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More Food, Fewer Farmers

IM M IGRANT white men during the past two centuries moved the 
pastoral aborigines away to make room for the plow and the farm. 

N ow  these white races have become so successful in their mechanical 
perfection of production that they also are slowly moving off the land 
themselves, to huddle in congested cities.

To be sure, no Indians in so short a time in their accustomed ways 
could have transformed the wilderness and the plains into such a 
reservoir of food with which to safeguard the lives and the fortunes 
of so vast a host of people. Likewise, no Indian would have done 
some of the reckless, wasteful, and destructive things which we are 
belatedly trying to correct.

Our first settlers wanted room and 
freedom, dimly seeing a chance to build 
up a new vision of equality and oppor
tunity. That they swiped huge areas 
of valuable land and natural conserva
tion treasures while seeking to model 
a liberty-loving nation is probably a bit 
late to discuss. I presume our im
mediate task is to see that we preserve 
what we seized and dedicate it to the 
fut ure in a way to offset some of the

reproach in the original grab. Some 
developments lately rather discourage 
any optimism in that regard, but most 
of them lie in other realms than agri
culture, the saints he praised!

Back in the first Yankee settlements 
of the Northeast, and to some extent 
along the Tidewater southward, farm 
families who replaced the poor redskins 
had little idea of acquiring cash wealth 
which they could spen in nuying
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gadgets or taking tours with gaudy 
vestments and generous tips. W e are 
all familiar with the self-sufficing nature 
of that colonial scene, where each farm 
was an end unto itself for the most 
part. Just a few necessities like iron, 
salt and some crude tools and equipages 
were bought in the small hamlets near 
their plantations.

1IFE was not easy physically, but the 
j  land supported a healthy, inde

pendent people who had courage and 
ability and called not upon the govern
ment or their provincial assemblies for 
much except reasonable measures for 
defense and common welfare. No far- 
flung commercial network relied upon 
them in the mass for trade and employ
ment. Of course, the seeds of the great 
industrial system were germinating, but 
back in 1800 fully eighty per cent of 
the American population called the 
farm its home.

Before 1830, however, many farms 
began to show fainting spells and espe
cially in New England were conditions 
such that boys soon found it wiser to 
inquire into opportunities lying in adja
cent towns to enter mercantile, indus
trial, or railway careers. Lack of decent 
regard for the soil itself caused this in 
no small degree; although to be sure, 
the average farm family nurtured under 
thrifty and healthfully invigorating cir
cumstances was as prolific as rabbits 
almost. T hat is, the rich virgin land 
bred up multitudes of human beings 
who later on found it more profitable to 
abandon attempts to coax more life back 
into the soil and to turn commercial. 
T hat’s the first evidence we have of 
how commercial urges have deprived 
the land of its natural sustaining power, 
but it’s not the last sign of such influ
ence.

So we had captains of industry and 
merchant princes and even big show
men like Barnum leaving the cramped 
and meager topsoils of a decaying agri
culture to push their fortunes in more 
favored places. W hen they began to 
»do that the rest of the folks on the

hill-holdings either hiked westward in 
droves or surrendered to a movement 
that smashed old craftsmanship locally 
and ushered in a growing non-farm 
economy.

I suppose we can pause here to re
mark that your dumb Indian would 
not have been smart enough to quit 
farming and go elsewhere when the 
land got lean. You can probably point 
to hundreds of redskin camps that 
froze out and left nothing but white 
bones behind. They were not engi
neers or architects or promoters. I 
don’t expect they ever would have in
vented atomic bombs either—and by 
no stretch of imagination could you 
think of Hiawatha working as a ten
ant farmer. There’s plenty they didn’t 
think of, and a whole lot more it’s too 
bad we ever did ourselves.

The white race, however, has used 
the farm as a source of food and rai
ment, as a refuge from spells of ad
versity when the big commercial ma
chine broke down, and always as a 
place from whence must come the 
strength and the new blood to build up 
the rest of the whole American econ
omy. I will not add that it has been 
a source of some votes and headaches, 
because this is, has been, and will 
continue to be painfully obvious.

BY this time the biggest part of the 
adventure seems to be over, or 

that is what so many aver. The wild 
country is gone—some of it into better 
conditions and a lot of it into worse. 
Since the rise of skillful experiment 
stations, we shrug our shoulders at 
further land seeking, because virtually 
all the land worth while under a profit 
system is already yielding up many 
times what we imagined it could. But 
unless we take heed and organize to 
conserve it, it may not be too long 
before we begin homesteading again 
on acres hitherto devoted to mountain 
goats and lizards. W e’ll have to admit 
before we get too boastful that the 
aborigine himself actually had much 
more good farming opportunities than
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we have. A good share of that oppor
tunity lies in the oceans to which cer
tain swift streams bore our soil.

I suppose everybody notices certain 
trends which are like Mark Tw ain’s 
weather. You know they occur and 
that they often have vast significance 
for everyone, yet nobody can do very 
much about them. You can’t go out 
in the road and stop trends or holler
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out loud on the radio and shift their 
course.

Anyway, there are said to be at least 
four major trends going on in our midst 
affecting farms and farm folks. First 
of all, with the coming of the machine 
age in agriculture we find fewer people 
on farms. The same thing occurred 
in the many advances made in industry. 
Some lost their places. In industry, 
however, there was usually some new 
invention or some new mode of life 
brought about by the machinery that 
opened new jobs.

It doesn’t look right now as though 
agriculture could fix up more jobs to 
keep step with those which are lost be
cause of the greater amount of work 
which one man can do in a season, 
mostly sitting on the seat of his pants. 
Some wiseacres insist that chemical 
marvels and new processes for the food 
and fibres raised on farms will provide 
just that extra employment we are look
ing for so hard.

Take tractors. I can recall those 
first demonstrations on farms by rival 
implement manufacturers and dealers. 
Observers thought it just about as likely 
that ordinary farmers would ever drive 
one of those snorters afield as that the 
small boys attending the circus would 
ever be ringmasters.

The census columns tell us that in 
1910 not one farm in 1,000 had a trac
tor. In 1920 they were used on one 
farm in 28. In 1930 every seventh farm 
had one. The latest count taken in 
1945 indicated that a tractor was fur
nishing field and belt power on one 
farm out of every three.

Our wheat harvest is all made by 
machinery. Corn is on the way and 
almost there. Cotton is next, and that 
really means something when it comes 
to displacing folks.

The coming of the completely mech
anized cotton job will affect the lives 
and fortunes of over a million of the 
rugged basic stock of rural people in 
Dixie; and when it arrives by degrees, 
there is going to be need for adjust
ments that will make the corn and 
hog and little pig fracas of 1933 seem 
small as a midge.

Then you will also see a new design 
of tractor that will have equal speeds 
in both directions, and moreover there 
will be tractors so cheap and hookable 
to any kind of implement at any job 
that even the small places can hardly 
afford to navigate in the sea of chang- 
ing agriculture without one.

SUCH trends toward doing the food- 
raising job quicker and easier are 

bound to kick up some dubious conjec
tures anon, and set the planners busy 
overtime. Maybe the government won't 
be able to stay out of the picture either. 
Trends like that take the average fel
low unawares and upset his apple cart. 
I hope the human stomachs can expand 
enough to justify all this speed-up and 
efficiency.

Right along with mechanization there 
is the improvement in hybrid corn and 

( Turn to page 51)



Thirty Years of Building-up 
The Suils in Wiscunsin

X  Q .  W o n t L „
Madison, Wisconsin

C lin t J . C h ap m an , e x te n s io n  sp e c ia lis t  in  s o i l  
fe r t i l i ty .

FARMERS in Wisconsin are making 
real progress in building up their 

worn-out soils. In the past ten years 
they have applied more than 10 million 
tons of lime to the acid soils, so com
mon throughout the State. D uring the 
same period they have increased their 
usage of commercial fertilizers by more 
than seven times, a record that few 
states, indeed, can even approach. In 
the year 1935 they used slightly over
28,000 tons; by 1944 they were using 
over 230,000 tons annually—a tremen
dous increase in the use of soil-building 
plant food that makes for better crops 
and more farm income.

Many people would attribute this 
amazing increase to the AAA and its

program of benefit payments, for it has 
been a powerful factor in soil-improve- 
ment work all over the North Central 
Region. In 1943 alone, nearly 100,000 
tons of fertilizer were distributed by 
this agency in Wisconsin.

However, close observers of this Wis
consin “miracle” are inclined to give 
more than just a little of the credit to an 
energetic, gray-haired man who has 
“stumped” the State for 30 years, 
awakening farmers to the need for soil 
improvement.

Professor Clint J. Chapman, known 
to thousands of Wisconsin farmers as 
“Chappie,” ranks among the top soils 
extension men of the country. His 
enthusiastic, convincing talks at farm 
meetings are as “catching” as the 
measles; his thousands of feet of colored 
motion pictures keep farmers on the 
edge of their seats, when even an ex
citing Mickey Mouse film would fail 
to keep tired, out-of-doors people 
awake. His advice is eagerly sought 
not only by farmers, but also by fer
tilizer men, government officials, agri
cultural agents, and classroom instruc
tors at the State College of Agriculture.

In 1916, when Chapman began his 
educational program of fertilizer experi
ments and demonstrations, less than 
two per cent of Wisconsin farmers 
were using commercial fertilizer, and 
the total annual consumption was less 
than 3,000 tons. By 1939, one farmer 
in five was applying plant food to his 
soils, and he was using an average of 
I /2  tons per year on his farm. Since 
then the increase in fertilizer usage has 
been phenomenal, and only the shortage
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of fertilizer materials has kept the ton
nage at the 250,000 mark. Chapman’s 
years of back-breaking toil were at last 
bearing fruit!

“I am glad,” says Chapman, “to have 
had a part in this great program. It has 
been a battle against the forces of in
difference and even downright oppo
sition. In the early days even many of 
the county agents and other extension 
leaders had to be sold on this soil fer
tility idea.

“O ur first soil fertility work in this 
State was primarily with potatoes and 
tobacco, both heavy feeders on plant 
food. Very little work was being done 
with small grains 30 vears ago, and the 
hill application of fertilizer for corn was 
just getting underway. O ur fertilizer 
mixtures were of very low grade com
pared with those in use at the present 
time.”

The hi"h-grade fertilizers of todav, 
such as 0-20-20, 3-18-9, and 3-12-12, 
were relatively unknown in the early 
years of Chapman’s work. Farmers 
were advised to use three and four 
hundred pounds of 1-10-1 (1 per cent 
nitrogen, 10 per cent phosphate, and 1 
per cent potash) or 2-8-2 per acre on 
their potato fields, and these low- 
grade materials gave big increases in 
yield. Even applications of low-grade 
phosphate alone showed up well. It 
was therefore assumed that phosphorus 
was the chief limiting element of soil 
fertility, and the educational program 
leaned in that direction.

Need for Plant Foods
It wasn’t until 1930 that the wide

spread need for potash was fully re
alized. The careful, thorough field 
experiments of Professor A. R. Albert 
on the sandy soils of the Hancock Ex
periment Station convinced Chapman 
that Wisconsin farmers on lighter soils 
could use potash fertilizers to good ad
vantage. His field demonstrations re
sulted in amazing crop responses and 
supported his conviction. Soon it was 
found that not only sandy soils, but also 
peats, mucks, and the low “black bot

tom” soils were almost invariably de
ficient in this important fertility ele
ment.

Chapman immediately began a vig
orous potash campaign throughout the 
State. Even some of the college people 
were not quite ready for the idea. One 
man, prominent in Wisconsin agricul
ture for nearly 30 years, came to Madi
son to voice his protest. “Chapman is 
talking potash promiscuously all over 
the State,” said he.

Chapman has never quite been able 
to live this one down. Even today, 
years after, his colleagues delight in 
asking about this episode.

But the campaign continued and 
Wisconsin farmers became “potash con
scious.” No longer was phosphorus 
the chief element in soil fertility. Pot
ash was literally “on the lips” of county 
agents, agricultural teachers, and farm 
leaders everywhere. As time went on it 
was found that more and more of Wis
consin’s soils were too low in this im
portant plant food. In just the last 10 
years, a vast area of heavy silt loam in 
north-central Wisconsin, known for 
years as the State’s “Clover-land,” has 
been found to be potash hungry. This 
area of Spencer silt loan soil comprises 
over 5,000 square miles, and it has long 
been regarded as one of the finest dairy 
regions of the State.

“Even the soils of southern and east
ern Wisconsin, the most productive in 
the entire State, have shown a profit
able response to potash in better than 60 
per cent of the demonstrations con
ducted in the past five years,” says 
Chapman. “The regular and systematic 
use of phosphate-potash fertilizers 
should be a part of every dairy farmer’s 
program of soil-building.”

“Only in the last five to ten years,” 
says Chapman, “has the important role 
of nitrogen in the production of all 
farm crops really come to the front.”

For years the State Soils Laboratory 
had shown a deficiency of nitrogen in 
almost 90 per cent of the soil samples 
tested. Every spring Wisconsin farm
ers had noticed the lush, dark green
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NO
FERTILIZER

A  fe r t i l is e r  d e m o n s tr a tio n  w ith  sm a ll g r a in  (V ic la n d  o a t s )  o n  th e  M erw in H aw ks fa rm  near  
A sh la n d , W isc o n s in . T h e  p lo t  o n  th e  r ig h t r ec e iv e d  2 7 5  lb s . o f  0 - 2 0 - 1 0  a t  t im e  o f  s e e d in g  and  

y ie ld e d  7 2 .6  b u . T h e  c h e c k  p lo t  y ie ld e d  o n ly  3 3 .8  b u .

patches of grass growing where cattle 
had added nitrogen to the soil. But 
despite this evidence, the widespread 
use of expensive nitrogen fertilizer was 
discouraged. This was for several rea
sons. In the first place, many agrono
mists felt that the effective return of 
crop residues and animal manures 
would go a long way toward replacing 
the nitrogen lost through the produc
tion of crops. Furthermore, the use of 
more legumes in the crop rotations gave 
evidence of being the most economical 
way of replenishing the soil’s supply of 
this important plant food.

In the years just before the war, 
however, Chapman’s demonstrations 
and the experimental work at the Col
lege of Agriculture led to the conclusion 
that up to 40 per cent of the plant-food 
nutrients in manures and crop residue 
was being lost through careless and in
effective methods of handling. It was 
also found that some fields on the aver
age dairy farm received little, if any, 
of these “natural fertilizers.”

“Then too,” adds Chapman, “we be
came convinced that legumes were not 
maintaining an adequate supply of 
nitrogen for succeeding crops. At the

same time, they were found to be draw
ing heavily on the available phosphate 
and potash of the soil; in fact, much 
more heavily than we had previously 
thought.”

Applications of from 100 to 200 
pounds of ammonium nitrate and am
monium sulfate per acre on Chapman’s 
permanent pasture demonstrations have 
produced an additional profit of from 
$10 to $30 per acre, when compared 
with similar unfertilized pasture areas. 
These profit figures are based on actual 
milk production.

“It is quite evident now,” asserts 
Chapman, “that the number one limit
ing element in the growth of pasture 
grasses is nitrogen. But this is only one 
of several places where nitrogen fer
tilizer may be used with profit on the 
average dairy farm.”

He points with justifiable pride to the 
results of adding nitrogen fertilizer to 
timothy and clover “hay meadows” up 
in the Lake Superior district of northern 
Wisconsin. The average increase in 
yield for 27 one-acre demonstration plots 
was 2,185 pounds of hay. And the hay 
was leafier, darker green, and much 
higher in its protein content, the lat
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ter being an extremely important factor 
in better milk production during the 
long winter months.

Even the fall and spring grains, so 
important to dairy farm cropping pro
grams, are beginning to show splendid 
increases where small applications of 
nitrogen are being used in addition to 
the conventional treatment of phos- 
phate-potash fertilizer at time of seed
ing.

“There is the danger, of course, of 
producing too much straw,” cautions 
Chapman, “and in dry seasons the new 
seedings of alfalfa and clover can be 
damaged. But with the new short 
stiff-strawed, high-yielding varieties of 
oats and judicious use of these nitrogen 
fertilizers, we have been able to obtain 
an added net profit of more than $5 per 
acre in northern Wisconsin with only 
75 to 100 pounds of ammonium ni
trate.”

Running hand-in-hand with this 
great increase in the use of commercial 
plant food on Wisconsin soils has been 
Chapman’s liming program for the 
acid soils of the State. Since 1935, 
nearly 12 million tons of liming ma

terials have been added to enhance the 
growth of clover, alfalfa, and the small 
grains. Through liming, alfalfa now 
flourishes where it would otherwise 
have been difficult to even obtain a sat
isfactory “catch.”

“Our liming job is still far from be
ing done, however, says Chapman. 
“Tests show that more than 65 per 
cent of our crop and pasture land still 
has acid soil. Nearly 25 million addi
tional tons of liming material will be 
needed to complete the ‘once-over’ job 
on the soils of our State.”

The trend in the placement of fer
tilizer during Chapman’s 30 years of 
work with Wisconsin soils is every bit 
as interesting as the story of the mate
rials used. Methods of application, too, 
have gready improved since 1916.

In the early days, broadcasting was 
the chief method used, and although it 
resulted in good increases in yield, it 
was nowhere nearly as effective and 
economical as the methods used later 
on. Then came the combination fer- 
tilizer-grain drill, commonly referred to 
as the “fertilizer drill” by farmers 
throughout the Midwest. This effi

C orn e x p e r im en t o n  th e  (a rm  o f  O . D . B ra ce , J a n m v ille , W i s c o n s i n .  | | i | |  fe r t iliz er  a lo n e  y ie ld e d  
3 5 .1  b u .,  w h ile  th e  ta m e  h i l l  a p p lic a t io n  in  a d d itio n  to  8 2 5  lb s . o f  8 -8 -8  o n  th e  p lo w -so le  y ie ld e d

5 5 .6  b u ., an  in c re a se  o f  o v er  6 0  p er  c en t.
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cient piece of machinery not only re
sulted in uniform and economical appli
cation of the fertilizer material, but also 
placed it at the right depth and at the 
right time for quickest response on the 
part of both the small grain and the 
new seeding. It could easily be ad
justed for rate of application and could 
be operated easily and without extra 
trouble.

“It was largely because of our experi
ments and recommendations here in 
Wisconsin,” says Chapman, “that the 
fertilizer attachment on the corn planter 
was redesigned and made into the effi
cient implement that it is today.”

Even as late as 1930 most of the at
tachments simply dropped the fertili
zer in the hill, with the seed and fer
tilizer going down together. The re
sult was inefficient use of fertilizer and 
even damage to the sprouting seeds. 
The modern “split-boot” attachment of 
today not only deposits the fertilizer 
right at the hills, but also places it in 
two bands, on either side of the seed, 
where it cannot harm the germinating 
corn.

Deep Placement

In recent years, deeper placement of 
plant food for corn and certain other 
crops has shown up remarkably well in 
Wisconsin and in other Midwestern 
states. At the Indiana Station the 
“plow-under” method, using 800 to
1,500 pounds of 8-8-8 fertilizer, resulted 
in corn increases of more than 50 
bushels to the acre on some of the 
worn-out, less fertile Indiana soils. It 
was found that those soils originally low 
in plant food and those receiving little 
or no manure or crop residue responded 
particularly well to this quick “rehabili
tation” practice. The “plow-sole” 
method, wherein bands of this rich 
plant food are placed down on the fur
row bottom at time of plowing, also 
produced more corn. This was partic
ularly true when the top few inches of 
the soil became dry due to summer 
drought just at the time the growing 
plants needed the fertility most.

Chapman was quick to adapt these 
methods to Wisconsin soils and crops. 
During the past five years, he has con
ducted hundreds of plow-sole demon
strations all over the State, using about 
800 pounds of 8-8-8 fertilizer per acre. 
Profitable increases, ranging from 10 to 
70 bushels of corn per acre, have been 
the result.

“It’s a good method for bringing 
worn-out fields back into production 
quickly,” advises Chapman. “Further
more, one-half of the phosphate and 
potash added is left in the soil for the 
benefit of crops to follow. Dairy farm
ers in this State have purchased thou
sands of plow-sole fertilizer attachments 
for their plows, and many are applying 
this plant food in the fall of the year, 
when there is more time available on 
the average farm.

“Some of the larger farmers are now 
finding the present plow-sole attach
ment, with its small hopper capacity, 
too slow for fertilizer application on 
large acreages,” says Chapman, “but we 
expect the smaller dairy farmer to con
tinue using the regular attachment for 
his plow.”

Recently an effective deep fertiliza
tion machine has been devised by a corn 
grower in Central Illinois for farmers 
plowing large acreages. It places the 
fertilizer at plow-sole depth and can 
cover up to 30 acres a day. Chapman 
believes that the Thorp machine, with 
its large 500-pound-capacity hopper 
mounted on a field cultivator base, will 
be the answer to the objections of larger 
operators to placing the fertilizer at 
“root depth” in the soil. Others have 
objected to the expense of such heavy 
applications of a high-nitrogen mixture.

“Here again,” explains Chapman, 
“the answer is pretty much up to the 
judgment and experience of the in
dividual farmer. He must carefully 
consider the price for his crop, the 
amount and cost of fertilizer per acre, 
and the increases which he is able to 
obtain through fertilizer application. 
These will give him the answer as to 

( Turn to page 44)



Potash Meets Its Responsibilities
(Reprinted from  Commercial Fertilizer, November 1946)

R f  2 > r. J 4 . R  W a n n  

A tlanta, Georgia

POTASH production in the United 
States again reached a new high in 

1945. Deliveries for the calendar year 
amounted to 1,583,473 tons of potash 
salts, containing 868,168 tons of K 20 . 
This is an increase of 52,351 tons in 
1945 over 1944 and represents a gain 
of 6.4 per cent. Alone these figures are 
impressive, but their full significance 
can best be appreciated by reviewing 
briefly production changes in the Amer
ican potash industry since World 
W ar I.

In 1919 U. S. production declined 
from 54,803 tons in 1918 to 32,474 tons. 
Not until 1929 did American produc
tion reach 60,000 tons, where it was 
fairly constant until 1933. That year, 
largely due to development of the 
Carlsbad, New Mexico deposits, pro
duction jumped to 143,378 tons and has

increased each year since, except in 
1939 when there was a very slight de
crease from the previous year. In con
trast, imports in 1929 were 324,638 tons 
K 20 ,  over five times the U. S. produc
tion. Imports decreased rapidly from 
1930 to 1932 and ran fairly close to 
domestic production through 1937, 
when they again took a sharp decline, 
ceasing to be a factor after 1940. W ith 
substantially all imports cut off, Ameri
can producers were called on to meet 
the requirements of the United States 
and other countries of the American 
hemispheres as well as many of those 
of our allies across the oceans. The rec
ord of production is shown in graph 1. 
The increase is from 61,590 tons K20  
in 1929 to 868,168 in 1945.

Thus the American potash industry 
has met its responsibility in supplying

the requirements 
of agriculture and 
industry including 
the needs of this 
country and our 
allies while at war. 
Now as we adjust 
to peace, the pro
ducers are making 
every effort to 
meet the unprece
dented demands 
of the nation’s 
farmers despite the 
shortages incident 
to peacetime con
version.

11
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The greatly increased requirements 
for potash in agriculture shown in 
graph II are due largely to changes in 
farming practices and the use of fer
tilizer to meet the situation which has 
developed. Perhaps the most impor
tant change in its effect on fertilizer 
has been the shift from cotton to other 
crops. It will be noted from graph III 
that whereas in 1929 28 per cent of the 
fertilizer used in this country was ap
plied to cotton, in 1943 this figure had 
dropped to less than 15 per cent. The 
land which was retired from cotton 
production is now being planted to 
peanuts, small grains, fruits and vege
tables, hay crops, and pastures. In con
trast to cotton, until recently little at
tention has been given to the fertiliza
tion of these crops yet they remove large 
quantities of plant food, particularly 
potash, from the soil. Agricultural offi
cials have found and farmers are begin
ning to realize that if production is to 
be maintained, the plant food that is 
taken from the land by crops and live
stock must be replaced.

Alfalfa, which is now assuming in
creased importance as a hay crop, for 
example, removes 135 pounds of potash 
in normal crop. Thus just to replace 
the potash removed by a three-ton crop 
of alfalfa will require an annual ap
plication of 675 pounds per acre of a

fertilizer contain
ing 20 per cent 
K 20 .  A 25-bushel 
crop of soybeans 
with the leaves 
and stems requires 
60 pounds of pot
ash, the equivalent 
of 600 pounds per 
acre of a fertilizer 
containing 10 per 
cent K 20 .  Corn 
is not generally 
recognized as re
q u i r in g  heavy  
mineral fertiliza
tion, yet a 60- 
bushel crop with 

two tons of stover will remove from the 
soil the amount of potash contained in 
a 700-pound-per-acre application of a
5-10-10 mixture. Peanuts take out of 
the soil 50 pounds per acre of K20 ,  
sweet potatoes 115 pounds, tomatoes 175 
pounds, tobacco 115 pounds, wheat in
cluding grain and straw 30 pounds, and 
cabbage 100 pounds in good crop years. 
In addition, enormous quantities of 
potash are lost each year by erosion and 
leaching. Thus, it is not surprising 
that both plant-deficiency symptoms 
and chemical soil tests show we are 
rapidly depleting the available potash 
in a large percentage of our cultivated 
soils.

To meet this problem, fertilizers con
taining more potash are gaining in 
popularity throughout the country. A 
study of graph IV shows that in 1920 
the average analysis of mixed fertilizer 
used in the United States was approxi
mately 2-9-3. Since that time the nitro
gen and phosphorus contents have been 
increased about one per cent each, while 
the potash has been increased four per 
cent, making the average in 1943, the 
latest data available, about 3-10-7. The 
decline in the per cent of nitrogen from 
1940 to 1943 was undoubtedly influ
enced by the supply situation due to 
wartime restrictions. While the ratio 
of potash in mixed goods has gone up,
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the average application per acre has 
likewise been raised substantially. To 
these changes can be attributed the 
greatly increased demand for potash in 
sections of the country where the use 
of fertilizer has been long established. 
In addition, vast areas in which the 
practice has been to use little or no plant 
food, notably the Midwest 
and Southwest, have come 
into fertilizer usage in recent 
years. This has brought new 
demands and has been an 
important factor in tl\e con
stantly increasing use of pot
ash.

The question is often 
raised as to whether or not 
the rapid changes that have 
taken place in the use of 
potash are agronomically 
sound and economically jus
tified. The answer is given 
in reports of agronomists and 
other official agriculturists 
throughout the country. In 
North Carolina, to determine 
the importance of K-jO in 
the production of relatively 
heavily fertilized crops such 
as Irish potatoes, sweet pota
toes, and cotton, Cummings 
made comparisons between 
applications of potash corre
sponding to experiment sta
tion recommendations for 
these crops and smaller ap
plications which were nearer 
to the amounts farmers were 
using at the time. No com
parisons were made against 
plots which received no pot
ash. Thus his findings were 
calculated to show what a 
farmer might expect if he 
increased his potash applica
tions up to the experiment 
station recommendations. It 
was found that the yield re
sponse to one ton of K^O 
used in this manner in the 
principal potato-producing 
area of North Carolina was

26,800 pounds Irish potatoes and that of 
sweet potatoes 87,300 pounds. In 12 cot
ton experiments conducted in the four 
principal cotton areas of the State, the 
yield response to one ton of K^O varied 
from 4,640 pounds to 13,035 pounds 
seed cotton. On pastures which have 
until recently received little attention,
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the response in the mountain area of 
North Carolina was 9.6 tons dry forage, 
in the upper coastal plain 24.1 tons, and 
the lower coastal plain 21.5 tons.

In South Carolina, Garman calculated 
from a series of experiments at the 
Sandhill Experiment Station that a 
farmer having similar soils with 80 
acres of cotton could expect an in
creased income of $1,403 merely by 
applying with his nitrogen and phos
phate 30 pounds K 20  per acre instead 
of 15 pounds. Similar calculations from 
cooperative tests with farmers on the 
Piedmont soils of the Stiate showed a 
return of $943 after deducting the cost 
of the potash. On soils of the Pee Dee 
Experiment Station known to be espe
cially deficient in potash, the return was 
$3,670 for one ton of 60 per cent muriate 
of potash used to increase the potash 
in a 5-10-2.5 to 5-10-5. Returns in the 
Southwest have not been as spectacular; 
however, from a series of experiments 
conducted with cotton in Louisiana, 
Sturgis reports the net profit from a ton 
of 60 per cent muriate of potash varied

from $75 on the Mississippi river bot
toms which are high in available potash 
to $407.70 on the Coastal prairies.

The importance of potash in the pro
duction of corn in the Midwest has 
been generally recognized. Bray of 
Illinois reports that corn has a higher 
requirement for both soil potash and 
added potash than either soybeans or 
wheat. On soils low in available pot
ash he found that the addition of 72 
pounds KoO per acre with the recom
mended applications to other crops in 
the rotation could be expected to almost 
double the yield of corn: On soils with 
a higher content of available potash, 
increases were less but quite signifi
cant.

On the other hand, in the South the' 
response of corn to potash fertilization 
has been inconsistent and often very 
slight even on the sandy soils of the 
Coastal Plain except where they were 
very low in available potash. The new 
program of corn production sponsored 
by Krantz, however, has shown that in 

( Turn to page 49)

A b o v e :  C o tto n  r u st c o n tr o lle d  w ith  1 0 0  p o u n d s  p e r  a cre  o f  m u r ia te  o f  p o ta sh . F ie ld  fe r t i l is e d  
a t p la n t in g  w ith  4 0 0  p o u n d s  p e r  a c re  o f  a 4 - 1 0 - 4 .  R ig h t to p -d re ssed  J u n e  8  w ith  1 0 0  p o u n d s  
p e r  a c re  o f  n itr a te  o f  so d a . Y ie ld  7 4 0  p o u n d s  se e d  c o tto n  p e r  a cre . L e ft  to p -d re ssed  J u n e  8  w ith  
1 0 0  p o u n d s  p e r  a cre  o f  n itr a te  o f  so d a  a n d  1 0 0  p o u n d s  m u r ia te  o f  p o ta sh . Y ie ld  1 ,2 6 0  p o u n d s

seed  c o t to n  p e r  a cre .

B e lo w : P o ta sh  im p r o v es  th e  q u a lity  o f  a n d  in c re a se s  th e  y ie ld  o f  a l fa lfa .
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Good Pastures Conserve And Pay
B , W . W .  riu o n

Regional Agronomist, Soil Conservation Service, Fort W orth , Texas

DNE of the most important of the 
many dovetailing soil and moisture 

conservation measures used by farmers 
cooperating with soil conservation dis
tricts is pasture development and man
agement. The district cooperators, 
working with the aid of Soil Con
servation Service technicians, have 
found that when the land is producing 
good pasture, soil and water losses are 
held to a minimum, and returns are 
high in comparison with other land 
uses.

The experience of Walker Jones, co- 
operator with the Verdi-Grand Soil 
Conservation District near Wagoner, 
Oklahoma, is representative. In his esti
mation, pasture is a much better risk 
on his farm than clean-tilled crops. 
Three successive years of poor crop 
yields and low income on his 440-acre 
farm prior to 1939 convinced him of 
that.

Jones’ farm cost him only $15 an 
acre, but he knew he was losing money 
when his run-down land averaged only 
10 bushels of corn and eight bushels 
of wheat an acre. He decided then, in 
1939, that the time had come for him 
to mpke a change. He contacted the 
local Soil Conservation Service techni
cians assigned to the Verdi-Grand Dis
trict and asked help in turning his farm 
to pasture so that he could concentrate 
on raising livestock. W ith the techni
cians he went over the entire farm and 
worked out a plan of conservation oper
ations which would allow him to turn 
to pasture in a way calculated to make 
the best use of each acre on the place.

Then, he began his pasture improve
ment. He over-seeded 300 acres with 
Korean lespedeza, yellow hop clover, 
white clover, and rye grass. Some na
tive bluestem grass and Bermuda grass 
already was present when he started.
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Both have spread considerably. An av
erage of 100 tons of barnyard manure 
has been put on this pasture land dur
ing each of the past three years. More 
than 300 tons of agricultural limestone 
and 16 tons of superphosphate also have 
been applied to the grasses. His pas
ture now carries an average of one head 
of livestock per acre for eight months 
during the year.

Jones still has some cultivated land— 
about 95 acres. He and the technicians 
agreed that he could grow crops profit
ably on those particular acres. Just 
as he follows conservation pasture im
provement methods including mowing 
and rotation and deferred grazing, he 
uses needed conservation measures on 
his cropland.

Measures in effect on the place in
clude diversions to keep water from 
rushing over areas which might wash 
and gully easily, terraces, terrace out
lets, contour cultivation, ■ contour sod
ding, planting a postlot, and building 
two farm ponds. Barnyard manure is 
applied regularly on the cropland in 
about the same proportion as on the 
pasture. A soil-improving legume is

used regularly in the conservation crop 
rotation. He gets a bale to the acre 
now, where cotton made 150 pounds 
of lint an acre before 1939. His wheat 
produces 15 bushels to the acre instead 
of the former 8-bushel yield he used 
to get. Corn yield has jumped from 10 
bushels per acre prior to 1939 to 30 
bushels now.

W hen he began conservation farm
ing Jones had 40 grade Hereford cows, 
30 calves, and seven horses. He has 
sold most of the grade stock and re
placed them with registered Herefords. 
His herd numbers 103 cattle. Other 
stock on the place includes several reg
istered Belgian mares, stallions, regis
tered jacks and jennies, several quarter 
horses, a flock of bronze turkeys, 100 
high-grade sheep, and several registered 
rams.

In 1944 Jones’ income from sales on 
his 440-acre farm was $7,091.07, while 
his expenses, chiefly for protein feeds, 
were $3,864.88. T hat left him a net 
income from sales of $3,226.19—that 
much profit on land that cost him $15 
an acre. Jones believes his six years 
of conservation farming have doubled

P u r eb re d  J ersey  d a iry  c a tt le  o n  th e  A lfr e d  A u stin  fa rm  in  th e  B en to n  C o u n ty  S o il  C o n serv a tio n  
D is tr ic t , n ea r  M a y sv ille , A rk a n sa s. T h e  c a tt le , a lo n g  w ith  a fe w  b la c k -fa c e d  sh ee p , are sh ow n  
g r a z in g  im p r o v ed  p a stu r e  o f  ry e  g r a ss , h o p  c lo v e r , le sp e d e z a , w h ite  c lo v e r , and  la d in o  c lo v e r .  

T h e  p a stu r e  a v era g es  o v e r  an  a n im a l u n it  o f  g r a z in g  j>er a cre  th r o u g h o u t th e  sea so n .
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T h e  c o s t  o f  b u ild in g  th is  im p r o v ed  p a stu r e  w h ere  th e  y o u n g  G u ern sey  is  g ra z in g  o n  th e  W . R. 
and  J . B. C u trer  farm  at K en tw o o d , L o u is ia n a , in  th e  B o g u e  C h itto -P ea r l R iver  S o il  C o n serv a tio n  
D istr ic t  w as $ 1 7  an  a c re , n o t  in c lu d in g  th e  la b o r . T h e  p la n ts  are c lo v e r  and  D a llis  g r a ss . T h e  
p a stu re  h a d  h a d  th e  b e n e fit  o f  a c o m p le te  fe r t i liz e r . C a ttle  g raze  th e  f ie ld  c o n t in u o u s ly  e x c e p t  
w h en  rem o v ed  fo r  th e  sh o rt t im e  n ecessa ry  to  le t  th e  c lo v e r s  an d  grass re -seed . M ilk  p r o d u c tio n  
ju m p ed  fr o m  b e lo w  3 0 0  lb s . d a ily  to  m o re  th a n  6 0 0  w h en  r a ttle  w ere tu rn ed  o n  th e  p a s tu r e . F eed  

b i l ls  d r o p p ed , and  th e  C u trers rep o rt th e  co w s h a v e  n o  trouble* at c a lv in g  t im e  n ow .

the value of his farm; certainly conser
vation farming has controlled erosion 
and improved fertility.

J. P. Seal’s results with improving 
pastures in the Bogue Chitto-Pearl 
River Soil Conservation District at 
Franklinton, Louisiana, is another proof 
that returns from land producing good 
pasture are high in comparison with 
other land uses. Seal, who has devel
oped his pasture with the help of Soil 
Conservation Service technicians as
signed to the district, sold 16 four- 
month-old calves, averaging 360 pounds, 
for $60 each after they had pastured 
his improved grassland. His yearling 
native cattle raised in piney woods pas
ture brought him only $23 a head.

A 37-acre pasture improved by fer
tilizing, mowing, and seeding Bermuda 
grass and white dutch clover is paying 
off for F. L. Thompson of Leona, Texas, 
a cooperator with the Bedias Creek Soil 
Conservation District, by furnishing 
him year-round grazing for 32 head 
of livestock. The cattle on the 37 acres 
average 200 pounds heavier than

Thompson’s cattle which graze unim
proved grassland. The heavier cattle 
have a slicked-off, glossy-haired look 
that the other stock do not show. 
Calves raised on the improved pasture 
brought Thompson two cents a pound 
more on the Fort Worth market than 
he was able to get for his calves raised 
on unimproved grassland.

At Cabot in the East Central Arkan
sas Soil Conservation District, farm 
operators, E. G. and W. G. Spence, 
say they had to borrow money every 
year while they were still trying to 
row-crop their farm. Careful examina
tion revealed their acres are much bet
ter suited for dairy farming than for 
raising cultivated crops, and so they set 
to work building improved pastures and 
obtaining milk cows. Their change in 
land use has proved wise. Now, in
stead of owing money, they are out 
of debt and are the owners of 65 dairy 
cattle and 10 registered Herefords. The 
dairy cows average 1,100 to 1,200 
pounds of milk annually.

A. J. Battle, a negro coopcrator with
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the Dugdemona Soil Conservation Dis
trict in North Central Louisiana, has 
established a good pasture in one year. 
Don Spencer, Soil Conservation Serv
ice technician whose' work unit gave 
technical assistance to Battle, states that 
it is one of the best first-year pastures 
that has been established in the Dis
trict. The following procedure was fol
lowed in the development of the pas
ture:

1. Soil Conservation Service techni
cians assisted Battle in the preparation 
of a complete soil and moisture plan 
for his farm, which included proper 
land use.

2. It was determined that old pas
ture which consisted primarily of carpet 
grass and weeds would be improved.

3. Soil samples were taken and sent 
to the soils laboratory at Louisiana 
State University for analysis. The 
analysis showed that Battle should use
2,000 pounds limestone, 400 pounds 
superphosphate, and 100 pounds K 20  
muriate of potash per acre.

4. The lime, potash, and phosphate

were applied and the land disced be
fore planting.

5. Ten pounds of a mixture of equal 
parts of hop, Persian, and white clover 
were sown on October 14, 1945.

6. April 1, 1946 a top-dressing of 50 
pounds of muriate of potash per acre 
was applied.

7. Grazing was restricted April 1, 
and was begun again on April 25.

Many district cooperators are improv
ing their pastures in the same manner 
as Battle. By fertilizing, liming, and 
seeding clovers early, grazing is pro
vided. It is very important that all of 
the essential practices be followed very 
closely. Omitting any onfc of them 
such as liming, phosphating, potashing, 
seedbed preparation or seeding is very 
likely to result in failure or partial 
failure. Lespedeza, properly fertilized, 
provides grazing during the summer 
months.

Management of pasture, the second 
important phase, involves stocking the 
pasture with the proper number of ani- 

( Turn to page 41) .
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(N o t e  tw o  sa m p le s  in  h a n d s  o f  M r. A . C. M orris , D is tr ic t  C o n se rv a tio n ist  o f  D u g d e m o n a  S o il  
C o n se rv a tio n  D is tr ic t . T h e  o n e  in  h is  r ig h t h a n d  w as ta k e n  fr o m  a n  area  w h ere  5 0  lb s . p o ta sh  an d  
th e  o n e  in  h is  le f t  w h ere  a b o u t 5 0 0  lb s . p o ta sh  p e r  a cre  w ere  a d d e d .)  T h e  h ig h -p o ta sh ed  area  
y ie ld e d  a b o u t fo u r  t im es  th e  g reen  m a tter  p r o d u ce d  b y  th e  a rea  w h ich  h a d  o n ly  5 0  lb s . It is  n o t  
b e lie v e d  th a t  th is  h ea v y  an  a p p lic a t io n  o f  p o ta sh  is  n e e d e d , h o w ev er , i t  d o e s  in d ic a te , in  th is  c a se ,

a n e e d  fo r  m o re  th a n  5 0  lb s . p er  a cre .



F ig . 1 . G. L. F . t r u c k  sp re a d in g  b u lk  f e r t i l is e r  to  co v er c ro p .

Fertilizing Vegetables by Applying 
Fertilizer tn Preceding Cnver Crop

E y  B e n ja m in  W o lf
Soil Chemist, Seabrook Farms Company, Bridgeton, New Jersey

XPERIMENTS conducted by the 
G.L.F.-Seabrook Farms Raw Prod

ucts Research Division in South Jersey 
have indicated that it is possible to fer
tilize peas and perhaps other crops as 
well by applying fertilizer to the pre
ceding cover crop in the fall or late 
winter.

There are several advantages to such 
a system. The fertilizer can be applied 
during relatively slack periods thus re
ducing delay during the spring rush for 
application of fertilizer. W ith a crop 
such as peas which has to be grown 
in a relatively cool climate, the saving 
of several days during planting season 
can help to insure better yields. There 
is the advantage of increased organic

matter, due to the supply of sufficient 
nutrients to the cover crop.

The actual increase of soil organic 
matter in any one year is small due to 
such fertilization but from the stand
point of cover and possible long-time 
effects, it is definitely important. In 
some cases, the dry weights of non- 
leguminous cover crops have been 
doubled by the application of fertilizer 
to the cover crop. The cover crop takes 
up the nutrients supplied and converts 
at least a part of them to organic forms 
which are released slowly. The method 
of applying fertilizers to the cover crops 
is, therefore, a means of converting 
cheap inorganic nitrogen to expensive 
organic forms.

19
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Bulk Fertilizer Spreading
There are advantages also from the 

standpoint of fertilizer handling and 
therefore costs. Application of ferti
lizer to the cover crop with its lengthier 
period of application makes it feasible 
to use large heavy-duty equipment for 
bulk fertilizer spreading. The Co-op 
G.L.F. Soil Building Service Inc., 
Ithaca, N . Y., has been pioneering with 
equipment that can spread bulk ferti
lizer directly to the fields. Five to eight 
tons of fertilizer in bulk are loaded at 
the plant on a modified truck. This 
truck spreader is so designed as to pro
vide a uniform feed at whatever field 
working speed the truck can be driven. 
The twin distributing fans are driven 
by an auxiliary motor to insure a uni
form width of spread. The rate of 
application is determined by the size of 
the feed-gate opening, and the width of 
the “land” the operator selects. (Fig. 
1 and 2.)

Handling fertilizer in bulk eliminates 
the cost of bags and costly handling. 
Moving bulk fertilizer as soon as it is 
manufactured saves considerable storage 
space in the fertilizer plant. W ith a 
lengthy season of application made pos

sible by cover crop fertilization, it is 
much easier to keep the fertilizer mov
ing. N o lengthy curing of the fertilizer 
is necessary, for it is delivered to the 
farmer and spread before the fertilizer 
has “set up” to any serious extent.

The savings in bags, storage, and 
handling can mean a cheaper fertilizer 
for farmers. At present, the fertilizer 
is being delivered and spread on the 
field for somewhat more than the 
farmer would have to pay for the de
livered bagged fertilizer. This may be 
reduced in time as equipment is kept 
busy and saving in storage space can 
be properly evaluated.

N eed for Cover Crop Fertilization

For some time it has been known that 
full advantage of applied fertilizer to 
soils is often not fully taken unless there 
is sufficient organic matter present. A 
recent paper by App and Wolf* showed 
the presence of sufficient organic matter 
to be one of the prerequisites for high 
yields of certain vegetable crops. In 
soils receiving little or no manure

* “The influence of soil pH and organic matter 
upon the yield of some vegetable crops” by Frank 
App and Benjamin Wolf, Proc. Amer. Soc. Hort. 
Sci., 46, 309-319, 194S.

F ig . 2 .  C lo se -u p  o f  tr u c k . N o te  e n c lo s e d  m o to r  at l e f t  rear , p r o n g s to  b rea k  u p  fe r t i l is e r  as 
it  fa l ls  o n  fa n  b la d e s , c ra n k  fo r  m a k in g  a d ju stm e n ts  o f  ra te .
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T a b l e  1 .— T h e  Y ie l d s  o f  C o v e r  C r o p s , T o p - D r e s s e d  w i t h  N i t r a t e  o f  S o d a 1 a n d

o f  t h e  S p i n a c h  w h i c h  F o l l o w e d

Trial Date of 
Nitrate App.

Date
Harvested

Yield * Spinach Y ie ld :

% Change due to N % Change due to N  
fert. of cover

Rye Cover Crop

1 .......................................... 3 / 8 / 4 4 3 / 2 4 /4 4 + 9 - 6
2 .......................................... 3 / 8 / 4 4 3 / 2 4 /4 4 + 2 2  3 + 3 3  3
3 .......................................... 3 / 3 / 4 4 4 / 3 / 4 4 + 2 5  3 + 4 2  3
4 ..................... , ................. 3 / 8 / 4 4 4 / 4 / 4 4 + 1 4 + 2 5  3
5 .......................................... 3 / 8 / 4 4 4 / 1 0 / 4 4 + 3 7  3 + 8
6 .......................................... 2 / 2 5 / 4 4 4 / 1 3 / 4 4 + 1 0 0  3 + 3 3  3
7 .......................................... 3 / 3 / 4 4 4 / 2 0 / 4 4 + 9 7  3 + 3 7  3
8 .......................................... 2 / 2 5 /4 4 4 / 2 0 /4 4 + 1 6 5  3 + 6 7  3
9 .......................................... 2 / 2 5 /4 4 4 /2 0 /4 4 + 1 0 4  3 + 6 7  3

1 0 .......................................... 2 / 2 5 /4 4 4 / 2 0 /4 4 + 5 0  1 + 4 1  3
1 1 .......................................... 2 / 2 5 /4 4 4 / 2 0 /4 4 + 1 1 9  3 +  1 1 0 3

Rye Grass Cover Crop

1 2 .......................................... 2 / 2 5 /4 4 4 / 1 7 /4 4 +  11 0
1 3 .......................................... 2 / 2 5 /4 4 4 / 1 7 /4 4 + 3 4  3 —15
1 4 .......................................... 2 / 2 5 /4 4 4 /2 0 /4 4 + 3 4  3 + 4
1 5 ......................................... 2 /2 5 /4 4 4 /2 0 /4 4 + 6 3  3 +  16

1 One hundred lbs. per acre.
* Cover crop yield based on dry wt. of five samples; that of spinach on fresh w t .  of four samples. 
8 Significant differences.

the cover crop is an important source 
of organic matter. Not only does it 
supply organic matter but it helps con
serve organic matter in the soil by re
ducing erosion. It is also about the 
cheapest form of organic matter that is 
available for farmers.

Unfortunately when cover crops are 
plowed early, the amount of organic 
matter formed is small and it rapidly 
decomposes. Anything which will in
crease the yield of cover crop would in 
the long run be advantageous from 
standpoint of organic matter production 
and conservation.

In a study of amounts of dry matter 
produced by various cover crops, it 
soon became apparent that poor soils 
produced poor cover crops. It was 
ironical that the soil-improving crops 
did the least amount of improvement on

soils that needed it the most. This was 
especially true for the non-leguminous 
cover crops, rye and rye grass, which 
are grown extensively in the area. For 
rye this was especially serious since in 
many areas the cash crop comes off so 
late that no other cover crop than rve 
is feasible.

Many soil tests showed that growth 
of rye and rye grass was most often 
limited by lack of nitrogen and in some 
cases by insufficient phosphorus ami 
potassium. It was thought, therefore, 
that cover crop yields could be ma
terially increased by additions of com
plete fertilizer or at least of nitrogen.

Experimental Work
1945-44 results. The first work done 

by the Division with fertilization of 
cover crops dealt with the application
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F ig . 3 .  T h e  e ffe c t  o f  n itr o g e n  f e r t i l i s a t io n  o f  
ry e  g r a ss . L e ft , 6 0  lb s . o f  N  p e r  a cre , ch e ck  
o n  r ig h t . N o te  th a t  s t im u la t io n  o f  th e  to p  o f  
p la n t  o n  le f t  h a s  b e e n  a t so m e  e x p e n se  o f  ro o t  
g r o w th . H o w ev er , to ta l  y ie ld  is  g r ea te r  in  

c a se  o f  tr e a te d  p la n t .

of nitrogen during the late winter 
months of 1944. Nitrate of soda at the 
rate of 100 lbs. per acre was applied 
to rye and rye grass. Samples for dry 
weight of both tops and roots were re
moved iust prior to plowing. At the 
same time a representative area * of 
cover crop and soil on which it was 
grown was placed in pots. The pots 
were exposed to atmospheric conditions 
and later planted to spinach. An appli
cation of 4-12-8 fertilizer equivalent to
1,500 lbs. per acre was applied to all 
pots before planting spinach. The yields 
of cover crops and spinach which fol
lowed are given in Table 1.

The results in Table 1 indicate that 
there was a marked response by cover 
crops to winter applications of nitrogen. 
The extent of response was somewhat 
dependent upon the time between ap
plication date and harvest date. The 
yields of rye grass were much less 
affected. Part of this may be due to 
the fact that extra nitrogen stimulated 
top growth at the expense of some

•root growth in this crop (Fig. 3).
The yield of spinach on rye cover 

crop was generally beneficially influ
enced by applications of.nitrogen to the 
cover. W hen supplied with sufficient 
moisture, spinach reauires more than 
60 lbs. of applied nitrogen per acre. 
Therefore, in nearlv all cases there was 
a response to the extra nitrogen. This 
was not the case with rye grass. The 
exact reason for this is not known al
though it may be due to greater nitro
gen demand for decomposing the larger 
yields of a woodier plant material.

1944-45 results. The marked re
sponses in the above trials prompted 
further and more detailed experiments. 
These established in the fall of 1944 on 
16 different fields were designed to 
note the affect of the three major nutri
ents on cover crop growth, the relative 
effectiveness of applying nitrogen in 
fall or spring, and the value of cover 
crop fertilization as compared to ferti
lization just prior to planting. On most 
fields there was a noticeable difference 
within 10 days in color of cover crop 
wherever N  or mixed fertilizer was 
used. By early March, the difference 
in growth was quite striking (Fig. 4). 
The treated cover crop was a very 
efficient cover (Fig. 5). Again yields 
of cover crop were obtained by harvest
ing representative square foot areas 
and washing soil from roots. Samoles 
of cover crop and soil were placed in 
pots (Fig. 6) and in this case , were 
planted to peas. Peas at harvest time 
are shown in Fig. 7. Results are given 
in Table 2.

These results confirmed the previous 
experimental data and gave new . data 
to support the method of cover crop 
fertilization. It is of extreme interest 
that the yields of peas were as good 
following fertilized cover crops as those 
receiving fertilizer before planting. 
Examination of young seedlings showed 
that better growth was being made 
where fertilizer was applied to the cover 
crop especially in the double nitrogen 
and mixed fertilizer treatments. These 
early differences disappeared at a later
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F ig . 4 .  R y e  grass in  c o v e r  cro p  fe r t i l i s a t io n  e x p e r im e n t p h o to g r a p h e d  in  M arch 1 9 4 5 .  C h eck  in  
f o r e g r o u n d ; tr e a te d  a rea s in  b a c k g r o u n d . F ro m  l e f t  to  r ig h t . N P K . 2 N , K, an d  P . S ta k es  
b e tw e en  2 N  a n d  K  h a v e  b e e n  rem o v ed  b u t l in e  is  c le a r ly  v is ib le .  T r ea tm e n ts  a p p lie d  O cto b er  
1 9 4 4  e x c e p t  2 N  p lo ts  w h ic h  r ec e iv e d  o n e -h a lf  N in  O cto b er  1 9 4 4  a n d  o n e -h a lf  in  la te  F eb ru a ry  1 9 4 5 .

date. :Lfima beans which followed but 
which received no additional fertilizer 
gave somewhat similar results as peas.

There was evidently no response to 
the additional organic matter produced 
which in several cases amounted to 
about two tons of dry matter per acre.

Of course, this amount compared to 
the total soil organic matter present is 
very small (Tw o tons =  0.2%  and 
these soils ranged from 1.0-1.6%). If 
such increases were obtained for a 
number of years on the same soil, it 

( Turn to page 45)

F ig . 5 .  C lo se -u p  o f  c o v er  cro p  trea ted  sev era l m o n th s  e a r lier  w ith  m ix ed  fe r t i l is e r .  N o te  how
ta ll  co v er  cro p  h o ld s  sn ow  In p la c e .



.L eft to  r ig h t i  S a m u e l W . H il l ,  F SA  su p e r v iso r ;  A lto n  C . W ilso n , fa r m  o w n e r ;  a n d  G rad y W ise, 
s o i l  c o n se r v a tio n is t  o f  S o i l  C o n se rv a tio n  Servicco P ic tu r e  m a d e  in  m ea d o w  str ip .

Farm Security Administration 
Gave Me My Start

fyJMton Q. WiLn 
Reidsville, N orth  Carolina

I WAS BORN and raised on a farm 
in Rockingham County and my fore

fathers were farmers. In my youth I 
had a firm desire to own and operate a 
farm and put into practice better 
farming methods. Upon reaching the 
age of 21, my father’s family of four 
boys had outgrown the 68-acre farm, 
and I, being the eldest, was free to seek 
employment elsewhere. This was in 
the early 1930’s and wherever I turned 
for work there was a “N o Help” sign 
hanging out. After many days of em
ployment-seeking, I was forced to re
turn home. After bargaining with one 
of our neighbors, who was badly in 
need of help, I became another of the 
many thousands of share-croppers in 
North Carolina.

In July a hail storm harvested our 
crop. Again I was forced out into the 
world seeking employment wherever 
it could be found. A friend told me 
that I might find work at a peach 
orchard in and around Southern Pines, 
and immediately I set sail, by thumb, 
with $2.00 given me by my uncle in 
my pocket. After buying a pair »of 
work pants for $1.00, I reached White 
Hill, N . C., two days later, with two 
cents in my pocket. There I landed a 
job with the big pay of $3.00 per week 
and board, which made me very happy.

For five years I remained in this sec
tion of the State as a share-cropper. In 
1938 I moved to Guilford County and 
farmed on shares with my cousin. It 
was on this farm that I first saw farm
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ing practices advocated by the Soil 
Conservation Service being carried out. 
These practices appealed to me very 
much. One day I read in the paper 
an article about a tenant farmer pur
chasing a farm through the Farm Se
curity Administration. I did not say 
much about this but did store it in 
the back of my head, for I was think
ing that some day I might marry and 
purchase a farm through that agency 
even though it was unbelievable that 
a share-cropper could buy a farm with
out the price. In 1939 I moved back 
to Rockingham County.

On January 8, 1940, I took unto my
self a wife and moved out on a farm I 
had rented from William Cummings, 
who was a fine Christian gentleman 
and who gave me much helpful advice. 
He also had a wonderful wife, who 
was very kind and good to us.

It was on this farm that I again came 
into contact with farm practices that 
were being advocated by Soil Con
servation Service and I liked them and 
could see the advantage of such farm
ing methods.

One day I had a long talk with Mr. 
Cummings and told him what was on 
my mind, particularly about wanting a 
farm of my own. He advised me to 
contact the local Farm Security Admin
istration and file an application with 
them to purchase a farm even though I 
had • rented from him another year. 
That night my wife and I talked it over. 
I told her if we were going to continue 
to farm that we should have one of 
our own so we could make a better 
home for our children and have secur
ity in our old age. The children would 
have a place to come to after they were 
married and their children could visit 
us. So on April 2, 1941, I went to the 
local Farm Security Administration of
fice and filed my application to pur
chase a farm.

August 8, 1941, was surely a Red 
Letter Day in our lives as on that date 
I purchased a farm through Farm 
Security Administration and, in addi
tion, borrowed over $1,000 for stock,

tools, fertilizer, seed, etc. T hat was a 
great debt for me, more than $5,000 
Uncle Sam was gambling on Alton G. 
Wilson to make good. I was gambling 
on my farm to make good for me as 
every farmer does and as everyone 
gambles that the farmer will win with 
Mother Nature, thereby producing the 
needed food and fiber for them.

I believed I could only be successful 
if I used and followed the better farm 
practices and proper fertilization. This 
farm I had bought was badly eroded 
and in a poor state of cultivation. I 
immediately contacted Soil Conserva
tion Service and a date was made with 
their county unit supervisor to visit me. 
Together with the County FSA Su
pervisor and the Soil Conservation 
Service work unit leader, I walked 
over my farm and a complete farm 
plan was mapped out that included 
proper soil management by rotation, 
strip cropping, contour tillage, ter
races, meadow strips, pasture, and 
fertilization, which all hoped would 

( Turn to page 44)



The Use of Dipicrylamine 
In Tissue Testing for Potash

By -A. C. Ricker
Departm ent of Agronomy, Pennsylvania State College, State College, Pennsylvania

IN  applying the filter paper technique 
of tissue testing for potassium ac

cording to Hoffer’s (1) modification of 
the original Purdue tissue-testing pro
cedure ( 2), the sodium cobaltinitrite 
and ethyl alcohol reagents sometimes 
give erratic results. The difficulties en
countered in estimating potassium, with 
reagents have been discussed by Peech 
and English (3) and it is well known 
that age of reagent, method of shaking, 
temperature, and amounts of reagents 
used, affect the degree of turbidity ob
tained. Under controlled conditions, 
such as exist in the laboratory, repro
ducible results can be obtained with 
cobaltinitrite, but tissue testing under 
field condition^ often represents a va
riety of conditions.

The use of vclipicrylamine for the de
termination potassium lends itself 
well to the fitter paper technique and 
eliminates these difficulties. The test 
was originally designed by Poluektoff 
(4) and is described in several texts on 
delicate spot testing (5, 6).

Reagents and Procedure
Reagent No. 1. One gram of dipic

rylamine (hexanitro-diphenylamine) 
is dissolved in 100 cc of boiling 0.1 
normal sodium carbonate solution, 
allowed to cool, and filtered.

Reagent No. 2. Tw o normal hydro
chloric acid solution.
For convenience in use the reagents 

are stored in dropping bottles.
Procedure:

Filter paper is saturated with plant 
sap according to the procedure of Hof-

fer ( 1), and a strip V2 to % inch wide 
is cut from the bottom for the test. 
(T he remainder of the filter paper may 
be used for nitrate and phosphate tests 
if desired). One drop or less of reagent 
No. 1 is smeared over an area of several 
square centimeters using the tip of the 
dropping bottle dropper, and then 1 
or 2 drops of reagent No. 2 are smeared 
over the same area with its dropper. In 
the presence of potassium, an orange 
red fleck is formed which is not de
colorized by the addition of the hydro
chloric acid solution. If no potassium 
is present, the color fades to a sulfur- 
yellow.

Excess of reagent No. 1 should be 
avoided in making the original smear. 
Just enough should be smeared on the 
paper so that it is absorbed uniformly 
over the area tested without any free 
solution standing on the paper before 
reagent No. 2 is added. Otherwise, 
when reagent No. 2 is added a milky 
yellow precipitate may form which will 
partially mask any orange flecks on the 
paper.

Contact of the dipicrylamine reagent 
with the skin should be avoided since 
the reagent is poisonous.
Interpretation:

The test is made semiquantitative 
by arbitrarily setting the following 
standards for evaluation of the level of 
potassium.

0= p a le  sulfur yellow, no orange 
flecks= N o potassium.

l=rfew  orange flecks=Low potas
sium.

( Turn to page 42)
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*  ■ | -  Encouraged by a continuing strong domestic and export
/ i g r i C U l l U r e  demand for farm products and a favorable price situation,

American farmers are starting the new year with plans1947 .  for high production records. Officially announced goals
for 1947 call for another year of top farm output. It is 

safe to predict that with “breaks” in the weather and farmers still in wartime 
“gear” these goals will be achieved.

The total acreage called for—358.5 million, of which 297.5 million are for 
cultivated crops and the balance for hay crops—is about 3 per cent more than 
the 1946 actual acreage, which turned out America’s all-time production record. 
According to the Bureau of Agricultural Economics, U. S. Department of Agri
culture, this acreage is larger than is permanently desirable and many farmers 
who want to restore fertility reserves drawn on heavily during the war will once 
more have to change their plans. In view of the heavy drain intertilled crops 
make on soil resources and the resulting intense competition for use of land in 
some areas, farmers will examine goals very closely in relation to good land use. 
There will be cases where a decision on priority of commodities will have to be 
made, such as wheat or flaxseed, cotton or grain sorghums, dry beans or sugar 
beets. Farmers will want to reconsider their plans for planting spring wheat, in 
view of the need for flaxseed and the excellent condition of the large acreage of 
winter wheat.

Four important reasons for continuing heavy production in 1947 have been 
given. First, there is a strong domestic demand. Second, there is need to build 
up reserve stocks of some commodities depleted during the war. Third, many war- 
devastated areas are still critically short of food and other farm products which 
America can supply. Fourth, a margin of safety should be allowed for the pos
sibility of less favorable weather and lower yields than have prevailed in recent 
years.

“In view of the severe world shortage of such commodities as fats and oils, 
sugar, and some of the cereals, maximum domestic production of these commodi
ties is desired so that more supplies which might otherwise be shipped to the 
United States will be available for other countries,” the Bureau states.

“This does not mean there is an unlimited demand for all farm commodities. 
The goals suggest cuts in the acreage of some crops. By exceeding the goals, 
especially for potatoes, peanuts, and burley tobacco, farmers could easily over
produce and bring on serious marketing difficulties. Substantial reductions in 
acreage of certain war-emphasized crops will be needed in some areas, while 
in others the suggested changes in crop goals call for acreage expansion. Great
est expansions over 1946 acreages are in cotton, flaxseed, dry beans, soybeans, 
barley, and grain sorghums. Continuation of the high wartime level of produc
tion is indicated for wheat, rice, and sugar crops.”

On livestock, the goal calls for a slaughter of 34.5 million head of beef cattle 
as compared to an estimated slaughter of 32 million head in 1946. This goal is
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designed to provide for a consumption of 155 pounds of meat per capita, substan
tially higher than the 126-pound average for prewar years 1935-39, and above the 
140-145 pounds for 1946. Because of the need for greater pork output in both 
1947 and 1948, the goals ask for a substantial increase in hog production. The 
9.2 million sows for farrowing next spring are about 13 per cerlt more than the 
number farrowed in the spring of 1946. The goal proposes a reduced slaughter 
of sheep and lambs to check the downward trend in sheep numbers. Slowing 
down in the recent heavy rate of culling and the heavier feeding of dairy 
cows to increase output per cow are stressed in order to obtain the increased 
dairy goal. The desired egg production can be attained with normal culling 
from the present indicated number of hens and pullets.

Little change in the cost of production in 1947 is expected. Operating costs 
of most farmers are now nearly two-thirds more than they were a half dozen 
years ago. However, labor-saving machines, better crop rotations, improved crop 
varieties, better livestock, and other good farming practices have materially 
increased the output per man and have permitted farm families to operate larger 
farms, thereby increasing total output and reducing real costs per unit.

Since 1941 the ratio of prices farmers receive for their products to fertilizer 
costs has been very favorable and will likely continue to be in 1947. The 
wartime rise in prices of farm products in contrast to comparatively small in
creases in fertilizer prices has been the most important factor in creating this 
favorable ratio; also, the trend toward the use of higher-analysis fertilizers and 
the general price-control program have been of considerable assistance.

It is the opinion of the Bureau that if present trends toward wider use of 
fertilizer to support more stable systems of farming are continued or accelerated, 
demand for fertilizer in the future may be less dependent on export crops, 
primarily cotton and tobacco, than it has in the past. Systems of farming that 
include more feed crops and livestock in areas that have been users of fertilizer 
should not decrease total fertilizer consumption but rather should sustain high 
demand. Future demand for fertilizer will also be influenced by consumption 
in areas that have previously used relatively small quantities. Wartime consump
tion of plant nutrients in the older and heavier-using areas rose about 70 per cent 
over prewar levels. There is need for considerable capital investment in soil 
improvement, such as additions of phosphate and potash particularly to many 
of the soils in the humid areas, the Bureau states.

All told, the year 1947 promises to be a prosperous one for American agri
culture. Let us hope that in a year-end retrospect we can so record it.

It has been said that—“Resolutions are things that go in 
R e s o l u t i o n s  one ^ear anc  ̂out other.” Be that as it may, the approach

of income tax time always makes a great many of us 
wish that we had stuck more closely to our resolution to keep clear and complete 
records on transactions during the year under consideration. Farming is a com
plex business; therefore, the greater the need for farmers to keep accurate accounts 
of money taken in and money spent. Along with these should go inventories, 
records on crop yields, fertilizer applications, livestock programs, and the many 
other factors which make for good business management. Now is the time for 
farmers to review their past year’s accounts and “resolve to do better.”
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops 
Aug.-July ......... July-JuneJuly-June Oct.-Sept. July-June July-June July-June . . . .

Av. Aug. 1909- 
July 1 9 1 4 .... 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55

1920.................... 15.9 17.3 125.3 141.7 61.8 182.6 16.46 25.65
1921.................... 17.0 19.5 113.3 113.1 52.3 103.0 11.63 29.14
1922.................... 22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.42
1923.................... 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924.................... 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925.................... 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1926.................... 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927.................... 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928.................... 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929.................... 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930.................... 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931.................... 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932.................... 6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933.................... 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934.................... 12.4 ' 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935.................... 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936.................... 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937.................... 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938.................... 8.6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939.................... 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940.................... 9 .9 16.0 54.1 85.5 • 61.8 68.2 7.58 21.73
1941.................... 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942.................... 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943.................... 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944.................... 20.7 40.8 149.0 192.0 109.0 141.0 16.40 52.70
1945

December.. . . 22.84 43.8 137.0 194.0 109.0 154.0 15.40 51.40
•

1946 
January......... 22.36 36.3 145.0 208.0 110.0 154.0 15.70 50.90
February........ 23.01 33.9 146.0 223.0 111.0 155.0 15.80 50.30
March............ 22.70 31.9 157.0 236.0 114.0 158.0 16.30 47.50
April............... 23.59 42.9 162.0 245.0 116.0 158.0 15.00 48.00
M ay................ 24.09 43.0 157.0 251.0 135.0 170.0 14.80 49.60
June............... 25.98 59.0 147.0 251.0 142.0 174.0 14.70 51.50
July ................ 30.83 56.7 148.0 275.0 196.0 187.0 15.00 60.00
August........... 33.55 48.6 143.0 280.0 180.0 178.0 15.10 59.10
September. . . 35.30 48.8 128.0 224.0 173.0 179.0 15.40 57.80
October.......... 37.69 53.0 122.0 209.0 171.0 188.0 16.10 66.00
Novem ber.... 29.23 43.8 123.0 200.0 127.0 189.0 17.20 89.90

1920.................... 128
Indax Numbers 

173 180
(Aug. 1909— July 

161 96
1914 =  100) 

207 139 114
1921.................... 137 195 163 129 81 117 98 129 e e e e
1922.................... 185 228 96 114 116 109 98 135 e e e e
1923.................... 231 190 133 137 129 105 110 183 e e • •
1924.................... 185 190 98 170 166 141 107 147 143
1925.................... 158 168 245 188 109 163 108 140 143
1926.................... 101 179 189 134 116 138 112 98 139
1927.................... 163 207 146 124 132 136 87 154 127
1928.................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931.................... 46 82 66 83 50 44 73 40 115
1932.................... 52 105 55 62 50 43 62 46 102
1933.................... 82 130 118 79 81 84 68 67 91
1934.................... 100 213 64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119
1936.................... 100 236 164 106 163 116 94 148 104
1937.................... 68 204 76 93 81 109 74 87 n o
1938.................... 69 196 80 83 76 64 57 97 88
1939.................... 73 154 100 85 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 107 117 107 81 211 129
1942.................... 153 369 168 136 143 124 91 202 163
1943.................... 160 405 188 232 174 154 125 231 245
1944.................... 167 408 214 219 170 160 138 234 212
1945

December.. . . 184 438 197 221 170 174 130 228 223
1946 

January.......... 180 363 208 237 171 174 132 226 249
February. . . . 186 339 209 254 173 175 133 223 276
M arch............ 183 319 225 269 178 179 137 211 283
April.............. 190 429 232 279 181 179 126 213 282
M ay............... 194 430 225 286 210 192 125 220 177
June............... 210 590 211 286 221 197 124 228 185
July ................ 249 567 212 313 305 212 126 266 163
August........... 287 480 205 319 280 201 127 262 162
September. . . 285 488 184 255 269 202 130 256 154
October.......... 304 530 175 238 206 213 136 293 151
November.. . . 236 438 176 228 198 214 145 399 207

c
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 

16-17% 
ammonia

of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
per unit N bulk per S. E. Mills f.o.b. factory, cago, bulk, bulk,

bulk unit N per unit N bulk per unit N per unit N per unit N
1910-14.................. ___ $2.68 $2.85 $3.50 $3.53 $3.37 $3.52
1922........................ ___ 3.04 2.58 6.07 4.66 4.75 4.99
1923........................ ___ 3.02 2.90 6.19 4.83 4.59 5.16
1924........................ 2.44 5.87 5.02 3.60 4.25
1925........................ ___  3.11 2.47 5.41 5.34 3.97 4.75
1926........................ ___  3.06 2.41 4.40 4.95 4.36 4.90
1927........................ ___ 3.01 2.26 5.07 5.87 4.32 5.70
1928........................ ___  2.67 2.30 7.06 6.63 4.92 6.00
1929........................ ___  2.57 2.04 5.64 5.00 4.61 5.72
1930........................ ___  2.47 1.81 4.78 4.96 3.79 4.58
1931........................ ___ 2.34 1.46 3.10 3.95 2.11 2.46
1932........................ ___ 1.87 1.04 2.18 2.18 1.21 1.36
1933........................ ___ 1.52 1.12 2.95 2.86 2.06 2.46
1934........................ ___  1.52 1.20 4.46 3.15 2.67 3.27
1935........................ ___ 1.47 1.15 4.59 3.10 3.06 3.65
1936........................ ___  1.53 1.23 4.17 3.42 3.58 4.25
1937........................ ___  1.63 1.32 4.91 4.66 4.04 4.80
1938........................ ___ 1.69 1.38 3.69 3.76 3.15 3.53
1939........................ ___ 1.69 1.35 4.02 4.41 3.87 3.90
1940........................ ___  1.69 1.36 4.64 4.36 3.33 3.39
1941........................ ___ 1.69 1.41 5.50 5.32 3.76 4.43
1942........................ ___  1.74 1.41 6.11 5.77 5.04 6.76
1943........................ ___  1.75 1.42 6.30 5.77 4.86 6.62
1944....................... 1.75 1.42 7.68 5.77 4.86 6.71
1945*

December.......... ___  1.75 1.42 7.81 5.77 4.86 6.71
1946 

January ............. ___  1.75 1.42 7.81 5.77 4.86 6.71
February........... ___  1.75 1.42 7.81 5.77 4.86 6.71
M arch................ ___ 1.75 1.42 7.81 5.77 4.86 6.71
April................... ___  1.75 1.42 7.81 5.77 4.86 6,71
M ay.................... ___  1.75 1.42 9.08 6.10 4.86 7.30
June.................... ___  1.88 1.42 10.34 6.42 4.86 7.90
July .................... ___  1.88 1.42 11.62 8.15 5.34 9.60

• August............... ___  2.22 1.46 16.88 8.14 6.07 12.14
September......... ___  2.22 1.46 10.32 6.95 6.07 12.14
October.............. ___  2.22 1.46 13.20 7.12 8.30 12.14
November......... ___  2.22 1.46 15.19 11.26 12.14 12.75

Index Numbers (1910-14—  100)

l f l 2 2    113 90 173 132 140 142
IS 9 3  1 !   112 102 '  177 137 136 147
ig24   I l l  8 6  168 142 107 121
1Q25     115 V 87 155 151 117 135
igog     113 84 126 140 129 139
1927    112 79 145 166 128 162
ig o g   . . . .  100 81 202 188 146 170
{ooa..............................  . .  96 72 161 142 137 162
1 9 3  0   . . .  92 64 137 141 12 130
1931 *'*............ ! . . .  8 8  51 89 112 63 70
1 9 3  2     71 36 62 62 36 39
1 9 3 3    59 39 84 81 97 71
1 9 3  4   . . . .  59 42 127 89 79 93
1 0 3 I   . 57 40 131 8 8  91 104
1936   59 43 119 97 106 131
1 0 3 7    61 46 140 132 120 122
1 9 3 0    63 48 105 106 93 100
1 0 3 9     63 47 115 125 116 111
1940    63 48 133 124 99 96
I 9 4 V    63 49 157 151 112 126
1 9 4 0     65 49 175 163 150 192
J9 I 3     65 50 180 163 144 189
1944!*!  8 8  50 219 163 144 191

^ D e c e m b e r   65 50 223 163 144 191

1 9 1® ,1™  65 50 223 163 144 191
F *h™ 2rv .....................  65 50 223 163 144 191
K T y  e s  so  223 163 144 191
Aoril .............. . . . .  65 50 223 163 144 191
M ftv     65 50 259 173 144 207
S ...................... 70 50 295 182 144 224
j„in®   70 50 332 231 158 273
4u ly ' * ;   83 61 482 231 180 345
8eUD t«£ber................ ! 83 51 295 197 180 345
rw X tT r   83 51 377 202 246 345
K e m b e v : : : : : : : : :  ™  .  3 1 9  36o 36 2
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

Super Florida rock, bulk. in bags, magnesia, bulk,
phosphate land pebble 75% f.o.b. per unit, per unit, per ton, per unit.

Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c i.f. At c.i.f. At
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1
1910-14 ,. $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1922............ , . .  .566 3.12 6.90 .632 .904 123.87 • • •  •

1923........... .550 3.08 7.50, .588 .836 23.32 • • .  •

1924........... .502 2.31 6.60 .582 .860 23.72 • • • •

1925........... .600 2.44 , 6.16 .584 .860 23.72
1926............ .598 3.20 5.57 . .596 .854 23.58 1537
1927............ .525 3.09 5.50 .646 .924 25.55 .586
1928........... .580 3.12 5.50 .669 .957 26.46 .607
1929........... .................... 609 3.18 5.50 .672 .962 26.59 .610
1930........... .................. 542 3.18 5.50 .681 .973 26.92 .618
1931........... .485 3.18 5.50 .681 .973 26.92 .618
1932........... .................... 458 3.18 5.50 .681 .963 26.90 .618
1933........... .................... 434 3.11 5.50 .662 .864 25.10 .601
1934.......... .................... 487 3.14 5.67 .486 .751 22.49 .483
1935.......... .492 3.30 5.69 .415 .684 21.44 .444
1936.......... .................... 476 1.85 5.50 .464 .708 22.94 .505
1937........... .................... 510 1.85 5.50 .508 .757 24.70 .556
1938........... .................... 492 1.85 5.50 .523 .774 15.17 .572
1939.......... .................... 478 1.90 5.50 .521 .751 24.52 .570
1940........... .................... 516 1.90 5.50 .517 .730 24.75 .573
1941........... .................... 547 1.94 5.64 .522 .780 25.55 .570
1942........... .................... 600 2.13 6.29 .522 .810 25.74 .205
1943.......... .................... 631 2.00 5.93 .522 .786 25.35 .195
1944.......... .................... 645 2.10 6.10 .522 .777 25.35 .195

1945
December........ .650 2.20 6.40 .535 .797 26.00 .200

1946
January........... .650 2.20 6.40 .535 .797 26.00 .200
February......... .650 2.20 6.40 .535 .797 26.00 .200
March.............. .650 2.20 6.40 .535 .797 26.00 .200
April................ .650 2.20 6.40 .535 .797 26.00 .200
M ay................. .650 2.20 6.40 .535 .797 26.00 .200
June................. .650 2.30 6.45 .471 .729 22.88 .176
July .................. .650 2.60 6.60 .471 .729 22.88 .176
August............. .700 2.60 6.60 .471 .729 22.88 .176
September. . . . .700 2.60 6.60 .471 .729 22.88 .176
October............ .700 2.60 6.60 .471 .729 22.88 .176
Novem ber.. . . .700 2.60 6.60 .535 .797 26.00 .200

Index Numbers (1910-14 =  100)

1922...................... 106 87 141 89 95 99
1923...................... 103 85 154 82 88 96
1924...................... 94 64 135 82 90 98 e e • •
1925...................... 110 68 126 82 90 98
1926...................... 112 88 114 83 90 98 '82
1927...................... 100 86 113 90 97 106 89
1928...................... 108 86 113 94 100 109 92
1929...................... 114 88 113 94 101 110 93
1930...................... 101 88 113 95 102 111 94
1931...................... 90 88 113 95 102 111 94
1932...................... 85 88 113 95 101 111 94
1933...................... 81 86 113 93 91 104 91
1934...................... 91 87 110 68 79 93 74
1935...................... 92 91 117 58 72 89 68
1936...................... 89 51 113 65 74 95 77
1937...................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939...................... 89 53 113 73 79 101 87
1940...................... 96 53 113 72 77 102 87
1941...................... 102 54 110 73 82 106 87
1942...................... 112 59 129 73 85 106 84
1943...................... 117 55 121 73 82 105 83
1944...................... 120 58 125 73 82 105 83

1945
December........ 121 61 131 75 84 108 83

1946
January........... 121 61 131 75 84 108 83
February......... 121 61 131 75 84 108 83
March.............. 121 61 131 75 84 108 83
April................ 121 61 131 75 84 108 83
M ay................. 121 61 131 75 84 108 83
June................. 121 64 132 66 76 95 80
July.................. 121 72 135 66 76 95 80
August............. 131 72 135 66 76 95 80
September. . . . 131 72 135 66 76 95 80
October........... 131 72 135 66 76 95 80
November....... 131 72 135 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities

Farm

Prices paid
by farmers Wholesale 
for com- prices 
modities of all corn- Fertilizer Chemical Organic Superphos

prices* bought* moditiest material^ ammonia tee ammoniates phate Potash**
1922............. 132 149 141 116 101 145 106 85
1923............. . 143 152 147 114 107 144 103 79
1924............. . 143 152 143 103 97 125 94 79
1925............. . 156 156 151 112 100 131 109 80
1926............. 146 155 146 119 94 135 112 86
1927............. 142 153 139 116 89 150 100 94
1928............. 151 155 141 121 87 177 108 97
1929............. 149 154 139 114 79 146 114 97
1930............. 128 146 126 105 72 131 101 99
1931............. 90 126 107 83 62 83 90 99
1932............. . 68 108 95 71 46 48 85 99
1933............. . 72 108 96 70 45 71 81 95
1934............. . 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. 97 123 115 78 52 101 92 77
1939............. 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 52 114 96 77
1941............. 124 131 127 86 56 130 102 77
1942............. , 159 152 144 93 57 161 112 77
1943............. 192 167 150 94 57 160 117 77
1944............. 195 176 151 96 57 174 120 76

1945
December. . 207 183 156 97 57 175 121 78

1046
January . . .  206 184 156 97 57 175 121 78
February.. 207 185 156 97 57 175 121 78
March  209 187 158 97 57 175 121 78
April  212 188 160 97 57 175 121 78
M ay   211 192 162 99 57 189 121 76
June   218 196 163 100 60 203 121 70
July  244 209 181 103 60 230 121 70
A ugust.... 249 214 187 116 67 293 131 70
September. 243 210 181 108 67 223 131 70
October.. .  273 218 197 115 67 286 131 70
November. 263 224 198 128 67 382 131 78
• U. S. D. A. figures. B eg inn ing  J a n u a ry  1946 fa rm  prices and  index num bers of 

specific fa rm  p ro d u c ts  rev ised  from  a  ca len d ar y e a r to  a  c ro p -y ear basis. T ruck  
crops index ad ju sted  to  th e  1924 level of th e  a ll-com m odity  index.

t  D ep artm en t of L abor index converted  to  1910-14 base. . . .
1 The Index  num bers of p rices of fe r ti liz e r  m a te ria ls  a re  based on o rig in a l s tudy  

m ade by th e  D ep artm en t of A g ric u ltu ra l Econom ics and  F a rm  M anagem ent, 
C ornell U niversity , I th aca , New Y ork. T hese indexes a re  com plete since 1897. 
T he se rie s  w as rev ised  and  rew eig h ted  as of M arch 1940 and  N ovem ber 1942.

• Since June 1941, m anure salts are  quoted F.O.B. mines exclusively.
• • xhe  w eighted  average  o f prices actually  paid fo r potash are low er than t i t  

annual average  because since 1926 over 90% of the potash used In agricu lture has 
been contracted fo r during  the discount period. Since 1 9 3 7 ,  the maximum discount

been 12%. Applied to m uriate o f potash, a  price sligh tly  above ••471 9 *»  
n n lt  K jO thus more nearly  approxim ates the annual average  than do prices based 
on arithm etical averages o f monthly quotations.-



T h is s e c t io n  c o n ta in s  a sh o r t  rev iew  o f  so m e  o f  th e  m o st p r a c tic a l a n d  im p o r ta n t b u l le t in s ,  a n d  l is t s  
a ll r ec en t  p u b lic a t io n s  o f  th e  U n ited  S ta te s  D ep a r tm en t o f  A g r ic u ltu r e , th e  S ta te  E x p e r im e n t S ta tio n s ,  
and  C a n a d a , r e la t in g  to  F e r t il is e r s , S o ils ,  C ro p s, a n d  E c o n o m ic s . A  f ile  o f  th is  d e p a r tm e n t o f  B E TTER  
CR O PS W IT H  P L A N T  F O O D  w o u ld  p r o v id e  a c o m p le te  in d e x  c o v e r in g  a ll p u b lic a t io n s  fr o m  th e se  
so u rc e s  o n  th e  p a r tic u la r  su b je c ts  n a m ed .

Fertilizers
"Annual Report, State Board of Agriculture, 

1945-1946," Dover, Del., Vol. 36, No. 3. 
Sept. 30, 1946.

“State Laboratory Fertilizer, Feed and Seed 
Report, fan.-fune 1946," State Board of Agr., 
Dover, Del., Vol. 36, No. 2, June 30, 1946.

"Effect of Fertilizer and Environment on 
the Calcium, Phosphorus, and Iron Content 
of Cowpeas," Agr. Exp. Sta., Experiment, 
Ga., So. Coop. Series Bui. 4, Nov. 1946.

“The Indiana Fertilizer Law and How to 
Comply With It," Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., Cir. 314, fan. 1946, 
F. W. Quackenbttsh and O. W. Ford.

“Commercial Fertilizers in Kentucky in 
1945," Agr. Exp. Sta., Univ. of Ky., Lexing
ton, Ky., Reg. Bui. 49, July 1946, /. D. Turner, 
H. R. Allen, and Lelaih Gault.

"Analyses of Official Fertilizer Samples," 
Agr. Exp. Sta., Univ. of Ky., Lexington, Ky., 
Reg. Bui. 53, Sept. 1946.

“Commercial Feeds, Fertilizers and Agri
cultural Liming Materials," State Insp. and 
Reg. Serv., Univ. of Md., College Park, Md., 
No. 199 Control Series, Aug. 1946.

“Progress Report on the Use of Boron in 
Walnut and Filbert Orchards," Agr. Exp. 
Sta., Oreg. State College, Corvallis, Oreg., 
Sta. Cir. of Inf. 363, May 1945, C. E. Schuster 
and R. E. Stephenson.

"Fertilizer Report," State Dept, of Agr., 
Harrisburg, Pa., Vol. 28, No. 3, May-fune
1945.

“Fertilizer Report," State Dept, of Agr., 
Harrisburg, Pa., Vol. 29, No. 3, May-fune
1946.

"Inspection and Analysis of Commercial 
Fertilizers," Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Bui. 366, Nov. 1946,
B. D. Cloaninger.

“Farm Manure," Ext. Serv., Clemson Agr. 
College, Clemson, S. C., Cir. 288, June 1946, 
H. A. Woodle and W. H. Craven.

Soils
“Summary of Results on the Physical and 

Chemical Condition of Ohio Greenhouse Soils," 
Agr. Exp. Sta., Wooster, Ohio, Agron. Mimeo. 
101, Feb. 5, 1946, f. B. Page.

“The Salt Problem in Irrigation Agricul
ture," U.S.D.A., Washington, D. C., Misc. 
Publ. 607, Aug. 1946.

"Effect of Chloride and Sulfate Salts on the 
Growth and Development of the Elberta Peach 
on Shalil and Lovell Rootstocks," U.S.D.A., 
Washington, D. C., T. Bui. 922, Sept. 1946, 
H. E. Hayward, E. M. Long, and Rachel 
Uhvits.

“Strip Cropping for Conservation and 
Production," U.S.D.A., Washington, D. C., 
F. Bui. 1981, Sept. 1946, H. E. Tower and 
H. H. Gardner.

“Soil Survey—Sullivan County N ew York"  
U.S.D.A., Washington, D. C., Series 1938, 
No. 8, Sept. 1946, Wilber Secor, D. F. Kins
man, W. E. Benson, C. B. Lawrence, Willard 
DeGolyer, and Clarence Lounsbury.

“Soil Survey— Union County Pennsylvania," 
U.S.D.A., Washington, D. C., Series 1940, 
No. 2, Sept. 1946, S. R. Bacon, David Taylor, 
Alfred Boileau, and Gerald Yoder.

“Physical Land Conditions in the Farm 
Security Soil Conservation District Harmon 
County, Okla.," U.S.D.A., Washington, D. C., 
Phys. Land Survey No. 40, 1946, Ralph H. 
Bond.

“More From Your Farm," U.S.D.A., Wash
ington, D. C., P.A. 20, Oct. 1946.

Crops

Interesting information on the com
position of numerous grasses and leg
ume crops is given in Virginia Agri
cultural Experiment Station Technical 
Bulletin 102 entitled “Mineral Constit
uents and Protein Content of Certain 
Grasses and Legumes Grown in Pure 
Stands on Three Soil Types” by N. O. 
Price, W. N. Linkous, and H. H. Hill. 
The investigations were carried out over 
a period of years on three soil types, 
representing the limestone valley area, 
the Piedmont area, and the coastal plain. 
Among the leguminous crops grown 
were ladino clover, white Dutch clover, 
common lespedeza, Korean lespedeza, 
Kent wild white clover, Louisiana white 
clover, black medic hop clover, Dixie 
white clover, Altasweed clover, yellow 
trefoil, spotted bur clover, subterranean

37
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clover, Persian clover, and strawberry 
clover, while among the grasses were 
Kentucky bluegrass, orchard grass, 
timothy, perennial ryegrass, Chewings 
fescue, sheep fescue, red-top, Italian rye
grass, brome grass, tall fescue, tall oat 
grass, Canada bluegrass, Rhodes grass, 
rough stalk meadow grass, western 
wheatgrass, Bermuda grass, meadow 
foxtail, bulbous bluegrass, Reeds canary 
grass, crabgrass, Hardings grass, and 
several different strains of other grasses. 
N ot all of these grasses are reported at 
each location. The legumes usually 
were higher in proteins than the grasses, 
although there were exceptions. The 
phosphorus content was not nearly so 
variable, the grasses in general holding 
their own with the legumes. Calcium 
tends to be distinctly higher in the leg
umes. The magnesium tends to be 
higher in the legumes, while there was 
considerable variation in the potash, 
the grasses carrying in general about as 
much as the legumes. There was con
siderable variation in composition due 
to the soil on which the plants were 
grown. Data on nitrogen rcalcium, 
calcium: phosphorus, and nitrogen: 
phosphorus ratios are given, as well as 
experience ratings in getting stands of 
the various grasses and legumes.

Growers of flue-cured tobacco in 
South Carolina and neighboring states 
will find Clemson Agricultural College 
Extension Circular 287, “Tobacco Pro
duction” by H . A. McGee- and J. M. 
Lewis, a source of much useful and 
practical information. The authors 
bring out that while tobacco is grown 
on a wide variety of soils, there must 
be certain characteristics, especially with 
reference to drainage and organic mat
ter, if tobacco is to be successfully 
grown. These can be modified to some 
extent, but the nearer they come to the 
desired characteristics, the more suc
cessful the tobacco growing is likely to 
be. Rotations are important although 
usually are not as systematically carried 
out as might be desirable. Legumes are 
usually not desirable crops to precede 
tobacco, Austrian winter peas being 
especially undesirable. Non-legumi-

nous winter cover crops such as small 
grains give good results, while letting 
the ground grow up to weeds preceding 
the tobacco usually gives excellent re
sults. Several rotations that fit in well 
with tobacco and at the same time fur
nish a comparatively well-balanced 
farming system are suggested. The au
thors take up the individual elements 
in the nutrition of tobacco. There 
probably is no crop grown which re
quires greater care in its fertilization 
than does the tobacco crop, if high 
quality and good yield are to be ob
tained. Nitrogen and potash are par
ticularly important. Nitrogen must 
be available in amounts up to 20 to 40 
lbs. per acre, but an excessive quantity 
can play havoc with the crop. Experi
mental evidence indicates that it is desir
able to have at least half of the nitrogen 
in an organic form in order to spread 
the supply throughout the season. 
Potash is important in determining 
growth and quality of the crop and 
since most tobacco soils are deficient in 
this nutrient, rather large quantities are 
needed in the fertilization of this crop. 
It is stated that 60 to 90 lbs. K20  per 
acre usually are used, with 100 to 150 
lbs. desirable. Phosphorus usually is 
necessary in quantities of 60 to 80 lbs. 
of phosphoric acid per acre* The fer
tilizer should be such that some chlorine 
will be furnished, but excessive quanti
ties of this element are to be avoided. 
It is suggested that the fertilizer con
tain 2 to 3%  of this element. Sulphur 
also is needed. W ith the common ma
terials now going into fertilizer, it is 
usually a problem to hold the sulphur 
within a certain limit. It is suggested 
that the fertilizer contain at least 3% 
but not more than 5%  sulphur. Mag
nesium is another element important in 
the nutrition of tobacco, the lack of it 
giving rise to a condition known as 
sand drown, and it is suggested that 
the fertilizer contain 2%  magnesium 
oxide. Calcium is needed for the plant, 
but an excess is to be avoided, with the 
maximum of 5%  calcium oxide in the 
tobacco fertilizer suggested. In general 
the crop desires an acid soil. Among
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the secondary and minor elements are 
boron, copper, iron, manganese, and 
zinc, which at one time or another 
have been shown to be needed on 
tobacco. The limits between optimum 
amounts and toxic amounts are rather 
narrow, so these materials must be used 
with care and in accordance with the 
specific needs of the fields on which the 
crop is being grown. As a general rec
ommendation, the authors state that a 
fertilizer for flue-cured tobacco should 
contain 3% nitrogen, 8%  phosphoric 
acid, 6 to 9% potash, 2% magnesium, 
5%  calcium "oxide, 2% chlorine, and 
3% but not more than 5%' sulphur, at 
the rate of 800 to 1,200 lbs. per acre. 
Information on variety, soil preparation, 
transplanting, cultivation, management 
during the growing season, marketing, 
and the early history of tobacco com
pletes the publication.
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Slow Fires in the Soil
Bf Q. 2b. Scared

Director of Research, American Farm Research Association, Lafayette, Indiana

ORGANIC M ATTER is the fire
wood in the soil. Too often we 

smother this fire and then we are in 
for trouble. Let’s have lots of fuel in 
the soil, but if it is to do the most 
good it must burn brightly when we 
need it.

On a cold winter evening it is com
fortable to hear the old living-room 
heater roar as the wood is changed to 
gasses that burn. The destruction of 
the organic matter of the wood goes on 
at such a fast rate that the heat re
leased becomes intense.

A hard run for a stray calf makes 
the sweat pour because the body must 
“burn up” some food fast enough to 
supply the necessary power. For a noon 
nap, some covers feel comfortable be
cause, thus relaxed, not enough energy 
is used to keep the resting body warm, 
although the room is at a desirable 
temperature when moving about.

A snake or alligator moves so seldom 
that it can get along on a meal only 
every few weeks or months and need

not burn enough fuel for energy to 
even warm its body.

W hen silage or sauerkraut is started 
the bacteria and yeasts find the sugars 
in the mass of material such an abun
dant supply of food, that they multiply 
so rapidly the chemical reactions of this 
first stage of decomposition give off 
more heat than is conducted away, 
with the result that the silage or kraut 
becomes warm. Wet hay may decom
pose so fast, because of microbial action, 
that the heat of decomposition may ac
cumulate sufficiently to ignite the hay.

Therefore, we see that whenever an 
organic substance, like wood, coal, 
straw, manures, or any vegetable matter 
decomposes, heat is given off. The 
amount of heat given off is actually the 
same if the total destruction is rapid as 
from burning by fire or slow as from 
microbial decomposition. The heat 
effect in decomposition is ordinarily not 
noticed because the heat produced is 
usually conducted away too fast to be 
observed.
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Keep the Drafts Open
Everybody knows that a soil rich in 

organic matter is likely to be highly 
productive if that organic matter is rot
ting fast. If it is rotting fast it is re
leasing available nitrogen and phos
phorus and other nutrients for plant 
roots to use. But if organic matter is 
to decompose rapidly, the air (oxygen) 
supply must be abundant. In other 
words, if the organic matter is to “burn” 
fast, the drafts and all check dampers, 
as in the stove, must be wide open— 
the soil must* be porous and warm.

The comparison of decomposition of 
organic matter to a burning fire goes 
even further. If the fire in the stove 
is suddenly smothered, the burning of 
the carbonaceous wood or coal would 
not be able to convert the carbon to 
carbon dioxide, as in a well-aired fire. 
Some of the gasses produced would 
be the poisonous carbon monoxide. 
Likewise, in a soil well supplied 
with organic matter (fuel for micro
organisms) if the air supply is poor 
because of waterlogging or lack of 
porosity because of poor tilth, a wrong 
kind of decomposition (burning) takes 
place. Certain bacteria called anaerobes 
will rob oxygen from oxides in the soil, 
as from iron oxides or oxides of sulfur 
(sulfates), and convert these to poisons, 
as hydrogen sulfide (the smell of rotten 
eggs or a frozen cabbage field thaw
ing), or to ferrous iron—the bluish 
color of poorly drained subsoils. Be
sides producing these poisonous prod
ucts the carbon dioxide produced by 
this smothered rotting or slow burning

fills the air spaces and further crowds 
out the oxygen.

This comparison illustrates how im
portant it is that organic matter must 
be in an active process of decaying 
with lots of air entering the soil to feed 
these slow fires and to ventilate out the 
bad air. The ideal condition is like 
that Nature builds in unpastured wood
land soils. Here the porosity is at a 
maximum and new fuel, fresh organic 
matter, is decomposing every, warm 
day when the soil is moist.

Organic Matter as a Fuel for 
Warming the Soil

We have been thinking of organic 
matter as beneficial primarily for im
proving the soil tilth, supplying avail
able nitrogen, and adding to the 
moisture-holding capacity of the soil; 
but the heat effect of decomposing or
ganic matter has usually gone un
noticed. From the foregoing we know 
that when decomposing organic matter, 
such as cornstalks, is plowed under it 
is safe to estimate that another ton of 
roots is involved. Three tons of tops 
and roots per acre would give off as 
much heat in total decomposition as 
the burning of about 1.5 tons of hard 
coal. This amount of heat is not to be 
ignored—it has real value to the 
farmer. But in order for it to be of 
value, the organic matter must be de
composing actively—the slow fires of 
the soil must actually burn and more 
fuel must be added from time to time 
as with legumes or manures plowed 
under.

Good Pastures Conserve And Pay
(From page 18)

mal units, correct seasonal use, mowing 
and the re-application of phosphorus, 
potash, and lime as needed. Both Seal 
and Jones have been doing considerable 
management work since they started 
improving their pasture.

Very few permanent pastures arc ca
pable of providing the year-round graz
ing which Seal gets. Usually it is es
sential that supplemental pasture and 
feed be provided.

Many soil conservation districts, with
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the aid of the Soil Conservation Serv
ice technicians, have prepared pasture 
calendars or charts to be used as guides 
by the district cooperators in establish
ing and managing pastures properly.

Typical of these pasture calendars is 
the accompanying one which was pre
pared by W. E. Dee, District Conserva
tionist, Kentwood, Louisiana, for use 
in a district in southeast Louisiana.

PERENHAL ANO SUPPLEMENTAL PASTURE FOR THE FELICIANA ANO BOGUE CHTITO-PEARL WVER SOL CONSERVATION 0STTBCT5, LOUISIAN*
1 FCRCRUlAi NSTMQ

NO. CMP IRS. SEED PER ACRE SEEOIRGDATE
ACREPER REIMS ANIMAL MONTHS X GRAZING

JAN. | FEB. I MIR. | APR. | MAY 1 JUM 1 JULT 1 AUG. 1 S£PT. 1 OCT. | NX. | OK.
* HOP. PERSIA* ANO•on. cloversOAUIS GRASS 10-1420-30

NOV. 1to0EC.1S 1/2 ON moist BOTTUS OR NIT LANOS. ADO ÂSYaE CLOVER. THORQJQ PREPARATION 4 Fife SEEO *0 CSSthTlAL.PMPIR APPLICATION X klNC 4 FERTILIZERS ARt NEdSSAPY.
1 I • ; •

• com* lespeouaOAUIS CRASS 20-3020-j0 .MAR. 1 to
iAR.X 1/2 THESE SCO MAY X SOX ON OATS AiTMXil FvP’HfB HftPARA- TION. SEEO BEO WAY BE PREPARED Bt LIGhTiY OiSNING CUTlVATCO FiCLOS. LHC AM) FCRTILI7FR AM NCCtSSARY.

C COMflN ICSPCOUA tCMlOA GRASS 20-30 PCI.1ItoMAR.]. 1/2 LIME ANO FERTILIZER SKN J) X APPLlCO.LESPEOCZA MAY be SORN on XMuOA 300 r t IGMHy OiSNING. OR RUNNING OVER SOD NlTN KlGhTEO SECTION HAPflOM s i l l  •

0 COMO* ICSPCOUA CARPET GRASS 20-30 FEB D to UAR.1S 1 UK ANO FERTlu IE* VOu.0 X APXlCO.300 3MLL0 BE TORN P -OROLGhLY, PREFCRA8LY BY TURNING UP SIC OOM. RITH MON ANO TniN OISFINC.
i ! j

c CARPET GRASS * 2 LIGHT OISnING MiGh1 APROvE CARPE' 300. ! ! i ! :
11 SUPPUHEHUl PASTURES - SUMMER4 PALL

9 SXET SUOAN TIFT SlOAM 20-3020-30 APN.1S - to JU.T S 1/2 IT IS PXFERARLC TO PUNT 10 4 **» ACM IN 24 TO 3» INCH ROMS ANO CULTIVATE. USE 300 • TO 300 • FERTILIZER ANO TOP ORESS RITH 100 • TO 200 • NITRATE PER ACRE.

' « Alta CUM* x-x
RUT 1» toAX* IS 1/2 vSf TOO R 0-14-7 FERTILIZER: X 300 4 SuPCRXOSMMn ANO 100 • X SOS MURIATE OF PO'ASH PER ACRE. GRAZE 0*c AREAS RKRC GRASS ANO RCEOS E*OCD ClOvt* xOaTi a\0 «0n.

1 i ■ i 1

N RAM 100CCr«M
FEB. IS to APR. 1 1/2 LI KRAI AMOUNTS X MANLRt ANO “OS •■An n***LlZf* SHOULD X APPLlCO SEVERAL aONThS BC'OM *1>NT>C. »UNT ONLY ON WELL DRAINED SOILS. CU'-.ATE FOR *YO HANS. MM

in supplemental pastures - aiiTii t tmw

i OATSICA4UIAS PRirCPRCO) 3 SEPT. 1toNOV. 1 1 .51 CXPLE'E rrR*lLlXR. Tor OXSS Ain JOC • M’RA’C PER AC. EARLY SEEDING. ON SHAUOR. 'IMP SEEO BEO GiaES EAX.iCR GRAZING. AN0 LIT*U LOSS IN GRAZING *IK Out T0 M» SOll.

J ■ARlCV ■ t* if 
RRCbR

SEPT. 1 •o NOV I 1 USE TEXAN BEARKO SEEO. cSI COvFLCTC FERTILIZER. top XESS MI*H ZOO • NlHUTf PER ACRE.PREPARE SEED BEO AS FOR XTS
i i

!---- I-----
■ OATS OR OARIX<-«•*- vuo*. OhtbON CUM* OR SUCITTAR* ft AS

2 Rn. 20-X 30-BC
SEPT. 1 to NOV | 1 PRCMC SEEO KO AM FCRTiklZf RITH COvPLf U FERTILIZER.

i CRINBOk ttjOVfP /*-A*
XT. J 
NOV. | 1

APPLY 300 • TO 500 4 0-14-7 FERTILIZER PER ACRE. 00 NOT FUNT CRIMSON CIOVEP UNLESS YOu -Avf SUFFICIENT MOISTURE FX IT TO COME UP. HARO SEEO CRIMSON CLOVER PREFERRED. ! i— I—
M SlNGlfTARY PUS >0-50

AuG. 1 toXT. IS 1 FERTILIZE AS FX CRIMON CLOVER. X MT COVER XEO OVER 1 INCH DEEP. CAUTION: 00 NOT GRAZE AFTER TK KAS BLOOM IN TK SPRING.
IMPORTANT; SAMPLES 9 SOil SHOULD X TAKEN. AM) SEN’ TO TK L.S.U. SO'LS URORATORT PON ANALYSIS T0 KWBnM THC AMJUNT OF LHC. PHOSPHATE ANO «OTA»« ACQUIRED FOR IMPROVED PASTURES. KHITE. PERSIAN ANO HOP CLOVERS. ALKC CLOVER. CRIMSON CLOVER. SINGLETARY PEAS ANO VETCHES SMXlD BE IMCUUnO.SURIART A CCkBiNATiON OF M PCRlNNIAl PASTURES 111 AM) *K SLPPLCMNTAL SIAM# AM) FALL PASTlRCS 111) ANO TK St*niKNTAL RINTER ANO SPRlM PNS'XES till' LISTED ABOVE RILl APPROACH 12 MON*HS GRAZING PROVIDED NAY IS HARVESTEO FSOt THESE PASTURES DuRUC PEAK GRAZING PERIODS. RHICH IS OENOTEO 8* F*kjL LiNCS.EXAMPLE. any COVtlNATION of MSTlRCS OF 1. 11. ANO 111 MAY K USCO. XT ’* AUTHOR FAVORS TK FOUORtM.1-A — MUTE. NOP AND PERSIAN CLOVERS ANO OALLiS GRASS — 1/2 ACRE PER COR. NOTE; KMK CATTlE BY FEB. IS IF SHAu GRAIN iS T0 BE1-R — COM* tfSPCOCZA ANO OAUIS GRASS — 1/2 ACK KR COl. HARVCSJEO_____|j —F or n-G — SHEET SuOAN. TlFT SUDAN OR ALYCE CLOVER — 1/2 ACRE PER COR. PROvlOE EMM PASTURE RITH ME. CLEAN RATER.)U —K — OATS OR BARLEY RITH CRIMSON CLOVE0 OR — 1 ACRE PER COR. SHADE SHOULD BE FROHOCD IN PASTlRES.SINCUTARY PEAS OIVIOC PASTURES RITH CROSS FENCES TO FROVIOC TO*ROTATION OF GRAZING. NOR K> ME OS ARC IN BLOOM.

|»M caa

A p a s tu r e  c a le n d a r  p r e p a r ed  fo r  u se  in  th e  F e lic ia n a  an d  B o g u e  C h itto -P ea r l R iv er  S o il  C o n serv a tio n
D is tr ic t , L o u is ia n a .

The Use of Dipicrylamine in Tissue Testing for Potash
( From page 26)

2= moderate orange flecks=M edium 
potassium.

3= alm ost solid o range= H igh  potas
sium.

Application of the Test and Com
parison with Cobaltinitrite

In order to establish the desirability 
>f the dipicrylamine test for potassium, 
issue tests were made on corn from the 
ordan Soil Fertility Plots (7 ) by 
>oth methods and compared with the 
reatments applied to the soil and

any observable deficiency symptoms.
The filter paper samples were ob

tained by expressing the sap from the 
midribs of corn leaves. The samples 
represented about 2 l/z inches of midrib 
at the base of the leaf immediately be
low the main ear. Eight plants from 
each plot were sampled and the eight 
midrib portions were combined into 
one sample, rolled in filter paper, and 
the sap expressed with pliers. The 
midribs were discarded and the sat
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urated filter paper was folded in a 
paper towel, dried, and tested at a 
later date. (T he filter paper procedure 
has been found to be particularly use
ful when large numbert of plots are to 
be sampled in a relatively short time 
since the dried samples can be stored 
and tested at any convenient later 
date.)

Included in the 36 plots of each tier 
of Jordan Soil Fertility plots are 10 
plots receiving no commercial potas
sium, fertilizer, or manure, 4 plots re
ceiving manure in different amounts, 
and 20 plots receiving potash at the 
rate of 100 pounds of K20  per acre. 
These treatments are applied with dif
ferent amounts and carriers of nitro
gen and phosphorus and have been 
continuous for over 60 years. These 
categories were selected for simplicity 
in the following comparison.

The results for the cobaltinitrite 
method were obtained under controlled 
conditions in the laboratory using a 
Klett-Summerson colorimeter for the 
estimation of turbidity. The readings 
shown are simply the scale readings of 
the colorimeter. The evaluation of the 
dipicrylamine test was on the basis 
previously mentioned.

the plant sap satisfactorily, and that 
these readings correspond to observable 
potash-deficiency sy m p to m s . Pro
nounced marginal scorch of the lower 
corn leaves occurred on many of the 
potash-deficient plots. However, since 
the dipicrylamine procedure yielded re
sults as satisfactory as the cobaltinitrite 
procedure, and eliminated the difficul
ties sometimes encountered with co
baltinitrite, it appears to be a more 
desirable tissue test for potassium using 
the filter paper technique.

Furthermore, preliminary trials in 
the field indicate that with a crop like 
corn the test can be performed directly 
on the split stalk or a diagonal cut of 
the stalk (analagous to the diphenyl- 
amine test for nitrates on the split 
stalk). The white background of corn 
pith and its absorbing ability serve in 
the same fashion as the filter paper. 
One drop of reagent No. 1 is smeared 
on the split stalk and then 1 or 2 drops 
of reagent No. 2 are smeared over the 
same area. If potassium is present, the 
orange red fleck precipitate is readily 
observable on the corn pith. The de
sirability of the test on the stalk itself 
will only be properly evaluated with 
further use of the test and experience

Cobaltinitrite
method

Dipicrylamine
method

Average of 10 plots receiving no potash or manure...............
Average of 4 manure-treated plots..............................................

55
166

0 .6
2 .9

Average of 20 potash-treated plots............................................. 166 2 .6

The decimals shown under the di
picrylamine method are the result of 
averaging the readings for the number 
of plots shown in each group respec
tively. Reading for any one determi
nation is on the basis of whole numbers 
0, 1, 2, and 3, or when undecided 
whether a reading is for example a 2 
or 3, it can be recorded as 2.5. Ac
curacy beyond general classes such as 
high, low, and medium is usually un
warranted.

The results indicate that both meth
ods reflect the amount of potassium in

gained in interpretation of the readings.
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Farm Security Administration Gave Me My Start
( From page 25)

lead to my being a successful farmer.
Needless to say all these things were 

essential and I could not leave any of 
them out and be successful. As I pro
ceeded to establish these recommended 
practices, I found they work hand in 
hand, each depending on the other; i.e., 
my pasture, four acres, had previously 
been sown but not treated. I imme
diately limed and used a balanced fer
tilizer, with an additional 100 pounds 
potash and 300 pounds phosphate per 
acre. This increased the grazing from 
not enough for one cow to more than 
enough for two cows. In the last four 
years I have used 50 tons of dolomitic 
limestone, with about four tons of a 
complete fertilizer yearly. In addition 
to this I use a liberal application of 
nitrogen top-dressing on corn and small 
grain. On tobacco, I top-dress with 100 
pounds of 5-5-20 per acre. This liberal 
use of fertilizer along with my four- 
year rotation has increased my yields as 
follows:

Corn from 15 to 40 bushels per acre
Tobacco from 860 to 1,150 pounds per 

acre
Barley from 20 to 46 bushels per acre

Lespcdeza from 5 to 6 inches to 12 
inches in height and Vi ton per acre 
increase in hay.

Does this increase in yield per acre 
mean more money? Yes.

Does it mean more work? Yes, only 
at harvest time.

Does it mean more work per unit 
of feed or pounds of tobacco? No, 
actually less work.

Is labor cheaper than fertilizer? My 
answer is definitely no, although labor 
is more scarce.

After four years’ farming by methods 
described, I am firmly convinced that 
it is not only cheaper, and more pro
ductive, but is the most satisfactory 
method of farming. I plan to keep 
right on with conservation farming.

In conclusion let me say that of more 
than $5,000 I borrowed from Uncle 
Sam through Farm Security Adminis
tration in 1941,1 now owe only $2,000. 
The value of my farm and buildings has 
increased on a normal market at least 
$2,000. Farm Security Administration 
has been to me a big brother; Soil Con
servation Service, a grand friend; and 
Uncle Sam, a father.

Thirty Years of Building-up Soils in W isconsin
( From page 10)

the kind and amount of fertilizer he 
can use to best advantage.”

For many years Chapman has been 
recommending the following fertility 
program to Wisconsin dairy farmers: 
“Lime every acre of acid soil on the 
farm and apply from 200 to 300 pounds 
per acre of a phosphate or phosphate-

potash fertilizer such as 0-20-0, 0-20-10, 
or 0-20-20 at the time of seeding down. 
For corn in the rotation, apply 100 to 
150 pounds per acre of 3-18-9 or 3-12-12 
fertilizer in the hill or row as a supple
ment to stable manure. Where animal 
manure is not adequate, an additional 
treatment with a high-grade complete
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N o te  th e  s tr ik in g  d iffe re n c e  b e tw e en  th e  fe r t iliz e d  and  u n fe r t iliz e d  p o r tio n s  o f  o n e  o f  C h ap m an 's  
p erm a n en t p a stu r e  d e m o n s tr a tio n s . T h e  h a lf  on  th e  le f t  r ec e iv e d  1 7 5  lb s . o f  a m m o n iu m  n itr a te  

p er  a cre , and  it y ie ld e d  an a d d ed  n et p ro fit o f  $ 2 0  p er  acre .

fertilizer is necessary. In my judgment, 
this is a well-rounded soil fertility pro
gram.”

As to what the future holds for prog
ress in soil fertility, Chapman contends 
that prediction is difficult.

“Our rates of application at present 
are too small. We could easily double 
with profit the amount of plant food 
now used on grain and legume seed- 
ings. The use of fertilizers on pastures

and meadows is just getting underway. 
We know that more nitrogen can be 
used on our corn, sugar beets, cabbage, 
tobacco, hemp, and other special non
legume crops. Even this is but a begin
ning. Our farmers in Wisconsin have 
just awakened to the need for and the 
profit in using commercial plant food.

“One thing I am quite sure of,” adds 
Clint Chapman, “Wisconsin crops are 
still hungry for plant food.”

Fertilizing Vegetables by Applying Fertilizer to Preceding 
Cover Crop

( From page 23)

perhaps would give different results.
1945-46 results. Large pilot tests 

were established in the fall of 1945 to 
determine the practicality of cover crop 
fertilization. Mixed fertilizer (4-12-8) 
at the rate of 1,500 lbs. per acre was 
applied by G.L.F. equipment to por
tions of four fields of rye and one of 
rye grass on October 11. Other por
tions of the same field were treated 
with 750 lbs. of fertilizer at this date 
and another 750 lbs. in the late winter

(week of February 27). A third por
tion was treated with 1,500 lbs. of 
4-12-8 during the same week in Febru
ary. The remainder of the field was 
fertilized just prior to planting the peas 
and in case of corn on April 5. Peas 
were grown on four of the fields while 
the fifth, because of its very sandy 
nature, was planted to sweet corn.* 
Altogether about 100 acres and 75 tons

* Too sandy to use mechanical pea harvesters.



46 B etter  C rops W it h  P la n t  F ood

T a b l e  2 .— T h e  R e l a t i v e  Y i e l d s  o f  C o v e r  C r o p s  T o p - D b e s s e d i  w i t h  V a r io u s  
F e r t i l i z e r s  a n d  o f  t h e  P e a s  w h i c h  F o l l o w e d

Yield

Treatment Cover Crop * .

Rye Rye Grass
Peas *

Check (no fertilizer)............................................................ 100 100 100
105
108
103

N applied in fall to cover............................................ 165 122
N applied in winter to cover...................................... 139 109
N  applied before planting...........................................
2N  applied in fall, in winter............................. 204 134 104
2N  applied before planting........................................... 102
P applied in fall to cover............................................ 104 98 110
P applied before planting........................................... 108
K applied in fall to cover............................................ 106 100 108
K applied before planting........................................... 106
N P K  applied in fall to cover............................................ 173 118 113
N PK  applied before planting........................................... 114

1 N =  Ammonium nitrate )
P =  triple super, 47% P2O5 >■ at rate of 200 lbs. per acre.
K =  muriate of potash, 61% KaO )

2 Based on 18 samples for rye and 15 samples for rye grass.
8 Based on 11 tests, duplicate pots in each or a total of 22 pots for each treatment.

of fertilizer were used in this test. 
Relative yields are given in Table 3.

The results of Table 3 indicate that 
for producing peas, cover crop fertiliza
tion was at least as good as regular 
methods of fertilization and perhaps 
slightly better. It also produced a better 
cover crop. However, increases in 
yields of cover crops were relatively 
small evidently due to the early plow

ing dates. This also may be the reason 
for the very poor showing of the late 
winter fertilization.

For corn grown on Sassafras sand, 
early fertilization on cover crop was as 
good as late fertilization. Split appli
cations were slightly better although the 
difference is not significant. Unfor
tunately, a much larger amount of 
fertilizer was applied by conventional

T a b l e  3 .— R e l a t i v e  Y i e l d s  o f  C o v e r  C r o p  a n d  t h e  P e a s  a n d  S w e e t  C o r n  w h i c h  
F o l l o w e d  a s  I n f l u e n c e d  b y  F e r t i l i z a t i o n  o f  t h e  C o v e r  C r o p

Treatment

Check 1.....................................................
All applied Oct. 11, 1945...................
Yt in Oct.; H  *n week of Feb. 27. .  
All applied during week of Feb. 27.

Cover 
Crop 1

Peas 3 Ears of 
Sweet Corn 4

Vines Seeds No Wt.

100 100 100
128 113 106 100 100
128 113 112 100 108
104 108 112 100 100

1 1,500 #4-12-8 per acre applied just before plowing cover crop.
8 Based on dry wt. of 9 samples, each 1 sq. ft. in area.
8 Based on fresh wt. of 20 samples, each 1 sq. yard in area. . . .
4 Based on 5 fifty-ft. strips for eacb treatment. Wt. — fresh wt. of corn on the cob.
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F ig . 6 .  P la c in g  s o i l  a n d  c o v er  c ro p  in  p o ts  to  n o te  e ffec t o f  c o v er  cro p  f e r t i l i s a t io n  o n  su c c e e d in g  
cro p . R ye gra ss in  fo r e g r o u n d  tr ea te d  w ith  2 0 0  lb s . a m m o n iu m  n itr a te  p er  a cre , c h e c k  in  b a c k 

g r o u n d .

fertilizer spreaders to the remainder of 
the Held set aside as a check, so that no 
comparative data with regular fertili
zation is available. However, yields of 
the corn fertilized at different times 
would indicate no serious loss of nutri
ents. Because of the very sandy nature 
of this soil this is an extremely inter
esting fact.

Discussion

It would appear from the foregoing 
that fertilization of non-leguminous 
cover crops has deHnite possibilities. 
Much research, however, remains to 
be done on the following subjects:

Tim e of application. The yields of 
cover crop were greatest when fertilizer 
was applied in the fall. The fertilizer in 
all cases has been applied while the 
ground was still open and plants ac
tively growing. It is not known how 
late in the season such fertilizer may 
be applied and still have a large por
tion of the soluble nutrients retained. 
There is some indication that a split 
application of fertilizer would be more 
useful. Also not known is the best 
age of cover crop for applying fertilizer

and also whether such fertilizer can 
be applied before cover crop is up. 
W ork is now being started to check on 
all these points.

Tim e of plowing cover crop. The 
time of plowing under the cover crop 
has an important bearing on the re
sponse to late winter applications. It 
may also have some significance in the 
release of nutrients for the succeeding 
crop. In all our experiments the cover 
crop was plowed early—by April 20— 
and while the plant was in a succulent 
stage. It is not known whether the 
practice of cover crop fertilization 
would have given as good results if the 
cover crop was allowed to become 
woody before plowing. This has to be 
investigated thoroughly before it can 
be recommended as a general practice.

Phosphorus fixation. We have no 
serious problem of phosphorus fixation 
on the soils used in these investigations. 
Plowing under of fertilizer has as a rule 
given about as good yield as any other 
method of fertilization. Where phos
phorus fixation is a problem, the spread
ing of fertilizers on cover crop may 
cause some tie-up of phosphorus. How-
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F ig . 7 .  P ea s  gro w n  o n  so i l  a n d  c o v e r  cro p  
rem o v ed  fr o m  e x p e r im e n ta l p lo ts .  P o t  4  re 
c e iv e d  m ix e d  fe r t i liz e r  o n  th e  co v er  cro p  in  th e  
f ie ld ;  p o t  5  r ec e iv e d  fe r t i l iz e r  b e fo r e  p la n tin g  

p ea s.

ever, phosphorus absorbed by the plant 
should be highly mobile and available 
for succeeding crops. Phosphorus broad
cast on cover crop and plowed under 
should, therefore, suffer less fixation 
than phosphorus applied to bare land 
or to cover crops just prior to plowing.

Leaching of nutrients. W ork is now 
being done to determine the extent of 
nutrients lost when applied to cover 
crop in fall or late winter. Many more 
plant analyses will have to be completed 
before this is properly evaluated. From 
the standpoint of yields only, it seems 
that there is no greater loss of nutrients 
from this method than conventional 
application of fertilizer. It must be re
membered that fertilizer was always 
applied to a cover crop which was al
ready well established. This is im
portant because loss from leaching and 
erosion will be markedly influenced by 
the type of cover present. Also, in our 
large field experiments, ammoniated 
superphosphate was the source of ni
trogen. Previous experiments have 
shown this form of nitrogen to be quite

resistant to leaching. Chances of success 
with this method of fertilization are 
enhanced with the use of a resistant 
form of nitrogen in the mixed fertilizer 
and if fertilizer is applied to cover crops 
already established.

Long-time effects. The small changes 
in organic matter brought about by 
cover crop fertilization have not been 
enough to appreciably affect organic 
matter in soil or yields of following 
crops. It is suspected that continued 
use of such a practice would make an 
appreciable difference.

Practical application. Bulk fertilizer 
spreading is possible without cover crop 
fertilization. It definitely becomes a 
practicality when fertilizer can be spread 
over large areas during long periods. 
From the viewpoint of both fertilizer 
dealer and farmer, the fertilization of 
cover crops need only be as good as 
regular methods of fertilization. If 
is is as good, both stand to gain by 
bringing a lower cost fertilizer to the 
farmer and eliminating considerable 
drudgery from an important farm op
eration.

Conclusions
Based on three years of experimental 

work, findings of the G. L. F.-Seabrook 
Farms Raw Products Research Divi
sion have shown that fertilization of 
non-leguminous cover crops:

1. Will produce a larger amount 
of organic matter by the cover crop. 
The rye cover crop is greater stim
ulated than rye grass.

2. Can be used as a means of 
supplying fertilizer to peas and per
haps other vegetable crops.

The fertilization of the cash crop by 
applying fertilizer to the cover can be a 
major factor in making the bulk fer
tilizer spreading program practical. 
Bulk fertilizer spreading means savings 
in costs of fertilizer and eliminating the 
hard work of an important job on the 
farm. •’
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Potash Meets Its Responsibilities
(From page 14)

previous experiments yields have been 
limited because of insufficient nitrogen. 
In many of these experiments no in
creases were obtained from other treat
ments because nitrogen was the limit
ing factor. W ith close spacing, shallow 
cultivation, sufficient nitrogen, and ade
quate mineral fertilization, yields of 
corn are being doubled and trebled 
throughout .the South. Instead of small 
applications of straight nitrogen, South
ern agronomists are now recommending 
pre-planting applications of 400 to 600 
pounds per acre of such mixtures as
6-8-6, 6-8-8, 4-8-8, or 3-9-9 with heavy 
applications of nitrogen as a side-dress- 
ing.

As vegetable growers satisfy the lime 
requirements of their soils and find it 
impossible to get animal manure, it is 
necessary to use more potash. Com
menting on vegetable fertilization, 
Tiedjens states: “The ratio of nutrients

in any case must be determined locally. 
There is one thing that seems well 
established. As the lime requirement 
of the soil becomes satisfied, the potash 
level must be higher. The phosphate 
level need not be emphasized. In other 
words, where a 5-10-5 is being used at 
the present time, the grower may find 
that an 8-8-16 or a 10-10-20 in equiv
alent amounts will increase yields mate
rially.”

On many truck crops such as pota
toes and tomatoes, potash in addition 
to that in the regular fertilizer is recom
mended. The Delaware Extension 
Service in its annual report states: 
“ 1940 saw the continuance of costs of 
production records and fertilization 
tests on tomatoes in Kent County. 
Twenty-five tomato growers main
tained cost account records. Seventeen 
of these same tomato growers demon
strated that the use of 200 pounds of

C orn p la n ts  h a v in g  insu ffic ien t p o ta sh  p r o d u ce d  p o o r ly  f i lle d  ears o f  low  q u a lity .
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A b o v e : C orn  p la n ts  h a v in g  a n  a b u n d a n c e  o f  n itr o g e n , p h o sp h a te , a n d  p o ta sh  p r o d u ce  w e ll-f ille d
e a rs  o f  h ig h  q u a lity .

B e lo w :  A d d it io n a l p o ta sh  p r e v en ts  lo d g in g  o f  c o rn .
C orn  o n  r ig h t  fe r t i l i s e d  w ith  8  p o u n d s  K 2O  p e r  a c r e ;  o n  l e f t  f e r t i l is e d  w ith  4 8  p o u n d s  K 2O

p e r  a cre .

muriate of potash, in addition to the 
regular fertilizers, increased the quality 
of the crop and boosted tomato produc
tion two tons per acre over the aver
age of plots to which potash was not 
applied.”

The above reports which are sup
ported by others from every section of 
the country indicate that not only will 
the high rate of potash in mixed fer
tilizers be maintained, but that it will 
undoubtedly continue to increase. Real
izing this, much interest has been mani
fested recently by the industry, govern
ment officials, and others in regard to 
the potash reserves of the United States. 
The opinion has been expressed that 
the supply from which we are drawing 
is not sufficient for more than 100 years 
at current rates of consumption or for 
50 years at desired rates.

In this connection, a recent report 
by Samuel H . Dolbear, of Behre Dol- 
bear & Company, consulting mining 
engineers of New York and Los An
geles, entitled, “Potash Reserves of the 
United States,” is of interest. Dol
bear says: “Developed potash reserves 
in mines now under operation com
prise a small part of the total potash 
resources of the United States. They 
are, however, of substantial size and 
they constitute the present sources of 
potash supply for agriculture and in
dustry in the United States. That the 
tonnage of highly soluble salts in the 
New Mexico area will be substantially 
extended if exploratory work is under
taken, there can be little doubt. The 
potential additional potash ore in that 
area is possibly 400 million tons or four 
times that presently developed.” It is



January 1947 51

also pointed out that the beds of sylvite- 
carnallite ore in eastern Utah appear to 
be 10 to 20 times as thick as the sylvite 
beds in New Mexico; that polyhalite is 
widely distributed through New Mexico 
and Texas, and the established reserves 
in Carlsbad area alone are extensive 
enough to supply the demand in the 
United States for over 200 years. In

addition other soluble and insoluble 
forms of potash are reported. Dolbear 
thus concludes: “Potential and devel
oped potash reserves in the United 
States are of such magnitude that, with 
a reasonable rate of exploration and 
development, there is no foreseeable 
shortage of supplies for agriculture and 
industry for hundreds of years.”

More Food—Fewer Farmers
(From  page 5)

high-yielding, disease-resistant cereals. 
If you think that such better strains 
don’t take a whale of a lot of extra 
plant food to make a crop, then you are 
sadly behind the times. The scientists 
have figured that it takes about two 
pounds of mineral plant food to pro
duce each extra bushel of corn. In 
Iowa alone the 15-bushel increase in 
average corn yield per acre has meant 
using up 30 pounds or more extra 
plant food. T hat figures to 160,000 
tons of extra plant food for Iowa soil 
alone, as a result of the smart work 
done by Henry Wallace and his fellow 
corn breeders.

That doesn’t solve the man-depleting 
problem though. Machines will handle 
the fertilizer-restoring task easily. 
W hat to do with the displaced hired 
men and crop of boys is our next pesky 
problem. They can’t all be coal barons 
or labor bosses. We have to find some 
respectable work for them.

Next, or second, on the agenda is 
the fact that our farms are getting fewer 
and larger. Along about 1920 we 
boasted six and a half million separate 
farms. Now this has shrunk by more 
than half a million. In 1920 the aver
age farm occupied 150 acres. From 
the latest report I got from the census, 
it had reached fully 200 acres.

Back in the days of the Centennial 
Exposition of 1876 there were not 4,000 
farms that covered up to 1,000 acres 
each. Right now there are 110,000 
farms in that category. And there’s

another angle. In 1930 we had close 
to a billion acres in farms. The 1945 
census shows a total of 1,500,000,000 
acres. We now have four times as 
much farm land as we had 100 years 
ago. It has been growing at a fast clip, 
although the pity is that a good share 
of the present acreage is not worth 
much more than when the Kiowas and 
the ground-hogs and rattlesnakes owned 
it. I mean it isn’t if you put it to the 
acid test of a few unfavorable price or 
weather seasons.

Now let’s see what the working 
force amounts to in terms of production 
power. The only trouble in comparing 
1870 with later years is that in the good 
old days they counted in kids 10 years 
old, while nowadays with all the gad
gets we have to do with, we begin 
counting employed persons on farms at 
14 years of age.

About 75 years ago some 6,850,000 
persons worked the land. Their com
bined food output was worth about 
$360 apiece. In 1946 they tell me that
8,200,000 workers are engaged in farm
ing, 20 per cent more, but they make 
a crop valuation at recent prices which 
gives them an average productive worth 
of 700 per cent better than the old- 
timers. That means the farm laborer 
today makes a crop worth $2,500 at 
going rates of value. I am not saying 
a word here about how much more it 
costs him to keep going, because there
in also lies a vexing topic for menders 
to tinker with.



GRA N TED  that mere price differ
ences might distort any such con

trasting picture, it still remains true 
that the average farm of our -era out- 
yields the one of our grandsires by 
nearly three times. The same machine 
age that has done so much to make this 
possible has also operated to expand 
the markets of the farms and bring 
their products to consumers at greater 
distances.

While all this was taking place some
thing else was happening to the tradi
tional family farm unit. Compared to 
the years at the beginning of American 
independence, we now have 350 times 
as many of our people residing in cities, 
but only 16 times as many folks staying 
on farms. Only one person in seven 
works at agriculture.

Despite all our courageous efforts 
and our earnest experiments and reso
lutions to safeguard and make attrac
tive the life on the land, we witness a 
dwindling farm force as the years go 
by. To be sure when severe depressions 
come our way, as come they ever will, 
the tide turns a trifle for a season or 
two—and we find refugees crowding 
back on farms to make themselves as 
useful as possible even in the face of a 
poor market outlet and a vastly ac
celerated output.

Temporarily also when wars surge 
up on our shores and we man the de
fenses and spur production, we see a 
drift by the ambitious farm crew into 
crafts that pay bigger money and shorter 
hours. As far as present returns show, 
not all of those who left the land dur
ing the latest carnage have come back 
again. Land values are too high and 
equipment too costly, and there is not 
room enough even to take care of the 
youngsters who left five years ago—with 
all the multiple power we now possess 
to plow and reap.

America’s breadbasket of the Mid
west lost about two and a third mil
lion persons from farms in the 12 years 
between 1930 and 1942. Here we have 
the richest food larder in the world, per
haps, with what should continue to be

52

a profitable place to make a decent liv- ' 
ing and rear upstanding families.

W ithout doubt the machine, more 
than any other single,factor, is account
able. The same thing has happened 
in Virginia, as one of my friends on a 
farm journal has noted. He remarks 
that improved machinery has not 
seemed to reduce the average day’s i 
work in that State very much, because 
there are fewer hands left in the wake 
of the new power. The sons and 
daughters of these good agricultural re
gions are moving out as fast as their 
jobs become scarce, with the purchase 
of better equipment.

TH E birth rate drops gradually and 
the proportion of older farmers in

creases along with this drift away on 
the part of the vivid and virile juniors.
If you want to do some thinking, just 
figure for your own state the percentage 
of operators of farms who were 55 
years and over in 1945.

Does this mean a permanent falling 
off in the quality of our available man
agement and man power in years ahead 
for agriculture ? Is it possible that 
enough of the “prodigals” who left the 
farms will retain enough actual or sec
ondary interest in the enterprise to fil
ter back as the elderly operators relin
quish their titles and become too few 
and feeble even to ride a tractor? Are 
we going to see a slow but sure increase 
in our birth rate by these husky young 
men and women who pose for pictures 
as health champions at 4-H fairs? So 
far the answer is a negative one. Mod
ern couples on or off the farm simply do 
not reproduce themselves in the hearty 
old-fashioned way. You can’t bank on 
the rapid bulge in the post-war baby 
crop to be maintained. T hat’s one>thing 
at least we can’t speed up with our 
modern mechanization technique.

IN  fact, I don’t know what it takes. 
Some say security and content. 

Maybe parity prices or soil conservation 
or stabilization is the answer, but I 
doubt it. If you think production

B e tter  C rops W it h  P la n t  F ood
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control with hogs and corn has almost 
ruined farm integrity, how about birth 
control—which is just a different form 
of production control anyhow.

Of course, the fecundity rate is bet
ter in the open country still than it is 
in the Hogan’s alleys or on the Broad
ways, but it simply isn’t too good any
where—compared to the good old days. 
And if you can tell me how we are 
going to keep on mechanizing for 
more food on one hand and skimping 
our infant output with the other and 
still come out minus the surplus bogey,
I will be well paid for my time.

The real answer could be hunted for 
among the neglected zones of this and 
other lands where the baby crop gets 
less thought than the pig crop maybe. 
Malnutrition is a big foe of the birth- 
and-child-rearing industry. Some of the 
surplus can be thus diverted if we can 
find a way to make it pay us. Charity 
gets so monotonous that it seldom gets 
a royal welcome attached to any food- 
distributing scheme.

We must not quit o n .a  sour note. 
Fully 98 per cent of our six million 

I farms are run as family units yet. They 
are a way of life even in the face of 
overwhelming pressure to make them 
commercial. There are some remark
able counties in the country, notably in 
the East and Northeast, where produc
tion increases steadily, soils are safe
guarded well, and the farm population 
does not diminish.

They say that if the whole area of 
some rich Midwest state were farmed 
according to the system long in use in 
some of the most intensive rural coun
ties aforesaid there would be provided 
enough profitable employment for sev
eral hundred thousand more families.

There is a way also to encourage 
more canning, packing, and processing 
industries in the heart of the Corn 
Belt, and to get more general manufac
turing there, so that the huddling of so 
vast a portion of our folks in cities will 
not add to the terror of any struggle be
tween powerful business and labor 
groups.

I shun from naming any atom bomb 
business as reason for development of 
larger rural centers, but I know that 
we are entering an era of shorter work 
weeks and some city inhabitants will 
begin to look for places in the country 
to combine local factory or shop jobs 
with part-time farming.

A t any rate, I for one will not get 
so ruthless in my philosophy as to al
low that we must have cheap food, no 
matter if efficiency in its production 
means having many less folks living 
on farms. I think there are lots of peo
ple yet who keep up old aspirations and 
visions regarding the normal values and 
virtues of farming. They hate to be 
completely out of date or queer and 
behind-hand in their ways and works, 
but they cling somehow to old ideals 
that held up the farm as something be
sides just a place of barter and cash on 
the barrel head.

1 D O N ’T  know as I care to live and 
ride the roads as I used to if we are 

obliged to shift gears plumb smack dab 
into a maze of dollar signs and high 
pressure commercialism plastered on 
every rural gate post. I wouldn’t find 
my kind of folks living there I’m afraid. 
Let’s hold back on it as long as we can 
even at the risk of being old fogeys.

More Power!
The farmer was trying to get his 

balky horse started when the local doc
tor came along. “Can you get this 
derned animal to move?” asked the 
farmer. Doc nodded his head, opened 
his bag, took out some powder and 
placed it in the horse’s mouth. The 
horse rolled his eyes, switched his tail, 
and suddenly went into action, gallop
ing down the road. Watching the horse 
rapidly disappearing, the farmer asked 
anxiously, “How much did the powder 
cost, Doc?”

“About a quarter,” was the answer.
“Then you better give me ’bout a 

half dollar’s worth—quick—’cause I’ve 
got to ketch ’im!”
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The train was pulling out of the sta

tion when a young man threw his bag 
onto the observation platform, and 
swung himself up over the handrail. 
He stood panting as the train gathered 
speed. An elderly party said scorn
fully: “You young fellows don’t keep 
yourselves in condition. W hen I was 
your age I could carry a cup of coffee 
in one hand, run half a mile and catch 
the 8:15 and still be fresh as a daisy.”

“You don’t  understand pop,” said 
the young man, “I missed this train at 
the last station.”

“How dare you swear before my 
wife,” demanded the indignant hus
band.

“I am very sorry,” replied the intoxi
cated man, “I was unaware that your 
wife wanted to swear first.”

If louses are lice 
And mouses are mice 
Would you say that a guy 
W ith two spouses had spice?

Today I met a friend of my youth 
who used to be an ardent socialist, filled 
with visions of reforming the world. 
He says he never got over it until he 
married and found how difficult it is to 
change just one woman.

She: “There’s one thing I want to 
tell you before you go any further.” 

He: “W hat’s that?”
She: “Don’t go any further.”

Wife: “W hat tense is ‘I am beauti
ful’?”

Husband: “Past.”

“Yo sho does look worried.”
“Boy, I’se booked up solid on wor

rying. I’se got so many worries on mah 
mind that if sumpin happens to me to
day, Ah won’t get time to worry about 
it foh two weeks.”

The doctor had examined the lanky 
recruit and was filling in the medical 
form. “T hat’s everything except the 
sputum test,” he said. “Just expec
torate in one of those vials on that shelf 
at the far end of the room.”

“W hat d ’you mean, doc?”
“Spit in one of those bottles on the 

shelf at the far end of the room.” 
“What! All the way from here?”

Sue was congratulating Mary on her 
driving ability: “Why, you’re handling 
the car like a veteran.”

“How do you know,” countered 
Mary. “You’ve never seen me handle 
a veteran.”

Ad in English paper: Owner of trac
tor wishes to correspond with widow 
who owns a modern thresher; object 
matrimony; send photograph of ma
chine.

DRIVER’S License Examiner: “Do 
you know what it means if a driver puts 
out a hand?”

Applicant: “Well, if it’s a woman, it 
means she is going to turn right or left, 
shake the ashes off her cigaret, or re
verse or stop, or she’s pointing to a hat 
store, or admiring her ring, or—” 

Examiner: “Yeah, and if it’s a m an?” 
Applicant: “Why he’s usually wav

ing at a woman.”
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BORON IN AGRICULTURE
A uthorities have recognized that the depletion of 

Boron in soil has been reflected in lim ited production  
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained w ith the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality  
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County A gents are steadily  
increasing the recognition of the need for Boron in 
agriculture. W e are prepared to render every prac
tical assistance.

Borax is economical and very little  is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX
{jo* G&ucultu'ie

20 Mole Team. Reg. U. S. Pat. Off.



AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
T o m a to e s  (G e n e r a l)  S w eet P o ta to e s  (G e n e r a l)
A ap aragn s (G e n e r a l)  B e tter  C orn (M id w e s t)  a n d  (N o r th e a s t )
V in e  C rop s (G e n e r a l)

Reprints
T -8  A B a la n c ed  F e r t il is e r  fo r  B r ig h t T o b a e e o  
N -9  P r o b le m s  o f  F e e d in g  C ig a r lr a f T o b a c c o  
F - 3 - 4 0  W h en  F e r t il is in g , C o n sid er  P la n t- fo o d  

C o n ten t o f  C rop s  
S - 5 -4 0  W hat I s  th o  M a tter  w ith  Y o u r  S o il?  
E -2 -4 2  F e r t il is in g  f o r  M ore  a n d  B etter  

V e g eta b le s
1 1 -1 2 -4 2  W a rtim e  C o n tr ib u tio n  o f  th e  A m eri

c a n  P o ta sh  In d u str y  
H -2 -4 3  P la n t  F o o d  f o r  P e a c h  P ro fits  
J -2 -4 3  M a in ta in in g  F e r t il i ty  W h en  G row in g  

P e a n n ts
Y-5 -4 3  V a lu e  & L im ita t io n s  o f  M eth o d s o f  

D ia g n o s in g  P la n t  N u tr ie n t  N eed s  
F P -8 -4 3  P o ta sh  fo r  C itru s C ro p s in  C a lifo r n ia  
A -1 - 4 4  W h a t’s  in  T h a t F e r t il is e r  B a g ?
11-2-44  E ffic ien t F e r t il is e r s  f o r  P o ta to  F arm s  
A A -8 -4 4  F lo r id a  K n o w s H aw  to  F e r t il is e  

C itru s
C C -8 -4 4  S o i l  F e r t il i ty ’s  E ffec t o n  A sp a ra g u s  
Q Q -1 2 -4 4  L e a f  A n a ly s le — A  G u id e  to  B e tter  

C rop s
C - l - 4 5  F e r t il is e r s  f o r  C o tto n  a n d  C orn  F o l

lo w in g  L esp ed esa  
G -2 -4 5  S o m e  W hys a n d  W h e r e fo r es  f o r  A ir- 

C o n d it io n in g  S o ils  
P - 3 - 4 5  B a la n c ed  F e r t il i ty  in  th e  O rch ard  
R -3 -4 5  H ig h er  C orn  Y ie ld s  fo r  N o r th  C aro

l in a
Z -S -4 S  A lfa lfa — th e  A r isto cr a t  
D D -5 -4 5  A  C ase o f  C o m b in ed  P o ta ss iu m  a n d  

B o r o n  D e f ic ie n c ie s  in  G rap es  
E E -6 - 4 5  B a la n c ed  S o d s  in  O rch a rd s  
F F -6 -4 5  O rc h a r d in g  fr o m  th e  G ro u n d  U p  
G G -6 -4 5  K n o w  Y o n r  S o il
L L -8 -4 5  F e r til ia in g  f o r  B e tter  S o y b ea n s in  

N o r th  C a ro lin a  
M M -8 -4 5  R ed  C lo v er  S u g g es ts  S h o r ta g e  o f  

P o ta sh
0 0 - 8 - 4 5  P o ta sh  F e r t il is e r s  A re  N eed ed  o n  

M any M id w estern  F arm s  
P P - 1 0 - 4 5  M ere  V e g e ta b le s  f o r  L ess M oney  
Q Q -1 0 -4 5  A L it t le  B o r o n  B o o sts  S w ee t P o ta to  

Y ie ld s
S S -1 0 -4 5  H ow  to  S ta r t W h ite  D u tc h  C lover  

P a stu r e s  in  F lo r id a  
T T -1 0 - 4 5  K u d su  R esp o n d s to  P o ta sh  
Y Y -1 1 -4 5  P o ta sh — In  W ar a n d  P ea c e  
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o i l  F er tility  
B B B -1 2 -4 5  S u c c e ss  w ith  B lu e b e rr ie s  
C C C -1 2 -4 5  P o o r  S o ils— P o o r  P e o p le  
A - l - 4 6  C rop P r o d u c t io n  H o r iso n s  
B - l - 4 6  P o ta sh  In c r e a se s  T o m a to  Y ie ld  and  

Q u a lity
D - l - 4 6  A N ew  L eg u m e  f o r  th e  S o u th — W ild  

W in ter  P ea s  
E - l - 4 6  T h e  S o u r c e s  o f  P o ta sh  fo r  F lu e-c u r ed  

T o b a e e o
H -2 -4 6  P lo w -so le  P la c e d  P la n t  F o o d  fo r  B et

te r  C rop P r o d u e t ir n

J -2 -4 6  C o rrec tin g  P o ta sh  D e fic ien cy  In G row 
in g  C orn

N -3 -4 6  S w eet P o ta to e s  A re  P ro v in g  N ew  G o ld  
f o r  th e  S o u th  

0 - 3 - 4 6  F e r t il is e r  P la c e m e n t f o r  C orn in  K en 
tu ck y

P -3 -4 6  T h e  S te r y  e f  P o ta sh  
Q -4 -4 6  P o ta sh  T rea tm en t M akes B e tter  S w eet  

C lo v er
R -4 -4 6  A lfa lfa  In M iss iss ip p i D ecrea sed  a s  

S o il  F e r til ity  D e c lin e d  
S -4 -4 6  P lo w -n n d er  F e r t il is e r  U p s C orn  Y ie ld s  
T -4 -4 6  P o ta sh  L o sses o n  th e  D a iry  F arm  
W -4 -4 6  M uck S o ils  P ro d u c e  Q u a lity  S w eet 

C orn  f o r  C an n in g  
X -4 -4 6  P o ta sh  P a y s  G ood  D iv id e n d s  in  L o u i

sia n a
Y -5 -4 6  L earn  H u n g er  S ig n s  o f  C rops  
Z -5 -4 6  I Saw  I t  H a p p en  in  th e  S o il- te s t in g  

L a b o ra to ry
A A -5 -4 6  E fficien t F e r til ise r s  N eed ed  fo r  P ro fit  

in  C o tto n  
B B -5 -4 6  T h e  S o il  I s  O u r  H er ita g e  
C C -5 -4 6  C orn P r o d u c t io n  in  M ississip p i  
E E -6 -4 6  D y n a m ic  S a ssa fr a s  S e l ls  
F F - 6 - 4 6  T h e  N ew est P o ta to  P est— G o ld en  

N em a to d e
G G -6 -4 6  A  M a ch in e  f o r  D eep  F e r t il ise r  

P la c e m e n t
H H -6 -4 6  M ista k es V ersn s E ssen tia ls  e f  

P o n d  M a n agem en t f o r  F ish  
11-6 - 4 6  P a stu r e s  in  M ississip p i P ro d u c e  

P ro fits
J J -6 -4 6  P o ta sh — T h e  S u g a r  M aker  
K K -8 -4 6  S o u th  M iss iss ip p i S o ils  P ro d u c e  F in e  

P a stu r e s  a n d  L iv es to ck  W h en  M in
e ra ls  A re  A p p lied  

L L -8 -4 6  T ren d s in  th e  U se  o f  M ajor P la n t  
F o o d s

M M -8-46  F o r  F a rm s a n d  C a m e P reserv es—  
B ie o lo r  L esp ed esa  

N N -1 0 -4 6  S o il  T estin g — A P r a c t ic a l A id  to  
th e  G row er & In d u stry  

0 0 - 1 0 - 4 6  S o i l  A e ra tio n  A ffects F e r til ise r  
N eed s

P P -1 0 -4 6  T h e  B u rto n s F arm  to  F eed  
P e o p le

Q Q -1 0 -4 6  T ip -b u r n -lik e  C o n d itio n  In 
G reen ito u se  L e ttu ce  C orrected  b y  
B o ra x

R R -1 0 -4 6  T r o p ic a l K u d su
S S -1 0 -4 6  T h e  U se o f  C aley  P ea s  in  A la 

b a m a ’s B la ck  B e lt  
I T - 1 1 - 4 6  M ech a n ica l P r o d u c tio n  o f  C o tto n  in  

th e  Y a so o  M ississip p i D e lta  
U U -1 1 -4 6  F e r t il is e r  In e q u a lit ie s  . . .  Can  

T h ey  B e C orrected  ?
V V -1 1 -4 6  U s in g  P o ta sh  in  S o il  C o n serv a tio n  
W W -1 1 -4 6  S o il  R eq u irem en ts  fo r  R ed  C lover

THE AMERICAN POTASH INSTITUTE 
*1155 16TH STREET, N. W. WASHINGTON 6, D. C.



She wears her £ &  emblem proudly
The 4-H c l u b  emblem on her sleeve 
sym bolizes the club pledge: “I 
pledge my h e a d  to clearer thinking; 
my h e a r t  to greater loyalty; my 
h a n d s  to larger service; and my 
h e a l t h  to better living for my club, 
my community and my country.”

Joined together in joyful comrade
ship under this emblem are 1,700,000 
American boys and girls. They have 
dedicated their efforts to the task of 
living helpfully, happily and success
fully in a changing world.

There are as many individual 4-H 
projects as there are jobs in the 
home, on the farm and in the com
munity. Under the direction of the

local club leader or county extension 
agent, club members choose their 
own projects, set their own goals 
and strive to exceed them.

4-H club work is wholesome, 
healthy fun and fellowship . . .  an 
opportunity to earn money . . .  a 
chance to compete for attractive 
awards and prizes. But it is more 
than this. It is excellent training for 
useful citizenship. It is the building 
of a better America.

Virginia-Carolina Chemical Corp
oration salutes and congratulates 
each and every member of the great 
4-H organization whose motto is 
“ t o  m a k e  t h e  b e s t  b e t t e r ! ”

V IR G IN IA -C A R O L IN A  CHEM ICAL C O R P O R A TIO N
Richmond, Va. • Norfolk, Va. • Creensboro, IJ. C . • Wilmington, N. C. 
Columbia, S . C . • Atlanta, Ga. • Savannah, Ca. ® Montgomery, Ala. 
Birmingham, Ala. • Jackson, M iss. • Memphis, Tenn. • Shreveport, La. 
Orlando. Fla. • E. St. Louis, III. • Baltimore, Md. • Carteret, N. J. • Cincinnati, 0 .

LEADER IN 

THE FIELD 

SINCE 1895

; r--vv*>

a  A  reproduction o f  th is
3 j message 9 x  13 inches
t  I printed in beautiful colors
jif will be mailed to 4-H  mem-
f  bers free on request.



THE PLANT 
SPEAKS

Anew four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

TH E PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
TH E PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

W e shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O T H E R  16MM. COLOR FILM S AVA ILABLE 
FO R  T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri- Potash from Soil to
culture (South) P lant (W est)

In  the Clover (N orth- Potash Deficiency in
east) Grapes and Prunes

B ringing C itrus Quality (W est)
to M arket (W est) New Soils from Old

Machine Placem ent of (M idwest)
F ertilizer (W est) Potash Production in

Ladino Clover Pastures America (All)
(W est) Save T hat Soil (All)

IMPORTANT  
Requests should be made well in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.
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T H R E E  E L E P H A N T  B O R A X

W IT H  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

T H R E E  ELEPH A N T BORAX will supply the needed boron. I t can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R . I., 
Philadelphia, Pa., Charlotte, N . C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

D etroit, Mich.
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass.
The O. Hommel Co., Pittsburgh, Pa.
Innis Speiden & Co., N ew  York City and 

Gloversville, N . Y.

K raft Chemical Co., Inc., Chicago, 111.

M arble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., A tlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
C ity, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph T urner & Co., Ridgefield, N . J. and 
Chicago, 111.

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, N or
folk, Va., and W ilmington, N . C.

Sears, Roebuck & Co. Stores 

IN  CANADA:
St. Lawrence Chemical Co., L td., Montreal, Que., Toronto, O nt.

Information and Agricultural Boron References sent free on request. 
W rite Direct to:

A m er ic an  P o ta s h  
&  Ch em ic a l  Co r po r a tio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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Home Town of Heroes

a - r
i t

HOME town boy makes good” is a common prideful boast of many 
Main Street newspapers in America, yet if you care to consider 

the case of Alexandria, Virginia, some interesting points develop. For 
Alexandria has the oldest daily newspaper in the country, the venerable 
Gazette dating to pre-revolutionary times, and its scribes can point with 
inky insouciance to several famous national heroes of the present, as 
well as to the wealth of history, romance, and rumor which testify to 
the success of two outstanding “home town boys”—George Washington 
and Robert Edward Lee. Likewise General “Tooey” Spaatz of Air 
Force fame resides there, albeit he is merely a Yankee importation.

This being the traditional Washing- Meadows, and attended Alexandria
ton month, one need spend but a bit Academy which is still standing. In
of space to General Lee in his relations the next house lived a Quaker teacher,
to this ancient town. Situated on Oro- Benjamin Hallowell, to whose kind
noco Street opposite the present much- tutelage Mrs. Lee consigned her son
publicized home of doughty “Jawn” in preparation for his entrance to West
L. Lewis is No. 607. Here in 1818 Point.
Mrs. General Henry (Light Horse) Their neighbors across Oronoco 
Harry Lee, then a widow, brought her Street were the Philip Fendalls. The
son Robert to live. He roamed the first Mrs. Fendall was the mother-in-
adjacent wild acreage north of town, law of the aforesaid Light I Iorse Harry
then known as the Prince George Lee, while the second Mrs. Fendall

3
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was Mary Lee, sister to the same cavalry 
general of the Revolution. Later on 
this mansion was bought by one of 
the numerous Lee family and occupied 
by them for years. It was here that 
the citizens of the town met to plan 
their part in W ashington’s funeral.

Today it has become the domicile of 
the coal mine boss himself. Possibly 
few of its residents have exerted as 
much personal power. Its interior is 
shrouded in mystery and kept tightly 
shuttered from the public gaze, but 
Mr. Lewis sometimes likes to enter
tain and show visitors his period furni
ture and antiques.

ALONG this quiet side street passed 
the cavalcade in honor of Marquis 

Lafayette, who paid a respectful visit 
to General H arry Lee during his 
memorable visit to the town in 1825. 
Two blocks south is the Lloyd mansion 
built in 1793 wherein General Lee got 
first news of his appointment as leader 
of the Confederate forces in Virginia, 
while visiting there after Sunday serv
ices at Christ church, then the parish 
meeting house for Arlington where he 
resided.

There is still a second dwelling in 
Alexandria that was for awhile the 
home of the most famous Lees. It is 
on Cameron Street a block south of 
the one just noted. Here Light Horse 
H arry’s family lived just before his 
death. H e was Governor of Virginia 
in 1794 and was the one who created 
the tribute to W ashington: First in war, 
first in peace, and first in the hearts of 
his countrymen.

One other venerated spot is associ
ated with Robert E. Lee. It is Lead- 
beater’s drug store, retaining all its old 
original trappings and medicine jars. 
It was a favorite gossiping spot for the 
town worthies. Here in October, 1859, 
a message came to General Lee from 
General “Jeb” Stuart, then a Colonel, 
requiring his aid in the quick settle
ment of a disturbing fracas near H ar
per’s Ferry caused by a hot-headed old 
fanatic from up in the Maryland hills.

Of course the links are close between 
the two favorite sons of Alexandria be
cause General Lee married Mary Cus- 
tis, daughter of W ashington’s adopted 
son, George Washington Parke Custis 
—and we now swing back into the trail 
which befits this month especially.

In July, 1749, George Washington at 
the age of 17 received his surveyor’s 
commission, and one of his first jobs 
was to lay out the streets in Alexandria. 
He had previously served apprenticeship 
in civil engineering of the day with 
George William Fairfax, with whom he 
had made excursions out over the 
rugged wilds along the K ing’s High
way westward—the same trail that 
Governor Dinwiddie took and on which 
Braddock marched to meet defeat, and 
which still later became the pathway 
for the weary “foot cavalry” of Stone
wall Jackson.

Originally Alexandria was known as 
Bellhaven, where a company of Scotch 
merchants from Glasgow built a big 
tobacco shipping warehouse. In 1748 
the town was incorporated by Thomas 
Lord Fairfax, John Carlyle, William 
Ramsay, and Lawrence Washington, 
half-brother of the General. It was 
a gallant age of pomp and splendor 
for the rich planters and merchants of 
the province.

Mary Washington, then a widow, 
was living at her farm home on the 
Rappahannock near Fredericksburg, 
while the oldest brother, son of Augus
tine Washington and his first wife, 
resided at the ancestral homestead of 
Mt. Vernon. Naturally, George stuck 
with his own mother who was Augus
tine’s second wife. He thus had two 
half-brothers, Lawrence and Augustine, 
Jr., and his full brothers and one sister 
were named John Augustine, Charles, 
Samuel, and Elizabeth.

W H ILE the gentry of means in 
northern Virginia were prosper

ous, George and his folks were poor. 
Mary Washington was too proud to 
ask for financial help and George was 
keen to ply his rod and chain along
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the Shenandoah Valley and forego the 
blandishments of society. Poor crops 
and too many dependent slaves impov
erished the dwindling fortunes of 
George and his mother’s branch of the 
family, so that the fees he earned from 
Alexandria assignments and other road- 
building jobs came as a welcome fund 
during the years before the General 
reached his majority.

A t the age of 21 history notes that 
George W ashington accepted a com
mission from Governor Dinwiddie to 
inquire into th e  numbers and objec

tives of a French force on the Ohio, 
and he equipped himself with the jour
ney’s necessities at Alexandria. After 
two months’ absence he returned to 
Williamsburg to file his official report, 
which aroused the people of Virginia 
to their menacing dangers.

By this time George had indeed be
come a freeholder in the parish of Alex
andria, as his deceased brother Law
rence had willed Mt. Vernon to him. 
Meanwhile General Edward Braddock 
had set sail for Virginia and finally 
landed at the port of Alexandria with 
two regiments who sailed past the 
wooded promontory of Washington’s 
Potomac farm enroute to their rendez
vous with the colonists. Robert Orme, 
the English aide-de-camp, asked Wash
ington to join the proposed campaign 
against the French and Indians.

Moving to Alexandria to be near the 
scene of preparations, the young patriot 
took quarters at Gadsby’s Tavern and 
helped drill raw recruits to serve with 
the Redcoats on their trek into the 
wilds. It seems interesting as one visits 
this old hostelry on the corner to real
ize how so much of the General’s big
gest exploits and social diversions took 
place within its crumbling walls. The 
fatal outcome of that stubbornly and 
foolishly planned expedition by Brad
dock, impervious to pioneer warnings, 
is too well-known to be repeated except 
to point out that Washington, although 
ill with fever and bearing bullet holes 
in his coat, managed to guide the 
routed soldiers back to their starting 
place—Carlyle House on the Potomac, 
now a shrine of faded grandeur. Later 
he returned to finish off the French on 
almost the same battleground in 1758. 
The next year he married Martha 
Dandridge Custis, widow of Colonel 
Dan Parke Custis, and began the only 
interval of rural life and agricultural 
security he experienced until that brief 
period after his retirement from high 
posts of public duty.

While Washington was not a pro
foundly religious man, he served as 
vestryman for at least two churches, 
the Truro parish and church at Pohick, 
seven miles west of Mt. Vernon, and 
for a short time the Fairfax parish. 
Vestries were chosen by the freeholders 
and they performed the duties of civil 
officers and assisted the courts in cer
tain secular affairs.

The General was on the building 
committee and helped draw the plans 
and personally bossed the building of 
the Pohick church and accepted the 
estimates and arranged the contract 
for building of the Falls church, lo
cated at Falls Church eight miles from 
Alexandria. He also served on the 
building committee for the famous 
Christ church in Alexandria, all three 
structures having much the same ex
terior style of Georgian architecture.

{Turn to page 49)



F ig . 1 . Corn taken fro.m p lo ts  w hich  had  stands o f  4 ,0 0 0 , 9 ,0 0 0 , and 1 2 ,0 0 0  p lan ts per acre in  
an exp erim ent on  B laden  very fine sandy loam , J. V . T aylor farm , P itt C ounty. T he y ields were 
5 3 , 8 2 , and 9 3  b u sh els per acre, resp ectively . A ll p lo ts  received  2 0 -8 0 -8 0  at p lanting and 1 8 0  lbs.

o f  n itrogen  side-dressing.

Research Points the Way 
For.Higher Corn Yields 

In North Carolina1
S f  tB . - 4 .  *

Agricultural Experiment Station, Raleigh, N orth  Carolina

RECEN T research findings in corn 
fertilization, breeding, and culture 

indicate great potentialities for increas
ing North Carolina’s corn yield. A 
hybrid corn-breeding program, initiated 
about 10 years ago and greatly expanded 
some eight years ago by Dr. Paul H . 
Harvey, has already produced several 
adapted hybrids. In 1944 an intensive

1 North Carolina Agricultural Experiment Station 
and the Division of Soils, Fertilizers and Irrigation; 
Bureau of Plant Industry, Soils, and Agricultural 
Engineering, U. S. D. A. cooperating.

2 Associate Soil Scientist, Division of Soils, Fer
tilizers, and Irrigation, U. S. D. A.

research program in corn fertilization 
and culture was started. Fortunately, 
there were several well-adapted hybrids 
available for use in these experiments. 
Thus we were able to combine our ef
forts in fertility research with those of 
the corn breeder and make the most 
of the yield capability of these new 
hybrids.

Neglected
Little progress has been made in in

creasing corn yields during the past 30 
years'in North Carolina. Table 1 shows
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that the corn yield during 1936-40 aver
aged only 3.2 per cent higher than in 
the 1916-20 period and in 1941-44 the 
yield was 18.0 per cent above the 
1916-20 period. Cotton and tobacco 
yields were increased 45.0 and 56.0 per 
cent, respectively, during the period
1916-20 to 1941-44. These relatively 
large increases in yields of cotton and 
tobacco are due to many factors, such 
as better varieties, more adequate fer
tilization, and improved cultural prac
tices. However, neither of these crops 
is being fertilized for maximum growth 
primarily because of the increased boll- 
weevil hazard in cotton and the pos
sibility of producing inferior quality in 
tobacco. Since there is no present indi
cation of any such serious complications 
from fertilizing for maximum growth 
in corn, there appear to be great poten
tialities for increasing corn yields in 
North Carolina.

Experiments in 1944
In 1944, 11 experiments were con

ducted to explore the possibilities of 
increasing corn yields by fertilization 
when adequate stands of adapted hy
brids were used and properly cultivated. 
North Carolina adapted hybrids were 
used with a plant-spacing of about 16 
inches in a 3.5 foot row. This spacing 
provides about 9,000 plants per acre 
which is 50 to 100 per cent higher than

normal for the State. All row fertili
zers were placed in bands about 3 
inches on either side of the seed. Weeds 
were controlled by shallow cultivation 
until the corn was 2.5 feet high and 
then cultivation was stopped. The ex
periments were conducted under 
weather conditions ranging from excel
lent to very dry.

In going from an application of no
nitrogen up to 120 pounds of nitrogen 
per acre, the largest yield response was 
from 19 to 107 bushels, or an 88-bushel- 
per-acre increase, and the lowest re
sponse was from 18 to 51 bushels, or 
a 33-bushel-per-acre increase. The for
mer was obtained under excellent mois
ture conditions and the latter under 
very droughty conditions. The average 
yields of all 11 experiments were 21, 
32, 48, 59, 63, and 72 bushels per acre 
from plots receiving adequate phos
phorus and potash and 0, 20, 40, 60, 80, 
and 120 pounds of nitrogen per acre, 
respectively.

Experiments in 1945
In 1945, fourteen experiments were 

conducted to get more information on 
some of the trends in the 1944 data and 
also to study some additional factors. 
The response to fertilizers in 1945 was 
quite comparable to that of 1944 wher
ever similar conditions were encoun
tered. In order to obtain maximum

T a b l e  1 .— T h e  Y ie l d s  a n d  P e r c e n t a g e  I n c r e a s e  i n  Y ie l d s  o f  C o r n , C o t t o n , a n d  
T o b a c c o  f r o m  1 9 1 6 - 1 9 4 5  G i v e n  i n  F iv e -Y e a r  P e r io d s  f o r  N o r t h  C a r o l i n a

Corn Cotton Tobacco

Period
Bus./A

Per cent 
change from 

1916-20
Lbs./A

Per cent 
change from 

1916-20
Lbs./A

Per cent 
change from 

1916-20

1916-20........ 18.9 262 663
1921-25......... 17.9 -  5 .3 284 +  8 .4 643 -  2 .3
1926-30......... 18.2 -  3 .7 260 -  0 .8 713 +  7 .5
1931-35......... 17.7 -  6 .3 292 +  11.4 782 +  18.0
1936-40......... 19.5 +  3 .2 315 + 2 0 .2 900 + 3 5 .7
1941-45 22.3 +  18.0 380 + 4 5 .0 1032 + 5 6 .0

Yield figures in this table were furnished by H. B. Janies of the Agricultural Economics 
Department.
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fertilizer response, it has been necessary 
to provide adequate stands, use adapted 
hybrids, and employ improved cultural 
practices. An experiment on a Norfolk 
sandy loam in Hoke County illustrates 
these points quite well. This experi
ment involved four levels of nitrogen, 
four plant spacings, and four “varieties” 
grown in all combinations.

Adapted Hybrids Y ield Better
The data in table 2a indicate that a 

well-adapted hybrid is able to make 
much more effective use of applied nu
trients than is the native open-polli
nated corn. The performance of the 
three hybrids used varied somewhat, 
but they were all far superior to the 
native corn. The average yields of all 
conditions, low to high nitrogen and 
wide to close spacing, were as follows: 

N . C. hybrid 1028—55 bushels per 
acre (yellow);

N . C. hybrid 1111—57 bushels per 
acre (w hite);

N . C. hybrid 5002—60 bushels per 
acre (yellow);

Native one-eared corn—38 bushels 
per acre (w hite)
One can readily see the need of using 

adapted hybrids in a program for in
creasing corn yields.

Adequate Stand Necessary for 
High Yields

The extent to which the nitrogen 
supply determines the desirable thick
ness of stand is brought out in table 2b. 
At the lower levels of nitrogen, yields 
tended to be decreased at the closest 
spacing, while at the higher levels of 
nitrogen the yields were increased at 
the thicker planting. All three of the 
hybrids used were of the prolific type. 
The yield increase from dose-spacing 
over that of wide-spacing at the higher 
nitrogen levels would have been ex
pected to be even greater if single-eared 
hybrids had been used.

In another experiment in Pitt County 
(fig. 1) three spacings (4,000, 9,000, 
and 12,000 plants per acre) were tried 
at a high level of fertilization. The 
per-acre yields were 53, 82, and 93

bushels, respectively. Under these con
ditions of high fertilization, yields were 
increased about 75 per cent by increas
ing the plant stand. *

It was interesting to note the differ
ential weed growth in these plots during 
the growing season. The corn was 
free of weeds at “laying by” time 
(about 2.5 ft. high). However, by 
roasting-ear time the plot with 4,000 
plants per acre had a solid cover of 
weeds (mainly cockleburs) about hip 
high, while in the plots with thick 
spacing, there were only a few small 
scattered weeds. The thickly planted 
corn was able to compete favorably 
with weeds until the corn was “made,” 
even under these conditions of high 
rainfall and fertility. Four thousand 
plants per acre has been the conven
tional stand in some sections of the 
State.

Ample Nitrogen Required for High 
Yields

When adequate stands of adapted 
hybrids are used, large and profitable 
yield increases can be expected from 
adequate fertilization under most soil
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F ig. 2 . T he effect o f  n itrogen  on corn yields  
and prote in  con ten t o f  corn grain  in  an experi
m ent condu cted  on  N orfo lk  fine sandy loam* 
H . G. Shelton  farm , E dgecom be C ounty. All 
p lo ts  received  phosphoric  acid  and potash . N« C. 
hybrid 1 1 1 4  was spaced 16" apart in  a 3 .5 -foo t  

row , provid ing  9 ,3 0 0  p lants per acre.
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Table 2.—The Influence of Varying Fertilization, Varieties, and Plant 
Stand on the Yield of Corn in Bushels Per Acre on Norfolk Loamy Sand, 
C. F . Tapp Farm, Hoke County.

a. The effect of fertilization on different varieties

N. C. hybrid Local white
5002 variety

2 0 -80-80 ......................................... .......................................................... 38 15
7 0 -80-80 ..................................................................................................... 65 39

120-80-80..................................................................................................... 76 55
170-80-80..................................................................................................... 78 45
Least significant difference...................................................................... 9 .4 9 .4

b. The effect of spacing at variable nitrogen levels (ave. of three hybrids)

No. of plants per acre* 20-80-80 70-80-80 120-80-80 170-80-80

4,000..................................................... 39 52 59 57
7,000..................................................... 39 58 67 65

10,000..................................................... 41 65 69 72
13,000..................................................... 36 59 73 73
Least significant difference............... 8 .3 8 .3 8 .3 8 .3

* The 4,000, 7,000, 10,000, and 13,000 plants per acre were provided by plant spacings of 37.4", 21.4", 
15.0", and 11.5", respectively, in a 3.5 ft. row.

conditions in North Carolina. In the 
experiment in Hoke County (table 2), 
yields were more than doubled when 
higher amounts of nitrogen were added. 
In an experiment in Edgecombe County 
where a no-nitrogen treatment was used 
as a base, the yield response due to 
nitrogen was even greater (see figure 
2). It is particularly significant to note 
that within the range of response, 0 to 
120 pounds per acre of nitrogen, the 
yields were increased about one bushel 
per acre for each two pounds per acre 
of nitrogen applied. Under optimum 
growth conditions, somewhat greater 
efficiencies have been obtained. How
ever, we have obtained this efficiency 
in so many of our experiments that the 
“2 to 1 rule” has become a measuring 
stick in evaluating response to nitrogen.

The high July rainfall (60 per cent 
above normal) and high humidity 
made conditions very favorable for the 
development of Helminthosporium  
maydis (commonly called “leaf spot” ). 
The leaves were seriously blighted by

late roasting-ear stage and this condi
tion appears to have limited the grain 
yield.

Corn responded significantly to nitro
gen in 23 of the 25 experiments con
ducted during 1944 and 1945. The 
two experiments in which the yield re
sponse to nitrogen was not significant 
were located on clay loam Piedmont 
soils which encountered June and Aug
ust droughts severe enough to limit 
yields to about 40 bushels per acre. In 
these two experiments, the soil nitrogen 
available to the corn following lespe- 
deza was sufficient to produce the 40- 
bushel yield.

The average yields of all 25 experi
ments were 24, 46, 56, 63, and 70 
bushels per acre from plots receiving 
adequate phosphorus and potash and 0, 
40, 60, 80, and 120 pounds of nitrogen 
per acre, respectively (figure 6).

Experim ents on Low Potash Soils
There are many dark-colored soils in 

the Coastal Plain where corn and soy
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beans have been grown continuously 
for many years with little or no fertili
zation, and the available potash supply 
has become depleted. To study this 
situation, an experiment was set up on 
a Coxville fine sandy loam which had 
been cropped to corn and soybeans in 
alternate rows for many years. For the 
past few years, the soybean yields have 
been about 4 bushels per acre and the 
corn yields ranged from 10 to 20 bushels 
per acre. In  the experiment where a 
sufficient stand of an adapted hybrid 
was adequately fertilized, the yield was 
93 bushels per acre (figure 3). How
ever, when potash was omitted from 
the fertilizer the corn leaves showed 
marginal burning, the plants lodged 
badly, and the yield was only 62 bushels 
per acre. This soil contained only 0.11 
m.e. of potassium (103 lbs. per acre of 
K 20 ) .*  The yields were increased 31 
bushels when 40 pounds per acre of 
K zO (65 lbs. of muriate of potash) were 
applied, but no response was obtained 
from higher applications of potash. 
Rainfall and leaf disease conditions 
were similar to those in the Edgecombe

* Soil analyses were made under the supervision 
of J. R. Piland, Assoc. Soil Chemist.

County experiment and appeared to 
have limited yields at the higher levels 
of fertilization.

In another experiment conducted on 
a Coxville very fine sandy loam con
taining 0.04 m.e. of potassium, yields 
were increased 16 bushels by a 40- 
pound-per-acre application of K 20 .  A 
40-pound potash application increased 
the corn yields 24 bushels per acre on a 
Dunbar sandy loam soil in which the 
exchangeable potassium in the surface 
and subsoil was 0.10 and 0.04 m.e., re
spectively. In experiments where corn 
followed well-fertilized crops such as 
tobacco and cotton, no response to 
potash was found. Apparently the 
potash residues left in these soils were 
sufficient to produce at least one good 
corn crop.

Phosphate
Significant yield response to phos

phorus was obtained in three Piedmont 
experiments where the soluble phos
phorus content ranged from 3 to 6 
p.p.m. (14 to 28 lbs. of P20 6 per acre). 
The greatest response was found on an 
Alamance silt loam where the yield 

( Turn to page 45)

FI*. 3 . T hese baskets represent corn y ie ld s from  p lo ts receiv ing 0 -8 0 -8 0 , 2 0 0 -0 -8 0 , 200 -80*0 , 
and 2 0 0 -8 0 -8 0  on  a C oxville  fine sandy loam , H. T . Stokes farm , P itt  C ounty. T he y ie ld s were 

5 8 , 7 9 , 6 2 ,  and 9 3  bushels p er acre, respectively .



T his lad ino  and tim oth y  pasture w ill support h igh -producin g  cow s and keep them  in good  m ilk
flow a ll sum m er long .

Large Grasses for Pasture
By 3orJ S. Prince

Department o f Agronomy, University o f N ew  Hampshire 
Durham, N ew  Hampshire

IN  the Northeast, interest in pasture 
improvement which had its begin

nings in the use of fertilizers on per
manent pastures during the 1930’s 
continues to hold the limelight so far 
as farm improvement on dairy farms 
is concerned. During the past year in 
New Hampshire, in connection with 
the organization of conservation sub
districts, farmers have had an opportun
ity to answer the question, “W hat in 
your opinion can the Soil Conservation 
Service do to help you most on your 
farm?” The overwhelming majority 
of replies indicated that farmers would 
like to have rough pasture lands bull
dozed so that these areas can in the 
future be plowed or worked and seeded 
to more productive pasture crops.

There isn’t very much question but 
that this request has sprung from a 
realization in the farmer’s mind that 
the so-called permanent pasture does 
not solve the pasture problem. In 
spite of heavily fertilized bluegrass- 
white clover sods, there is a period of 
six weeks to two months in the summer 
when such pastures do not supply 
enough forage to meet the needs of 
high-producing cows. The result is 
that these same farmers who have been 
fertilizing their permanent pastures 
(and will continue to do so) are turning 
now to more productive, temporary, 
semi-permanent, or rotated pastures for 
more of their feed. Hence, the requests 
for bulldozing.

This means that the interest in pas
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tures is shifting rapidly from one of 
straight top-dressing to a frequent seed
ing program, on land that is kept in 
a fairly high state of fertility by manur
ing, liming, and fertilization. Fortu
nately, for the Northeastern dairyman, 
ladino clover has been introduced and 
is being used as a basis of all new seed- 
ings of this nature. Ladino has proved 
to be our most productive clover for 
pasture. It is not only high-yielding, 
but gives a good account of itself for 
four or five years or longer, if properly 
fertilized and if it isn’t seeded with 
species that form too dense a sod. A 
heavy sod offers too much competition 
to ladino which is able to maintain it
self somewhat better in an open than 
a tight sward.

Evaluating Grasses
Here in New Hampshire we have 

been using a half dozen of the larger 
grasses singly with ladino in an experi
mental way to try to evaluate each one 
of the grasses as to its productivity, 
palatability, compatibility with ladino, 
and like factors and at the same time 
to study the behavior of ladino in the 
simple mixtures. In some of the fields 
where studies have been made, there 
has been an opportunity to observe the 
behavior, survival, and yield of similar 
areas seeded to complex mixtures which 
contained seeds of the denser sod- 
forming species such as red top and 
Kentucky bluegrass.

W e do not claim to have the last 
word on a study of this sort. W e be
lieve, however, that we have secured 
some information that may be of sig
nificance in furthering the use of ladino 
clover and also in helping evaluate the 
large grasses for use in the pasture 
reseeding program which lies ahead of 
the farmers in this region.

In 1942, when our first seedings of 
this nature were made, several of the 
large grasses were seeded singly with 
ladino in relatively small plots in the 
same field. The big disadvantage en
countered with these small areas arose 
from the fact that the large grasses do

not come to the grazing stage at the 
same time. Orchard grass is earliest; 
this is followed closely by smooth 
brome. The others, including reed 
canary, tall fescue, timothy, and peren
nial rye grass are more nearly alike in 
early growth. But since the plots in 
our 1942 and 1943 seedings were small, 
it was not possible to fence each grass 
or each group of grasses to pasture 
when it was most advisable. Since 
1942, we have tried to remedy these 
experimental seedings by making them 
on a field scale. This method elimi
nates the disadvantages found in the 
earlier seedings but it increases the soil 
differences, thus increasing the varia
tions between plots.

P a s t u r e  Y ie l d s  b y  G r a s se s

Grass
Pasture

Years

Oven-dry 
material 

per acre—  
Tons

Smooth Brome........ 16 2.82
Orchard Grass......... 22 2.66
Tall Fescue............... 14 2.62
Perennial R y e ......... 14 2.53
T im othy.................... 18 2 .50
Reed Canary........... 12 2.46

Since there is a great deal of interest 
in ladino and in these larger grasses 
which make a better midsummer 
growth than Kentucky blue or red 
top, we are presenting here the clip
ping records which have been made on 
the pastures seeded in 1942 and ’43. The 
figures represent the average yields 
of all plots harvested in which the 
grasses in question were seeded with 
ladino clover on relatively small areas.

By pasture years, we mean that one i 
plot was harvested one year. During 
that year, it may have been clipped four, 
five, six, or seven times so that 16 pas
ture years represent the summation of 
from 64 to more than 100 clippings.

Smooth brome shows up very well 
in these data, having the highest yield 
of all the grasses, although there is a j I
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range of but .36 tons of dry weight of 
forage between smooth brome, the high
est, and reed canary, the lowest yielder 
in the group. It is believed that the 
ladino in these seedings tended to iron 
out possible variations in yield and 
ladino was a constant in the seeding 
mixtures, as we have pointed out be
fore.

It must also be understood that other 
grasses besides those seeded volun 
teered into the stand to a greater or 
lesser degree. Here in New H am p
shire, as in all the Northeastern States, 
probably Kentucky bluegrass and bent 
grasses creep into any seeding after a 
year or two. The higher the fertility, 
the more likely this is to occur and these 
soils were all fairly well-fertilized, hence 
were not exceptions to this general 
rule.

Stand estimates at the close of the 
1946 season indicated that these volun
teer grasses occupied a greater percent
age of the sward in the perennial rye 
grass plots than in the others This is 
probably due to perennial rye being less 
hardy than the other grasses. On the 
other hand, orchard grass, reed canary, 
and tall fescue maintained their stands 
better than timothy, smooth brome, or 
the rye grass. This may be due in 
part to the greater palatability and con
sequently closer grazing by the animals 
on smooth brome, timothy, and rye 
grass, since in most cases the cows 
had access to them all at the same time.

W ith two exceptions, all the pastures 
in these tests were carefully managed 
to control grazing. There was a good 
stand of ladino on these two pastures 
in 1943 but very little in 1944. In an
other instance, near the seacoast, there 
was no snow cover during the winter 
of 1943 and the stand of ladino win
ter-killed. The result of losing the 
ladino in these three pastures was a 
reduction in yield of about one ton 
of dry forage per acre, when the 1943 
and 1944 seasons are compared. The 
pastures in which the stand of ladino 
was not reduced yielded as well in 
1944 as they had in 1943.

Another point of interest in yields 
is a comparison between the tall grasses 
and mixtures in which red top and 
Kentucky bluegrass were included in 
the same field and treated alike so far 
as fertility was concerned. The data

Yield, dry 
weight per 
A.— Tons

Average of tall grasses............. 2 .88
Average of complex mixtures. 2 .63

show a quarter of a ton higher yield on 
the average for the simple mixtures 
with the larger grasses. Stand esti
mates in 1946 showed a lower percent
age of clover in the plots seeded to 
complex mixtures than in those seeded 
to a single grass with ladino.

During the period of this study, fer
tilizer variables were not introduced 
since the variable among the plots was 
the grass. In most cases, the plots have 
been fertilized annually with manure 
and 0-14-14 or 0-20-20. If manure 
was not applied, a suitable complete 
fertilizer with a 1-2-2, 1-3-4, or 1-4-5 
ratio was usually applied. It has been 
the aim to get from 70 to 100 pounds 
each of phosphoric acid and potash on 
the plots annually. The farmers who 
cooperated are believers in using a well- 
balanced fertilizer containing at least 
as much potash as phosphoric acid. In 
spite of certain differences in these 
grasses, we still believe that the most 
important thing to consider in making 
a pasture seeding is the use of ladino 
in the mixture. After the stand is se
cured, it is important to keep the ladino 
there by adequate fertilization and 
judicious management. The choice of 
a grass or grasses tp use is of less im
portance since an excellent pasture can 
be made with any of the grasses that we 
have tried, provided the emphasis at 
first is on the ladino.

Naturally, however, and in spite of 
the foregoing statements, we prefer
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some of the grasses over others on the 
grounds of cow preference, of how they 
behave in association with ladino, their 
persistence, and like factors. Because 
of the rather pronounced differences 
among the grasses, we have attempted 
to summarize their virtues as well as 
their disadvantages as we see them 
today in the following paragraphs.

T im othy  is, of course, our old 
standby. It is very palatable, com
patible with ladino, makes good hay or 
silage, has a long cutting period during 
which it does not become too woody, 
etc. It does not yield quite as well as 
we like, especially in hot weather, and 
it can be overgrazed. It is easy to 
seed, and the seed is relatively inexpen
sive. We believe that timothy will con
tinue to form the foundation of most of 
our hay and many of our pasture seed- 
ings. New varieties like Marietta for 
an early strain and Milton and Lorain 
for later sorts will improve the place 
of timothy in our farming scheme by 
lengthening the harvesting and pastur
ing periods.

Sm ooth brome  has yielded some
what better than timothy in these 
tests, is the most palatable of any of

the grasses, and works well with ladino. 
It makes excellent hay or silage and 
gives an earlier bite in the pasture than' 
timothy. It can easily be overgrazed 
and because of its •extreme palatability 
should be carefully managed. It is 
more difficult to seed than timothy 
or orchard grass since the seeds are too 
light and feathery to mix with clovers 
in the grass seed compartment of the 
grain drill. It can be mixed with the 
oats at seeding or it can be seeded sepa
rately and harrowed in. Many farm
ers have “fallen out” with it because 
of seeding difficulties. When they 
learn how to seed it, smooth brome 
will be a much more popular grass than 
it is today. Its gaining popularity is 
indicated by the fact that two of the 
cooperators in these tests during the 
past season have made their third seed
ing to smooth brome since 1942.

Orchard grass has not achieved the 
popularity of smooth brome or tim
othy largely because it isn’t as pala
table. Cows will eat it well if confined 
to it, however, and it comes on for 
grazing very early which is a distinct 
advantage in seasons following short 

(Turn to page 41)

T here are th o u sa n d , o f  acres o f  pasture lik e  th is in  N e*  E ngland that await im provem ent by som e  
m ethod  o f  brush con tro l, app ly ing  p lant fo o d , and seed ing to  lad ino  clover and grass.



Fertilizers and Human Health

3i, *man £. &ear
Soils Department, Agricultural Experiment Station 

N ew  Brunswick, N ew  Jersey

NDER the stone floor of West
minster Abbey in London lies the 

body of one 'Thomas Parr who was 
born in 1483, lived through the reign 
of ten princes, and died at the age of 
152. In his later years Parr became a 
celebrity and his death was finally 
brought about by overindulgence in 
food and drink. His long life is es
pecially remarkable because in those 
days the average age attained by a hu
man being was only about 20 years. 
Now that the span of life has been 
greatly increased one might expect to 
find an occasional man who had passed 

| the two-century mark.

A  M an O lder T han  M ethuselah
The Russian census of 1926 revealed 

some 30,000 centenarians of whom the 
oldest was a 166-year old man living in 
Daghestan. But men have been 
known to live to be considerably older 
than that. One of the most interest
ing studies of old age in man was that 
of Bogomolets* who*devoted his life 
to determining why people grow old 
prematurely. In his opinion a man of 
60 or 70 had lived only half his nat
ural life. To substantiate this he 
pointed to a considerable list of men 
and women who had attained an age 
of more than 150 years. Two of these 
had lived to be 185. One old gentle
man and his wife dwelt together in con
nubial bliss to the ages of 172 and 
164, respectively.

These and many other authenti
cated cases of longevity fall far short 
of Methuselah of Biblical fame who

* The Prolongation of Life. Translated by Peter 
V. Karpovitch and Sonia Bleeker; Duel!, Sloan, 
and Pearce, Inc., New York, 1946.

attained the ripe old age of 969. Yet 
he, in turn, was only a boy in compari
son with Lew Wallace’s Prince of In
dia who was condemned to tarry on 
earth until Christ returned and, pre
sumably, is still living as of the year 
1946 A. D.

Knowing that the Prince of India 
was born of the imagination and that 
possibly Methuselah was as well, it 
seems best to be satisfied with a some
what lesser span of life, say a couple 
of centuries. Two questions are raised:

1. Why do most men die before the 
age of 75 ?

2. Why do men die at all?

T rees H ave Lived 5,000 Y ears
It might be best at this point to stop 

a moment and examine into the matter 
of longevity of a much simpler form of 
life, the plant. This was the subject 
of a lifetime of study by Molisch.* He 
concluded that, of the larger plants, the 
giant Sequoia trees of California had 
reached the greatest age. He estimated 
from their annual rings that the oldest 
of these trees had started their careers 
at least 2,000 years before the birth of 
Christ.

Molisch pointed out, however, that 
this longevity was more apparent than 
real. The old part of a tree was the 
dead wood in its center rather than 
the living tissue that surrounded it. 
From this living tissue new cells were 
produced but the old ones eventually 
died. He believed that, at best, the 
oldest living cells in these trees were 
probably not over 100 years of age.

* The Longevity of Plants. < Translated by E. H. 
Fulling, The Science Press Printing Co., Lancaster, 
Pa.. 1938.
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The Simplest Forms of Life Live 
Longest

The possibilities for eternal life are 
greatest in the simplest forms of plant 
and animal life such as the single 
celled bacteria and protozoa. These re
produce by division and, presumably, 
could survive forever. Molisch re
corded an experiment in which a single 
Paramaecium was bred for a period of 
10 years through 8,000 generations and 
could, no doubt, have been kept go
ing permanently. To accomplish this, 
however, it was necessary to transfer 
each newly-formed cell to a fresh nu
trient solution.

It is known that bacteria can survive 
for long periods of time in a state of 
almost complete inactivity. Lipman * 
made a unique study of the span of life 
of microbes. For this study he ob
tained m ud bricks from very old struc
tures: a 600-year-old Arizona pueblo, 
a 1,000-year-old Mexican pyramid, a 
1,400-year-old Peruvian pyramid, a
4.000-year-old Egyptian wall, and a
5.000-year-old Mesopotamian building. 
The outsides of these bricks were care
fully sterilized by being soaked in a 
bath of paraffin at a temperature of 
250° C. The bricks were then broken 
up with a sterile chisel and hammer 
and the outer paraffin-drenched material 
was removed. Small internal frag
ments were then placed in sterile wa
ter, the water was plated out, and the 
plates were incubated to see whether 
any bacterial colonies would develop. 
Selecting the 1,400-year-old Peruvian 
brick as an example, the counts showed
1,800,000 colonies per gram of stone.

Whales Are Longest-Lived Animals
The case of multicellular plants and 

of the larger forms of animals is con
siderably more complicated than that 
of the single-celled forms. It is gen
erally believed that the multicellular 
forms must perish sooner or later. Life 
can be prolonged, however, by various 
devices. Thus plants that fruit only

* Science in the University, University of Cali
fornia Press, Berkeley, 1944.

once and then die can be prevented 
from fruiting with the result that dying 
is delayed.

The growth habits* of higher animals 
are altogether different from those of 
the higher plants. Animals develop in 
a closed system whereas plants follow 
an open one. Thus a horse never has 
more than four legs and having reached 
maturity, he never grows taller or 
longer. In contrast, oak trees develop 
new branches each year and continue 
to grow taller and to have a wider 
spread with advancing age.

Of the higher animals the longest- 
lived are the whale, elephant, tortoise, 
crocodile, pike, and parrot. Molisch 
records that whales may live several 
centuries. The conditions for survival 
would seem to be especially good for 
whales. They have a high degree of 
mobility by which they escape from 
their excretions and they live in sea
water, which contains all the mineral 
elements that might conceivably be of 
value to whales. But even so a whale 
finally dies.

F ertilize rs Blamed for E arly  Death 
of M an

W ithin recent years considerable 
publicity has been given to the idea 
that food produced from soil fertilized 
with chemicals is the cause of an in
crease in the prevalence of degenerative 
diseases in man. The proponents of 
this concept chairge that agriculture’s 
attempt to correct soil exhaustion with 
chemicals has not been successful. 
They say that inorganic fertilizers dis
turb the chemical balance of the soil 
and that this in turn affects the health 
of the animals that consume the crops. 
They advocate the use of manure in
stead of fertilizer.

The primary promoter of this con
cept of the value of manure as a health- 
promoting agent is Ehrenfried Pfeiffer* 
of Switzerland. The central theme of 
Pfeiffer’s philisophy is that fertilizer 
drives away or destroys earthworms,

* Bio-Dynamic Fanning and Gardening. Anthro* 
posophic Press, New York, 1938.



February 1947 17

i bacteria, and fungi, the supposed gen- 
i era tors of necessary life-giving sub

stances in soils and plants.

Facts Fade Into Fancies
An international cult of Pfeiffer’s fol- 

i lowers is cluttering up our soils’ litera- 
:: ture with a mixture of facts and fancies 
d that are so cleverly interwoven that it 
i is very difficult to know where one 
n leaves off and the other begins. The 
: following quotations selected from the 
! published statements of this group will 
[.[serve to illustrate:

P feiffer: “The seeds and still more 
i the leaves of plants fertilized with 
r stable manure have the peculiarity, 
b when used as food for animals, of in- 
fc creasing their capacity for resisting dis- 
fc ease to a greater degree than the cor* 
11 responding seeds and leaves of min- 
[J erally fertilized plants. The former 
11 thus have a higher biological value than 
|j the latter.”

H ow ard*:  “W hat may be conven
ts iently described as the NPK. mentality 
p| dominates farming alike in experimen- 
|  tal stations and the country-side. 
Fk Vested interests, entrenched in time of 
If national emergency, have gained a 
II strangle hold. Artificial manures in- 
llvolve less labour and less trouble than 
K farm-yard manure. The tractor is su- 
| perior to the horse in power and in 
I speed of work. . . . But these chemicals 
H and these machines can do nothing to 
| keep the soil in good heart. . . .  In the 

years to come chemical manures will be 
considered as one of the greatest fol- 

N lies of the industrial era. . . . Mother 
[ earth has recorded her disapproval by 

the steady increase of disease in crops, 
animals, and mankind. . . . The popu
lation, fed on improperly grown food, 
has to be bolstered up by an expensive 
system of patent medicines, panel doc- 

f tors, dispensaries, hospitals, and con
valescent homes. A C3 population is 
being created.”

Balfour **: “In watching caterpillar
t * An Agricultural Testament. Oxford Univer- 

I sity Press, New York, 1940.
_ ** The Living Soil. Faber and Faber, Ltd., Lon
don, 1943.

and aphis attacks I have noticed that 
both compost- and chemically-grown 
plants will be attacked, but whereas 
the plant grown with chemicals . . . 
will . . .  be stripped to the rib, those 
grown with compost . . . are only 
slightly damaged and quickly recover 
. . . Howard formed the opinion that 
the key to disease resistance was a fer
tile soil and that soil fertility could not 
be brought about by the use of artifi
cial fertilizer. . . . His subsequent ex
periments convinced him that the best 
results were obtained when humus was 
scientifically manufactured outside the 
field, and that this humus was only 
fully effective if composed of both 
vegetable and animal wastes

Rodale*: “Chemical fertilizers are a 
sort of dope or soil stimulant and can 
be compared to the taking of medicine 
. . . Between the chemicals and the 
spray poisons the biologic life of the soil 
is reduced almost to the vanishing point. 
Gone are the earthworms, and the bac
teria and fungi almost disappear. The 
soil is practically dead. . . .  In spite of 
billions of dollars spent for medical re
search work the average person today 
has more colds than his forebears and 
has more teeth cavities than his father 
and grandfather. Not only that but he 
suffers more from rheumatism, heart 
trouble, gall stones, ulcers, and ar
thritis.”

A somewhat different approach, but 
one that leads to much the same con
clusion with respect to fertilizers, is 
presented by some of the advocates of 
plowless farming:

Faulkner**: “This discovery (work
ing organic matter into the surface soil 
rather than plowing it under) means 
that hereafter no one needs to buy 
nitrogen as a fertilizer. It means also 
that no one needs to grow legumes in 
order to have the benefit of the nitrogen 
thev accumulate in the soil. Further
more since lime is used on the land 
solely because it creates better conditions

* Pav Dirt. The Devin-Adair Company, New 
York, 194S.

** Plowman’s Folly. University of Oklahoma 
Press, Norman, 1943.
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for legumes, there will no longer be a 
necessity for farmers to buy and apply 
lime to their soil. . . . Very early in the 
process of rejuvenating soil by restoring 
organic matter to its surface farmers 
will discover that no application of fer
tilizer, however great, results in an in
creased crop yield.”

A closely related concept is found in 
the teachings of those who believe in 
the necessity of protecting earthworms 
against chemicals and in supplying 
large amounts of special organic foods 
designed to increase their rate of multi
plication:

B arrett*: “In the earthworm we 
have a perfect, quick-acting humus fac
tory. . . .  In the chemical and mechan
ical laboratory of the earthworm’s in
testine are combined all the processes 
of topsoil building. The earthworm 
swallows great quantities of mineral 
earth, with all that it contains of vege
table and animal remains, bacteria, and 
the minute and microscopic life of the 
soil. In the powerful muscular mill of 
his gizzard, using grains of sand for 
millstones, the ingested material is thor
oughly ground and mixed, as the abun
dant digestive secretions are poured in 
to exert their solvent and neutralizing 
action. Slowly the semi-liquid mass 
moves through the long intestine, un
dergoing further mixing as it takes on 
valuable animal hormones and sub
stances. Finally it is ejected in and on 
the surface of the earth as castings— 
earthworm manure—humus—a crum
bly, finely conditioned topsoil richly en
dowed with all the elements of plant 
nutrition in water-soluble form.”

N o  Escape F rom  T he D ung H eap

The concepts of those who deal with 
the various aspects of “biodynamic 
farming,” some of which are expressed 
and others implied, are as follows:

1. Plants, animals, and man are in
separably bound in Nature.

2. Disease resistance is conferred on
* The Earthmaster System. Thomas J. Barrett, 

Roscoe, California, 1943.

plants, animals, and man by thq 
use of manure.

3. Manure must contain both plant 
and animal by-products to provide 
these health-giving qualities.

4. Raw organic matter must be com-j 
posted outside the soil or worked 
into the surface of the soil and noi 
plowed under.

5. Fertilizers destroy earthworms and 
microbial life in the soil.

6. Earthworms are essential for tho 
production of humus and for dij 
gesting the soil.

7. Micorrhizal fungi flourish only in 
manured soils and form a necessary 
living bridge between soil and 
plant.

8. Crops deteriorate when grown fronj 
seed of successive generations oi 
plants produced by the use of fen 
tilizers.

9. Diseases of man originate largell 
as a result of the use of fertilizers

10. Fertilizers are only temporary e» 
pedients that must ultimately b< 
discarded.

Such teachings link the farmer in 
separably with the manure pile an« 
peasantry. They set aside some of thi 
most important findings of a centur 
of agricultural science. They throw thi 
35-million-ton lime and fertilizer indua 
tries of this country into the discard 
They decry the work of the agricultura 
experiment stations. Their proponenlj 
skip blithely from fact to fancy and fal 
back on the supernatural when presses 
by the scientist.

P lan ts A re  Only Source of Soi 
Organic M atter

Science came on the organic matte 
scene about a century ago when Justu 
von Liebig wrote a new page on thi 
subject. His predecessors had con 
tended that organic matter was the foo< 
of plants. Liebig pointed out tha 
plants must have preceded the humu 
Originally the earth and all its part 
were entirely inorganic. All of the ca: 

( Turn to page 43)



A scene from  one o f  th e  earlier  pea operations on th e  R aschke Brothers* farm  near C hehalis. 
Horse-drawn equ ipm ent has been  rep laced  w ith m otorised  eq u ip m en t. The R aschke Brothers*

however* are s t ill grow ing peas.

Potash Pays for Peas 
At Chehalis, Washington
J<ar( Beaur anJ 3. O. OremUcali

W estern W ashington Experiment Station, Puyallup, Washington

AS with many other successful agri
cultural ventures, the production 

of peas in the Chehalis Valley had a 
humble beginning. It was in 1933 
when Tom Nesbit, Clarence Young, 
and Tom Fishback made experimental 
plantings of a little less than 40 acres of 
peas for the local cannery. The acre
age was divided about equally between 
the varieties Surprise and Perfection. 
In 1934 these same men planted approx
imately 80 acres of the Alderman va
riety which was processed by freezing. 
The results both years were encourag
ing, the yields approximating two tons 
of high quality peas per acre. The peas

were processed by the National Fruit 
Canning Company under the super
vision of Walter Nichols.

The years 1935 and 1936, however, 
turned out to be rather unfavorable 
with low yields, and the reports indi
cate that these low yields were due in 
part to very poor weather conditions 
and heavy infestations of aphis which, 
in those days, were not dealt with as 
effectively as they are now. How
ever, with the perseverance that is 
characteristic of many farmers, these 
men continued to plant peas with the 
encouragement of Mr. Nichols. These 
and other growers continued to plant

19
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acreages of peas until in 1946 almost
5,000 acres of peas were planted in the 
area.

The growers and the field depart
ments of the several concerns that now 
obtain peas from that area studied the 
problem of pea production under Che- 
halis conditions. After a period of time 
it was found that when peas were 
planted at what was then considered 
extremely early dates in the spring, a 
reasonably good crop could be expected.

F ig . 1 . P ortion s o f  stem s and p etio les  to  sam ple  
fo r  tissu e  analysis w hen pea p lan ts are 7 0 -8 0  

days o ld  (tw o  w eeks b efo re  b lo sso m ).

Today some peas are planted in that 
area as early as the latter part of Feb
ruary and heavy plantings occur in 
March and April. May 10-15 is con
sidered the deadline for planting by 
many growers and production men. 
The soil now used for the production 
of peas (practically 100% for process
ing by freezing) was formerly devoted 
to the production of oats, principally 
for grain. The returns per acre have 
probably been from two to three times 
as great from the production of peas 
as was the case when oats were grown. 
To this must be added the additional 
return in the form of pea vines which 
are used for ensilage and are well liked 
by dairymen as a feed for livestock. We 
hear much today about the reclamation 
of desert, swamp, and stump lands 
through irrigation, drainage, and clear
ing. To the people of Chehalis the 
switch from the low-acre value crops 
such as oats to peas is as important a 
reclamation project as are the others 
previously mentioned.

The development of pea growing in

the Chehalis valley offers an additional 
advantage to certain of the processors 
in Western Washington. Early plant
ing in that area meaps early harvesting. 
Many of the viners are started by June 
25 and by the 4th of July the harvest is 
generally in full swing. These con
cerns obtain their early peas from Che
halis, then move their operations to the 
northern counties of Western Washing
ton. At least one concern has had a pea 
processing run in excess of 90 days the 
last three years. The last of the peas 
were harvested after September 15 from 
the marsh lands in the vicinity of Sno
homish. It is generally agreed that 
such long runs add to the efficiency of 
any processing operation.

The peas in the Chehalis area are 
grown almost exclusively on the river- 
bottom soils of the Chehalis, Newburg, 
and Wapato series. These soils are 
derived from residual materials of basal
tic and marine origin (Olympic and 
Melbourne). The soils of the Che
halis series are principally silty clay 
loams which have developed a very 
fine structure and excellent drainage 
for the most part. These silty clay 
loam soils require considerable care in 
seedbed preparation. When worked too 
wet, they are susceptible to puddling 
and there is sufficient clay in the soils 
so that if allowed to dry beyond a cer
tain point, they can be worked into a 
suitable bed only with a great deal of 
difficulty. Most growers in the area, 
however, do an excellent job of soil 
preparation. Most of the Chehalis soils 
are above the present flood plains. The 
Newburg soils occupy the present flood 
plains. The topography is undulat
ing in character and consists principally 
of soils of a sandy loam texture.

The Wapato soils are darker in color 
and are underlain from 12 to 18 inches 
with highly impervious subsoils. Areas 
of Wapato soils are usually reserved for 
the later plantings. Excellent yields of 
peas have been obtained from them 
when drainage was sufficient and exces
sive rainfall did not occur during the 
critical period.
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Chehalis silty clay loam
pH

Exchangeable 
Nutrients* 

Pounds per acre
Available

P t
Lbs. per

Per cent 
Org. 

Matter

Ca K
A.

I. Topsoil................................... 5 .60 13,956
13,664
13,144
11,836
13,040

152 128 5 .67
IA. Subsoil.................................... 5 .65 69 72 4 .42
II. Topsoil................................... 5 .65 129 128 5 .92

HA. Subsoil................................... 5 .75 65 80 2 .87
III. Topsoil................................... 5 .75 148 138 5.81

* Extraction with neutral normal ammonium acetate, 
t  .002 N  H2SO4 extraction according to Truog.

The plow layer of the soils men
tioned above have pH  values ranging 
from 5.5 to 6.5. The organic matter 
content ranges from 4.0% to 6.0%. 
Pertinent data concerning the Chehalis 
soils used in recent studies are given in 
Table 1.

Although the annual rainfall at the 
nearest station is around 45 inches, the 
precipitation pattern is characterized by 
rather dry summer months. The aver
age precipitation for June is 1.79 inches 
and for July and August combined is 
1.59 inches. Rainfall anywhere in 
Western Washington is subject to wide 
fluctuations.

There has developed a great local in
terest in supplemental irrigation by 
sprinkling. Very little irrigation was 
carried on, however, be
fore 1940. Since then, 
installations have been 
made so rapidly that to 
all practical purposes 
the water supplies of 
the Chehalis River and 
its tributary streams 
have been appropriated 
to the practical present- 
day limits. One or two 
of the pea growers have 
applied water to this 
crop and the interest in 
the possibility of irrigat
ing peas is growing by 
leaps and bounds.

Characteristic of the

peas grown in the area is the extremely 
heavy nodulation produced on the 
roots. The nodule-producing organism 
is present in abundance wherever peas 
are planted, and artificial inoculation, 
with few exceptions, appears to be of 
little value on the river-bottom soils of 
the area. The viability of the inoculat
ing organisms in these soils may per
haps be attributed to good drainage, a 
relatively high lime content, favorable 
pH, and the past successful production 
of vetches.

Fertilizer Studies

Fertilizers of any kind, with the ex
ception of barnyard manure, were used 
very sparingly until the inception of the
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AAA program, after which some phos
phorus was applied to meadows and 
pea land.

Fertilizer studies with peas were in
augurated by the Soils Department of 
the Western W ashington Experiment 
Station in 1944. The plots were lo
cated that year on Chehalis silty clay 
loam on the Tom  Nesbit farm. The 
1945 and 1946 experiments were also 
located on Chehalis silty clay loam on 
the Art Hamilton farm operated by 
Errett Deck. (Pertinent information 
on the soil of the Deck plots is given 
in  Table 1).

The studies at Chehalis revealed two 
im portant facts concerning fertilizer 
requirements for peas in that area. 
They showed clearly the need of pot
ash and phosphorus for maximum pro
duction of peas on these soils and also 
that the pre-drilling of fertilizer re
sulted in greater yields of peas than 
when the materials were broadcast and 
disced into the soil.

The results of the 1946 fertilizer ra
tio studies conducted at Chehalis are 
shown in Table 2.

As previously mentioned, the data 
in Table 2 show clearly the response 
obtained as a result of the application 
of phosphorus and potash when applied 
together. Of interest also is the trend

Table 2: Effect of Fertilizer on 
Yields of Peas—Chehalis, 1946.

Treatment

C heck.......................................... 2 ,843
3,01030_ o -6 0 ....................................

0-6O- 0 .................................... 3 ,299
15 -6 0 -6 0 .................................... 3 ,863
0 -6 0 -6 0 .................................... 3 ,859
0 -  0 -6 0 .................................... 2 ,903

30 -60-60  .................................. 3 ,556
4,0450 -6 0 -9 0 ....................................

0 -6 0 -1 2 0 .................................. 4 ,110

Variety, Bonneville.
Least significant
difference (5% level) 31S lbs.
Unless otherwise indicated, the fertilizers were 

placed in bands approximately Yi inch to side 
and 1 inch deeper than the seed. The fertilizers 
were added in quantities of N, PsOs, and KaO 
indicated in the table.

toward even greater yields when the 
potash application was increased from 
60 to 90 and 120 pounds per acre. The 
return of 1,000 lbs: of peas from an 
investment of 300 pounds of 0-20-20 
per acre is indeed profitable. A return 
of at least $5.00 for every dollar in
vested in fertilizers has been obtained 
from the 300 lbs. per acre in the trials 
at Chehalis.

Nitrogen, on the other hand, applied 
with phosphate or potash or both failed 
to increase yields and, in fact, has re
sulted in suppression of yields on a 
number of occasions at Chehalis and 
in other pea-growing areas in Western 
Washington. The application of nitro
gen results in a marked stimulation of 
the early growth of peas. Leaf size is 
increased appreciably and the plants ap
pear vigorous and thrifty in the early 
part of the season. As the peas ap
proach maturity, however, the rate of 
pod-filling and general growth de
creases rather abruptly. It is assumed 
by the writers that the greater growth 
resulting from the nitrogen application 
demands a much greater supply of 
moisture than is required by the plants 
that have not been stimulated by nitro
gen. Then because moisture supplies 
during July are at a critical level there 
is not enough left in the soil for the 
nitrogen-stimulated plants to complete 
their development.

Potash-deficiency symptoms on peas 
on the Chehalis soils usually appear 
most pronounced toward the later part 
of the growing season. The character
istic symptom is a scorch of the lower 
leaves. The leaves lose their normally 
light green color, soon wither and dry, 
and may in severe cases fall from the 
plant. These symptoms always appear 
on the lower leaves first and progress 
upward from the base of the plant. The 
growth of the entire plant and its com
ponent parts, particularly the leaves, 
was much less on the potash-deficient 
plots. While applications of 60 pounds 
of potash in combination with phos
phoric acid have given splendid in
creases in yield, all of the potash-defi-
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ciency symptoms were not eliminated 
by such applications in 1946. Although 
no certain evidence is available, it ap
pears that potash deficiency is more 
evident and more serious during dry 
seasons than in years when precipita
tion is more plentiful.

Numerous experiments on fertilizer 
placement by the Western Washington 
Experiment Station have shown clearly 
the advantage of band over broadcast 
application. No commercial drills de
signed to apply the fertilizer and seed in 
separate bands have been available for 
purchase. For this reason experiments 
were set up at Chehalis to compare 
broadcasting, pre-drilling, and precise 
placement. When pre-drilling the fer
tilizers, the materials were put into the 
fertilizer hopper of the ordinary pea

drill with fertilizer attachments. The 
disc openers were set for maximum soil 
penetration. This operation was only 
for the application of the fertilizer. 
The seed was drilled in the next opera
tion. It was necessary to use care in 
the seeding operation to avoid planting 
the seed too deeply.

The placement studies (Table 3) 
showed that under conditions encoun
tered at Chehalis, pre-drilling the fer
tilizer resulted in yields almost as great 
as those obtained from the placement 
of fertilizer in precise positions in 
relation to the seed. Both the placed 
and pre-drilled fertilizer resulted in 
yields much above the broadcast treat
ment and those obtained from the un
fertilized checks.
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Table 3: Effect of Fertilizer Place
ment on Yield of Peas Grown on 
Chehalis Silty Clay Loam in 1945 
and 1946.

Treatment -

Yield per acre— Pounds

1945 1946

Broadcast.............. 2,274* 3,248
Pre-drilled............. 2 ,656 3,980
H " S , 1 " B ........... 2,726 3,835

Fertilizers used 1945—300 lbs. of 0-20-20 per 
acre with rock phosphate as source of phosphate; 
1946—300 lbs. 0-20-20 with phosphate supplied 
from superphosphate.

* Least significant difference (5% level—1945, 
251 lbs., 1946, 521 lbs.

In view of the results of the studies at 
Chehalis the Experiment Station rec
ommends the following fertilizer treat
ments for peas in the area.

1. The pre-drill application of 300 
pounds of 0-20-20 per acre. In the 
seeding operations the drills should run 
in the same direction as the fertilizer 
was pre-drilled.

2. Do not broadcast the fertilizer.
3. Do not use nitrogen in the fer

tilizer.
4. Drills may be used in tandem, one

drilling the fertilizer, the other the 
seed.

T issue Analysis *

Preliminary results with plant analy
sis substantiated the belief that the Che
halis soils were low in available potash.

Samples of pea plants were obtained 
from plantings at Chehalis and Puyal
lup in 1944. The plants obtained at 
Puyallup were from soils believed to be 
well supplied with available potash in 
so far as peas were concerned. It was 
hoped that the differences in the appar
ent availability of potash in the two 
soils would be reflected in the potash 
composition of the plants grown on 
them. Pea samples were obtained from 
fertilizer plots whenever possible. A 
number, however, were obtained from 
commercial plantings.

Tables 4 and 5 show the results of 
these analyses. As was anticipated, 
there was a marked difference in the 
average potassium content of the pea 

{Turn to page 48)
* Plant samples were dried at 70-80 degrees C. 

in an oven and ground in a Wiley mill to pass a 
40-mesh sieve. 0.1 gram samples were ashed in an 
oven at 550 degrees C. The ash was dissolved- in 2 
per cent acetic acid, and the potash precipitated 
with sodium cobaltrinitrite. The precipitate was 
washed and the amount of potash present was deter
mined volumetrically using 0.05 N. potassium per
manganate.

Table 4: Potassium Content of Leaves and Stipules from Random Plant 
Samples Taken in the Chehalis Area in 1944.

Chehalis (Chehalis silty clay loam)

Grower

N isbet__
N isb et... 
Senn. . . .  
Goernt. . 
Goernt. . 
Etheridge 
Hamilton 
Y ou ng...  
Goernt. . 
F itz .........

Stage of plant growth

Pods %  ripe. . .  
Pods Yi ripe. . .  
Pods %  formed 
Pods %  formed 
Pods 3^ formed 
Pods z/ i  ripe. . .  
Before bloom. .
Blossoms...........
Blossoms...........
Pods %  formed

Average.............

Per cent K

Leaves Stipules

0.29 0.40
0 .40 0.49
0 .50 0.44
0.90 0.88
1.06 1.01
1.07 1.17
1.33 1.30
1.39 1.17
1.49 1.34
1.54 1.69

1.00 0.99



Yields Tell The Story
Bf J. JHoyJ BurJt

Information Service, Production and Market Administration  
U . S. Department of Agriculture, Atlanta, Georgia

DOES a planned agricultural pro
gram pay? Editor Ernest Camp 

thinks it has in the case of Walton 
County farmers in Georgia.

“Good farm* planning, with a liberal 
application of sweat and good fertili
zers, has brought us farm profits,” this 
editor wrote in the tenth agricultural 
edition of his W alton Tribune, weekly 
newspaper in Monroe, Georgia.

“W hen in a period of less than 10 
years, crop yields rise in some cases to 
an increase of 100 per cent, a marked 
stride towards better agricultural meth
ods is proven,” he said. “Incredible 
as it seems, the same acre of ground is 
doing twice as much work for us as 
it did 10 years ago.”

Rapid Progress
Walton County farmers have, of 

course, been improving agriculture for 
many years, but H . H . Shores, their 
county agent for the Agricultural Ex
tension Service, can show a fast rate of 
progress since the first concentrated 
agricultural program was inaugurated 
in 1938.

Briefly, in eight years, the per-acre 
yield of cotton has risen to 500 pounds 
.of lint; less acreage of sweet potatoes is 
bringing a quarter million dollar’s 
more; less acreage of corn is producing 
over 200,000 bushels more; dairy prod
ucts marketed have jumped from $33,- 
000 to $238,000; and broiler production 
has skyrocketed from 5,000 to 1,200,000.

Back in 1938, County Agent Shores 
and Home Demonstration Agent Miss 
Anna Holbrook got together with rep
resentatives of the other agriculture 
agencies in Walton County. A six- 
point agricultural plan was the result,

with emphasis on feed and soil-im- 
provement crops, livestock, and cash 
crops. Later, in 1943, this plan was 
increased to a 12-point scheme, in or
der to care for expanding agriculture 
and related activities.

Walton County is in the northern 
half of Georgia, near Atlanta, and de
spite the fact that it is one of the state’s 
biggest (and best) cotton counties, it 
ranks with any of Georgia’s other 158 
counties from the standpoint of diver
sification. Let’s look over Walton farm
ers’ 1946 Better Farming 12-Point Agri
cultural Program and see what it has 
to offer, as well as how it operates.

Cotton is point number one. Every 
community in the county is a one-va
riety cotton community, and all com
munities are joined in a county-wide 
organization. More than 99 per cent 
of the annual acreage is planted to the 
same high-yielding, improved variety.

“Among the reasons for our phe
nomenal success with cotton are use of 
a liberal amount of well-balanced ferti
lizer and the treatment of planting 
seed,” County Agent Shores explains.

And speaking of phenomenal success 
with cotton, Walton farmers have won 
two state-wide awards for excellence in 
production of this fleecy crop. At the 
beginning of the war, they were pre
sented with a trophy signifying great
est achievement in cotton production 
for the year in Georgia. In 1945 one 
of Walton’s communities produced an 
average per-acre yield of 525 pounds 
of lint to win another state trophy.

Mr. Shores advises farmers to plant 
cotton on good land, fertilize heavily, 
plant in 30- to 36-inch rows, two stalks 
in hills 8 to 12 inches apart, and fight

25
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Table 3: Effect of Fertilizer Place
ment on Yield of Peas Grown on 
Chehalis Silty Clay Loam in 1945 
and 1946.

Treatment -

Yield per acre— Pounds

1945 1946

Broadcast.............. 2,274* 3,248
Pre-drilled............. 2 ,656 3,980
H " S , 1" B ........... 2 ,726 3,835

Fertilizers used 1945—300 lbs. of 0-20-20 per 
acre with rock phosphate as source of phosphate; 
1946—300 lbs. 0-20-20 with phosphate supplied 
from superphosphate.

* Least significant difference (5% level—1945, 
251 lbs., 1946, 521 lbs.

In view of the results of the studies at 
Chehalis the Experiment Station rec
ommends the following fertilizer treat
ments for peas in the area.

1. The pre-drill application of 300 
pounds of 0-20-20 per acre. In the 
seeding operations the drills should run 
in the same direction as the fertilizer 
was pre-drilled.

2. Do not broadcast the fertilizer.
3. Do not use nitrogen in the fer

tilizer.
4. Drills may be used in tandem, one

drilling the fertilizer, the other the 
seed.

Tissue Analysis *

Preliminary results with plant analy
sis substantiated the belief that the Che
halis soils were low in available potash.

Samples of pea plants were obtained 
from plantings at Chehalis and Puyal
lup in 1944. The plants obtained at 
Puyallup were from soils believed to be 
well supplied with available potash in 
so far as peas were concerned. It was 
hoped that the differences in the appar
ent availability of potash in the two 
soils would be reflected in the potash 
composition of the plants grown on 
them. Pea samples were obtained from 
fertilizer plots whenever possible. A 
number, however, were obtained from 
commercial plantings.

Tables 4 and 5 show the results of 
these analyses. As was anticipated, 
there was a marked difference in the 
average potassium content of the pea 

( Turn to page 48)
* Plant samples were dried at 70-80 degrees C. 

in an oven and ground in a Wiley mill to pass a 
40-mesh sieve. 0.1 gram samples were ashed in an 
oven at 550 degrees C. The ash was dissolved- in 2 
per cent acetic acid, and the potash precipitated 
with sodium cobaltrinitrite. The precipitate was 
washed and the amount of potash present was deter
mined volumetrically using 0.05 N. potassium per
manganate.

Table 4: Potassium Content of Leaves and Stipules from Random Plant 
Samples Taken in the Chehalis Area in 1944.

Chehalis (Chehalis silty clay loam)

Grower Stage of plant growth

Per c 

Leaves

ent K 

Stipules

Pods %  ripe................................. 0 .29 0 .40
Pods H  ripe................................. 0 .40 0.49
Pods %  formed.......................... 0 .50 0.44
Pods %/ i  formed........................... 0 .90 0.88
Pods %  formed........................... 1.06 1.01
Pods 5  ̂ ripe................................. 1.07 1.17
Before bloom............................... 1.33 1.30
Blossoms....................................... 1.39 1.17
Blossoms....................................... 1.49 1.34
Pods %  formed........................... 1.54 1.69

Average......................................... 1.00 0.99
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DOES a planned agricultural pro
gram pay? Editor Ernest Camp 

thinks it has in the case of Walton 
County farmers in Georgia.

“Good farrrt planning, with a liberal 
application of sweat and good fertili
zers, has brought us farm profits,” this 
editor wrote in the tenth agricultural 
edition of his W alton Tribune, weekly 
newspaper in Monroe, Georgia.

“W hen in a period of less than 10 
years, crop yields rise in some cases to 
an increase of 100 per cent, a marked 
stride towards better agricultural meth
ods is proven,” he said. “Incredible 
as it seems, the same acre of ground is 
doing twice as much work for us as 
it did 10 years ago.”

Rapid Progress
Walton County farmers have, of 

course, been improving agriculture for 
many years, but H . H . Shores, their 
county agent for the Agricultural Ex
tension Service, can show a fast rate of 
progress since the first concentrated 
agricultural program was inaugurated 
in 1938.

Briefly, in eight years, the per-acre 
yield of cotton has risen to 500 pounds 
.of lint; less acreage of sweet potatoes is 
bringing a quarter million dollar’s 
more; less acreage of corn is producing 
over 200,000 bushels more; dairy prod
ucts marketed have jumped from $33,- 
000 to $238,000; and broiler production 
has skyrocketed from 5,000 to 1,200,000.

Back in 1938, County Agent Shores 
and Home Demonstration Agent Miss 
Anna Holbrook got together with rep
resentatives of the other agriculture 
agencies in Walton County. A six- 
point agricultural plan was the result,

with emphasis on feed and soil-im- 
provement crops, livestock, and cash 
crops. Later, in 1943, this plan was 
increased to a 12-point scheme, in or
der to care for expanding agriculture 
and related activities.

Walton County is in the northern 
half of Georgia, near Atlanta, and de
spite the fact that it is one of the state’s 
biggest (and best) cotton counties, it 
ranks with any of Georgia’s other 158 
counties from the standpoint of diver
sification. Let’s look over Walton farm
ers’ 1946 Better Farming 12-Point Agri
cultural Program and see what it has 
to offer, as well as how it operates.

Cotton is point number one. Every 
community in the county is a one-va
riety cotton community, and all com
munities are joined in a county-wide 
organization. More than 99 per cent 
of the annual acreage is planted to the 
same high-yielding, improved variety.

“Among the reasons for our phe
nomenal success with cotton are use of 
a liberal amount of well-balanced ferti
lizer and the treatment of planting 
seed,” County Agent Shores explains.

And speaking of phenomenal success 
with cotton, Walton farmers have won 
two state-wide awards for excellence in 
production of this fleecy crop. At the 
beginning of the war, they were pre
sented with a trophy signifying great
est achievement in cotton production 
for the year in Georgia. In 1945 one 
of Walton’s communities produced an 
average per-acre yield of 525 pounds 
of lint to win another state trophy.

Mr. Shores advises farmers to plant 
cotton on good land, fertilize heavily, 
plant in 30- to 36-inch rows, two stalks 
in hills 8 to 12 inches apart, and fight

25



26 B e tter  C rops W it h  P l a n t  F ood

the boll weevil and other insects. For 
fertilizing cotton generally, he recom
mends 600 to 800 pounds of 4-8-6.

“The 1938 income from cotton in 
W alton County as indicated by the 
U. S. Department of Agriculture was 
$1,266,458. The income in 1945 on
6,000 less acres is estimated to be 
$3,606,200. The advanced price of cot
ton has had some bearing on this dif
ference but the yield per acre since 
1938 has increased approximately 200 
pounds, which would indicate better 
farming methods and better selection 
of seed.”

Incidentally, W alton’s 1945 estimated 
per-acre yield of 500 pounds lint is the 
highest ever recorded in Georgia for a 
county average.

The number two point for 1946 is 
sweet potatoes, a supplemental cash 
crop to cotton. In 1938 the potato was 
introduced as a supplemental cash en
terprise, the variety being the improved 
Puerto Rican. Every family who has 
suitable soil and sufficient labor is 
urged to grow sweet potatoes for early 
market. In 1945 growers realized 
$251,000 more for their potatoes than 
in 1938, and the yield has increased 
about 100 bushels per acre. To grow 
this cash crop in the quickest possible 
time for the early market, Walton 
growers fertilize the potatoes with 600 
to 800 pounds of 4-8-12.

A year-round garden for every farm 
family-—an ultimate goal in Walton 
County—is point number three. Rec
ommended size of the garden is one- 
fourth to one-half acre for home use, 
and one acre for canning and sale. 
Heavy fertilization is advised. Com
munity canning plants are operated by 
vocational agriculture teachers, and one 
freezer locker is now serving many 
W alton families. These two preser
vation sources are contributing greatly 
to improving the food supply and are 
affording means of preserving the sur
plus garden vegetables for off-season 
use.

Point number four recommends the 
setting out of a home orchard, berry

patch, and grape vineyard. New home 
orchards in this Georgia county are 
very noticeable since the inauguration 
of the intensive farm planning program 
eight years ago.

The fifth point explains that every 
farm family should have two good 
dairy cows and should use good bulls.

“Farmers who have sufficient cows 
and home-grown feeds are urged to 
sell grade “A” or “B” milk, since mar
kets are already established for both 
in the county,” Agent Shores points 
out. Recent years have seen tremen
dous increases in Walton’s dairy pro
duction. The value of dairy products 
sold has increased seven times in seven 
years.

Grow out one beef cow for home 
consumption is number six in Walton’s 
12-point farm plan. And if home
grown feed is available, farmers are 
advised to grow out as many extra ani
mals as possible for market. The 
county now has at least three outstand
ing registered beef cattle herds and 
others of grade and purebred beef.

Two hogs for each farm are recom
mended in point seven. In addition, 
production of hogs for market is 
strongly advised if feed on the farm is 
available.

“Every farm operator,” says County 
Agent Shores, “is urged to have one 
brood sow to furnish pigs for his own 
use and for his tenants. We also ad
vise the growing of one to three grazing 
crops for hogs.”

Grow out at least 200 baby chicks 
and save 50 of the best pullets for lay
ing hens—that’s point number eight. 
For growth of broilers on a large scale, 
plenty of planning is recommended to 
help insure profitable returns. For 
Walton farmers, commercial broiler 
production has skyrocketed since 1938 
—from $2,500 to more than a million- 
dollar enterprise.

One big underlying factor in Wal
ton’s agricultural success is point num
ber nine; namely, feed and soil improve
ment crops. Today, farmers in this 

( Turn to page 42)



I* F . Hester, W alton County farm er, p o in ts out to  County Agent II. H . Shores the d iversification
h e  is  p r a c tic in g  o n  h is  fa rm .



A b o v e i W alton  farm er* nae a ll  th e  approved practice* o f  eo tton  p roduction , in clu d in g  good  ginning. 

B e lo w : F ertiliza tion  and other good  practice* m ean better paaturage fo r  W alton County livestock .



A bove i H ere ia an e lec tr ica lly  h eated  h ot-b ed  fo r  aweet pota to  planta used by W alton farm ers. 

Below  t D airying oecnpiea  a b ig  part in  th e  W alton  farm  set-up and good m ules supply farm  pow er.



B elow : (L e ft  to  r igh t) 
L. I . Skinner, Ass’t* 
D ir., Ga. Agr. Ext. Serv., 
J. T . Byrd, Pres, o f  
C otton I m p r o v e m e n t  
A ssoc., and H. H. Shores, 
W alton C ounty Agent, 
adm ire trophy presented  
for  exce llen ce  in  lint 
production  p r a c t i c e s  
w hich in clu d e liberal 

use o f  fertilisers .

L e f t : Seed treatm ent is 
an ' im portant step  in  
W alton C ounty cotton  
p rod u ction . Last year 
farm ers in  th is Georgia 
county  produced more 
than  2 6 ,0 0 0  bales on 
ap proxim ately  2 6 ,0 0 0  

acres.



Only recently has boron assumed a field of importance 
JK IV p W  F i l m  *n P̂ ant nutrition. Where once we used to say that 

I l I U  c£ m inor elements could be taken care of by
Ml l l n r n n  catc^y words “C Hopkns Cafe Mg. (mighty good)”

we now have to add a number of other elements in
cluding boron as essential for plant growth. The comparatively small quantities 
involved caused these elements to be overlooked in earlier investigations since 
they were furnished by impurities in the materials used or the containers, like 
glass, in which the plants were grown. Modern techniques have changed this 
picture and reinvestigation of many projects once thought closed has neces
sitated conclusions entirely different from those originally drawn.

The famous boron experiments at Williamsburg, Virginia, conducted over 
the last several years have furnished striking results on the use of borax on 
alfalfa. Conversation with a plant pathologist disclosed, however, that around 
1900 he was called to investigate trouble growers had been experiencing with 
alfalfa in that area, but lack of boron as the cause was never suspected. For 
many years it was felt that the growing of alfalfa was not a practical or profitable 
practice over most of the South. It has now been found by the use of boron 

■ and potash along with the previously recognized lime and phosphate that alfalfa 
j will produce fine crops over most of this region. Many sections were having 

difficulties in maintaining the yield and quality of their vegetables and fruits 
due to trouble which was thought to be disease but which now has been found 
to be boron deficiency. Numerous other instances undoubtedly could be cited, 
and recognition of the necessity for boron and other minor elements is changing 
agricultural practices over wide areas of the country.

In order to acquaint agricultural audiences with the symptoms of boron 
I deficiency, how boron can be used, and its source, a film entitled Borax From 
| Desert to Farm has recently been released. This motion picture was sponsored 
I by the two largest borax producers in America—the American Potash and 
I Chemical Corporation and the Pacific Coast Borax Company. It is being 
I distributed by the American Potash Institute under whose direction it was 
I produced with the helpful cooperation of many agricultural experiment stations 

and extension staffs including Alabama Agricultural Experiment Station, Uni
versity of California, Clemson Agricultural College, Cornell University, Univer
sity of Maryland, New York State Agricultural Experiment Station and Extension 
Service, Virginia Agricultural Extension Service, and the University of Wisconsin. 
This 16 mm. color film has a commentary on the sound track describing the 
background and action as they are being shown.

The picture opens with scenes in California showing the beautiful and inter
esting country in which borax is produced. Colorful scenes in the desert around 
Searles Lake and in Death Valley as well as at the two producing plants are 
shown. Brief mention is made of the industrial uses of borax especially in 
the glass, enamel, and chemical industries. From there the film turns to the
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agricultural side of borax usage. Commonly recognized symptoms due to 
boron deficiency are shown for a large number of crops including apples, olives, 
alfalfa, celery, sugar and table beets, cauliflower, sweet potatoes, and others.

The American Potash Institute will be pleased to loan Borax From Desert 
to Farm to agricultural colleges and experiment stations, county agricultural 
agents, vocational teachers, other responsible agricultural advisory and farm 
groups, and members of the fertilizer trade. Requests for bookings should be 
directed to the Institute at 1155 Sixteenth St., N . W., Washington 6, D. C., its 
home office.

At the 44th annual convention of the Association
T h p  ^ n i l t l i p r n p r c  Southern Agricultural Workers held in

JUUlllKIIICia Biioxi> Mississippi, January 15-17, nearly 2,000
' I ' n l r p  C f n r L  of the South’s men and women of science took

inventory of their assets and liabilities. They 
not only were reviewing the war years, during which no conventions were held, 
but were looking ahead through the next 10 years.

Sessions of the meeting were likened to a 16-ring circus. If there could be 
any criticism of the program, it would be that so much was taking place simul
taneously that one person could not cover all spots of interest. Sectional groups 
included agricultural and rural sociology, agricultural editors, agricultural en
gineers, agronomy—soils and crops, animal husbandry, commissioners of agri
culture, dairy science, entomologists, forestry, home economics, horticultural 
science, marketing, phytopathology, plant physiology, poultry, and soil con
servation. Leaders in the respective fields presented problems and the results 
of research work,

In referring to the financial progress of the farmers of the South, W. C. 
Lassetter of Memphis, Tennessee, out-going president of the Association, listed 
five points for consideration:

1. Bank deposits in the country banks now are six times larger than they 
were in 1939 and 1940.

2. The farmers have more cash in their pockets than during these same years.
3. They have additional money in such things as bonds, which can be con

verted into cash.
4. They have another high cash potential in their present investments in 

quality livestock—a much bigger investment than ever before.
5. The farm mortgage indebtedness is at its lowest point in years, having 

been reduced by more than $800,000,000 in 17 years to a low now of about 
$ 1,200,000,000.

Mr. Lassetter stated that of all the farms in the country providing their 
owners with a $1,000 annual cash income (equal to $1,700 for a city worker) 
42 per cent of them are in the 14 Southern states.

To science was given most of the credit for this progress. The South has 
learned to restore and maintain the fertility of her soils. She has learned the 
growing of pastures for quality livestock. She has learned to diversify along 
other lines and to mechanize to cut costs of production. As in agriculture in 
any other territory or with any other industry anywhere, there are still many 
more problems to be solved. That most of these will be, before another 
10 years roll around, is guaranteed by the eager interest everywhere evident 
at this convention.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July ......... July-June July-June Oct.-Sept. July-June July-June July-June . . . .

Av. Aug. 1909-
July 1 9 1 4 ... 12 .4 10.0 69 .7 87 .8 6 4 .2 88 .4 11.87 22 .55

1920.................... . 15 .9 17 .3 125.3 141.7 6 1 .8 182.6 16.46 25 .65
1921.................... . 17 .0 19.5 113.3 113.1 52 .3 103.0 11.63 29.14
1922.................... . 2 2 .9 22.8 6 5 .9 100.4 7 4 .5 9 6 .6 11.64 30 .4 2
1923.................... . 28 .7 19.0 9 2 .5 120.6 82 .5 9 2 .6 13.08 41 .23
1924.................... . 2 2 .9 19.0 68.6 149.6 106.3 124.7 12.66 3 3 .25
1925.................... 19 .6 16 .8 170.5 165.1 69 .9 143.7 12.77 31 .59
1926.................... 12 .5 17 .9 131.4 117.4 7 4 .5 121.7 13.24 22.04
1927.................... 20.2 20 .7 101.9 109.0 85 .0 119.0 10.29 34 .83
1928.................... 18 .0 20.0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34.17
1929.................... 16 .8 18.3 131.6 117.1 79 .9 103.6 10.90 30 .92
1930.................... 9 .5 12.8 91 .2 108.1 59 .8 67 .1 11 .06 22 .04
1931.................... 5 .7 8.2 4 6 .0 72 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10 .5 38 .0 54 .2 31 .9 38 .2 6.20 10.33
1933.................... .1 0 .2 13.0 82 .4 69 .4 52 .2 7 4 .4 8 .0 9 12.88
1934.................... 12.4 21 .3 44 .6 7 9 .8 81 .5 8 4 .8 13.20 33.00
1935.................... 11.1 18.4 59 .3 7 0 .3 6 5 .5 8 3 .2 7 .5 2 30 .54
1936.................... 12.4 23 .6 114.2 9 2 .9 104.4 102.5 11.20 33.36
1937.................... 8 .4 20 .4 52 .9 8 2 .0 5 1 .8 96 .2 8 .74 19.51
1938.................... 8.6 19.6 55 .7 7 3 .0 4 8 .6 5 6 .2 6 .7 8 21 .79
1939.................... 9 .1 15.4 69 .7 7 4 .9 5 6 .8 69 .1 7 .94 21 .17
1940.................... 9 .9 16.0 54 .1 85 .5 6 1 .8 68.2 7 .5 8 21 .73
1941.................... . 17 .0 26 .4 80 .7 9 4 .0 75.1 9 4 .5 9 .67 47 .65
1942.................... . 19 .0 36 .9 117.0 119.0 91 .7 109.8 10.80 45.61
1943.................... . 19.9 4 0 .5 131.0 204.0 112.0 136.0 14.80 52 .10
1944.................... . 20 .7 4 2 .0 149.0 192.0 109.0 141.0 16.40 52.70
1945................... 2 2 .4 4 2 .6 139.0 200.0 114.0 149.0 15.10 51 .80
1946 

January . . . . . 22 .36 36 .3 145.0 208 .0 110.0 154.0 15.70 50.90
February.. . . .  23.01 33 .9 146.0 223.0 111.0 155.0 15.80 50.30
M arch ........... .  22.70 3 1 .9 157.0 236 .0 114.0 158.0 16.30 47 .5 0
April............ 23.59 42 .9 162.0 245.0 116.0 158.0 15.00 48 .00
May.............. .  24.09 4 3 .0 157.0 251 .0 135.0 170.0 14.80 49 .60
June............. . 25 .98 59 .0 147.0 251 .0 142.0 174.0 14.70 51 .50
July.............. . 30 .83 56 .7 148.0 275 .0 196.0 187.0 15.00 60.00
August......... . 33 .55 48 .6 143.0 2 80 .0 180.0 178.0 15.10 59.10
September. . .  3 5 .30 4 8 .8 128.0 224 .0 173.0 179.0 15.40 57.80
October........ .  37.69 5 3 .0 122.0 209 .0 171.0 188.0 16.10 66.00
November... . 29.23 43 .8 123.0 200.0 127.0 189.0 17.20 89 .90
December. . . .  2 9 .98 4 3 .5 126.0 210.0 122.0 192.0 17.70 91 .5 0 .  •  •  •

1920.................... 128
Index Numbers 

173 180
(Aug. 1909- 

161
—July

96
1914 =  100) 

207 139 114
1921.................... 137 195 163 129 81 117 98 129
1922.................... 185 228 95 114 116 109 98 135
1923.................... 231 190 133 137 129 105 110 183
1924.................... 185 190 98 170 166 141 107 147 143
1925.................... 158 168 245 188 109 163 108 140 143
1926.................... 101 179 189 134 116 138 112 98 139
1927.................... 163 207 146 124 132 135 87 154 127
1928.................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931.................... 46 82 66 83 50 44 73 40 116
1932.................... 52 105 55 62 50 43 52 46 102
1933.................... 82 130 118 79 81 84 68 67 91
1934.................... 100 213 64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119
1936.................... 100 236 164 106 163 116 94 148 104
1937.................... 68 204 76 93 81 109 74 87 110
1938................... 69 196 80 83 76 64 57 97 88
1939.................... 73 154 100 85 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941................... 137 264 116 107 117 107 81 211 129
1942.................... 153 369 168 136 143 124 91 202 163
1943.................... 160 405 188 232 174 154 125 231 245
1944................. 167 420 214 219 170 160 138 234 212
1945.................... 181 435 199 228 178 169 127 230 224
1946 

January....... 180 363 208 237 171 174 132 226 249
February. . . 186 339 209 254 173 175 133 223 276
March.......... 183 319 225 269 178 179 137 211 283
April............ 190 429 232 279 181 179 126 213 282
M ay............. 194 430 225 286 210 192 125 220 177
June............. 210 590 211 286 221 197 124 228 186
July.............. 249 567 212 313 305 212 126 266 163
August......... 287 486 205 319 280 201 127 262 162
September. . 285 488 184 255 269 202 130 256 154
October........ 304 630 175 238 266 213 136 293 151
November.. 236 438 176 228 198 214 145 399 207
December.. 242 435 181 239 190 217 149 406 166
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 

16-17% 
ammonia

of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
per unit N bulk per S. E. Mills f.o.b. factory, cago, bulk, bulk,

bulk unit N per unit N bulk per unit N per unit N per unit N
1910-14.................. ___  S2.68 82.85 83.50 83.53 83.37 83.52
1922........................ ___  3.04 2.58 6.07 4.66 4.75 4.99
1923........................ ___  3.02 2.90 6.19 4.83 4.59 5.16
1924........................ ___ 2.99 2.44 5.87 5.02 3.60 4.25
1925........................ ___  3.11 2.47 5.41 5.34 3.97 4.75
1926........................ ___  3.06 2.41 4.40 4.95 4.36 4.90
1927........................ ___  3.01 2.26 5.07 5.87 4.32 5.70
1928........................ ___  2.67 2.30 7.06 6.63 4.92 6.00
1929........................ 2.04 5.64 5.00 4.61 5.72
1930........................ ___  2.47 1.81 4.78 4.96 3.79 4.58
1931........................ ___  2.34 1.46 3.10 3.95 2.11 2.46
1932........................ ___  1.87 1.04 2.18 2.18 1.21 1.36
1933........................ ___ 1.52 1.12 2.95 2.86 2.06 2.46
1934........................ ___  1.52 1.20 4.46 3.15 2.67 3.27
1935........................ ___ 1.47 1.15 4.59 3.10 3.06 3.65
1936........................ ___  1.53 1.23 4.17 3.42 3.58 4.25
1937........................ ___  1.63 1.32 4.91 4.66 4.04 4.80
1938........................ ___  1.69 1.38 3.69 3.76 3.15 3.53
1939........................ ___  1.69 1.35 4.02 4.41 3.87 3.90
1940........................ ___  1.69 1.36 4.64 4.36 3.33 3.39
1941........................ ___  1.69 1.41 5.50 5.32 3.76 4.43
1942........................ ___  1.74 1.41 6.11 5.77 5.04 6.76
1943........................ ___ 1.75 1.42 6.30 5.77 4.86 6.62
1944........................ 1.75 1.42 7.68 5.77 4.86 6.71
1945........................ 1.75 1.42 7.81 5.77 4.86 6.71
1946 

January ............. ___  1.75 1.42 7.81 5.77 4.86 6.71
February............ ___  1.75 1.42 7.81 5.77 4.86 6.71
M arch................ ___  1.75 1.42 7.81 5.77 4.86 6.71
April................... ___  1.75 1.42 7.81 5.77 4.86 6.71
M ay.................... ___  1.75 1.42 9.08 6.10 4.86 7.30
June.................... ___  1.88 1.42 10.34 6.42 4.86 7.90
July.................... ___  1.88 1.42 11.62 8.15 5.34 9.60
August............... ___  2.22 1.46- 16.88 8.14 6.07 12.14
September......... ___  2.22 1.46 10.32 6.95 6.07 12.14
October.............. ___  2.22 1.46 13.20 7.12 8.30 12.14
November......... ___  2.22 1.46 15.19 11.26 12.14 12.75
December.......... ___  2.22 1.46 14.63 11.37 12.14 11.90

Indue Numbers (1910-14 = 100)

113 90 173 132
112 102 177 137
111 86 168 142
115 87 155 151
113 84 126 140
112 79 145 166
100 81 202 188
96 72 161 142
92 64 137 141
88 51 89 112
71 36 62 62
59 39 84 81
59 42 127 89
57 40 131 88
59 43 119 97
61 46 140 132
63 48 105 106
63 47 115 125
63 48 133 124
63 49 157 151
65 49 175 163
65 50 180 163
65 50 219 163
65 50 223 163

65 50 223 163
65 50 223 163
65 50 223 163
65 50 223 163
65 50 259 173
70 50 295 182
70 50 332 231
83 51 482 231
83 51 295 . 197
83 51 377 202
83 51 434 319
83 51 418 „ 322

140 142
136 147
107 121
117 135
129 139
128 162
146 170
137 162

12 130
63 70
36 39
97 71
79 93
91 104

106 131
120 122
93 100

115 111
99 96

192 2................................
192 3 ................................
192 4 ................................
192 5................................
192 6................................
192 7 ................................
192 8 ................................
192 9 ................................
193 0 ................................
193 1................................
193 2................................
193 3 ................................
193 4 ................................
193 5 ................................
193 6 ................................
193 7 ................................
193 8 ................................
193 9 ................................
'!*» . . . . . . . . . . . . . . . . . .  s  15 .‘II  i s  i s
Jq lo ................................  65 49 175 163 150 192
\ l 4A ................................  65 50 180 163 144 189

 U m  2 1 9  m  u *  9
1 9 4 5 ; ; ; * . . ; . . ................  6 5  5 0  2 2 3  163 1 4 4  1 9 1

« i  10 223 163 144 191January   65 50 io 191
webruha ry   65 50 223 163 144 ' 11'
M arch  65 50 223 163 144 191

...........................  St 259 173 144 207
M»V  ™ 5 0  295 182 144 224
-Ju.ne  l°Q 50 332 231 158 273
4uly- •    0 3  51 482 231 180 345
£ U* " * V ;   f |  295 . • 197 180 345September  |3  51 . 246 345
2,ctobeTu   0 3  5 I 434 319 360 362November  83 61 360 338
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

Super- - Florida rock, bulk, in bags, magnesia, bulk,
phosphate land pebble 75% f.o.b. per unit, 

c.i.f. At
per unit, per ton, per unit,

Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1
1910-14............ .. SO.536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.657
1922.................. .566 3.12 6.90 .632 .904 23.87 . . . .
1923.................. .550 3.08 7.50 .588 .836 23.32 . . . .
1924.................. 2.31 6.60 .582 .860 23.72 . . . .
1925.................. .600 2.44 6.16 .584 .860 23.72
1926.................. .598 3.20 5.57 .596 .854 23.58 .337
1927.................. .525 3.09 5.50 .646 .924 25.55 .586
1928.................. .580 3.12 5.50 .669 .957 26.46 .607
1929.................. .609 3.18 5.50 .672 .962 26.59 .610
1930.................. .542 3.18 5.50 .681 .973 26.92 .618
1931.................. .485 3.18 5.50 .681 .973 26.92 .618
1932.................. .458 3.18 5.50 .681 .963 26.90 .618
1933.................. .434 3.11 5.50 .662 .864 25.10 .601
1934.................. .487 3.14 5.67 .486 .751 22.49 .483
1935.................. 3.30 5.69 .415 .684 21.44 .444
1936.................. 1.85 5.50 .464 .708 22.94 .505
1937.................. 1.85 5.50 .508 .757 24.70 .556
1938.................. .492 1.85 5.50 .523 .774 15.17 .572
1939.................. .478 1.90 5.50 .521 .751 24.52 .570
1940.................. .516 1.90 5.50 .517 .730 24.75 .573
1941.................. .547 1.94 5.64 .522 .780 25.55 .570
1942.................. .600 2.13 6.29 .522 .810 25.74 .205
1943.................. .631 2.00 5.93 .522 .786 25.35 .195
1944.................. .645 2.10 6.10 .522 .777 25.35 .195
1945.................. .650 2.20 6.23 .522 .777 25.35 .195
1946

January....... .650 2.20 6.40 .535 .797 26.00 .200
February. . . .650 2.20 6.40 .535 .797 26.00 .200
Marph.......... .650 2.20 6.40 .535 .797 26.00 .200
April............ .650 2.20 6.40 .535 .797 26.00 .200
M ay............. .650 2.20 6.40 .535 .797 26.00 .200
June............. .650 2.30 6.45 .471 .729 22.88 .176
July.............. .650 2.60 6.60 .471 .729 22.88 .176
August......... .700 2.60 6.60 .471 .729 22.88 .176
Septem ber.. .700 2.60 6.60 .471 .729 22.88 .176
October........ .700 2.60 6.60 .471 .729 22.88 .176
November. . .700 2.60 6.60 .535 .797 26.00 .200
December. . .700 2.60 6.60 .535 .797 26.00 .200

Indax N um bart (1910-14 —  100)

1922...................... 106 87 141 89 95 99
1923...................... 103 85 154 82 88 96 •  •  •  •
1924...................... 94 64 135 82 90 98 •  •  •  •

1925...................... 110 68 126 82 90 98 •  •  •  •

1926...................... 112 88 114 83 90 98 82
1927...................... 100 86 113 90 97 106 89
1928...................... 108 86 113 94 100 109 92
1929...................... 114 88 113 94 101 110 93
1930...................... 101 88 113 95 102 111 94
1931...................... 90 88 113 95 102 111 94
1932..................... 85 88 113 95 101 111 94
1933..................... 81 86 113 93 91 104 91
1934..................... 91 87 110 68 79 93 74
1935..................... 92 91 117 58 72 89 68
1936..................... 89 51 113 65 74 95 77
1937..................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939..................... 89 53 113 73 79 101 87
1940..................... 96 53 113 72 77 102 87
1941..................... 102 54 n o 73 82 106 87
1942..................... 112 59 129 73 85 106 84
1943..................... 117 55 121 73 82 105 83
1944..................... 120 58 125 73 82 105 83
1945...................... 121 61 128 73 82 105 83
1946

January........... 121 61 131 75 84 108 83
February......... 121 61 131 75 84 108 83
March.............. 121 61 131 75 84 108 83
April................ 121 61 131 75 84 108 83
M ay................. 121 61 131 75 84 108 83
June................. 121 64 132 66 76 95 80
July.................. 121 72 135 66 76 95 80
August............. 131 72 135 06 76 95 80
September. . . . 131 72 135 66 76 95 80
October............ 131 72 135 66 76 95 80
November....... 131 72 135 75 84 108 83
December........ 131 72 135 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and All Commodities

Prices paid
by farmers Wholesale 
for com* prices 

Farm modities of all com* 
prices'* bought* moditiest

192 2 ...............  132 149 141
192 3 ...............  143 152 147
192 4 ...............  143 152 143
192 5 ...............  156 156 151
192 6 ...............  146 155 146
192 7 ...............  142 153 139
192 8   151 155 141
192 9 ............... 149 154 139
193 0 ............... 128 146 126
193 1 ...............  90 126 107
193 2 ............... 68 108 95
193 3 ............... 72 108 96
193 4 ............... 90 122 109
193 5 ...............  109 125 117
193 6 .............. *. 114 124 118
193 7 ...............  122 131 126
193 8 ............... 97 123 115
193 9 ...............  95 121 112
194 0 ...............  100 122 115
194 1   124 131 127
194 2   159 152 144
194 3   192 167 151
194 4 ...............  195 176 152
1945   202 180 154

ertilizer Chemical Organic Superphoslaterial! ammonia tee ammonia tee phate Potash'
116 101 145 ‘ 106 85
114 107 144 103 79
103 97 125 94 79
112 100 131 109 80
119 94 135 112 86
116 89 150 100 94
121 87 177 108 97
114 79 146 114 97
105 72 131 101 99
83 62 83 90 99
71 46 48 85 99
70 45 71 81 95
72 47 90 91 72
70 45 97 92 63
73 47 107 89 69
81 50 129 95 75
78 52 101 92 77
79 51 119 89 77
80 52 114 96 77
86 56 130 102 77
93 57 161 112 77
94 57 160 117 77
96 57 174 120 76
97 57 175 121 76

1946
January... 206 184 156 97 57 175 121 78
February.. 207 185 156 97 57 175 121 78
March  209 187 158 97 57 175 121 78
April  212 188 160 97 57 175 121 78
May  211 192 162 99 57 189 121 76
June  218 196 163 100 60 203 121 70
J u l y   244 209 181 103 60 230 121 70
A ugust.... 249 214 187 116 67 293 131 .
September. 243 210 181 108 67 223 131 70
October... 273 218 197 115 67 286 131 70
November. 263 224 198 127 67 382 131 78
December.. 264 225 204 127 67 376 131 78
• II S D A. figures. B eg inn ing  J a n u a ry  1946 farm  prices and index num bers of 

specific fa rm  products  revised from a  ca lendar year  to a  crop-year basis. Truck 
crops index ad ju s ted  to the  1924 level of the all-com m odity  index.

t  D ep ar tm en t of Labor index converted to 1910-14 base.
t  The Index num bers  of prices of fe r ti l ize r  m a te r ia ls  a re  based on orig inal study 

made by the  D epartm en t of A gricu ltu ra l Economics and F arm  Management, 
C o r n e l l  University , I thaca, New York. These indexes a re  complete since 1897. 
The series  w as revised and rew eigh ted  as of March 1940 and November 1942.

* Since June 1941, manure salt* are quoted F.O.B. mines exclusively. . 
• •T h e  weighted average  of prices actually paid for potash are lower than the

annual average  because since 1920 over 90% of the potash used In agriculture ha* 
been c o n t r a c t e d  fo r during the discount period. Since 1937. the maximum d l.cou . 
has been 12%. Applied to m uriate of potash, a price slightly abo^e $.471 pe 
unit K ,0  thus more nearly approxim ates the annual average than do prices based 
•n arithm etical average* o f monthly quotations.



This section  con ta in s a short review  o f  som e o f  th e  m ost practica l and im portant b u lle tin s , and lists  
all recent p u b lica tion s o f  th e  U nited  States D epartm ent o f  A gricu lture, the State E xperim ent S tations, 
and Canada, re la tin g  to  F ertilisers, S o ils , Crops, and E conom ics. A file  o f  th is  d epartm ent o f  BETTER  
CROPS W ITH PLANT FOOD w ould  p rovide a com p lete  in d ex  covering  a ll p u b lica tion s from  these  
sources on the p articu lar su b jects nam ed.

Fertilizers
"Fertilizer Sales, By Grades, 1946 Season," 

Ala. Coop. Crop Reporting Serv., Office of 
Agr. Statisticianj 121Vz Lee St., Montgomery 
4, Ala., Oct. 16, 1946.

"Agricultural Mineral Sales as Reported to 
Date for Quarter Ended September 30, 1946," 
Bu. of Chem., Dept, of Agr., Sacramento 14, 
Calif., FM-134, Dec. 12, 1946.

"Commercial Fertilizer Sales as Reported 
to Date for Quarter Ended September 30,
1946," Bu. of Chem., Dept, of Agr., Sacra
mento 14, Calif., FM-135, Dec. 12, 1946.

Supplemental List, Commercial Fertilizers 
Registrants for the Fiscal Year Ending June 
30, 1947," Bu. of Chem., Dept, of Agr., 
Sacramento 14, Calif., FM-136, Dec. 26, 1946.

"Supplemental List, Agricultural Minerals 
Registrants for the Fiscal Year Ending June 30,
1947," Bu. of Chem., Dept, of Agr., Sacra
mento 14, Calif., FM-137, Dec. 26, 1946.

"Chemical Investigations of the Metabolism 
of Plants: I. The Nitrogen Nutrition of 
Narcissus Poeticus," Agr. Exp. Sta., New  
Haven, Conn., Bui. 496, Feb. 1946, H. B. 
Vickery, G. W. Pucker, A. f. Wakeman, and
C. S. Leavenworth.

"Inspection of Commercial Fertilizers," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
318, April, 1946.

"Inspection of Commercial Fertilizers and 
Agricultural Lime Products," Agr. Exp. Sta., 
Mass. State College, Amherst, Mass., Bui. 130, 
July, 1946.

"Liquid and Solid Sources of Nitrogen for 
Cotton Production, 1943-45," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Serv. 
Sheet 399, fan. 1946, John Pitner and F. E. 
Edwards.

"Placement of Nitrogen Fertilizer for Corn 
and Oats," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Serv. Sheet 400, Feb. 
1946, John Pitner.

"Fertilizer Studies With Vegetables in 
Cameron County," Agr. Exp. Sta., Texas 
A t y  M, College Station, Texas, P. R. 1025, 
Aug. 16, 1946, B. S. Pickett.

"Distribution of Fertilizer Sales in Texas, 
January 1-June 30, 1946," Agr. Exp. Sta., 
Texas A ( y  M, College Station, Texas, P. R. 
1037, Sept. 19, 1946, J. F. Fudge.

"1946 Results of Plow-Sole Fertilizer Dem
onstrations in Wisconsin," Soils Department,

College of Agr., Madison, Wis., C. J. Chapman.
"1946 Results of Fertilizer Demonstrations 

on Small Grain and Hay," Soils Dept., Univ. 
of Wis., Madison, Wis., C. J. Chapman.

"Consumption and Trends in the Use ol 
Fertilizer in the Year Ended June 30, 1944," 
U.S.D.A., Washington, D. C., Cir. 756, Nov. 
1946, A. L. Mehring, Hilda M. Wallace, and 
Mildred Drain.

Soils
"The Effect of Tillage on Soil and Moisture 

Conservation and on Crop Yields at Langdon 
and Edgeley and at Other Points in North 
Dakota," Agr. Exp. Sta., N. D. Agr. College, 
Fargo, N. D., Bui, 341, Aug. 1946, C. L. 
Engle horn.

"Progress Report on Tillage Methods in 
Preparing Land for Corny Depts. of Agron. 
and Agr. Eng., Ohio Agr. Exp. Sta., Wooster, 
Ohio, Mimeo. 102, April 18, 1946, J. B. 
Page, C. J. Willard, and G. W. McCuen.

"Our Land, Its Conservation, Improvement, 
Best Use," Clemson Agr. College, Clemson, 
S. C., Cir. 286, June 1946.

"Soil-Moisture Studies Lead to Improved 
Cultural Practices," U.S.D.A., Washington,
D. C., R.A.S. 65 (P) Aug. 30, 1946.

Crops
"Oats for Grain, Grazing, Hay," Ext. Serv., 

Ala. Polytechnic Inst., Auburn, Ala., Cir. 310, 
Rev. June 1946, J. C. Lowery.

"Plant Winter Legumes Where Peanuts 
Are Harvested," Ext. Serv., Ala. Polytechnic 
Inst., Auburn, Ala., Cir. 311, July 1945, 
/. C. Lowery.

"Vegetable and Herb Seed Production in 
Arizona," Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., Bui. 204, July 1946, A. E. 
Griffiths, W. W. Jones, and A. H. Finch.

"Wheat, Barley and Rye Variety Trials in 
Arkansas," Agr. Exp. Sta., Univ. of Ark., 
Fayetteville, Ark-, Bui. 461, Feb. 1946, C. K. 
McClelland.

"1945 Arkansas Corn Yield Tests," Agr. 
Exp. Sta., Univ. of Ark-, Fayetteville, Ark-, Rpt. 
Ser. 2, Ian. 1946, D. B. Shank.

"1945 Arkansas Rice Yield Tests," Agr. Exp. 
Sta., Univ. of Ark-, Fayetteville, Ark-, Rpt. 
Ser. 3, /an. 1946, C. R. Adair, L. C. Kapp, 
and E. M. Cralley.

"1945 Yields of Fall Sown Oat Varieties in

37
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Arkansas," Agr. Exp. Sta., Univ. of Ark., 
Fayetteville, Ark-, Rpt. Ser. 4, Jan. 1946, 
W. J. Wiser, H. R. Rosen, and C. K . Mc
Clelland.

"Gardening By the Month," Ext. Serv., 
Colo. A M College, Fort Collins, Colo., Ext. 
Bui. 386-A, April 1945, C. M. Dr age.

"Preliminary Report of Green Grazing 
Versus Hays for Fattening Swine," Ga. Exp. 
Sta., Experiment, Ga., Cir. 152, Nov. 1946, 
Z. A. Massey and S. W. Fisher.

"Grafting the Avocado in Hawaii," Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu 10, 
Hawaii, Ext. Cir. 211, Nov. 1946, William 
Bern bower.

"Fifty-third Annual Report of the Idaho 
Agricultural Experiment Station," Agr. Exp. 
Sta., Univ. of Idaho, Moscow, Idaho, Bui. 
268, July 1946.

"Value and Use of Tobacco Stalks in Farm 
Practice," Agr. Exp. Sta., Univ. of Ky., Lex
ington, Ky., Bui. 486, May 1946, M. E. Weeks 
and P. E. Karraker.

"A Twelve-Month Grazing Program for the 
Rice Area of Louisiana," Agr. Exp. Sta., La. 
State Univ., Baton Rouge, La., Bui. 407, Sept. 
1946, R. K . Walker and M. B. Sturgis.

"Sixty-first Annual Report of the Maine 
Agricultural Experiment Station 1944-1945," 
Agr. Exp. Sta., Univ. of Maine, Orono, Maine.

"Progress Through Research, 58th Annual 
Report of the Agricultural Experiment Sta
tion 1944-1945," Univ. of Md., College Park, 
Md.

"Vegetative Propagation of White Pine," 
Agr. Exp. Sta., Mass. State College, Amherst, 
Mass., Bui. 435, July 1946, W. L. Doran.

"A Fast Way To Seed Hairy Vetch in Cot
ton," Agr. Ext. Serv., Univ. of Mo., Columbia, 
Mo., Cir. 533, July 1946, J. R. Paulling and 
Ralph Ricketts.

"Progress of the N ew York State Extension 
Service," N. Y. State College of Agr., Cornell 
Univ., Ithaca, N . Y., Ext. Bui. 699, July 1946.

"Research and Farming, 68th Annual Re
port, 1945," Agr. Exp. Sta., Univ. of N. C., 
Raleigh, N. C., P.R. 4.

"Better Tobacco Plants," N. C. Agr. Ext. 
Serv., State College Station, Raleigh, N . C., 
Ext. Cir. 293, Sept. 1946.

"Tree Ring Studies in North Dakota," Agr. 
Exp. Sta., N . D. Agr. College, Fargo, N. D., 
Bui. 338, April 1946, G. F. Will.

"Introduction and Spread of Weeds and 
Other Plants in North Dakota," Agr. Exp. 
Sta., N. D. Agr. College, Fargo, N. D., Bui.
339, May 1946, O. A. Stevens.

"Range Vegetation Studies," Agr. Exp. 
Sta., N . D. Agr. College, Fargo, N . D., Bui.
340, June 1946, W. C. Whitman and E . A. 
Helgeson.

"Gladiolus, Their Culture and Care in 
North Dakota," Ext. Serv., N. D. Agr. College, 
Fargo, N. D., Cir. A-92, Jan. 1946, H. A. 
Graves.

"The Ohio Corn Performance Tests: 1943 
and 1944,” Dept, of Agron., Agr. Exp. Sta.,

Wooster, Ohio, Sp. Cir. 71, Feb. 1946, G. H. 
Stringfield, R. D. Lewis, and H. L. Pfaff.

Science for the Farmer, 59th Annual Re
port," Agr. Exp. Sta., Pa. State College, State 
College, Pa., Bui. 480, July 1946.

"Pepper Variety and Strain Trials— 1946," 
Agr. Exp. Sta., Pa. State College, State Col
lege, Pa., Paper 1335, Dec. 18, 1946, M. L. 
Odland.

"Sweet Corn Variety and Strain Trials— 
1946," Agr. Exp. Sta., Pa. State College, State 
College, Pa., Paper 1340, Oct. 1, 1946, M. L. 
Odland and C. J. Noll.

"Pea Variety and Strain Trials, 1946," Agr. 
Exp. Sta., Pa. State College, State College, 
Pa., Paper 1343, Oct. 23, 1946, R. E. Larson.

"Trials of Annual Flowers, 1946," Agr. Exp. 
Sta., Pa. State College, State College, Pa., 
Paper 1347, Nov. 15, 1946, E. I. Wilde and 
John R. Culbert.

"Tomato Variety and Strain Trials, 1946," 
Agr. Exp. Sta., Pa. State College, State College, 
Pa., Paper 1351, Dec. 9, 1946, M . L. Odland.

"Lama Bean Variety and Strain Trials— 
1946," Agr. Exp. Sta., Pa. State College, 
State College, Pa., Paper 1354, Dec. 13, 1946, 
M. L. Odland.

"Rutabaga Variety and Strain Trials— 
1946," Agr. Exp. Sta., Pa. State College, 
State College, Pa., Paper 1356, Dec. 17, 1946, 
C. J. Noll and M. L. Odland 

"Sweet Potato Production Possibilities in 
South Carolina," Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., Bui. 364, April 
1946, M. J. Peterson, G. H. Aull, E. W. 
Knobel, and J. C. Downing.

"The Cotton Contest—1944," Clemson Agr. 
College, Clemson, S. C., Cir. 267, Feb. 1945, 
H. G. Boylston.

"Small Grains in South Carolina," Clem
son Agr. College, Clemson, S. C., Cir. 292, 
Oct. 1946, H. A. Woodle and W. H. Craven.

"Early Planted Treated Seed Produces 
Higher Sorghum Yields," Agr. Exp. Sta., 
S. D. State College, Brookings, S. D., Bui. 
381, April 1946, W. F. Buchholtz.

"Alfalfa Strains for Middle Tennessee," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
Cir. 94, Aug. 1946, J. B. Washko and J. A. 
Ewing.

"Panorama of Agricultural Research, Texas, 
58th Annual Report, 1945," Agr. Exp. Sta., 
Texas A O ’ M, College Station, Texas, C. H. 
McDowell.

"Vetch Improves Soil Fertility in East 
Texas," Agr. Exp. Sta., Texas A M, Col
lege Station, Texas, P.R. 1024, Aug. 8, 1946,
E. B. Reynolds and J. C. Smith.

"Austin Wheat," Agr. Exp. Sta., Texas A 
M, College Station, Texas, P.R. 1027, Aug. 
23, 1946, I. M. Atkins and E. S. McFadden.

"Factors Influencing Cotton Harvesting 
Methods on the High Plains," Agr. Exp. 
Sta., Texas A M, College Station, Texas, 
P.R. 1029, Aug. 27, 1946, D. L. Jones and 
H. D. Lynn.

"Grasses for Greater Production in Wash
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ington,” Ext. Serv., State College of Wash., 
Pullman, Wash., Cir. 81 (Rev.), Sept. 1946.

"Clovers for Greater Production in Wash
ington,” Ext. Serv., State College of Wash., 
Pullman, Wash., Cir. 83 (Rev.), Sept. 1946.

"Grasses for Greater Production in Wash
ington: Seeding Grasses and Legumes,” Ext. 
Serv., State College of Wash., Pullman, 
Wash., Cir. 104, Sept. 1946.
. ."Data on Weather from 1924 to 1945 at 
the Irrigation Branch Experiment Station, 
Near Prosser, Washington,” Agr. Exp. Sta., 
State College of Wash., Pullman, Wash., Bui. 
473, April 1946, C. Emil Nelson.

"The Fruit Orchard in Wyoming,” Agr. Ext. 
Serv., Univ. of Wyoming, Laramie, Wyo., 
Cir. 58 (R e v j,  March 1945, W. O. Ed
mondson.

"Report of Cooperative Extension Work in 
Agriculture and Home Economics, 1946,” 
Ext. Serv., U.S.D.A., Washington, D. C., 
Oct. 15, 1946.

Economics
"Land Tenure in Arkansas: IV. Further 

Changes in Labor Used on Cotton Farms, 
1939-44,” Agr. Exp. Sta., Univ. of Ark.., 
Fayetteville, Ark., Bui. 459, Aug. 1945, O. T. 
Osgood and J. W. White.

"Twenty-first Annual Report of the Farm 
Bureau Farm Management Service, 1945," 
Dept, of Agr. Econ., Univ. of 111., Urbana, 
III., AE-2389, May 1946, M. L. Mosher and
F. J. Reiss.

"Complete Costs and Farm Business 
Analysis on 24 Farms in Champaign and 
Piatt Counties, Illinois, 1945,” Agr. Exp. Sta., 
Univ. of III., Urbana, 111., AE-2410, Aug. 
1946, R. H. Wilcox, J. R. Harris and A. C. 
Ruwe.

“An Economic Study of the History, Status 
and Operation of Agricultural Cooperatives in 
Indiana,” Agr. Exp. Sta., Purdue Univ., La
fayette, Ind., Bui. 518, 1946, T. L. Canada and
E. H. Matzen.

"Costs, Returns, and Practices in Producing 
Tobacco in Jefferson County, Indiana,” Agr.
Exp. Sta., Purdue Univ., Lafayette, Ind.,
S.B. 519, 1946, F. V. Smith.

"Suggested Adjustments in Kansas Agri
culture for 1947,” Kans. Agr. Exp. Sta.,
Manhattan, Kans., Agr. Econ. Rpt. 30,
Aug. 1946.

"Problems Pertaining to Farm Real Estate 
Assessment as Reported by County Assessing 
Officers,” Kans. Agr. Exp. Sta., Manhattan,

LAST CHANCE
They had searched in vain for a 

hotel room. “Well, mother,” he said, 
“I guess we’ll have to sleep in one of 
those night clubs, even if they do charge 
$5 for covers.”

Kans., Agr. Econ. Rpt. 31, Oct. 1946, N. J. 
Anderson, Harold Howe, and W. H. Pine.

"The Operators’ Cost of Producing Some 
Field Crops in Central Missouri," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Res. Bui. 
399, March 1946, B. H. Frame.

"Some Effects of the War on Rural Life in 
Missouri, 1939-1945," Agr. Exp. Sta., Univ. 
of Mo., Columbia, Mo., Res. Bui. 401, April 
1946, Gerard Schultz.

"Looking Ahead With Montana Farmers 
and Ranchers," Ext. Serv., Montana State 
College, Bozeman, Mont., Cir. 170, July 1946,
H. R. Stucky and H. G. Halcrow.

"Looking Ahead With Montana Farmers 
and Ranchers, Farm and Home Topics," Ext. 
Serv., Mont. State College, Bozeman, Mont., 
Cir. 171, Oct. 1946, H. R. Stucky and H. G. 
Halcrow.

"Wartime and Peacetime Farming in South 
Carolina, 1945,” Clemson Agr. College, Clem
son, S. C.

"The Utah Price Situation," Utah Agr. 
Exp. Sta., Logan, Utah, Mimeo. 330, Sept. 
29, 1946, W. P. Thomas 

"The 1947 Agricultural Conservation Pro
gram for: WR 47-1, Ariz.; WR 47-1, Calif.; 
WR 47-1, Colo.; WR 47-1, Idaho; WR 47-1, 
Kans.; NER-1110-Mass.; WR 47-1, Mont.; 
WR 47-1, Nev.; NER-1110, N. H.; NER-1110, 
N. J.; New Mexico; WR 47-1, N. D.; NER- 
1110, Pa.; NER-1110, R. L; WR 47-1, Utah; 
NER-1110, Vt.; WR 47-1, Wash.; WR 47-1, 
W yo.” U.S.D.A., Washington, D. C.

"The 1947 Handbook of Conservation Prac
tices for: ECR-1101, Del.; ECR-1101, Md.; 
ECR-1101, N. C.; ECR-1101, Tenn.; ECR- 
1101, Va.; ECR-1101, W. V a.” U.S.D.A., 
Washington, D. C.

"Purchasing Hybrid Seed Corn Coopera
tively," Farm Credit Admin., U.S.D.A., Wash
ington, D. C., Misc. Rpt. 100, Aug. 1946, 
T. E. Hall.

"World Rice Production and Trade,” 
Office of Foreign Agr. Relations, U.S.D.A., 
Washington, D. C., Foreign Agr. Rpt. 15, 
Oct. 1946, F. J. Rossiter, L. Thelma Willahan, 
and W. E. Cummings.

"Agricultural Outlook Charts,” U.S.D.A., 
Washington, D. C., Book I > Oct. 1946.

"Citrus: Estimates of Production and Utili
zation, 1943-44 to 1945-46,” Bu. of Agr. 
Econ., U.S.D.A., Washington, D. C., Oct. 
1946.

"United States Tariff Rates on Agricultural 
Products (R ev.),” Bu. of Agr. Econ., U.S.D.A., 
Washington, D. C., Aug. 1946, C. F. Wells.

Johnny: Pa, is it wrong to say coffer
dam ?

Pa: No, my son. Why?
Johnny: Well, the other day our old 

cow got choked on a turnip and I 
thought she’d cofferdam head off.



Fifty-One Bushels Difference

] \S  much as 51 bushels of corn per 
acre are lost each year by the 

farmer who uses inadequate fertilizer 
and checks his com  on rolling land. 
The principal thief is the runoff from 
the watershed carrying soil and fer
tilizing elements.

A study of these losses from runoff 
and the influence of conservation prac
tices is being made by the Purdue Uni
versity Agricultural Experiment Station 
and Soil Conservation Research Divi
sion at the Throckmorton farm, south 
of Lafayette.

In 1945, corn watersheds that were 
contour-cultivated and had 900 pounds 
of 8-8-8 and six tons of manure plowed 
under yielded more than during any of 
the three previous years, indicating that 
the beneficial results as measured by 
crop yields accumulate. The corn yield 
from the contoured field was 122

bushels while the yield from the ad
jacent watershed was 71 bushels or a 
difference of 51 bushels. The compara
tive yields in 1942, the first year that 
conservation farming methods were 
used on the one field, were 92 and 67 
bushels respectively in favor of the con
servation methods.

The story of the disappearing crops is 
told in figures giving the amount of soil 
washed away on the comparative fields. 
Last year the total of solids lost from 
two watersheds in corn check-seeded 
and fertilized with 150 pounds of 
0-14-7 per acre was three and one-half 
tons per acre.

Nitrogen losses were likewise more 
than six times as great on the untreated 
as on treated watersheds. This explains 
in part the lower yields, as crop yields 
are often limited by the lack of nitrogen 
during critical growing periods.

Mechanized Farms Expand

In farm mechanization there has been 
the double problem of fitting the ma
chine to the farm and of fitting the 
farm to the machine. Some farm ma
chines have been getting smaller. For 
example, many modern combines are 
midgets compared with the early horse- 
drawn combines built for the “bonanza” 
wheat farmers. In general, however, 
U. S. farms are growing in size to fit 
the machines, Elco Greenshields of the 
Bureau of Agricultural Economics says 
in an article, “Farms Are Getting 
Larger and Fewer,” in The Agricul
tural Situation.

On farms still operated by a family 
—a father or a father-and-son combina
tion—mechanization favors a larger 
farm because the same work force can

care for more acres. Also, if mechan
ized labor saving is to be economical, 
the machine must be kept working 
enough to pay its way. The family
sized farm, also, is forced into competi
tion with the farms of larger acreage 
which mechanization has made possible 
as commercial ventures. Such informa
tion helps account for some of the fol
lowing highlight facts from this article.

“The average farm for the country 
as a whole is now 50 acres larger than 
25 years ago, 20 acres larger than five 
years ago. In the Midwest, where ex
treme sizes are less numerous, the 
average farm has increased about 30 
acres in 25 years.”

“Today, over half of the farm land 
in the country is in farms of over 500

40
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acres, compared to only a third in 
1920. And farms over 1,000 acres now 
account for 40 per cent of the farm 
land compared with less than a fourth 
25 years ago.

The number of 100-acre to 180-acre 
farms decreased by over 110,000 during 
the war.

“The census would show an even

more pronounced trend toward larger 
farms if the very small units—those 
under 10 acres and for the most part 
not much more than rural residences 
for city workers—were not included in 
the total. The number of those so- 
called farms has increased over 300,000 
since World W ar I, nearly 90,000 in 
the past five years.”

Large Grasses for Pasture
(From page 14)

hay crops. Orchard grass is reputed 
to be better adapted to infertile soils 
than timothy. Since the fertility in our 
plots has been equal, we cannot judge 
as to this factor. We do know it is very 
compatible with ladino and resists in
cursions of volunteer grasses better than 
brome and much better than rye grass. 
It makes as much growth in the heat of 
summer as smooth brome and more 
than timothy. It should not be seeded 
on wet, cold soils since it will be ready 
to graze or may even be headed out be
fore the land is ready for the trampling 
of the animals. If it does “head out,” 
the seed will spread and infest other 
nearby areas. The biggest weakness 
of orchard grass is that it can be over- 
grazed in late fall to the point of kill
ing out. It appears to be necessary for 
it to go into the winter with some 
growth which is indicative of root re
serves. On the other hand, fairly close 
grazing early and until September first 
is desirable, with management, of 
course.

R eed  Canary grass has long been 
recognized as being very well adapted 
to wet land. In our trials, it has been 
seeded on well-drained soils, where it 
has proved to be both hardy and 
drought-resistant. It lacks palatability, 
however, and unless closely grazed 
competes too much with ladino. Like 
orchard grass, reed canary resists the 
incursion of other grasses. Our impres
sion of reed canary in these trials has

been that it looks better than it really 
is and that a clipping or harvest as we 
make it does not bulk up or weigh up 
as it does on a similar growth with the 
other grasses. Its use should probably 
still be confined to wetter areas which 
may be too wet for ladino and other 
clovers, but where it will undoubtedly 
do better than its mates in these trials.

Perennial rye grass has proved to 
be the least hardy of any of these 
grasses and has been too quickly sup
planted by Kentucky blue and bent 
grass in our tests. Perhaps new varie
ties will be developed to overcome this 
fault. Until they are, we would favor 
seeding this grass in a complex mixture 
with other grasses rather than singly 
with clovers. The grass is palatable 
and ladino appears to do well with 
it. It has long been the chief pasture 
grass of northern Europe and the 
British Isles where it is very highly 
regarded. Measured by our yard
sticks, it does not rank as high as its 
virtues abroad would appear to indi
cate.

Tall Fescue  has maintained itself 
somewhat better than the other grasses 
in this test. Part of this may be due 
to its lack of palatability, part to its 
decumbent habit of growth. This habit 
causes the leaves at the crowns of the 
plants to lie flat on the ground and for 
that reason they are difficult for the 
animals to browse closely. It is the
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best yielder of all these grasses in late 
fall and apparently this factor coupled 
with its resistance to grazing allows 
it to persist. Ranking below orchard 
grass and reed canary in palatability, 
probably because of the harshness of the 
foliage, it isn’t likely that tall fescue

will achieve the importance that its 
persistence and yielding ability would 
deserve. These virtues speak well for 
its inclusion in conservation programs 
in which the emphasis is placed upon 
soil cover rather than palatability and 
grazing value.

Yields Tell the Story
(From page 26)

southern county are growing crimson 
clover, lespedeza, velvet beans, soy
beans, cowpeas, and rye for grazing, 
soil improvement, hay, and seed. They 
are planting corn, grain, and hegari to 
feed livestock and provide food for the 
family. They are producing wheat for 
feed and home use. They are seeding 
five to seven bushels of small grain and 
legume mixture per acre for fall and 
winter temporary grazing. County 
Agent Shores urges heavy fertilization 
of corn and advises larger acreage of 
hybrid corn which brought excellent 
yields in 1944 and 1945. The Farmers 
Bank of Monroe sponsors annually a 
five-acre corn contest.

Soil erosion control, as point number 
ten, is well established in the county. 
This has been accomplished through 
terracing, use of sericea and kudzu, 
definite plans of crop rotation, refores
tation, and sericea border strips around 
fields and woods.

W ithout sufficient acreage in perma
nent pasture (point number eleven), 
the tremendous increase in livestock in
come would have been difficult. Mow
ing of pastures at least three times a 
year to control weeds is advised.

Point number twelve in W alton’s 
dozen-barreled farm planning is one 
that the rest of Georgia and the nation 
are watching closely. It concerns 
health. Walton was one of six counties 
in the United States elected by the Inter- 
Bureau Committee on Postwar Pro
gram of the U. S. Department of Agri
culture in 1942 to conduct an experi
mental rural health program. Last

year 673 families received medical care 
through this health association which is 
non-profit and designed to administer 
medical care at low cost.

Sums up County Agent Shores, with 
Home Agent Miss Holbrook in agree
ment: “Progress made by the farm
people in the development of their 
farms and homes and in the develop
ment of cash crops since 1938 clearly 
indicates that Walton farm families are 
following the agricultural program rec
ommended by their Program Planning 
Committee.”

And as Editor Camp observes in his 
weekly newspaper: “The boy on many 
a farm will not be content with the 
livelihood provided by cotton yields of 
250 pounds or corn crops of 10 bushels 
to the acre.”

Walton County, however, is keeping 
most of its farm boys at home by grow
ing more commodities on fewer acres— 
a situation that is providing land for so 
many uses: crop rotation, soil conser
vation practices, permanent pasture, re
forestation, and others that will add to 
the ultimate income. You don’t have 
to ask Walton County farmers if a 
planned agricultural program pays. 
They’ve already proven it.

It ain’t the school Mary hates, it’s 
the principal of the thing.

A perfect gentleman makes every 
other man in the room uneasy.

Time is the greatest healer, but he’s 
certainly no beauty specialist.
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Fertilizers and Human Health
(From page 18)

bon, the key element in organic matter, 
was in the atmosphere as carbon di
oxide. In due time primitive forms of 
life came into existence. Only through 
these, and the higher forms of plant 
life that evolved from them, was the 
inorganic carbon of the atmosphere 
combined with water, air, and soil to 
form organic matter. Animals made 
use of the organic matter that had been 
manufactured by plants but they did 
not construct organic matter from its 
primary constituents.

The validity of Liebig’s concept has 
been verified in many plant physiology 
greenhouses. Luxuriantly perfect crop 
plants are being widely grown to full 
fruit production on mineral salts dis
solved in distilled water. Soil-less plant 
culture is now being practiced on a 
large scale for commercial purposes. 
It consists in dissolving the necessary 
chemicals in water and allowing this 
water to flow through beds of sand, 
gravel, cinders, or other similar inor
ganic materials that provide standing 
room for the plants while they are being 
fed. The beds contain no humus and 
no earthworms. Plants grown in this 
manner are equal in size and appear
ance to those in the field. Selected seed 
produced by these plants yield identical 
plants generation after generation.

Fertilizers Designed From Plant 
Ash

Analyses of plant ash were the start
ing point in finding out how to formu
late the fertilizers required to replace 
the elements consumed by plants. It is 
conceivable that animals need a larger 
number of elements than is contained 
in fertilizers. Two schools of thought 
exist as to what should be done about 
minor-element deficiencies in food and 
feed. One group insists that these extra 
elements be added to the soil so they 
can be built up into plant tissue and 
thus, hopefully, become more useful to

animals and man. The others believe 
that the need for extra mineral elements 
can best be met by adding traces of 
them to common salt. It is now stand
ard practice to add iodine to salt as a 
preventive for goiter. In some areas 
livestock are being fed cobalt sulfate as 
a cure for anemia. Manganese sulfate 
is being used as a remedy for slipped 
tendons in poultry. Large amounts of 
limestone and phosphate are fed to 
milk cows to insure adequate bone 
development.

Organic Matter Has Real Value in 
Soil

Although one can grow perfect 
plants in the complete absence of or
ganic matter this does not argue against 
encouraging greater attention to soil 
organic matter in agricultural practice. 
W hat is being aimed at is to separate 
facts from fancies so that intelligent 
consideration can be given to the per
plexing problems with which the soil 
conservationist has to deal.

It is now generally agreed that or
ganic matter has value in the soil be
cause:

1. It aids in the control of soil ero
sion by wind and water, whether in the 
form of growing roots, the crude resi
dues of plants, or as humus.

2. It serves as food for various types 
of desirable soil microorganisms, in
cluding the non-symbiotic types that 
fix atmospheric nitrogen.

3. It contains major and minor min
eral elements that were left behind in 
plant residues and can be reused by the 
crop that follows.

4. It improves the physical qualities 
of both light and heavy soils.

5. It aids, in mulch form, in prevent
ing loss of water by evaporation and in 
the regulation of soil temperature.

Many other more or less obscure val
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ues can be assigned to soil organic mat
ter, not excluding the possibility of its 
release of plant-stimulating hormones 
during decay or of their production by 
the soil microorganisms that bring this 
about. It is at this point that the scien
tist sees “through a glass darkly” but 
tremendous possibilities exist for the 
untrammeled imagination of the char
latan.

Organic Matter Grown with Inor
ganic Fertilizers

It has been repeatedly demonstrated 
that one of the most effective means of 
adding organic matter to the soil is 
by the intelligent use of purely inor
ganic fertilizers. In an experiment at 
the West Virginia Agricultural Experi
ment Station * it was shown that five 
tons of fertilizer per acre over a period 
of 15 years not only multiplied the yield 
by three but increased the soil’s organic 
matter 50 per cent.

Some 30 years ago the Director of the 
Ohio Agricultural Experiment Station 
pointed out that the second highest 
authenticated long-continued yield of 
wheat ever produced was 33.5 bushels 
per acre. This was the 74-year aver
age for the annually-manured, contin- 
uous-wheat plot on the Rothamsted Ex
periment Station Farm in England. 
But a plot alongside that had never 
received anything but chemical fertiliz
ers during this same period averaged 
one bushel more.

Fertilizers Stay the Hand of Famine
The essential plant-food elements are 

in continuous circulation from air to 
plant to air and from soil to plant to 
soil, sometimes by way of the animal 
and sometimes not. During this proc
ess a part is lost to the sea by way of 
drainage and sewage waters. Agricul
ture speeds up the rate of circulation of 
the elements and, in so doing, speeds 
up the rate of loss of elements to the 
sea. The lime and fertilizer industries 
fulfill highly essential functions in re-

* Residual Effects of Fertilizers, West Virginia 
Agr. Exp. Sta. Bui. 160, 1916.

storing these losses by bringing the es
sential elements back from ancient 
seas. They also aid the plant in recap
turing the nitrogen that escaped back 
to the air. A limited population may 
get along fairly well without these in
dustries, a larger population may con
tinue to exist, but an ever-growing and 
thriving population such as we enjoy 
in the United States must have their 
help. Millions of people die from star
vation every year in the Orient where 
practically no fertilizers are used, and 
many more millions go to bed hungry 
every night of the year.

No Cure for Old Age in Man

Man has been subjected to many haz
ards in the evolutionary process. Many 
of these hazards still remain to be dealt 
with. Marett* concluded that the first 
man originated in an area of iodine defi
ciency as a result of which he lost the 
hair of his simian ancestors. Metch- 
nikoff ** thought many of man’s ills 
grew out of the toxins that developed 
in his large intestine, an obsolete or
gan that failed to evolve as rapidly as 
man himself. Many other highly intel
ligent scientists have devoted their lives 
to one or another phase of this problem. 
Cowdry *** assembled a 936-page vol
ume that dealt with all the known facts 
about the aging of man, but he could 
not put his finger on a primary cause.

It is believed that the field of nutri
tion offers the most promising line of 
attack in extending the lifespan of man. 
As previously pointed out, a deficiency 
of one or more of the minor elements 
or a lack of balance in those of the ma
jor group of fertilizer elements may be 
responsible for part of his troubles. 
But few of the people of the United 
States eat the produce of just one soil. 
Such rapid advances have been made in

* Race, Sex, and Environment. The Chemical 
Publishing Company, Brooklyn, 1936.

** The Prolongation of Life. G. T. Putnam and 
Sons, New York, 1910.

*** Problems of Aging. Williams and W'ilkins 
Company, Baltimore, 1942.

/



methods of transportation that most of 
us are now the product of the soils of 
the whole earth. Any lack in the prod
uce of one could conceivably be made 
up by an abundance in the produce of 
some of the others.

No doubt there is some connection 
between fertilizers and human health, 
and the fertilizer industry would do 
well to finance an extensive research 
program to study this problem. A one
sided fertilizer program could lead to 
human disaster, just as an up-and- 
down-hill plowing program with a 
tractor would lead to land ruin. But 
just as the tractor is a powerful weapon 
for good when employed to construct 
terraces on the contour, so fertilizer,
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when rightly used, permits of working 
wonders with the soil, not only in 
terms of the quantity but also of the 
quality of the crop that is produced.

It seems probable that what appears 
to be an increasing tendency toward 
degenerative diseases in this country is 
merely an outgrowth of the great im
provement in the control of the dis
eases of youth. In proportion as more 
of the youth survive, more people live 
to be 60 or 70 and a larger number are 
caught by the diseases of these older 
ages. But whether at 5, 50, or 150, 
men die, if not from one cause then 
from another. Death may be delayed 
but, in so far as is now known, it is 
inevitable.

Hesearch Faints the W a y . . . i n  North Carolina

(From page 10)

rr

if

was increased from 42 bushels with no 
phosphate to 57 bushels where 40 
pounds of P20 5 per acre were applied. 
No yield increase was obtained from 
higher phosphate applications.

Early vegetative responses to phos
phate application were also found in 
Coastal Plain soils which contained as 
much as 58 p.p.m. of soluble phos
phorus. However, yields were not in
creased by phosphate fertilization. 
Adequate nitrogen and potash appli
cations were used in phosphate com
parisons.

N u trien t Balance Im portant

The need for nutrient balance was 
shown clearly in the experiment on the 
Dunbar soil. There was a striking 
yield response to nitrogen at the high 
potash level and no response to nitro
gen when no potash was applied. Like
wise, there was a marked yield response 
to potash at the high and intermediate 
nitrogen levels, but no response to

potash when 0 or 20 pounds of nitro
gen per acre were applied.

W inter Legumes Furnish  N itrogen

Figure 4 shows the effect of a good 
growth of Austrian winter peas on 
corn yields with and without additional 
nitrogen. The yield increase from win
ter legumes in plots where no addi
tional nitrogen had been added was 
about 40 bushels per acre. At turning 
time there was a solid cover of Austrian 
winter peas about one foot high which 
amounted to 2,100 pounds per acre of 
air-dry top growth which contained 
about 56 pounds of nitrogen per acre. 
The corn yield increase from this 
legume growth was about the same as 
that obtained from 60 pounds of chemi
cal nitrogen per acre.

In the plots where 60 pounds of nitro
gen were applied in addition to that 
furnished by the winter legume, an 
additional 20-bushel-per-acre increase 
was obtained. These data indicate that
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F ig . 4 .  Corn taken  from  p lo ts  receiv in g  0 ,  0  p lus A nstrian w inter peas, 6 0 , 6 0  p lu s Austrian  
w in ter peas, and 1 2 0  lb s. n itrogen  per acre on a N orfo lk  fine sandy loam , C. H. P arker farm, 

Johnston  C ounty. T he y ields were 1 7 , 5 8 , 5 9 , 7 9 , and 7 8  b u sh els per acre, respectively.

winter legumes furnish a substantial 
quantity of nitrogen for corn produc
tion but that supplemental nitrogen is 
necessary to produce maximum yields.

N itrogen Boosts P ro te in  in G rain  
Nitrogen applications had marked

influence on the protein content of the 
corn grain in all 25 of the experiments 
conducted in 1944 and 1945. The mag
nitude of increase in protein was 
usually the greatest where the yield re
sponse to nitrogen was lowest and vice 
versa. This relationship is shown in

120
tila:
^  100
at UJ 
CL

Z  CC.O O
I.
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(M 'GOUGAN fa r m )
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BUSHELS PER ACRE
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F ig . 5 . T he effect o f  n itrogen  ap p lica tion  u pon  corn  yield* and percentage protein  In th e  grain
under exce llen t m oisture condition*  at th e  J. M. M cGongan farm , H oke C ounty, and under condi

tion* o f  a June-A ugust drought at the M. C . Boger farm , D avie C ounty, In 1 9 4 4 .
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A VER AG E  Y IE LD S .C O S T S . & RETU RNS 
PER A C R E  FROM 2 5  CORN EXPER IM EN TS  

IN 1944 & 1945

0 40  80 120
POUNDS OF NITROGEN A PPL IED  PER  ACRE

Fig. 6 .  R eturns in  dollars from  average y ields  
o f 2 5  corn experim ents. V alues are figured at 
1 9 4 4  and 1 9 4 5  prices (co rn  $ 1 .5 0  per b ushel, 
labor 3 0 1 , m ule pow er 2 2 £  per h o u r ) . F erti
liser cost inclu des cost o f  n itrogen  app lied  p lus  
cost o f  one and o n e-h a lf tim es the p hosphoric  
acid and one and three-fourths tim es the potash  

I rem oved by the corn y ie ld s. (C orn prices, fixed  
costs, and lab or cost figures were obtained  from  
A gricultural E conom ics D ep artm en t). Pow er, 
labor, and equipm ent costs are a ll based on  
m ule operation  and hand harvesting. These  
costs have been  fou n d  to  b e considerab ly  less 

on m echanized  farm s.

j figure 5. Under the excellent moisture 
condition the yield response to nitrogen 

1 was exceptional and the increase in pro- 
|  tein percentage was relatively low. 
I  However, under the droughty condi

tion yields were increased only 31 
bushels. Further yield increases were 
limited by a lack of moisture, but the 
protein content continued to increase. 
In the Edgecombe County experiment 
(figure 2) there was no yield response 
beyond the 120-pound nitrogen appli
cation. However, the protein per
centage was substantially increased by 
an additional 40-pound nitrogen appli
cation. Leaf disease which occurred at 
the late roasting-ear stage destroyed 
much of the leaf tissue and apparently

retarded further carbohydrate manu
facture, while nitrogen uptake and pro
tein synthesis continued.

The nitrogen content of corn grain 
varied from a low of 0.92 per cent to a 
high of 1.99 per cent, or an approxi
mate range or 5.8 per cent to 12.5 per 
cent protein. Although corn is not 
sold for its protein content, it does seem 
that it should receive some consider
ation. Certainly substantial amounts 
of high-priced protein concentrates 
could be saved when hogs or poultry 
are fed corn containing 11 to 12 per 
cent protein as compared to corn with 
6 to 7 per cent protein.

Costs and Profits

The average corn yields, the fixed 
costs, fertilizer costs, and returns for 
labor and profit obtained in the 25 ex
periments conducted in 1944 and 1945 
are shown in figure 6. Since fixed costs 
and power costs per acre are almost 
constant, the data indicate that the 
greatest potentiality for profits in corn 
production came with adequate fer
tilization and high-per-acre yields. 
Thus with a moderate investment in 
fertilizer the farmer can produce his 
feed requirement on fewer acres and 
with less labor and greater profit.

Summary

The development of adapted corn 
hybrids through breeding research com
bined with the research findings on 
corn fertilization and culture offers an 
opportunity for the North Carolina 
farmer to greatly increase his corn 
yields. It should be emphasized that 
the farmer should use close spacing and 
avoid deep or late cultivation of his 
corn if he is to make most effective use 
of the yield potentiality of his improved 
soil fertility and adapted corn hybrids.

Salesgirl: “Yes, Mrs. Jones, our
girdles come in four fixed sizes—small, Real intelligence is like a river—the
medium, wow, and holy mackerel 1“ deeper it is the less noise it makes.
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Potash Pays for Peas at Chehalis, Washington
{From page 24)

leaves and stipules from the two areas, 
the samples from the Chehalis area 
averaging around one per cent while 
the average from the Puyallup area 
was over two per cent. In order to 
check the data more closely pea sam
ples were taken from experimental 
pea plots in both areas in 1945 and 
separated into leaves, stipules, petioles, 
and stems. Table 6 shows the percent
age potash in the various plant parts 
sampled at the full bloom stage.

The potassium analyses of both years 
(1944 and 1945) check quite closely 
and show a close correlation with the 
yield data presented earlier in this 
paper.

Since these preliminary studies 
showed some promise of indicating the 
nutrient status of the various soil types 
in Western Washington by using the 
pea plant as an absorbing medium, an 
elaborate study was undertaken in 
1946. The data will be reported in an
other paper.

A brief summary of the pertinent 
data is listed below:

(1) The best time for a single sam
pling appears to be approximately two

Table 5: Potassium Content of Leaves and Stipules from Random Plant 
Samples Taken in the Puyallup Area in 1941.

Per cent K

Grower Stage of plant growth
Leaves Stipul es

Blossoms....................................... 1.90 1.91
Pods formed.......................... 1.94 2.06
Pods formed........................... 2 .02 2 .10
Pods formed...........................
Pods formed...........................

* 2 .02 2.02
2.07 2.07

Blossoms....................................... 2.21 2.29
Blossoms....................................... 2 .41 2.53
Blossoms....................................... 2 .50 2.68
Blossoms....................................... 2 .53 2.66
Blossoms....................................... 2 .57 2.49

2 .22 2.28

weeks before full bloom. If two sam
ples are to be obtained the best times 
appear to be two weeks before blos
soming begins and when the plants are 
in full bloom.

(2) Results to date indicate that the 
stems or the petioles are satisfactory 
plant parts for analysis. These plant 
parts are illustrated in figures 1 and 
2. The leaves are also indicative of the 
nutrient status of the soil as has been 
shown, but they do not have the wide 
ranges of potash content present in the 
petioles and stems. In addition, fur
ther unpublished data seem to indicate 
that the petiole and stems are the best 
plant parts to sample for available 
phosphorus, thus enabling a single 
plant part to serve for both analyses.

It is hoped to undertake a survey of 
all the pea-growing areas in Western 
Washington in 1947 to ascertain the 
levels of phosphorus and potash by 
these methods. After the areas have 
been surveyed, field plot studies will be 
carried out in the various deficient 
areas to determine fertilizer require
ments.
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T a b l e  6 :  P o t a s s i u m  C o n t e n t  o f  L e a v e s ,  S t i p u l e s ,  P e t i o l e s ,  a n d  S t e m s  o f  
P e a  P l a n t s  S a m p le d  a t  F u l l  B lo o m  S t a g e  f r o m  t h e  P u y a l l u p  a n d  C h e h a l i s  
A r e a s  i n  1945.

Fertilizer*

Puyallup—Sultan silt loam Chehalis silty clay loam

Leaves Stipules Petioles Stems Leaves Stipules Petioles Stems

0-20-20 (Rock) f ................ 2.15 2.24 1.86 1.89 1.17 1.30 1.05 0.87
Check................................... 2.33 <2.40 1.83 1.83 0.73 0.82 0.54 0.58
5-20-0.................................. 2.09 2.33 1.68 1.73 0.90 0.90 0.57 0.64
5-20-20................................ 2.20 2.46 1.87 1.77 1.05 1.17 0.87 0.79
0-20-20................................ 2.12 1.99 1.70 1.80 1.13 1.35 1.08 0.87
0-20-0.................................. 2.32 2.32 1.62 1.71 0.87 0.90 0.54 0.60
Average................................ 2.20 2.29 1.76 1.79 0.98 1.07 0.78 0.73

* Figures based on 300 lbs. 5-20-20 fertilizer, 
t  All phosphate supplied by rock phosphate.

Home Town of Heroes
( From page 5)

IT  is reliably said by Alexandrians 
that Christ church was built and 

paid for with Oronoco tobacco, in 
which form of exchange the contractors 
were reimbursed. The first rector of 
this parish was also paid in tobacco, 
receiving 7,280 pounds of this leaf 
for his services plus 1,000 pounds ex
tra to meet his living quarters.

In his diary, Washington records at
tending church mostly at nearby Pohick 
parish prior to the Revolution, and 
afterwards he and his family were gen
erally in attendance at the Alexandria 
church. Here he bought a pew for 36 
pounds, 10 shillings, noted on a fly leaf 
of his day book.

Frolic, sports, and serious business 
occupied the famous General upon his 
return to private life in 1783 after re
signing his commission. From his 
diary comes this notation, October 10, 
1786: “At Alexandria in company with 
Major Washington and Mr. Lear; went 
to see the Jockey club purse run, dined 
by invitation from the members of 
same, and returned home in the eve
ning.”

Shordy thereafter when the proposed 
constitution had been ratified by Vir
ginia and New Hampshire, Alexandria 
citizens staged a big rally for general

rejoicing. Describing the event in a 
letter to Charles Pinckney, Washington 
concluded with this observation: “The 
people of Alexandria in this meeting 
constituted the first company in Amer
ica to gather in public to pour a liba
tion to the prosperity of the ten states 
that had actually adopted the general 
national government. The day has 
been memorable. I have just returned 
from assisting at the entertainment.”

Upon being formally notified of his 
election as president, he set out on a 
journey full of ovation all the way 
from Mt. Vernon to New York. First, 
however, he must pause enroute for 
a testimonial dinner in Alexandria 
with an address by Dennis Ramsay, the 
mayor. In closing the mayor exclaimed, 
“Farewell, go and make a noble people 
happy.”

Only a few years were left for the 
General to enjoy the bucolic scenes 
and village frolics on his retirement 
from public life. On his last birthday 
he spent a few hours amid old friends 
in Alexandria and watched maneuvers 
by the Uniformed Corps and took in 
an elegant ball at Gadsby’s Tavern 
later. He did no dancing himself, 
however, as he said his dancing days 
were over. The balcony where the
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musicians played that night and the 
woodwork trim  in the ballroom were 
removed a few years ago and taken 
to the Metropolitan Museum in New 
York.

This hostelry on Royal Street, or part 
of it, was erected in 1752 and in 1793 
the structure was bought by John 
Gadsby and wife, who made it a favor
ite spot for travelers and townsfolk. 
Many of the best public events in the 
General’s career, from the Braddock 
campaign to his last review of the In
dependent Blues a month or so before 
his death, were at this Tavern. Not 
only were the military balls in honor 
of his birthday celebrated here, but 
even prior to the war of liberation 
many similar celebrations were staged 
here to honor the natal day of the 
British monarch. Admiral John Paul 
Jones was a frequent guest also, and 
amusing anecdotes are rife about some 
of his eccentric tricks and convivial 
jests.

DN E more noteworthy incident re
mains as a reminder of how much 

the General looked to the future. Old 
Alexandria Academy which is still a 
landmark and a spot for youthful 
games was built through private funds. 
In colonial times it was strictly a 
private school, except that General 
Washington managed to have it speci
fied that one room in the building must 
be set aside for use as a public school 
room, and some say this was the very 
first such educational institution in 
America.

The quaint old town is full of note
worthy types of colonial architecture. 
Its doors and windows and some of 
its mantels are said to be masterpieces. 
It is not generally known that the 
Brothers Adam were among the pion
eers of Alexandria. J. Adam was a 
noted silversmith while R. Adam was 
a cabinet maker and wood designer. 
His famous interior trim-work influ
enced American architecture and furni
ture design for many years and is 
prized today.

The town has been the home of 
countless famous people, partly be
cause of its own charm and leisurely 
way of life, and partly owing to its near
ness to the Nation’s Capital. Two of 
the natives who reached fame were 
Charles Callahan, historian and Masonic 
leader, and Florence Crittenden Barrett 
—the lady who established a number of 
boarding homes for women and girls, 
known as the Florence Crittenden 
homes. Today numerous artists and 
writers reside there. Two well-known 
characters much in the public eye who 
claim this town as theirs are Judge 
Hugo Black of the Supreme Court and 
Archibald McLeish, former librarian of 
Congress.

Between the close of the W ar Be
tween the States and World W ar I 
the town fell into somnolence and de
cline. It enjoyed a brief revival in the
1917-21 period and then drew back 
into its shell again. But since the Jap 
attack of 1941 thrust us again into con
flict a rush of war work, army post 
services, and government residences re
sulted in a wave of increased activity. 
Today the town has a population of 
more than 75,000 and is a separate 
chartered entity with no “county” al
legiances.

/ I  S one looks across the broad Po- 
f \  tomac river in its winding course 
past Alexandria, where it is a trifle over 
a mile in width, one is not apt to 
realize that this town once boasted the 
second most thriving shipping port and 
ship building yards in the country.

At the outbreak of the Revolution 
her shipyards and ship carpenters were 
asked to speed up their efforts to as
sist the Colony and her heroic General. 
In 1776, famous year of Independence, 
two galleys were built there, each 
manned with fourteen guns and a crew 
of ninety-six men. The building was 
supervised by an old friend and social 
associate of the General, none other 
than George Mason of Gunston Hall. 
W ith the feeble Government hard- 
pressed for funds and with its ragged 
soldiers in need of all the fighting



spirit that Tom Paine could coax into 
them, it was finally necessary for some 
of the Alexandrian Scotchmen to dig 
into their own purses to foot the ship
building project. How that must have 
hurt them!

BY summer of 1781 the British flo
tilla sailed up the quiet river, stop

ping long enough to take on food and 
refreshments seized at Mt. Vernon it
self. It seems that this insult was a bit
ter pill for the absent General. His dis
tant cousin, Lund Washington, was 
caretaker. In a right smart reproving 
letter the General later told Lund what 
he thought of his behavior, saying that 
it was bad enough to yield to the enemy 
that way, but simply terrible and dis
graceful for him to board their vessels 
and converse with them. “This com
muning with scoundrels may become 
a subject for animadversion,” wrote the 
wrathy hero to his relative.

Meanwhile the doughty defenders of 
Alexandria relied too much for pro
tection upon two twelve-pounders to 
be mounted on traveling carriages and 
moved into a place of safety if a superior 
force of navy crewmen attacked the 
town. Except for some raids by pri
vateers and a few bold threats to sack 
and burn the town nothing eventful 
happened after all.

The Gazette files bore many wood- 
cut engravings of full-masted schooners 
with full sail to windward as decorative 
headpieces for the current nautical 
news. They reported the arrival in 
1783 of “The H unter,” built in the 
local yards for direct trade with Russia, 
arriving with a cargo of iron, cordage, 
and canvas. John Ladd announced the 
coming to port of “the Genera,” loaded 
with plaster of paris, cordage, and 
smoked herring. Other vessels ad
vertised to take freight or charter to 
all European waters and the ports of 
the Indies.

Other ports of entry besides Alex
andria in those days were at Nor
folk, Bermuda Hundred, Tappanhan- 
nock, Yorktown, and such ocean towns
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along the Virginia coastline. Captains 
and crews from Alexandria sailed with 
full cargoes of flour, bread, shingles, tar, 
slate, barrel staves, and tobacco. The 
port was a place of call for mariners 
needing repairs. Some remnants of 
this old-time glory remain along the 
steep streets which lead to the river, 
a few of the rough lanes being still 
paved with the cobblestones put there 
by interned Hessian prisoners of war.

Vicious struggles with smugglers who 
sneaked in cargoes of rum and other 
goods were noted in the news columns. 
The town appointed an official searcher 
whose duty it was to board and seize 
all vessels that violated the port regu
lations. It transpired that a few of the 
town worthies were themselves in 
league with the smugglers and after a 
series of shady events, fines were levied 
upon sundry offenders among the local 
gentry and a few of them were beaten 
bv the masked populace—a sort of repe
tition of the exploits of Paul Revere and 
his tea-party gang.

During the war with France, which 
was never officially declared, the Rev
enue Marine was organized. In one 
of the encounters with the enemy a 
local ship was lost. But later on in the 
W ar of 1812-14, the English fleet set 
siege to the town and after some Scotch 
deliberation, the mayor and his select
men surrendered. Besides taking away 
some good craft of seaworthy quality, 
the enemy fined the town 16,000 bar
rels of flour, 1,000 hogsheads of tobacco, 
150 bales of cotton, and lots of wine.

Twice since the early days faded to 
a memory have these old shipyards 
come to life again. Once during World 
W ar I, when Jones’ Point echoed to 
the sounds of riveters and clash of 
steel, and recently with the erection of 
the Naval Torpedo Station for arma
ment during World W ar II, have the 
traditions been revived to good pur
pose and without surrender.

7IND so life proceeds amid a blend 
of hallowed memory and ancestor 

worship, sacred landmarks and vener-

51
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ated traditions, mingled with the zip 
and zest of modern youth and up-to- 
date contrivances—a most interesting 
place to visit and a hard place to forget.

Some of its sidewalks are not easy 
to navigate even in the sunlight, with 
big root waves thrust across them from 
adjacent ancient sycamores, and with 
the edges strewn with loose bricks 
escaped from their moorings. Some of 
the stores along the principal thorough
fare have all the mellowness attributed 
to their age and respectable history. It 
is pointed out without much chance 
to doubt it that there are at least sixty 
business houses between the river and 
the Washington Masonic Memorial on 
Shooter’s Hill that were built before 
1830. If you find a floor wobbly and 
uneven or a sill leaning crazily, better 
not shout too loud about it because 
that’s part of the most treasured local 
color.

Those fortunate enough to have auto
mobiles may find a wealth of teeming 
lore and scenic beauty within a few 
hours’ drive inland. So all in all, we 
may toast Alexandria, home town of 
Washington, just as honestly and heart
ily as we revere his memory and his 
exploits. For both are worth it.

Someone had wired a government 
bureau asking whether hydrochloric 
acid could be used to clean a given 
type of boiler tube. The answer was: 
“Uncertainties of reactive processes 
make use of hydrochloric acid unde
sirable where alkalinity is involved.” 

The inquirer wrote back, thanking 
the bureau for the advice, saying that 
he would use hydrochloric acid. The 
bureau wired him: “Regrettable deci
sion involves uncertainties. Hydro
chloric will produce submuriate invali
dating reactions.”

Again the man wrote thanking them 
for their advice, saying that he was glad 
to know that hydrochloric acid was all 
right. This time the bureau wired in 
plain English:

“Hydrochloric acid,” said the tele
gram, “will eat hell out of your tube.”

Time Proven LaMotte 
Soil Testing Apparatus
LaM otte Soil T esting Service is the 
direct result of 26 years of extensive 
cooperative research w ith agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com
pensate for any special soil conditions 
encountered.
Methods for the following are avail
able in single units or in combination 
s e ts :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity &  alka-
N itrlte Nitrogen Unity)
Available Potash Manganeses
Available Phosphorus Magnesium 
Chlorides Aluminum
Sulfates Replaceable Calcium

T ests for Organic M atter and N utrient 
Solutions (hydroculture) furnished 
only as separate units.

LaMotte Combination 
Soil Testing Outfit

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with in
structions, $35.00 f.o.b. Towson, Mary
land.
Illustra ted  literature w ill be sent upon 
request w ithout obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.



AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
T om atoes (G en era l) Sw eet P otatoes (G en era l)
Asparagus (G en era l) B etter Corn (M id w est) and (N o rth ea st)
V ino Crops (G en era l)

Reprints
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A Negro, riding home on his mule, 
passed under an apple tree, so he 
stopped and reached up for a tasty 
apple on a high branch. Just as he 
did so, the mule started off, leaving 
Mose hanging perilously. Just then 
the owner of the orchard came along.

“W hat are you doing up there?” he 
demanded.

“Befo’ de Lawd,” said Mose, “Ah 
jes’ fell off mah mule!”

*  *  *

A very small boy came home de
jectedly from his first day at school. 
“Ain’t goin’ tomorra,” he muttered. 
“And why not?” his mother asked. 
“Well, I can’t read and I can’t write 
and they won’t let me talk, so what’s 
the use.”

*  *  *

Lecturer—“Of course you all know 
what the inside of a corpuscle looks 
like.”

Chairman—“Most of us do, but 
you’d better explain for those that 
haven’t been inside one.”

* # #

He: “Do you know that I am some
thing of a mindreader?”

She: “So? Well, why are you sitting 
at the other end of the davenport?”

* * #

Sailor (getting in barber chair)— 
“Cut all three short.”

Barber—“Which three?”
Sailor—“Whiskers, hair, and chat

ter.”

Visitor: “W hat a charming baby, 
and how it does resemble your hus
band.”

Hostess: “Gracious, you alarm me; 
we adopted the baby.”

# # #

A businesswoman entertaining some 
businessmen at luncheon in a French 
restaurant, and not wishing to be ob
vious about paying the check, whis
pered to her waiter when the meal was 
over, “L ’addition, s'il vous plait."

“Downstairs to your left, lady,” he 
replied.

# *  *

The sergeant was taking particulars 
from a new recruit.

“Are you married?”
“Yes, sir.”
“Any children?”
“Yes, sir. Five girls and four boys.” 
“Nine altogether.”
“No, sir. One at a time!”

*  *  *

Mabel: “So he says to me, ‘You are 
very laconic.’ ”

Maybelle: “Gee, what does that 
mcanr

Mabel: “I dunno. But I give him 
one in the nose to be on the safe side!”

# *  *

COULDN’T  GIVE HER AWAY 
Two Irishmen, one accompanied by 

his wife, met on the street.
Said Pat to Mike, “Let me present 

me woife to yez.”
“No, thanks,” replied Mike, “Oi got 

wan o’ me own.”
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BORON IN AGRICULTURE
A uthorities have recognized that the depletion of 

Boron in soil has been reflected in lim ited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained w ith the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County A gents are steadily  
increasing the recognition of the need for Boron in 
agriculture. W e are prepared to render every prac
tical assistance.

Borax is economical and very little  is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX

20 Mole Team. Reg. U. S. Pat. Off.



PASTURES are 
CASH CROPS

B H D

PASTURES can be made the 
most profitable land on the live
stock farm. Well-managed and 
properly-fertilized pastures often 
yield four to five times as much 
succulent, green, nutritious forage 
as the same land would yield with
out fertilizer and good manage
ment.

Early and liberal application of 
pasture fertilizer helps grasses 
and legumes to make quick, vig
orous growth, rich in proteins, 
minerals, vitamins and other nu
trients. Grazing this high-quality, 
appetizing, green forage, dairy 
cows increase milk production 
and meat animals rapidly put on 
valuable weight.

The abundant use of fertilizer 
on pastures not only yields more 
and better grazing, it also furn
ishes many extra grazing days— 
spring, summer and fall. By pro-, 
during extra yields of low-cost, 
high-quality green feed which 
animals can harvest, pasture ferti
lizer saves labor and greatly re
duces expensive barn feeding. 
And the good ground cover of 
grasses and legumes protects the 
soil from erosion.

Virginia-Carolina Chemical 
Corporation has been a leader in 
the manufacture of better pasture 
fertilizers, for many years. There 
is a V-C Fertilizer for every crop 
on every soil on every farm.

V IR G IN IA -C A R O L IN A  CHEM ICAL C O R P O R A TIO N  Make the
Richmond, V a . • Norfolk, Va. • Greensboro. N. C . • Wilmington, N. C. f  F E R T I L I Z E R S  I  .  L
Columbia, S . C . • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. %-----—y  good eorfH
Birmingham, Ala. • Jackson, M iss. • Memphis, Tenn. • Shreveport, La. l  r i
O rlando.F la .• E  St.Louis,III.• Baltim ore,M d.• C arteret,N .J.*Cincinnati,0 . o e n e r .
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NEW CHEMICALS
TO OVERCOME

FUNGI-INSECTS-WEEDS
GO Check the pest you tv ant to Control!

SEED DECAY A N D  D A M PIN G -O FF O F PEAS, BEAN S, LIMA BEANS A N D  
C O R N —Use Spergon seed protectant. It makes reduced planting 
rate possible with stronger stands, higher yields.

D O W N Y  M ILDEW  O F CAB B AG E — Use Spergon (Wettable) as a spray 
or dust. It is widely recommended by leading authorities.

LEAF BLIGHTS A N D  A N T H R A C N O S E  O F T O M A T O E S — Use Phygon 
(Wettable) as a dust or spray. It gives economical control and 
increased yields.

SEED DECAY A N D  D A M PIN G -O FF O F BEETS, SPIN A CH , T O M A TO ES , 
PEPPERS A N D  SW ISS CHARD — Use Phygon seed protectant. It is 
outstanding for these crops.

A N TH R A C N O SE O F BEANS C A N  BE CONTRO LLED — Use Phygon as a 
seed protectant, followed by Phygon (Wettable) as a spray ten 
days after emergence. Don’t lose your bean crop this year now 
that an effective control is available.

APHIDS, EU R O PEAN  RED MITES A N D  C O D LIN G  M O T H — Use Syndeet- 
30. At economical dosages, it gives commercial control of these 
orchard pests.

APH ID S, C O L O R A D O  P O TA TO  BEETLES, LEAF H O P PER S A N D  FLEA 
BEETLES O N  P O T A T O E S — Use Syndeet-30. It gives control with a 
labor-saving reduction in the number of sprays required. Syn
deet-30 is compatible with Bordeaux mixture.

W EED  C O N T R O L —Use Tufor-40, Tufor-70 and Tufor-E 
three formulations of 2, 4-D meet every weed control proble

5. These J?
Droblem.

EDIBLE V EG ETA B LE  IN SEC T  C O N T R O L  — Use Syntone—a fortified 
rotenone emulsion.
These recommendations are made on the basis of authoritative 
field trials by leading plant pathologists and entomologists.

Write for technical data sheets covering your specific problems.

N ew  S c ien tific  D evelopm en ts  o f  A g r ic u ltu ra l C hem ica l D ivision

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
1230 Avenue of the Americas • Rockefeller Center • New York 20, N. Y.



THE PLM T  
SPEAKS

A new four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

THE PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O T H E R  16MM. COLOR FILM S AVAILABLE 
FO R  T E R R IT O R IE S  IN D IC A TED

Potash in Southern A gri
culture (South)

In  the Clover (N orth
east)

Bringing C itrus Q uality 
to M arket (W est) 

Machine Placem ent of 
F ertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
P lant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(M idwest)

Potash Production in 
America (All)

Save T hat Soil (All)
Borax From D esert to Farm  (All)

IMPORTANT  
Requests should be made well in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.
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T H R E E  E L E P H A N T  B O R A X

W IT H  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

TH REE ELEPH ANT BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., Kraft Chemical Co., Inc., Chicago, 111.
Baltimore, Md. Marble-Nye Co., Boston and Worcester,

Arnold Hoffman & Co., Providence, R. I., Mass.
Philadelphia, Pa., Charlotte, N . C. ,

_ _ .  . i „  i . /  Southern States Chemical Co., A tlanta, Ga.Braun Corporation, Los Angeles, C aul.
A. Daigger & Co., Chicago, 111. Thompson Hayward Chemical Co., Kansas
„  . , ¥* t xt 1. -it C ity, Mo., St. Louis, Mo., Houston, Tex.,Dobson-Hicks Company, Nashville, Tenn. New ^  Memphij> Tenn.f
Ferro Chemical Corp., Cleveland, Ohio and Minneapolis, Minn.

Detroit, Mich.
Florida A gricultural Supply Co., Jackson- J0S*Ph T u rn "  & * * * & “ • N . J- and

ville and Orlando, Fla. Ch,ca«°* 111
Hamblet & Hayes Co., Peabody, Mass. Wilson & Geo. Meyer & Co., San Francisco,
The O. Hommel Co., Pittsburgh, Pa. Calif., and Seattle, Wash.
Innis Speiden & Co., N ew  York C ity and Additional Stocks at Canton, Ohio, N or-

Gloversville, N . Y. folk, Va., and W ilmington, N . C
Sears, Roebuck & Co. Stores

IN  C A N A D A :
St. Lawrence Chemical Co., L td., Montreal, Que., Toronto, O nt.

Information and Agricultural Boron References sent free on request. 
W rite Direct to:

A m eric an  P o ta s h  
&  Ch em ic a l  Co r po r atio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate of Potash in America
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Same Judicious . . .
Backtracking

BEFORE trying to fag your brains in attempting to make a wise 
choice of a farm program to guarantee absolute and unconditional 

solvency to the ones who grow your grub, it might not be amiss to 
[ take a refresher in respect to the steps we took to get where we are 

and why.
Even though we’ve lived through all of these economic experiences 

and written, talked, and heard many things about them, one soon 
forgets the pains of childbirth or what the doctor cost us. Then, 
moreover, some of us knew the chief actors in the drama and either 
sent them flowers after each performance or lambasted them with 
eggs and cabbages.

Of late, there have been divers worthy 
feelers put out to test the prevailing 
spirit of the ruralite anent the par
ticular brand of salvation and relief 
which he is least apt to snarl about or 
cast votes against. Little, if any, cog
nizance is taken meanwhile of the other 
folks who pay the ultimate bills or who 
are expected to eat up sundry surplus 
when the planners happen to guess 
wrong.

However, far be it from me to take 
sides in this scuffle or inject any un
happy similes or untoward references 
which could be interpreted as exhibiting 
bias or signs of a recalcitrant and re
actionary mind. As a matter of fact, 
your scribe has done yeoman service at 
the business end of a Remington for 
three decades, nobly reporting the in
finite zeal and unselfish loyalty of the 
“squash” bucklers who carried the
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fight from some obscure point in Iowa 
to the front pages of the Federal 
Register. All this, and heaven too, 
will be his reward!

Let us, therefore, be up and doing, 
scanning the pages of agrarian history. 
W e begin beyond that plebeian time 
that we knew so well as kids. In our 
salad days, about the only forms of 
government aid on the docket were the 
sums openly-or covertly handed out to 
old soldiers, big banks, and the rail
roads.

The banks and railroads had an easy 
time getting it out of Uncle Sam’s 
wallet pocket, but the indigent veterans 
of Gettysburg and San Juan Hill had 
to hire talented galaxies of high-priced 
legal lights to pry loose some small 
change in partial remuneration for 
physical disability.

Then we took on another war in 
1917 to bolster our crop of fresh heroes 
and give the farmers temporary pros
perity. During two years of war in 
Europe we produced food in more 
abundance than ever before and by 1919 
the Secretary of Agriculture acknowl
edged that the plow had saved civili
zation again. In much the same man
ner as today, the rural expectation was 
whetted to believe in a long period of 
heavy demand for the grain and live
stock which this country could raise— 
with a few sour notes to mar the jubi
lant chorus.

TH E N  in the summer of 1920 
agricultural prices began to waver 

and decline, slapping the war-bloated 
farmer into a coma just as he loaded 
up with produce to sell in exchange 
for mighty likely looking doodads in 

'the mail-order catalogs. W hat was 
worse, the prices he had to fork over 
for factory and store goods stayed up 
close to the fever pitch of wartime. 
The farmer thought that a world with 
tight belts, after severe rationing, would 
treat him nicer than that. It looked 
like somebody was pulling shenanigans, 
and folks who had extended their credit 
pretty thin in town banks to cover the

purchase price of more acreage called 
the situation indecent, only this was 
not the exact language used at all times.

This process whereby a yielding yeo
manry banged up solid against the 
rock of rigid buying prices caused two 
things to happen—death of an old 
rural regime and birth of the farmers’ 
partnership with government. Not 
right away quick, you understand, but 
with the protracted yet potent power 
commonly seen in the joyful fermenta
tion of a mess of pot-likker.

FACED with old debts contracted 
under happier times and insulted 

daily at the market place by meager 
tithes for their toil, it is no wonder 
that those days between 1920 and 1924 
were the boom era of the so-called farm 
propaganda organizations.

During the hectic 1920 campaign 
which put Harding in the front seat, 
the speeches made in the tall grass 
in support of price-fixing policies re
ceived no echo in Washington. Here 
the talk was mosdy about getting 
higher tariff fences built, more loans 
to push foreign exports, more chances 
to get farmers into debt with easy 
money, and a frill or two of legal trim
ming for the newly born cooperatives.

By dint of considerable vocal force 
and election threats, the boys from back 
there finally induced the Congress to 
establish a fact-finding commission of 
agricultural inquiry, which reported 
late that season that the pitch-fork ele
ment had taken a shellacking. This 
was not exactly news out West, but it 
showed that the country was aware 
anyhow that part of the machinery was 
in need of grease. Their modest esti
mate that farmers had only 77 per 
cent of the buying power which their 
mazuma had pre-war probably justified 
clerical costs spent by the commission, 
but it saved nobody’s skin. It is true 
that the commission ventured a few 
cautious recommendations, including 
giving co-ops a legal advantage if pos
sible, a workable system of inter
mediate credit for farmers, reduced



March 1947 5

freight rates, higher rural life stand
ards (if they could be found), and 
better roads to market. It closed with 
a pious adherence to the shelf-worn 
dictum that “interplay of economic 
forces and not legislative formulas must 
be sought for in restoring agricultural 
prosperity.”

Applying the panaceas sketched by 
the conference, Congress extended the 
life of the W ar Finance Corporation

with a double-barreled objective—to fi- 
11 nance more exports and to make loans 
11 to rehabilitate agriculture. The Presi- 
11 dent signed a new and higher tariff 
11 rate schedule to “protect” our industry 
I from foreign imports, which set the 
i stage for further maladjustment and 
I grief. Moreover, the first signs of a 
jl prolonged crusade were indicated by 
{ formation of the so-called “farm bloc” 
1 in the House and in the Senate.

Fortunately, there was at the time 
j I a new Secretary of Agriculture who 
i had first-hand acquaintance with the 

plight of agriculture. Against the opin- 
j | ions of some other cabinet members, 
i Secretary Henry C. Wallace talked 

President Harding into calling the 
first National Farm Conference, opened 
with his address reminding farmers 
that legislation can do little more than 
give them a chance to adopt more 

I efficient methods and then organize to 
“help themselves.” He little knew how 
prophetic his last phrase really was, or 
how efficient farm leaders would be- 

f come in finding ways to “help them- 
1 selves” to all that seemed desirable for 
i a fair exchange balance.

This national forum met in Wash
ington almost exactly 25 years ago. 
Secretary Wallace told them that agri
culture was in a bad way, causing suf
fering and stagnation to the entire 
business and industrial structure. In 
true American fashion, the meeting 
set up a dozen different specialized com
mittees with lengthy reports and rec
ommendations.

While the reports as a whole echoed 
some of the new ideas then cropping 
up and revolving around the slogan 
of “equality for agriculture,” they could 
not get away from old paths of ap
proach to fancied prosperity. They 
favored higher tariffs, more credit to 
get rid of surplus in foreign trade, more 
farm credit, and price stability to be 
won through broader powers and priv
ileged positions for the farmer coopera
tives. But tucked away in some obscure 
corner of the report were suggestions 
for a system of crop insurance and re
quests for government guaranty of 
farm prices.

PERSONALLY, the writer saw noth
ing of the national conclave, but 

numerous side issues and hectic verbal 
battles came under his ken in the Mid
west. It was about this time that Jim 
Howard tried to get a hearing in Wash
ington and was told to “go home and 
slop the hogs.” It was in this era 
that the Farm Bureau and the grain 
and livestock boys formed action com
mittees with ambitious plans galore, 
and at one big assembly in Chicago we 
corn-belt scribes listened to the im
passioned and lively oratory of Aaron 
Sapiro, who for a year or more became 
the Tom Paine of the embittered dairy 
and livestock crowd, with his shibboleth 
for taking the initiative through “or
ganizing by commodities.’ Only a few 
old-timers today ever heard of Aaron, 
who did not last long because he 
treated the wheel-horses of the farm 
phalanx with contempt and subjected 
their theories to open ridicule. The 
horny-handed wheat and hog bosses of 

( Turn to page 49)



F ig. 1* T h e m echanism  em p loyed  in  aerating th e  jars is illu stra ted  above. A to ta l o f  e igh t jars 
was con nected  in  series and attached  by rubber hose to  th e  pum p. A to ta l o f  six  such  series was 

em ployed  and each  series was aerated tw o h ours p er day.

Sugar Beets Hequire 
Adequate Suit Aeratiun

tBy 3LVd W. Smith and R. Cooh 1
Soil Science Department, Michigan State College, East Lansing, Michigan

Ob s e r v a t i o n s  of growth exhib
ited by sugar beets in field fertil

ity experiments have shown that a le
guminous crop in the rotation preced
ing this crop is less beneficial if unfav- 
able soil tilth and moisture conditions 
exist at planting time or shortly there
after. Actual plot yields have verified 
these observations.

The effects of poor soil aeration on 
the growth of several crops have re
cently been reported by several investi
gators. Hoffer (3) attributes the fail

1 The senior author is now Assistant Professor of 
toils, Kansas State College, Manhattan, Kansas.

ure of corn, on certain Indiana soils, 
to respond to fertilizer treatments to 
the lack of sufficient soil aeration. Law
ton (4) noted that lack of aeration 
reduced the total absorption of certain 
nutrient elements by the corn plants 
on Iowa soils. Farnsworth (1) has 
noted significant increases in the growth 
of sugar beets when the non-capillary 
porosity of a soil was maintained at a 
level of six per cent or above and has 
suggested that aeration of the soil is 
likely to become a limiting factor in 
sugar beet growth if the air capacity 
of a soil is below nine per cent.

An investigation to study the effects

6
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of soil aeration on the growth and 
yield of sugar beets in pot cultures was 
recendy conducted by the Michigan 
Agricultural Experiment Station (6). 
The soil used in this greenhouse experi
ment was a Brookston clay loam similar 
to that on which certain adverse effects 
due to poor soil tilth had been observed 
in the field. Inasmuch as alfalfa and 
sweet clover are the two leguminous 
crops frequently produced immediately 
prior to the sugar beets in a rotation 
and since corn is the non-leguminous 
crop often produced immediately be
fore the sugar beets when the legumi
nous crop occupies some other place in 
the rotation, it was decided that any 
investigation of the effect of aeration on 
sugar beets should take these factors 
into consideration. These crops were, 
therefore, grown before the sugar beets, 
and following the harvest of these crops 
the entire plant tissue was finely 
chopped with scissors and incorpo
rated with the mass of soil in the jar.

Physical treatments were employed 
in preparing the cultures for sugar 
beets so as to provide different states of 
aeration therein. Half of the jars were 
continued at the moisture equivalent of 
25 per cent while the other half were 
provided with excess water so as to 
maintain them at 28.2 per cent moisture.

Half of the soil from the various cul
tures was compacted by tamping upon 
being returned to the jars prior to plant
ing the sugar beets. This compaction 
process resulted in a volume weight of 
1.43 on these cultures as compared to 
1.0 on the uncompacted cultures. Arti
ficial aeration was provided for half the 
cultures by use of the air pump mechan
ism shown in figure 1. The treatments 
thus provided included (1) normal, (2) 
aeration, (3) compaction, (4) aeration 
and compaction, (5) excess water, (6) 
excess water and aeration, (7 ) excess 
water and compaction, and (8) excess 
water, aeration, and compaction.

Certain chemical studies were con
ducted during the growth of the sugar 
beets. The oxidation status of the soil 
was investigated by means of the tech
nique described by Hoffer (2 ). Nitrate 
nitrogen determinations were made in 
accordance with the technique of Prince
(5).

Certain outstanding facts were appar
ent as a result of the investigation de
scribed above. The effect of lack of 
aeration on the oxidation status of the 
soil was clearly illustrated. The accu
mulation of the objectionable ferrous 
iron on all of the compacted cultures 
suggests that the normal oxidation proc
esses were very markedly disturbed. In-

2 . T he top  growth o f  sugar beets for  the a lfa lfa  series at the tim e o f  harvest is illustrated  
above. T reatm ents from  le ft  to  right are: ( 1 )  N orm al; ( 2 )  com p action ; ( 3 )  aeration ; and

( 4 )  aeration  and com paction .
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F ig. 3 .  T he top  grow th o f  sugar beets fo r  th e  corn series at th e  tim e o f  harvest is  illustrated  
above. T reatm ents from  le f t  to  right are: ( 1 )  N orm al; ( 2 )  com p aetion ; ( 3 )  aeration ; and

( 4 )  aeration  and com paction .

asmuch as the artificial aeration on cer
tain of the compacted cultures resulted 
in partially eliminating this accumula
tion of ferrous iron and restoration of 
the supply of ferric iron, it is readily 
apparent that insufficient aeration is the 
cause for such accumulation. Since the 
artificial aeration treatment did not 
overcome this tendency on the com
pacted soils which were subjected to the 
excess water treatment, it is seen that a 
minimum effective air capacity as well 
as an exchange of gas between the soil

and atmosphere is essential to the main
tenance of the proper oxidation status 
in soils of this character.

The data presented in table 1 with 
regard to the nitrate nitrogen content 
of the soil also serve to illustrate that 
normal processes within the soil are 
very much disturbed by limited aera
tion. The failure of those cultures, 
which were compacted, to produce a 
high level of nitrification even after the 
incorporation of large amounts of nitro
genous material offers some explanation

Table 1. Nitrate Nitrogen Data.

Mean1 nitrate nitrogen content for

Physical treatment Alfalfa
series
ppm

Com
series
ppm

Sweet clover 
series 
ppm

Series
average

ppm

1. Normal..................................................... 33.21 2.42 41.94 26.05
2. Aeration................................................... 33 .42 6.33 62.98 34.92
3. Compaction............................................ 2 .33 1.29 1.99 1.82
4. Aeration and com paction.................. 2 .66 1.67 2 .60 2.31
5. Excess water.......................................... 40 .80 4 .70 22.16 22.56
6. Excess water and aeration................. 52 .10 2 .49 53.94 36.00
7. Excess water and compaction.......... 2 .19 .67 2 .37 1.74
8. Excess water, aeration, and com- 

tion ....................................................... 1 .96 1.19 2 .76 1.97

Average for all treatments...................... 21.09 ... 2 .59 23.82 15.83

1 Mean of four replicates.
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BBS!

Fig. 4 .  T he lo p  grow th o f  sugar beets fo r  the sw eet c lover series at the tim e o f  harvest is illu strated  
above* T reatm ents from  le f t  to  r igh t are: ( 1 )  N orm al; ( 2 )  com p action ; ( 3 )  a era tion ; and

( 4 )  aeration  and com paction .

as to why a preceding legume crop may 
be ineffective in stimulating sugar beet 
yields under field conditions when there 
exists the presence of excess moisture 
and a state of poor tilth, either alone 
or in combination. It may also be ob
served in table 1 that artificial aera
tion partially restored normal nitrifi
cation processes but not entirely so. 
This, as did the evidence pertinent to 
the oxidation status of the soil, suggests 
the desirability of maintaining a maxi

mum effective air space in the soil for 
the production of sugar beets.

The effect of the various physical 
treatments on the yield of sugar beet 
roots presents itself in a striking manner 
in table 2. Comparative good and uni
form yields of sugar beet roots were 
obtained as a result of any physical 
treatment of the soil considered herein 
and succeeding either corn, alfalfa, or 
sweet clover so long as this treatment 
did not involve compaction. Slight

Table 2. Yield of Sugar Beet Roots.

Mean1 dry weight of sugar beet 
roots for

Series
Physical treatment

Alfalfa
series
grams

Corn
series
grams

Sweet clover 
series 
grams

average
grams

1. Normal.......... , ....................................... 16.75 17.93 11.88 15.45
2. Aeration.................................................. 17.00 17.80 18.23 17.68
8- Compaction.................  ............. .88 2.23 1.18 1.43
4. Aeration and compaction.................. 6 .04 7.07 2 .47 5.19
5. Excess water......................................... 16.18 13.90 19.18 16.42
6. Excess water and aeration................ 17.95 19.20 19.98 19.04
7. Excess water and compaction.......... .18 .16 .37 .24
8. Excess water, aeration, and com

paction ................................................ 2 .06 1.49 1.98 1.84

Average for all treatments...................... 9.61 9 .97 9 .40 9.66
•

1 Mean of four replicates.
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increases in yield were obtained where 
additional water and air were provided 
uncompacted soils, especially on those 
cultures where the preceding crop was 
sweet clover. Additional water, with
out artificial aeration, on a soil which 
was not compacted was slightly detri
mental on the culture which had previ
ously produced corn. However, these 
minor variations suggest that aeration 
on a soil which is not compacted and 
which has an air capacity of over 30 
per cent is not likely to become a limit
ing factor in the production of sugar 
beets.

Compaction of the soil, following all 
crops, resulted in a considerable reduc
tion in the yield of sugar beets. This 
reduction was evidenced both in root 
and top growth, as indicated in tables 
1 and 2, respectively. The reduction in 
the former was of considerably greater 
magnitude, however, as is indicated by 
a consistent decline in the ratio of roots 
to tops on those cultures which received 
compaction. The effect of compaction 
on the soil was more serious than the 
addition of excess water as applied in 
this experiment. This observation was 
not surprising inasmuch as compaction 
alone resulted in the disappearance of 
much more of the original air capacity 
of the normal soil than did the addition

of the excess water. The fact that the 
application of excess water alone re
sulted in slight stimulation of yields 
suggests that normal aeration is not a 
limiting factor on the uncompacted 
soil. T hat additional water may, un
der certain conditions, be highly detri
mental is demonstrated by its addition 
to the compacted soil.

Proof that aeration was a limiting 
factor in the growth of sugar beets on 
the compacted soils is offered by the 
stimulation of yields as a result of 
artificial aeration on the compacted soil. 
The fact that stimulation was less on 
the compacted soil with excess water 
present can be explained on the basis 
of the extremely low effective air ca
pacity. It is interesting to note that 
marked stimulation resulted from this 
artificial aeration treatment on all of 
the compacted cultures which did not 
receive excess water and it is especially 
interesting to note that this stimulation 
was very marked on the cultures which 
previously had produced corn. This 
treatment on the cultures following the 
growth of corn resulted in a yield more 
nearly approaching those from the 
uncompacted soil than did any other 
treatment on any series. This fact 
adds to evidence already presented as 

( Turn to page 41)

Fig. 5 . T he relative grow th o f  representative sugar beets w ith in  the various cu ltures is 'illu stra ted  
above. T reatm ents represented  by th e  beets are as fo llow s for  each o f  the series— a lfa lfa , sweet 
clover , and corn s ( 1 )  N orm al; ( 2 )  com p action ; ( 3 )  aeration ; and ( 4 )  aeration  and com paction .



The Hole of Major Elemeots 
in Plant Nutrition

Hy J!. 2 ) .  Sbatfis
Department o f Pomology, University o f California, Davis, California

ANY discussion of the internal fac-
[ tors associated with the develop

ment of plants will nearly always in
clude the essential elements and the 
part they play, just as it would prob
ably include a discussion of some phase 
of their water relations, their translo
cation problems, the mechanism or 
channels involved, the problem of res
piration, the phenomena of growth and 
in recent times that of the growth pro
moters.

The discussion of the elements neces
sary for plant growth is probably not 
so simple and straightforward as it 
once was and, I suspect, the role of 
each cannot be stated so conclusively. 
It has been almost a hundred years 
(1844, according to Brenchley) since 
the first paper was published describing 
deficiency symptoms and calling atten
tion to the essential nature of certain 
elements for plant growth. This first 
element was, as might be suspected, 
iron, since its lack is so striking. For 
a number of years (by 1860) the tech
nique of growing plants in solution cul
tures from which one element was 
omitted had developed so far that it 
was considered that 10 elements were 
necessary for plant growth. These 10 
were carbon, hydrogen, oxygen, nitro
gen, magnesium, iron, sulfur, calcium, 
phosphorus, and potassium. These in
vestigations were repeated and verified 
so often that these 10 came to be recog
nized as the essential elements, even 
though it was known that a number 
of other elements were to be found in 
plants by analysis.

In 1915 Maz£ published a paper 
showing that other elements besides 
these 10 might be necessary, but so

well-grounded was the belief in the 10 
that it was another 10 years before there 
was acceptance of the fact that the 10 
might not be all that were needed for 
normal growth. This situation raises 
the question of what might be a crite
rion by which the indispensability of an 
element would be judged. A basic con
cept would probably be as follows: 
“Necessity of an element for normal 
plant metabolism is demonstrated only 
if lack of it can be shown to result in 
injury, abnormal development, or 
death.” The hub of this concept lies 
in the “lack” of an element. Under 
our present concept of technique this 
means that the plant must be grown 
in some sort of culture solution from 
which the element in question has been 
eliminated or reduced by the most re
fined methods. Modern investigations 
have recognized the difficulties asso
ciated with eliminating an element from 
culture solutions and have suggested 
certain previously unrecognized sources 
of error in the older experiments: (1) 
Many of the “pure” chemicals used con
tained, at least, traces of other elements 
which may have been sufficient to sup
ply the plant with its needs; (2) the 
elements stored in the seeds were not 
usually considered in these experiments 
and sufficient amounts of an element 
might be contained here for normal 
growth; and (3) certain elements may 
dissolve from the walls of the containers 
in which the plants are growing or in 
which the reagents are stored.

A failure to place emphasis upon the 
“lack” of an element is shown by some 
investigators who have noted increased 
growth when an element has been 
added to a complete culture solution.

11
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By such a procedure there have been 
many elements reported as increasing 
plant growth and the assumption made 
that they were therefore necessary. 
Such a condition may, however, fall 
short of proof that such an element is 
necessary for growth; it may only alter 
some characteristic of the solution mak
ing it more favorable for growth of the 
plant. Furthermore, before the neces
sity of an element for green plants has 
been proved it should be shown neces
sary for a number of species.

Using the critical concept indicated 
above there are probably 14 or 15 so- 
called essential elements for plant 
growth, even though as many as about 
40 have been found in plants on analy
sis and one writer has suggested that 
the whole periodic table may be found 
when proper techniques have been de
veloped.

To recapitulate: O ur original con
cept of the elements necessary for plant 
growth obtained by the technique of so
lution culture was so well-founded that 
it wasn’t seriously challenged for more 
than 50 yegrs. The change in concept 
has been in the nature of additions 
rather than revision, occasioned by im
proved technique and an understand
ing of the very small amounts neces
sary. The current concept would sug
gest that the list might keep growing as 
additional and more critical investiga
tions were made.

A number of ways of classification of 
these necessary elements are possible, 
none of which are wholly satisfactory. 
The following classifications are repre
sentative of the attempts that have been 
made:

1. According to their source; C, H , 
O coming from the air and water, the 
remainder of the elements from the soil.

2. According to their ashing proper
ties, C, H , O, N  being lost on burning, 
the others remaining in the ash.

3. According to their supposed func
tion:

a. energy exchange group—H, O
b. energy storers—C, N , S, P

c. translocation regulation—K, Ca, 
M g

d. oxidation reduction regulators— 
Mn, Fe, Zn, Cu.

4. According to the amount neces
sary for growth—the major and minor 
(micro, trace), elements.

It can be seen that none of these clas
sifications is entirely satisfactory. The 
first two are strictly artificial and give 
no indication of the role of the ele
ments. The third is a more nearly ra
tional one but the difficulty lies in ex- 
acdy cataloguing an element so that all 
its functions lie in that group. It omits 
entirely the function that some element 
may have in some building structure 
or in a compound. The last classifica
tion is perhaps a more desirable one for 
our present thinking, especially if the 
emphasis is placed upon the historical 
or developmental aspect. It scarcely 
seems wise to lay too much emphasis 
upon the relative amounts needed by 
the terms “major” and “minor.” Cer
tainly “major” and “minor” cannot be 
taken to indicate degrees of indispensa- 
bility since I assume there is no such 
thing. They are indispensable or they 
are not!

Possible Functions of the Elem ents
The elements needed by plants may 

subserve a number of functions. 
Among them are the following:

1. Some of them are component parts 
of the cell structure such as the cell wall 
or of the protoplasm. The amount of 
the different elements used for these 
purposes may be relatively large, and 
any deficiency of them is soon noticed 
in the general growth of the plant.

2. As sources of energy for the va
ried functions.

3. As influencing elements.
a. on osmotic pressure of cells
b. on acidity and buffer action
c. on hydration of the cell colloids
d. on permeability of cell membranes
e. as antidotal or antagonistic agents
f. as carriers of other ions
g. as catalyzers of reactions.
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Role of the Specific Elements
It is not always easy to assign a spe- 

:ific role to an element and feel certain 
hat its sole function lies here. When 
in element forms an integral part of 
iome building material or compound 
vhose function is known, and whose 
ack in a culture solution does not result 
in irregularities other than those ex
pected of this building material or com
pound, then the role is rather easy to 
assign. But frequently the lack of an 
element will result in abnormalities that 
cannot be simply explained.

All of the 10 major elements have 
been shown to be necessary to the 
growth of trees under controlled condi
tions. The symptoms of a lack of an 
element are in general the same for 
trees as for other experimental plants. 
Primarily, I assume, because of the ease 
of manipulation nearly all the work in 
exploring the role of the elements has 
been done on plants other than trees. 
What will be said regarding the role of 
each will therefore be the result of in
vestigations on other plants, but it may 
be a fair assumption that they would 
play the same role in trees.

Carbon, Hydrogen, Oxygen (C ), 
I (H ), (O )—These three are constitu
ents of a very large proportion of all 
the materials in a plant. They serve:

1. As part of the cell structure in the 
cell wall and protoplasm.

2. As energy materials—carbohy
drates, fats, oils.

In trees the primary energy material 
1 is usually in the form of carbohydrates. 
I These may be broken down into those 
used (a) for current use and (b ) for 
storage.

For our discussion three carbohy
drates may be considered as furnishing 
the bulk of those for current use. These 
are the sugars—glucose, levulose, and 
sucrose. All three are water-soluble 
and serve as the sugars that are trans
located from one part of the plant to 
another. The first two of these, glucose 
and levulose, have the power of reduc
ing certain compounds and are there

fore spoken of as reducing sugars. 
Sucrose does not have this power of 
reduction and is therefore spoken of as 
a non-reducing sugar. In the literature 
dealing with the metabolism of trees, 
reducing sugars refers primarily to dex
trose and levulose, non-reducing to su
crose, and total sugars means the sum 
of all three. In trees, the chief storage 
carbohydrate is starch. This material 
breaks down into glucose when hydro
lyzed by dilute acids or by enzymes. It 
can, therefore, be considered as a con
densation product of a number of mole
cules of glucose. An additional carbo
hydrate, hemicellulose, occurs in trees 
and vines and is said to be a reserve 
storage product. It yields reducing sub
stances when hydrolyzed by dilute 
acids; in this case, however, a mixture 
of sugars results, glucose mixed with 
two five-carbon sugars, xylose and 
arabinose. There is considerable con
troversy regarding whether or not hemi
cellulose is a storage material. We can, 
perhaps, best leave it by saying that it 
does occur in varying quantities in 
trees and that investigators are not 
agreed about its function.

Nitrogen ( N )—As a component of 
the proteins and therefore of the pro
toplasm, this element has a role in 
which a lack is very readily visible by 
reduced growth and a lack of green 
color. Nitrogen is also a part of the 
chlorophyll molecule.

Iron (Fe)—This element is neces
sary for the synthesis of chlorophyll, 
although it doesn’t enter into the chloro
phyll molecule. The state of the iron 
in the plant is important, an abundance 
may be present yet not be in an avail
able form. Such a condition exists in 
our lime-induced chlorosis. Iron is 
also supposed to act as a catalyst or 
oxygen-carrier in oxidation-reduction 
processes occurring in living cells. The 
proportionate amount of this element 
in plant tissues is low, much of it in 
organic compounds. It is one of the 
most immobile of the elements, no ap
preciable redistribution ever occurring 
from one tissue to another. Hendrick
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son has observed that chlorotic pear 
leaves sprayed with iron sulfate became 
green under a drop of spray but not in 
adjacent areas not wet by the spray.

Magnesium (M g) — Magnesium 
forms a part of the chlorophyll molecule 
and as such is necessary in green plants. 
W hen lacking, characteristic chlorosis 
and perhaps bronzing occurs. Unlike 
Fe, Mg is readily redistributed from 
older to younger parts of the plant. 
Mg is also believed by some workers 
to be associated with the synthesis of 
oil and nucleo-proteins in plant cells. 
Many cases of Mg deficiency have been 
reported under field conditions.

Calcium ( Ca)—A large proportion 
of the Ca in most plants is located in 
the leaves. Very little redistribution 
ever takes place. The Ca content of 
leaves constantly increases throughout 
the season. This element apparendy 
plays a multiple role in plant metabol
ism. (a ) It is a constituent of the cell 
wall as Ca-pectate in the middle la
mella. (b ) It may influence the per
meability of the cytoplasmic membrane. 
It has been found that plants growing 
in Ca-deficient solutions may lose ions 
to the solution, whereas in solutions 
above a certain concentration of Ca 
accumulation occurred, (c) It may 
serve as a neutralizer for certain or
ganic acids, especially oxalic or as an 
antidoting agent for other ions, (d ) 
It may serve as an aid in translocation 
of carbohydrates. In absence of Ca 
starch has been observed to accumulate 
presumably due to lowered diastadc 
activity. In culture solutions lacking 
Ca there was a severe stunting of 
growth, and almost total failure of 
roots.

Sulphur (S )—S is a constituent of 
the amino-acid cystine, which in turn 
is one of the compounds from which 
many plant proteins are made. It is 
also a constituent of glutathione, a com
pound supposed by many investigators 
to play a part in the respiration process. 
Although the exact role is not known, 
at least one case of deficiency has been 
reported, that of tea yellows.

Phosphorus (P )—This element ap
parendy plays both a direct and an in
direct role in the plant’s metabolism. It 
forms a part of various organic com
pounds such as the nucleic acids and 
the phospholipids (lecithin). Defi
ciency of P interferes with the synthesis 
of these compounds and hence may in
terrupt normal cell division. In addi
tion, P acts as the co-enzyme of zymase, 
seems to exert an acceleradng effect on 
other oxidizing and reducing enzymes 
and seems to be necessary for hydrolytic 
transformations of carbohydrates. This 
element occurs in the greatest abun
dance in young meristematic cells and 
in seeds. It is apparently readily redis
tributed in plants from one part to 
another.

Potassium (K )—Unlike the other 
major ash constituents K is not defi
nitely known to be built into organic 
compounds of fundamental physiolog
ical significance. A large proportion of 
the K in plants is in a soluble form and 
seems to be readily translocated from 
one part to another. Relatively large 
quantities, compared to some of the 
other ash elements, seem necessary to 
avoid serious injury. Since it is not used 
in the construction of some vital cell 
constituent, it must play a regulatory or 
catalytic role. The following processes 
seem to need K for their normal main
tenance: (1) The synthesis of simple 
sugars and starch; (2 )  translocation of 
carbohydrates; (3) reduction of nitrates; 
(4) synthesis of proteins, particularly in 
meristems; and (5) normal cell divi
sion. These conclusions are based upon 
such experiments as those of Russel for 
mangolds where 7,255 pounds of leaves 
produced 14,684 pounds of root in a 
K-deficient soil, whereas 8,508 pounds 
of leaf produced 40,128 pounds of root 
in the same soil that had been supplied 
with K. O r the experiments of Night
ingale in which sugars accumulated in 
K-deficient plants because N-assimila- 
tion had been interfered with. In Spi- 
rogyra, normal nuclear division failed 
to occur in the absence of a potassium 
supply.
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Recent South Carolina Studies on 
Potash with Cotton

^  K  d 3 ry a n

Extension Service, Clemson Agricultural College, Clemson, South Carolina

TH E  economic significance of the 
cotton crop in the South emphasizes 

the desirability of research studies on 
more efficient production and process
ing of cotton as well as wider utiliza
tion of the cotton fiber, Dr. H . P. 
Cooper, director of the South Carolina 
Experiment Station of Clemson Agri
cultural College, said recently.

This great economic significance of 
cotton is explanation and justification 
for great and continuous attention and 
effort which Clemson research agron
omists, including Dr. Cooper, himself 
an able and well-known soil scientist, 
have given to the study of cotton pro
duction for many years.

Some of the most recent research on 
cotton production in South Carolina 
has had to do with the influence of

potash with and without limestone; 
residual effects of potash; best rate and 
time of applying potash; comparative 
yields from potassium chloride and 
sodium chloride; and the effect of 
sodium on different levels of potash 
fertilization.

The accompanying table shows what 
happened to the yields of cotton when 
potash was applied to cotton with and 
without dolomitic limestone. The tests, 
made on Norfolk sand at the Clemson 
Sandhills branch experiment station, 
have covered a period of 13 years 
through 1944.

The basic fertilizer treatment of these 
test plots consisted of 640 pounds of a 
5-10-5 per acre and 50 pounds of K aO. 
One half of each plot received 1,500 
pounds of dolomitic limestone per

15
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Treatment Condition 
of soil

Average 
yield pounds 
seed cotton 

per acre

Increase from lime

Lbs. Per cent

No potash........................................................... f Unlimed 
1 Limed 
/  Unlimed 
\  Limed

102
98

717
882

- 4 - 3 .9
With potash.......................................................

acre in 1931 and 1,500 pounds more 
in 1935.

Dr. Cooper’s report on the tests 
shows that the average yield for 13 
years (no data for 1941 because of 
crop failure) was very low on plots that 
did not receive potash, 102 pounds of 
seed cotton per acre from the unlimed 
plots and 98 pounds from the limed 
plots. It is explained that the slighdy 
lower yield from the limed plots was 
doubtless due to the generally accepted 
idea that the addition of calcium in 
the form of limestone decreases the 
solubility and the availability of the 
potash in the soil.

The average increase in yield from 
the use of limestone was 23 per cent. 
The range in the percentage increase

for the different years was from 0.4 to 
48.6 per cent. The greatest increase 
seems to have occurred in the years of 
higher total production.

H ow  Much Potash, and When, • 
for Cotton

Further evidence and more direct evi
dence on the importance of potash are 
to be found in the tests by Clemson 
agronomists on rate and time of apply
ing potash to cotton. These tests on 
how much potash is most economical 
and what is the best time to apply it 
date back to 1931 also for their begin
ning and therefore offer some conclu
sive evidence.

They show, first, that there were in
creases of 16 to 25 pounds of seed cot-

L e f t : 6 0 0  lb s. o f  5 -1 0 -5 ;  righ t, 6 0 0  lb s. o f  5 -1 0 -0 . B oth  section s were side-dressed w ith 15  lbs.
o f  n itrogen .
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ton per acre for each pound of potash 
applied as a fertilizer.

They showed, second, that there was 
little difference in the yield of seed 
cotton from potash applied at different 
times.

In these tests all plots received a 
treatment equivalent to 600 pounds per 
acre of a 5-10-0 fertilizer mixture before 
the crop was planted and 15 pounds of 
nitrogen from calcium nitrate, Cal- 
Nitro, or ammonium nitrate applied as a 
side-dressing. In addition, potash was 
applied at the rates of 0, 15, 30, 45, and 
60 pounds per acre, which with the basic 
mixture were equivalent to 600 pounds 
per acre of a 5-10-0, 5-10-2.5, 5-10-5, 
5-10-7.5, and 5-10-10 fertilizer, respec
tively.

The average results for 13 years show 
that the yields became larger as the 
amount of potash in the fertilizer was 
increased. The average yield for the 
plots not receiving potash was 522 
pounds per acre. The average yields 

I from the plots receiving 15, 30, 45, and 
60 pounds of potash per acre were 903, 

E 1207, 1338, and 1478 pounds of seed 
I cotton per acre, respectively.

These yields represented increases of 
381, 685, 816, and 956 pounds over the 
plots which did not receive potash. It 
should be noted that these plots did not 
receive any sodium in the fertilizer. 
It has been observed that where con
siderable quantities of sodium are in
cluded in the fertilizer there is less 
response to the use of potash, particu
larly at the higher rates of application.

The average results of these tests are 
shown in the following table.

Residual Potash and Yields

T hat a soil low in available potash 
suffers only relatively small losses of 
potash if the cotton stalks and leaves 
remain on the soil is clear from experi
ments conducted at the Sandhills 
branch station since 1932.

This experiment was started to deter
mine the residual effect of applications 
of potash on cotton production. Muri
ate of potash was applied broadcast at 
the rates of 100, 200, and 400 pounds 
per acre on Norfolk sandy loam. Six 
hundred pounds per acre of a 7.5-10-0 
fertilizer were applied annually to all 
plots but no potash has been applied 
since the original application in 1932.

Results from the 12-year-test, 1932- 
1944 inclusive, show there were in
creases in the yield of seed cotton over 
no potash of 45, 77, and 105 per cent 
from 100, 200, and 400 pounds of muri
ate of potash per acre, respectively. 
These data indicate the efficiency of the 
cotton plant in the utilization and con
servation of fertilizer nutrients. The 
effects of an application of 100 pounds 
of potash were very significant after a
12-year period.

Effect of Sodium with Potassium

Another interesting phase of these
13-year tests in cotton fertilization has 
to do with the comparative yields of 
cotton from the use of sodium chloride 
and potassium chloride. In the word
ing of the report by Dr. Cooper and 
his associates—

“These data suggest that the addition 
( Turn to page 46)

Pounds of potash applied
Average 
for each 

rate, 
pounds

Increase over 
preceding 

similar 
treatment, 

pounds

Increa 
no p

Lbs.

se over 
otash

%

Increase in 
seed cotton for 

each pound 
of potash, 

pounds

None........................................... 522
903 381 381 73 25

3 0 ................................................ 1,207 304 • 685 131 23
4 5 ................................................. 1,338 131 816 156 18
60 ............................... 1,478 140 956 183 16
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Efficient Management 
For Abundant Pastures

L . (C h apm an  

Soils Department, University o f W isconsin, Madison, Wisconsin

GOOD PASTURES! These two 
words bring to our minds a pic- 

ture of lush fields of palatable, green, 
succulent forage. T hat is the kind of 
pasture that makes milk and meat. 
Dairy cows that can fill their paunches 
in two hours on good pasture and then 
lie down and chew their cuds the next 
two hours will come in at night with a 
pail full of milk for their owners.

Too much of our pasture is thin and 
sparse, in fact is little more than open- 
air exercising grounds for our dairy 
herds. Cows that have to hustle and 
rustle all day to fill their stomachs are 
not able to convert much of their feed 
into milk or meat.

In spite of all the talk about pasture 
improvement during the past 10 years, 
we do not see very many really good 
pastures as we travel over the country. 
Isn’t it true that the average farmer has 
devoted about 90% of his time and 
energy toward the production of crops 
on his cultivated fields? We have made 
real progress in this matter of liming 
and fertilizing Our cultivated crop 
land. Farmers are sowing and plant
ing all of the new high-yielding varie
ties of grain and corn. The new rust— 
and smut—resistant oats, including Vic- 
land, Tama, Clinton, Bonda, Benton, 
and Eaton are now being grown exten
sively on farms in the Midwest. Our

18
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Wisconsin Blackhawk and Henry 
wheats have been bred for disease 
resistance and higher yields. Hybrid 
corn, in all conceivable genetic crosses, 
has been bred for higher yields and 
resistance to lodging and diseases.

The average farmer, I say, devotes 
90% of his time and energy to the pro
duction of cultivated crops. H e fits 
and fertilizes his crop land in the 
spring, sows his seed, cultivates his 
crops, then, harvests and stores these 
crops in his barns and granaries. In 
turn he “chores” all winter in convert
ing this feed into milk and meat. But 
when spring comes most farmers turn 
their cows out on what has always been 
just taken for granted—permanent pas
ture! A few farmers have made a start 
in the renovation of their old perma
nent grassland pastures. Many farm
ers are providing some rotational pas
ture and every year use a certain por
tion of their legume acreage for pasture. 
Some farmers are growing an acreage 
of sudan grass or other emergency 
crops for mid- and late-summer graz
ing.

Renovation Recom mended
We have talked and heard a lot about 

renovation in the past few years. The 
writer suggested this program to farm
ers in Wisconsin as early as 1923. In 
the past 25 years I have had an oppor
tunity to see first hand the thousands of 
acres of weed-infested, thin, poor, and 
unproductive pasture land. In talking 
with the owners of these farms as we 
walked over their pastures, I tried to 
describe to them the opportunity for 
pasture improvement by the way of 
more abundant crops of drought-re
sistant legumes. Sweet clover for these 
pastures was so much a part of my 
vocabulary in the early days that I was 
nick-named “Sweet Clover Chapman.” 
As I read over these early recommenda
tions for pasture improvement way 
back in 1922, ’23, and *24, I find that I 
was suggesting about the same proce
dure that is now being advocated in 
our present-day renovation program: 
namely, liberal applications of lime and

fertilizer, followed by a thorough tear- 
ing-up of these old grub-infested, thin 
sod pastures with field cultivator, disk, 
or spring-tooth harrow, and then re
seeding with sweet clover and pasture 
grass mixtures.

About the only change in this so- 
called renovation program as now advo
cated is the inclusion of brome grass 
and ladino clover. Pasture specialists 
who have in recent years given so much 
time to the study of pasture improve
ment by renovation now recommend 
plowing instead of disking or surface 
fitting where it is possible to plow. 
They now recommend the inclusion of 
a light seeding of oats with the grass 
seed mixtures where fields are being 
fitted either by surface cultivation or 
by plowing.

Pasture improvement by renovation 
is the number one program we all 
recommend for the conversion of these 
thousands of acres of thin, poor, weed- 
infested, permanent pastures to lush and 
abundant fields of clovers, alfalfa, la
dino, and brome. True the cost per 
acre in terms of cash and labor is 
rather high. It means the fencing out 
of these pasture fields for a period 
of three or four months while the seed
ings become well established. And this 
means the loss of part of a farmer’s 
pasture for the months of May, June, 
and July. However, it is frequently 
possible to turn cows into these reno
vated pastures by the middle of August 
and graze them lightly up to the middle 
of September or later.

Dairymen who will follow out this 
program of renovation and do the job 
right will be richly rewarded. The 
second year following renovation is 
when a farmer really “cashes in” with 
four to five times as much feed from 
a given acreage. But we know that 
sweet clover and alfalfa and other le
gumes seeded in these pastures will 
eventually “peter out” ; the grasses— 
brome, timothy, red top, and June— 
will again take over. And at this point 
I wish to suggest another great oppor
tunity, as I see it, for pasture improve
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T his 2 3 -acre  pasture on th e  W ells H im sel farm  at P a o li, W isconsin , was d iv id ed  in  eq u a l h a lves with 
an e lee tr ie  fen ce  in  A pril 1 9 4 5 . T he le f t  h a lf  received  an ap p lica tion  o f  2 0 0  lb s. o f  am m onium  
nitra te  per acre. T he en tire herd o f  dairy ca ttle  was rotated  back  and forth  d uring  th e  grazing 
season  and a record kept o f  th e  poun ds o f  m ilk  produced  from  each h a lf . W hen th e  final records 
w ere tab u la ted , th e  fertilized  h a lf  had  produ ced  2 9 ,8 9 9  lb s. o f  m ilk  and th e  u n fertilised  portion  
1 6 ,6 7 8  lb s. T he increase— 1 3 ,2 2 1  lb s. at $ 3 .2 5  per cw t.— was w orth $ 4 2 9 .6 8 . T he cost o f  the

fertilizer  was $ 4 8 .

ment. It is the story of pasture im
provement through the use of nitrogen 
fertilizer.

Nitrogen, a Source of Protein Feed
Eighty per cent of the air we breathe 

is nitrogen and yet not an ounce of it 
is available to man or beast in this 
elemental form. W here combined with 
oxygen in the form of “fixed nitrogen” 
this element becomes an important 
plant-food nutrient which can be uti
lized by plants in the synthesis and 
building of protein. We, of course, all 
know that the family of legumes is en
dowed by nature with the power to 
convert elemental nitrogen of the air 
into protein. This is accomplished 
through the action of bacteria working 
within the nodules which develop on 
the growing roots of these legumes. 
We inoculate our clover, alfalfa, peas, 
beans, etc. in order to be sure that a 
good strain of the right kind of nitro
gen-fixing bacteria is present in the soil 
in contact with the seed. But the non- 
leguminous crops including the grasses, 
corn, cereals, and most vegetable crops 
must secure their nitrogen from the

soil. An abundance of nitrogen results j 
in the lush, dark green, rank growth 
of these crops, that is, providing ade
quate supplies of the other elements ; 
of plant food are present and growing 
conditions are favorable.

The supply of nitrogen in our culti- j 
vated crop land should be largely main
tained through the growing of legumes 
in the rotation. The feeding of these J 
legumes and the return of manures pro
duced to our cultivated fields add fur
ther to the nitrogen supply in our soils. j 
But on much of our crop land in the i 
Midwest we have been “cashing in” on 
the nitrogen and organic reserves of our 
soils. This has taken place over the 
period of 50 to 100 years we have 
cropped these soils. The available re
serves of nitrogen and organic matter 
are “petering out” on thousands and 
thousands of acres where the combined 
effect of erosion and legume failures ; 
have left these fields in a nitrogen- . 
starved condition. Farmers can, how- i  

ever, maintain a fairly adequate level of 
nitrogen in their cultivated fields by the 
growing of legumes in rotation. The 
plowing under of clovers, soybeans.
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and even crops of non-legumes such as 
timothy, brome, and other grasses, or 
cereal crops is recommended from time 
to time as a means of maintaining the 
organic matter reserves in our crop 
land.

Sources of Nitrogen for Permanent 
Pastures

But what about our permanent pas
tures? W hat is the source of nitrogen 
here? Very few farmers apply stable 
manure to their pastures. It is true 
that the native white clovers and other 
legumes do supply some nitrogen to 
native grasses. Lespedeza in latitudes 
100 miles south of Wisconsin is an im
portant pasture legume that is now be- 
ing grown as a companion crop with 
pasture grasses. Not only do these 
legumes supply protein feed, but indi
rectly do supply some nitrogen to the 
pasture grasses as the roots and nod
ules of these legumes decay. Wc 
know, however, that in Wisconsin—in 
fact it is true in other Midwestern 
states—that white clover and other nat
ural legumes are fickle and not too de
pendable. They do not supply sufficient

amounts of nitrogen to make possible 
the abundant growth of our grasses.

A small amount of nitrogen is added 
each year in the rain-waters. In the 
virgin state, where our prairies had 
built up a good reserve of humus and 
organic matter and where legumes 
flourished, the nitrogen supply was a 
sort of revolving fund. W hen we 
started the practice of heavy grazing, 
the reserves of nitrogen and organic 
matter were gradually reduced. Evi
dence of this lack of nitrogen is seen 
on pastures in the spring where those 
dark green patches of lush grass are so 
much in evidence. These urine spots 
in our pastures are good demonstra
tions of this almost universal lack of 
nitrogen.

Nitrogen fertilizers have been used 
by European farmers in pasture im
provement for many years. In our own 
country particularly in the eastern 
states, the top-dressing of grassland pas
tures in the spring with nitrate, cyana- 
mid, or ammonium sulphate had be
come an established practice prior to 
World W ar II. This war has given us 
an additional capacity for the produc

Here Is a renovated pasture on the A ldis Arnsm eler farm at D arlington, W isconsin. T his picture  
was taken in August o f  the sam e year it was seeded. A liberal application  o f  lim e and fertiliser  
(0 -2 0 -2 0  at 4 0 0  lbs. per acre) was applied before  w orking up the seedbed in the spring. A lfalfa  

and red clover made a luxuriant growth and the field was ready for grasing by late August.
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tion of nitrogen fertilizers in this coun
try. A total of some nine large factories 
were built for the production of syn
thetic ammonia. In  fact, four syn
thetic ammonia plants were built in 
Canada. D uring the war these plants 
turned out vast quantities of ammon
ium nitrate and other nitrogen com
pounds which were used in the manu
facture of explosives. Strange as it 
may seem, this same ammonium nitrate 
and other nitrogen compounds used 
during the war in the manufacture of 
gun powder for the killing of men and 
the destruction of property can now 
be used as a fertilizer to produce pro
tein feeds. This increased capacity for 
the production of synthetic ammonia 
in this country looms up as a new and 
great opportunity in our potential ca
pacity for the production of food and 
fiber.

W hen fertilized with nitrogen, early 
pasture grasses have been found to con
tain from 18 to 22% crude protein on 
the dry matter basis. N ot only is this 
early pasture grass rich in digestible 
protein, but it is also rich in the miner
als and vitamins so essential to a well-

balanced ration. Well-fertilized pas
ture grass when three to five inches in 
height compares favorably in feeding 
value with bran, pound for pound, 
on the dry basis.

One pound of nitrogen applied as 
fertilizer to grass, if all recovered, 
would produce about six pounds of 
grass protein. Under favorable soil 
moisture conditions it is possible to 
recover in the form of protein feed 
about 75% of the nitrogen applied. 
On this basis, an application of 100 
pounds of ammonium nitrate carrying 
33 pounds of nitrogen would produce 
about 150 pounds of crude protein. 
This is equivalent to the protein con
tained in 1,000 pounds of bran con
taining 15% protein. Therefore, 100 
pounds of ammonium nitrate costing 
about $3.00 applied to good bluegrass 
pasture could reasonably be expected to 
produce the feed equivalent to 1,000 
pounds of bran which at $50 a ton has 
a value of $25.00.

If rainfall in the spring is insufficient 
to make possible the conversion of all 
this nitrogen, it normally remains in 

( Turn to page 43)

D airy ca ttle  b elly  deep in  renovated  pasture o f  the H oard’s D airy farm  at F t. A tk inson . T his pasture 
was p low ed , fer tilised , and reseeded  w ith  a m ixture o f  a lfa lfa , red c lover , and brom e grass.



Increased Quality of Products 
Is Answer to the Problem

B) CkarL M. Q,JJ
County Agent, Camden, N ew  Jersey

1AM looking at this problem from 
the standpoint of the increased pro

duction of quality products.
It has been repeatedly pointed out 

that quality products must be offered 
if our New Jersey farmers are to meet 
the competition from other areas. This 
competition is becoming increasingly 
evident. To be sure, many constructive 
sales measures have been taken, and 
more will be taken in the near future, 
to uphold the dignity of New Jersey 
farm products on the market. But 
these marketing programs will not be 
effective unless quality crops are grown. 
I believe fertilizer is an important fac
tor in the production of top-grade 
fruit and vegetables, grain and hay, 
and pasture.

Much of the argument in favor of 
the use of fertilizer is focused on the 
attendant increase in yield. Increased 
yield and quality go hand in hand; 
therefore, use more fertilizer and better 
quality will follow, other things being 
equal. True to an amazing degree!

I travel over the county and see corn 
plants with scorched edges and margi
nal leaf burn, the sign of potash defi
ciency; in another field, the purplish 
tinge showing low phosphorus. I see 
sweet potato fields with peroxide 
blonde foliage—starving for either ni
trogen or magnesium. I see tomato 
fields that need a dose of epsom salts; 
I am called into corn fields to explain 
why the ears are not well filled— 
“Never happened before; always had 
good corn in this field.” I am implored 
to wave a magic wand over a pickle field 
to correct nitrogen and potash starvation 
among the wry-necked specimens. Soy
beans are drying up because of drought

—no, they are hunting around for pot
ash they cannot find. Spinach has 
something wrong with it—manga
nese has been reduced to a minimum. 
An apple crop of small, undersized, 
poor colored fruit, spindly tree growth, 
weak buds, is calling for attention.

These symptoms indicate a neglect, 
not intentional, but brought about 
through a repetition of practices that 
have not supplied adequate amounts 
of N, P 20 5, or K zO.

W hat Analysis and H ow  M uch?
I have asked several farmers in the 

country—“How do you know what 
analysis fertilizer to buy, and how much 
to use?” The answers form a variety 
of patterns.

First, there are those who say, with 
a gospel finality—“I buy what the 
fertilizer agent tells me to.”

Second, there is the group which 
says: “Oh, I don’t know, but I think 
I need a little more phosphorus and 
potash, so I buy a 5-10-10, and of 
course, manure.”

Third, there is the class that figures 
out its need from Station recommenda
tions, and acts accordingly.

Fourth, there is the group that buys 
the cheapest grade, regardless, and the 
least possible amount.

Fifth, believe it or not, there is an 
increasing number who bring soil 
samples to its county agent for rapid 
tests to discover the fertility level of 
various fields, with requests for recom
mendations to overcome deficiencies. 
The soil-testing services provided by 
the Station and commercial concerns 
are heavily patronized, particularly bv 
those growing specialty crops, and the

23
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idea is spreading among producers of 
other crops.

Soil samples sent to my office have 
tripled since 1938. The number of 
farmers submitting samples has nearly 
doubled. I do not think these farmers 
are using soil-testing services just for 
fun. I think that they realize that if 
properly used, they are an aid to better 
production of quality produce, and 
these men have sensed the need of lit
erally looking into the soil for facts to 
guide them in a fertilizer program.

Hestor reveals that in 1941 a survey 
of 108 tomato growers showed those 
growing over 10 tons per acre had an 
average grade of 74% No. 1, and that 
those who produced less than 5 tons 
per acre had an average grade of 61% 
No. 1. (T he latter presumably did not 
employ soil tests.) H e concludes that 
soil testing “pays in quality.” Again 
in 1944 he shows that in one county in 
Pennsylvania, tomato growers who 
tested their soil averaged 7.46 tons per 
acre, “whereas those without soil tests 
produced only 4.26 tons per acre.”

Research and Practices
Do not get the idea that I believe 

mere soil testing itself results in in
creased yields. It is the facts that come 
to the surface, and the research that 
such exposures stimulate, that eventu
ally produce results which can be trans
lated into practices that really count— 
such as Hestor’s determination to find 
out whether increased potash would 
produce high quality tomatoes. He 
concludes: “It has been observed that 
the fruit on plants getting a large 
amount of potash, mature dark red and 
carry a high amount of sugar and acid, 
which is a factor in quality.”

Similar results have been noted in 
Delaware, where they had the hunch 
that potash might be the limiting factor 
in tomato production. Libby, McNeil 
& Libby, in cooperation with the Dela
ware Experiment Station and Exten
sion Service, came to the conclusion 
that in 1940 “the use of 200 lbs. of 
muriate of potash per acre, above the

regular fertilizer treatment, increased 
our quality from 12 to 16%.” Average 
gain per 200 lbs. muriate per acre was 
62 baskets, or over a ton per acre.

Wolf has associated the dollar re
turns per acre with the various amounts 
of different nutrients for asparagus. 
Over a two-year period, he asks us to 
“witness the 1942 returns of $225 per 
acre, where soluble P 20 5 content of 
surface soil was over 30 lbs. per acre, 
as compared with $125 returns for those 
soils having less than 15 lbs. soluble 
P20 5 per acre.

“Also, the returns of $240 per acre 
when the soluble K 20  was between 
300-400 lbs. per acre, as compared with 
$170 per acre for those fields containing 
100-200 lbs. soluble K 20  per acre.”

In my thinking, this reflects quality 
in the asparagus. It means better grades 
at the packing house. W olf further 
found that asparagus growers who 
planted on rather infertile ground, 
poorly prepared soil, and who skimped 
on lime and fertilizer, consistently got 
low returns, and, I might add, un
doubtedly low quality.

This low quality stuff is what we 
cannot put up with in New Jersey; it 
will not meet competition. If 2,000 lbs. 
of 5-10-10 on a soil well supplied with 
P2O s and K 20 ,  as a result of previous 
good management, will produce the 
extra quality, there’s a point for aspara
gus men to consider. My point is that 
the increased amount of fertilizer is 
demanded by the asparagus crop for 
quality production and that the in
creased amount is justified on the basis 
of demonstrated plant and soil needs.

My argument is that the successful 
use of fertilizers depends, in part, upon 
correctly tracking down the one or 
more deficiencies that are limiting pro
duction. T hat is what our New Jersey 
producers need to do, and there is a 
definite trend in that direction.

Stepping into the alfalfa field, we 
find that Bear, after a third degree ap
plied to the agronomy specialists of 
the East designed to bring out some 

{Turn to page 40)



Does it  pay to  m ineralise?  T he right sid e o f  the p icture had lim e, phosphate , and potash . T he le f t  
side had no m inerals and no clover was the resu lt.

Year-round Grazing
B, W. R. OL^on

Agronomy Department, Mississippi State College, State College, Mississippi

ANY farmer in Mississippi who 
wants year-round grazing for his 

j j work stock, cattle, hogs, sheep, or poul
t r y  has it within his reach. He can 
J find grazing crops that will grow each 
■ season. In fact, the pasture seasons 
[are divided according to the time cer- 

fta in  grazing crops will grow.
The secret of profitable pastures is 

I  a spread of grazing during the four 
S seasons in place of a feast one season 
la n d  a famine the next. One can visit 
9 the Mississippi Experiment Stations 
I  and demonstration farms and get a new
I  hold on life as far as pastures are con-
II cerned. It’s hard to believe what can 
! be seen.

By planning for each pasture season, 
 ̂ a Mississippi farmer can have winter
I grazing from November 1 to March 1;
II spring grazing from March 1 to June

1; summer grazing from June 1 to Sep
tember 1; and fall grazing from Sep
tember 1 to November 1. On the aver
age, he will need about two acres of 
land in pasture for each animal unit on 
his farm. By an animal unit we mean 
a 1,000-pound cow, five sheep, five 
shoats, a sow and litter, three 300- 
pound calves, or 200 hens.

W inter G razing

We usually think of the winter graz
ing season from November 1 to March 
1 as the time when plants won’t grow. 
But, many grazing crops will grow 
profitably in Mississippi during these 
months. R. H. Means of the Mississippi 
Experiment Station reports gains on 
beef calves all during the winter com
parable to summer gains, with no sup
plemental feed. It is almost like a mi



rage to sec cattle standing knee-deep 
in oats during December and January 
and really fatter than summer grazing 
cattle.

Sheep can be kept on winter grazing 
every day. They are not heavy enough 
to bog. Demonstration flocks of sheep 
in Mississippi are being wintered on 
oats or oats and clovers with no extra 
feed. Sheep can graze oat fields where 
grain is to be harvested until March 1 
without harming the oats. An acre of 
oats will give three to five sheep con
stant grazing.

Hogs on oats and legumes or Italian 
rye grass respond as any other animals 
on the farm to winter grazing. Farm 
ers report about the only time hogs 
stop grazing is to take on grain. They 
eat far less grain than they would if 
they didn’t have grazing. One farmer 
spent $230.25 on five acres of winter 
grazing for his hogs. Starting October 
23 he charged 5^ a day for each hog 
grazed. By January 1 he had liquidated 
the cost of minerals, preparation, and 
seed. He fed only half as much grain 
as he would have on dry-lot feeding. 
On January 1 he figured he had four 
more months of grazing and four years’ 
supply of minerals—all profit.

In all sections of Mississippi an area 
in reach of hens in the laying house will 
give poultry winter grazing. The 
grazing is grown the same as for live
stock. The method of grazing may 
change.

Farmers can give more land for each 
animal unit during the winter. Oats 
can be grazed and still grain yields will 
not be reduced if the correct minerals 
and nitrate are used.

Two areas of winter grazing land 
should be prepared in the summer, one 
on cultivated land to use for dry weather 
grazing, and the other area on sod land 
so it will not be too boggy to graze 
during wet and rainy weather. Part of 
the winter grazing on sod land gives a 
chance to renovate and get minerals 
into the soil. Payment for doing the 
job comes through oat grazing. Grain 
can be cut from the sod land the same

26

as on cultivated land. The sod land , 
will not be needed for grazing during 
oat-ripening period. Clovers are avail
able at this time. ,

By planning, two and oftentimes 
three crops can be obtained from graz
ing crops planted. Oats on cultivated 
land will give three real crops in nine 
months—four months of winter graz
ing, a grain crop in June, and a hay 
or seed crop or more grazing from les- 
pedeza interplanted in February. All 
of these crops will come off in time to 
plant oats back for winter grazing 
again.

Plant Food Needed
Most Mississippi soils need lim e,. 

phosphate, and potash for winter le
gumes and nitrate for oats. A soil test 
is the best way to know how much min
erals to use. Not enough minerals will 
sometimes run the cost above the actual, 
needs. The general recommendation j 
for minerals is 2 to 3 tons lime; 250 
pounds a year or a 4-year application 
at the 250-pound yearly rate of 20 per 
cent superphosphate; and 100 to 200 , 
pounds of potash. Oats to be grazed j 
should receive 30 pounds of nitrogen. 
Some farmers are using more nitrogen 
and making a profit.

Cultivated land to be used for graz
ing should be prepared well after ap
plying minerals and nitrate to get them . 
into the soil. Sod land should be 
disked thoroughly, but not as deep as 
cultivated land.

One hundred to 125 pounds of oats 
to the acre drilled do best. A system 
of drilling half of the seed one way 
and half in the other direction is being 
used. This gives better protection from 
erosion and a better grazing bed when 
wet. The last week in August and the 
first two weeks in September are the 
dates to plant oats for grazing. A cul- 
tipacker should be run over the planted ; 
seed. This packing often makes pos- , 
sible the grazing of oats during wet 
weather. The results of cultipacking 
are being watched by many farmers. J 
It almost seems like backing up to tell 

( Turn to page 46)
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T kis is  typical o f  what can be obtained  from  pasture lim ed and fertilised  on  the brown loam  so ils
o f  M ississippi.



A b o v e : T em porary grazing from  vetch  and  oats took  care o f  th is dairy  herd  d urin g  th e  w inter and
spring.

B elo w :  Sheep do  w ell on  oats fo r  w inter grazing. Sheep in  M ississippi can  b e pastured  a ll during
the year.



A b o v e :  T his farm er had grazing fo r  a ll livestock . Two acres o f  w hite c lover were provided  for
brood sows and pigs.

B elow : O ats and vetch  carry ca ttle  through th e  w inter in  slaughter con d ition . T his p icture was
taken in  February.



A b o v e :  U nim proved , u n fer tilised  w ire-grass pasture fu rn ish es a sm all am ount o f  grasing  from  hop
clover  in  th e  spring.

B elo w :  F ertilised  w ith  lim e, p h osp h ate , and p otash  and seeded to  oats and crim son clover  the
sam e pasture as above carried  a cow  per acre all w inter.



How to Charge Off From time to time a question comes up as 
to how much of the cost of the fertilizer

C o s t s  should be charged to the crop to which it
is applied and how much of it m ight be 
assignable, from the residual effect, to later 

crops. This question not only is a factor in determining farm management 
practices and in figuring costs of production and profit but is important in settling 
terms of leases. The matter is becoming increasingly pertinent now that fertilizer 
applications universally are much higher than formerly and their cost can be a
considerable item in determining both the cost of production of the crop and
cost of capital investment in soil fertility. In European countries where farm 
tenancy is much more stable, rather exact procedures in allocating fertilizer 
costs have been worked out.

It is, therefore, gratifying to note in a recent press release from the Illinois 
College of Agriculture the ideas of J. B. Cunningham, farm management special
ist, and A. L. Lang, chief in soil experiment fields, on how to charge off fertilizer 
costs. One plan should suffice for all purposes, these specialists concur, and the 
plan when once adopted should not be changed from year to year.

They recommend charging off the cost of a normal application of nitrogen, 
phosphate, and potash, applied either singly or in combination, in one year when 
used on field crops, and a heavier than average application in three years. For 
accounting purposes a normal application is:

1. Less than 100 pounds per acre of total plant food (nitrogen, phosphoric 
acid, and potash) in a mixed fertilizer, such as 2-12-6, 3-12-12, 8-8-8, and 0-20-20. 
For example, 300 pounds of 2-12-6 contain 60 pounds of plant food.

2. Less than 60 pounds per acre of plant food (phosphoric acid) in super
phosphates, such as 0-20-0 and 0-45-0.

3. Less than 100 pounds per acre of plant food (potash) in potash-fertilizing 
materials, such as 0-0-50.

4. Any amount of nitrogen fertilizer.
A heavy application is more than the amounts listed.
Charging off the cost of limestone in five years and the cost of rock phos

phate in ten years is suggested. This does not necessarily mean that all the 
benefits are obtained from the limestone in five years nor from the phosphate 
in ten. This plan has been used by most account keepers in Illinois for more 
than 25 years, with variations, of course, justified under certain conditions.

In these recommendations the specialists distinguish between outlays for 
plant-food materials which increase productivity over a period of years and 
those from which the benefit is of short duration. The former are considered 
capital investments to be charged off over a period of years. The latter are 
expenses to be charged off the year the fertilizers are applied.
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Centuries of pasturing with no return of plant-food ele
ments other than deposits of liquid and solid manure by 
grazing animals has resulted in a state of soil fertility that 
seriously threatens the livestock industry* The serious
ness of the situation was first sensed in Europe by far-sighted 

scientists who took definite steps to effect a desirable change. Systems of pasture 
management which involved both rotational grazing and the replacement of 
minerals by application of commercial fertilizers were devised. Because of the 
relative newness of our country and the room for expansion, the efficient grazing 
of livestock did not become a problem here until, by comparison, recently. 
Fortunately American farmers are now being rapidly awakened to the need 
for pasture improvement through the efforts of research workers, extension 
people, and other agencies.

In this issue of the magazine are to be found two articles on pasture manage
ment—one, “Efficient Management for Abundant Pastures” by C. J. Chapman, 
of the Wisconsin College of Agriculture, and the other, “Year-round Grazing” 
by W . R. Thompson of Mississippi State College. Both show the progress 
which is being made in rebuilding soils for the support of livestock.

The fact that the above-mentioned articles happen to have come from the North 
and the South does not mean that the pasture problem is not national in scope. 
In recognition of how widespread was the need for arousing interest in better 
grasslands, a National Joint Committee on Grassland Farming was formed in 
1944 under the sponsorship of the American Society of Agricultural Engineers, 
American Society of Animal Production, American Society of Agronomy, Ameri
can Dairy Science Association, the National Fertilizer Association, National As
sociation of Silo Manufacturers, Farm Equipment Institute, and the Soil Science 
Society of America.

The objectives of this Committee were determined as:
1. To promote cooperative research efforts among men in animal produc

tion, agricultural engineering, agronomy, chemistry, nutrition, and equipment 
manufacture, directed toward the solution of the problems of production, har
vesting, processing, storage, and utilization of forage crops.

2. To promote correlation among experimental agencies, of research work 
completed, in progress, or contemplated.

3. To provide workers with information and ideas, to give opportunity for 
constructive criticism of methods and results, and to stimulate and arrange for 
necessary regional tests.

4. To assist in the development of equipment for producing, processing, 
handling, and storing of forage crops on various sized farms.

5. To act as a central clearing agency in the gathering of grassland data on 
materials, production, equipment, methods, and nutrition.

6. To release and disseminate clear information to the farm public on proven 
methods for the economic handling of all kinds of forage crops.

In connection with the latter, the Committee has published a well-illustrated, 
question-and-answer booklet entitled “Green Fields Are Gold.” This may be 
obtained from member organizations or by writing to the Executive Secretary 
of the Committee, Box 30, Norwich, N . Y.

It is to be hoped that the Committee will “bear the fruit intended.” When 
a problem becomes national in scope, we need a head or clearinghouse in which 
to center all information tending to its solution. The objectives of this Committee 
are particularly sound since they would bring together in cooperative effort the 
strivings not only of research men working in the interest of our soil maintenance, 
but of industries whose welfare depends upon the welfare of our agriculture.

Productive
Pastures
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Season Average Prices Received by Farmers for Specified Commodities

Crop Year

Cotton 
Centa 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Sweet 
Potatoes 

Cents 
per bu.

Corn Wheat Hay Cottonseed 
Cents Cents Dollars Dollars Truck

per bu. per bu. per ton per ton Crops
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June

Av. Aug. 1909- 
July 1914___

1920....................
1921.................
192 2....................
192 3....................
192 4 ....................
192 5....................
192 6 ....................
192 7 ....................
192 8....................
192 9 ....................
193 0....................
193 1....................
193 2....................
193 3 ....................
193 4 ....................
193 5....................
193 6 ....................
193 7 ....................
193 8 ...................
193 9 ....................
194 0 ....................
194 1....................
194 2....................
194 3 ....................
194 4 ....................
194 5....................
1946

February.......
March............
April .
M ay...............
June...............
July................
August...........
Septem ber.. .
October..........
November.. . .  
December.. . .

1947 
January.........

192 0 ....................
192 1...................
192 2...................
192 3 ...................
192 4 ...................
192 5...................
192 6 ...................
192 7 ...................
192 8 ...................
192 9 ...................
193 0 ...................
193 1...................
193 2...................
193 3 ...................
193 4 ...................
193 5...................
193 6....................
193 7 ...................
193 8....................
193 9 ...................
194 0 ...................
194 1...................
194 2...................
194 3...................
194 4...................
194 5...................
1946 

February. . . .  
March............

I  April...............
M ay...............
June...............
July................ '
August...........

■ September. . .
’October..........
November.. . .  
December.. . .

1947 
January.........

12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
15.9 17.3 125.3 141.7 61.8 182.6 16.46 25.65
17.0 19.5 113.3 113.1 52.3 103.0 11.63 29.14
22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.42
28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
9.5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.33

10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00
11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
8.6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
9.9 16.0 54.1 85.5 61.8 68.2 7.58 21.73

17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61
19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10
20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
22.4 42.6 139.0 200.0 114.0 149.0 15.10 51.80

23.01 33.9 146.0 223.0 111.0 155.0 15.80 50.30
22.70 31.9 157.0 236.0 114.0 158.0 16.30 47.50
23.59 42.9 162.0 245.0 116.0 158.0 15.00 48.00
24.09 43.0 157.0 251.0 135.0 170.0 14.80 49.60
25.98 59.0 147.0 251.0 142.0 174.0 14.70 51.50
30.83 56.7 148.0 275.0 196.0 187.0 15.00 60.00
33.55 48.6 143.0 280.0 180.0 178.0 15.10 59.10
35.30 48.8 128.0 224.0 173.0 179.0 15.40 57.80
37.69 53.0 122.0 209.0 171.0 188.0 16.10 66.00
29.23 43.8 123.0 200.0 127.0 189.0 17.20 89.90
29.98 43.5 126.0 210.0 122.0 192.0 17.70 91.50

29.74 39.0 129.0 220.0 121.0 191.0 17.50 90.40
Index Numbers (Aug. 1909— July 1 914= 100)

128 173 ISO- 161 96 207 139 114
137 195 163 129 81 117 98 129
185 228 95 114 116 109 98 135
231 190 133 137 129 105 110 183
185 190 98 170 166 141 107 147
158 168 245 188 109 163 108 140
101 179 189 134 116 138 112 98
163 207 146 124 132 135 87 154
145 200 76 134 131 113 95 152
135 183 189 133 124 117 92 137
77 128 131 123 93 76 93 98
46 82 66 83 50 44 73 40
52 105 55 62 50 43 52 46
82 130 118 79 81 84 68 57

100 213 64 91 127 96 111 146
90 184 85 80 102 94 63 135

100 236 164 106 163 116 94 148
68 204 76 93 81 109 74 87
69 196 80 83 76 64 57 97
73 154 100 85 88 78 67 94
80 160 78 97 96 77 64 96

137 264 116 107 117 107 81 211
153 369 168 136 143 124 91 202
160 405 188 232 174 154 125 231
167 420 214 219 170 160 138 234
181 435 199 228 178 169 127 230
186 339 209 254 173 175 133 223
183 319 225 269 178 179 137 211
190 429 232 279 181 179 126 213
194 430 225 286 210 192 125 220
210 590 211 286 221 197 124 228
249 567 212 313 305 212 126 266
287 486 205 319 280 201 127 262
285 488 184 255 269 202 130 256
304 530 175 238 266 213 136 293
236 438 176 228 198 214 145 399
242 435 181 239 190 217 149 406
240 390 185 251 188 216 147 401

143
143
139
127
154
137
129
115
102
91
95

119
104
110
88
91

111
129
163
245
212
224

275
283
282
177
185
163
162
154
151
207
166

2 3 8
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Wholesale Prices of Ammoniates
Fish scrap, Tankage High grade

dried 11% ground
11-12% ammonia, 

15,% bone
blood,

ammonia. 16-17%
Nitrate Sulphate Cottonseed 15% bone phosphate, ammonia.
of soda of ammonia meal phosphate. f.o.b. Chi Chicago,

per unit N bulk per S. E. Mills f.o.b. factory, cago, bulk, bulk,
bulk unit N per unit N bulk per unit N per unit N per unit N

1910-14................ $2.68 $2.85 $3.50 $3.53 $3.37 $3.52
1922...................... 3.04 2.58 6.07 4.66 4.75 4.99
1923...................... 3.02 2.90 6.19 4.83 4.59 5.16
1924...................... 2.99 2.44 5.87 5.02 3.60 4.25
1925...................... 3.11 2.47 5.41 5.34 3.97 4.75
1926...................... 3.06 2.41 4.40 4.95 4.36 4.90
1927...................... 3.01 2.26 5.07 5.87 4.32 5.70
1928...................... 2.67 2.30 7.06 6.63 4.92 6.00
1929...................... 2.57 2.04 5.64 5.00 4.61 5.72
1930...................... 2.47 1.81 4.78 4.96 3.79 4.58
1931...................... 2.34 1.46 3.10 3.95 2.11 2.46
1932...................... 1.87 1.04 2.18 2.18 1.21 1.36
1933...................... 1.52 1.12 2.95 2.86 2.06 2.46
1934...................... 1.52 1.20 4.46 3.15 2.67 3.27
1935...................... 1.47 1.15 4.59 3.10 3.06 3.65
1936...................... 1.53 1.23 4.17 3.42 3.58 4.25
1937...................... 1.63 1.32 4.91 4.66 4.04 4.80
1938...................... 1.69 1.38 3.69 3.76 3.15 3.53
1939...................... 1.69 1.35 4.02 4.41 3.87 3.90
1940...................... 1.69 1.36 4.64 4.36 3.33 3.39
1941...................... 1.69 1.41 5.50 5.32 3.76 4.43
1942...................... 1.74 1.41 6.11 5.77 5.04 6.76
1943...................... 1.75 1.42 6.30 5.77 4.86 6.62
1944...................... 1.75 1.42 7.68 5.77 4.86 6.71
1945...................... 1.75 1.42 7.81 5.77 4.86 6.71
1946

February......... 1.75 1.42 7.81 5.77 4.86 6.71
M arch.............. 1.75 1.42 7.81 5.77 4.86 6.71
April................ 1.75 1.42 7.81 5.77 4.86 6.71
M ay................. 1.75 1.42 9.08 6.10 4.86 7.30
June................. 1.88 1.42 10.34 6.42 4.86 7.90
July.................. 1.88 1.42 11.62 8.15 5.34 9.60
August............. 2.22 1.46 16.88 8.14 6.07 12.14
September 2.22 1.46 10.32 6.95 6.07 12.14
October............ 2.22 1.46 13.20 7.12 8.30 12.14
November....... 2.22 1.46 15.19 11.26 12.14 12.75
December........ 2.22 1.46 14.63 11.37 12.14 11.17

1947
10.32January ........... 2.36 1.46 12.98 11.06 12.14

Index Numbers (1910*14 =  100)
1922..................... 113 90 173 132 140 142
1923......................___ 112 102 177 137 136 147
1924...................... 111 86 168 142 107 121
1925......................___ 115 87 155 151 117 135
1926...................... 113 84 126 140 129 139
1927......................___ 112 79 145 166 128 162
1928..................... 100 81 202 188 146 170
1929..................... ___ 96 72 161 142 137 162
1930..................... ___ 92 64 137 141 12 130
1931...................... 88 51 89 112 63 70
1932..................... ___ 71 36 62 62 36 39
1933..................... 59 39 84 81 97 71
1934..................... ___ 59 42 127 89 79 93
1935.................... 57 40 131 88 91 104
1936.................... ___ 59 43 119 97 106 131
1937..................... ___ 61 46 140 132 120 122
1938..................... 63 48 105 106 93 100
1939..................... . . .  .* 63 47 115 125 115 111
1940..................... ___ 63 48 133 124 99 96
1941..................... 63 49 157 151 112 126
1942..................... ___ 65 49 175 163 150 192
1943..................... ___ 65 50 180 163 144 189
1944..................... 65 50 219 163 144 191
1945..................... 65 50 223 163 144 191
1946 191February......... 65 50 223 163 144

March............ ___ 65 50 223 163 144 191
April.............. ___ 65 50 223 163 144 191
M ay................ 65 50 259 173 144 207
June............... 70 50 295 182 144 224
July................ 70 50 332 231 158 273
August........... 83 51 482 231 180 345
September 83 51 295 197 180 345
October.......... 83 51 377 202 246 345
November. . . 83 51 434 319 360 362
December.. . . ___  83 51 418 322 360 317

1947 293January......... ___ 88 51 371 ' 313 360
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per unit
1910-14................  $0,536
1922. . ..................  .566
192 3 ................................ 550
192 4 ................................ 502
192 5................................ 600
192 6 ................................ 598
192 7 ................................ 525
192 8................................ 580
192 9 ................................ 609
193 0 ................................ 542
193 1................................ 485
193 2................................ 458
193 3................................ 434
193 4 ................................ 487
193 5................................ 492
193 6................................ 476
193 7.................................510
193 8................................ 492
193 9 ........................   .478
194 0 .................................516
194 1.................................547
1942. . .............................600
194 3................................ 631
194 4 ................................ 645
194 5................................ 650
1946

February  . 650
M arch................... .650
April.....................  .650
M ay......................  .650
June.................  . 650
July.............................650
August.................  .700
September. . . .  .700
October  .700
November  .700
December  .700

1947
January  .700

192 2...................... 106
192 3.....................  103
192 4 ...................... 94
192 5...................... 110
192 6...................... 112
192 7...................... 100
192 8.........................  108
192 9 ...................... 114
193 0 ...................... 101
193 1...................... 90
193 2...................... 85
193 3...................... 81
193 4 ...................... 91
193 5...................... 92
193 6...................... 89
193 7...................... 95
193 8...................... 92
193 9...................... 89
194 0...................... 96
194 1...................... 102
194 2...................... 112
194 3...................... 117
194 4...................... 120
194 5...........................  121
1946

February  121
March...................  121
April...................... 121
M ay....................... 121
June....................... 121
July.......................  121
August..................  131
September. . . .  131
October.. . . . . .  131
November.. , .  131
December  131

1947
January  131

$3.61 $4.88 $0,714
3.12 6.90 .632
3.08 7.50 .588
2.31 6.60 .582
2.44 6.16 .584
3.20 5.57 .596
3.09 5.50 .646
3.12 5.50 .669
3.18 5.50 .672
3.18 5.50 .681
3.18 5.50 .681
3.18 5.50 .681
3.11 5.50 .662
3.14 5.67 .486
3.30 5.69 .415
1.85 5.50 .464
1.85 5.50 .508
1.85 5.50 .523
1.90 5.50 .521
1.90 5.50 .517
1.94 5.64 .522
2.13 6.29 .522
2.00 5.93 .522
2.10 6.10 .522
2.20 6.23 .522

2.20 6.40 .535
2.20 6.40 .535
2.20 6.40 .535
2.20 6.40 .535
2.30 6.45 .471
2.60 6.60 .471
2.60 6.60 .471
2.60 6.60 .471
2.60 6.60 .471
2.60 6.60 .535
2.60 6.60 .535

2.60 6.60 .535

Index Numbers o r J* II

87 141 89
85 154 82
64 135 82
68 126 82
88 114 83
86 113 90
86 113 94
88 113 94
88 113 95
88 113 95
88 113 95
86 113 93
87 110 68
91 117 58
51 113 65
51 113 71
51 113 73
53 113 73
53 113 72
54 110 73
59 129 73
55 121 73
58 125 73
61 128 73

61 131 75
61 131 75
61 131 75
61 131 75
64 132 66
72 135 66
72 135 66
72 135 66
72 135 66
72 135 75
72 135 75

72 135 75

Manure 
salts 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf portsi

95 
108 
108

84 108

Wholesale Prices of Phosphates and Potash**

Super- Florida 
phosphate land pebble 

Balti- 68% f.o.b. 
more, mines, bulk, 

per ton

Tennessee 
phosphate 

rock, 
75% f.o.b. 

mines, 
bulk, 

per ton

Muriate 
of potash 

bulk, 
per unit, 
c.i.f. At

lantic and 
Gulf ports

Sulphate 
of potash 
in bagp, 
per unit, 
c.i.f. At

lantic and 
Gulf ports

Sulphate 
of potash 
magnesia, 
per ton, 
c.i.f. At

lantic and 
Gulf ports

$0,953 $24.18
.904 23.87
.836 23.32
.860 23.72
.860 23.72
.854 23.58
.924 25.55
.957 26.46
.962 26.59
.973 26.92
.973 26.92
.963 26.90
.864 25.10
.751 22.49
.684 21.44
.708 22.94
.757 24.70
.774 15.17
.751 24.52
.730 24.75
.780 25.55
.810 25.74
.786 25.35
.777 25.35
.777 25.35

.797 26.00

.797 26.00

.797 26.00

.797 26.00

.729 22.88

.729 22.88

.729 22.88

.729 22.88

.729 22.88

.797 26.00

.797 26.00

.797 26.00

95
88
90
90
90 
97

100
101
102
102
101
91 
79 
72 
74 
79 
81 
79 
77 
82 
85 
82 
82 
82

84
84
84
84
76
76
76
76
76
84
84

99
96
98
98
98

106
109
110 
111 
111 
111 
104
93
89
95

102
104 
101 
102 
106 
106
105 
105 
105

108
108
108
108
95
95
95
95

$0.65

.537

.586

.607

.610

.618

.618

.618

.601

.483

.444

.505

.556

.572

.570

.573

.570

.205

.195

.195

.195

.200 

.200 

.200 

.200 

.176 

.176 

.176 

.176 

. 176 

.200 

.200

.200

82
89
92
93
94 
94 
94 
91 
74 
68 
/ i
85
87
87
87
87
84
83
83
83

83
83
83
83
80
80
80
80
80
83
83

83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities

Prices paid
by farmers Wholesale 
for com- prices

Farm modities of all com- Fertilizer Chemical Organic Superphoe-
prices* bought41 modifies t material £ ammoniates ammonia tes phate Potash**

1922.............. 132 149 141 116 101 145 106 85
1923.............. 143 152 147 114 107 144 103 79
1924.............. 143 152 143 103 97 125 94 79
1925.............. 156 156 151 112 100 131 109 80
1926.............. 146 155 146 119 94 135 112 86
1927.............. 142 153 139 116 89 150 100 94
1928.............. 151 155 141 121 87 177 108 97
1929.............. 149 154 139 114 79 146 114 97
1930.............. 128 146 126 105 72 131 101 99
1931.............. 90 126 107 83 62 83 90 99
1932.............. 68 108 95 7i 46 48 85 99
1933.............. 72 108 96 70 45 71 81 95
1934.............. 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. 97 123 115 78 52 101 92 77
1939............. 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 52 114 96 77
1941............. 124 131 127 ' 86 56 130 102 77
1942............ 159 152 144 93 57 161 112 77
1943............ 192 167 151 94 57 160 117 77
1944............ 195 176 152 96 57 174 120 76
1945............. 202 180 154 97 57 175 121 76

1946
February... 207 185 156 97 57 175 121 78
March . 209 187 158 97 57 175 121 78
April........ 212 188 160 97 57 175 121 78
May........ 211 192 162 99 57 189 121 76
June........ 218 196 163 100 60 203 121 70
July......... 244 209 181 103 60 230 121 70
August . 249 214 187 116 67 293 131 70
September . 243 210 181 108 67 223 131 70
October. . . 273 218 197 115 67 286 131 70
November . 263 224 198 127 67 382 131 78
December. . 264 225 204 127 67 376 131 78

1947
January.. . 260 227 233 126 69 359 131 78
* U. S. D. A. figures. B eg inn ing  J a n u a ry  1946 fa rm  prices and  index num bers of 

specific fa rm  products  revised from a  ca lendar  year  to a  c rop-year basis. T ruck  
crops index ad justed  to the 1924 level of the  all-com m odity  index.

t  D ep ar tm en t of Labor index converted  to  J.910-14 base.
j  The Index num bers  of prices of fe r t i l iz e r  m a te r ia ls  a re  based on orig inal study 

made by the D epartm en t of A gricu ltu ra l  Economics and  F a rm  M anagement, 
Cornell University , I thaca , New York. These indexes a re  com plete since 1897. 
The series  w as revised and  rew eigh ted  as  of March 1940 and  November 1942.

1 Since Jane 1941, m anure salts are quoted F.O.B. mines exclusively.
** The weighted average  o f prices actually paid fo r potash are low er than the 

annual average  because since 1926 over 90% o f the potash used in agricu lture has 
been contracted for during  the discount period. Since 1937, the maximum discount 
has been 12%. Applied to m uriate o f potash, a price s ligh tly  above $.471 per 
unit K .O  thus more nearly approxim ates the annual average  than do prices based  
on arithm etical averages o f monthly quotations.



ThU section  con ta in s a sh ort review o f  som e o f  th e  m ost p ractica l and im portan t b u lle tin s , and  lists  
all recent p u b lica tion s o f  th e  U nited  States D epartm ent o f  A gricu lture, the State E xperim ent Sta tion s, 
and Canada, re la tin g  to  F ertilisers, So ils , Crops, and E conom ics. A file  o f  th is  departm ent o f  BETTER  
CROPS W ITH PLANT FOOD w ould  p rovid e a com p lete  in d ex  covering  a ll p u b lica tion s from  these  
sources on th e  particu lar sub jects nam ed.

Fertilizers
"Fertilizer Analyses and Registrations, 1946,” 

Div. of Feed and Fertilizer Control, St. Paul, 
Minn.

"Fertilizer and Lime Recommendations for 
N ew  Jersey,” Agr. Exp. Sta., Rutgers Univ., 
N ew Brunswick,\, N. J., Cir. 503, Dec. 1946.

",Analyses of Commercial Fertilizers, Ma
nures, and Agricultural Lime, 1945,” Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. J., 
lnsp. Series 21, April 1946, Charles S. Cath• 
cart.

"The Inspection of Commercial Fertilizers 
and Agricultural Lime Products for 1946,” Rel. 
Service Div., Univ. of Vt., Burlington, Vt., 
Rept. 4, Nov. 1946, L. S. Walker and E. F. 
Boyce.

"The Use of Nitrogenous Fertilizers in the 
Production of Virginia Field Crops,” Agr. Exp. 
Sta., Va. Polytechnic Inst., Blacksburg, Va., 
Bui. 397, May 1946, T. B. Hutcheson and 
M. H. McVickor.

"Report of Inspection Work- Commercial 
Fertilizers,” Dept, of Agr., Charleston, W. Va., 
Bui. (n.s.) 49, July 31, 1945.

"The 1946-47 Fertilizer Program,” Produc
tion and Marketing Admin., U.S.D.A., Wash
ington, D. C., Jan. 1947.

Soils
"Physical Land Conditions in the Matanuska 

Valley, Alaska," Soil Cons. Serv., U.S.D.A., 
Washington, D. C„ Phys. Land Survey No. 41, 
1946, W. A. Rockie.

"Studies in Soil Structure: VI. Water Bound 
by Individual Soil Constituents as Influenced 
by Puddling,” Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., Tech. Bid. 110, June 1946, 
T . F. Buehrer and D. G. Aldrich, Jr.

"Soil Survey of Cumberland County, Nova 
Scotia,” Dominion Dept, of Agr., Truro, N. S., 
Canada, Rpt. No. 2, Oct. 1945, G. B. White
side, R. E. Wicklund, and G. R. Smith.

"La Reaccion del Suelo su Importancia Y 
Control,” Editorial "Neptuno,” S.A., La Ha- 
bana, Cuba, Neptuno 559, Jose L. Amargos, 
M.A.

"Effects of Soil, Soil Treatment, Seasonal 
Variation, and Variety on Yield and Compo
sition of Corn Crops Grown on Kentucky Soil

Fertility Plots,” Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., Bui. 485, May 1946, M. E. 
Weeks and E. N. Fergus.

"Report of the Chief of the Soil Conserva
tion Service, 1946,” U.S.D.A., Washington, 
D. C.

"Soil Survey—Kings County, California,” 
U.S.D.A., Washington, D. C., Series 1938, 
No. 9, Oct. 1946, J. L. Retzer, R. A. Gardner, 
L. F. Koehler, and R. C. Cole.

",Soil Survey—Fulton County, Indiana,” 
U.S.D.A., Washington, D. C., Series 1937, No. 
17, Aug. 1946, O. C. Rogers, A. P. Bell, T. E. 
Barnes, Sutton Myers, and A. T. Wianckp.
• “Soil Survey—Bucks County, Pennsylvania,” 

U.S.D.A., Washington, D. C., Series 1936, No. 
25, Oct. 1946, R. T. A. Burke, R. K . Craver, 
R. B. Alderfer, and E. C. Dunk}e.

"Soil Survey—Hamblen County, Tennessee,” 
U.S.D.A., Washington, D. C., Series 1940, No. 
1, Oct. 1946, A. R. Aandahl, J. T. Miller, 
C. B. Beadles, M. E. Swann, and Foster 
Rudolph.

Crops
•

"Ninth Progress Report, 1942-1943,” Agr. 
Exp. Sta., Univ. of Alaska, College, Alaska.

"Report of the Minister of Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1946,” Dept, of Agr., Ottawa, Can
ada, 1946.

"Seventy-First Annual Report of the Ontario 
Agricultural College and Experimental Farm,
1945,” Dept, of Agr., Ontario, Canada, 1946. 

"Frameworking Fruit Trees,” Dominion
Dept, of Agr., Ottawa, Canada, Publ. 781,
F.B. 136, 1946, R. J. Hilton.

"Herbaceous Perennials for Canadian Gar
dens,” Div. of Horticulture, Dept, of Agr., 
Ottawa, Canada, Publ. 784, F.B. 138, Dec.
1946, Isabella Preston.

"Annual Report of the Connecticut Agri
cultural Experiment Station for Year Ending 
October 31, 1945,” Agr. Exo. Sta., New Haven, 
Conn., Publ. Document No. 24.

"Ornamental Trees,” Agr. Ext. Serv., Univ. 
of Fla., Gainesville, Fla., Bui. 95, Rev. July 
1946, Harold Mowry.

"Camellia Growing,” Agr. Ext. Serv., Univ. 
of Fla., Gainesville, Fla., Bui. 130, Nov. 1946, 
R. I. Wilmot.

"The Florida Home Garden,” Agr. Ext.

37
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Serv., Univ. of Fla., Gainesville, Fla., Bui. 131, 
Dec. 1946, F. S. Jamison.

",Fifty-second Annual Report: Wartime Agri
cultural Research," Agr. Exp. Sta., Univ. of 
Idaho, Moscow, Idaho, Bui. 264, July 1945.

"Fifty-seventh Annual Report, Year Ending 
June 30, 1944," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind.

"Growing an Orchard in Kansas," Agr. Exp. 
Sta., Kans. State College, Manhattan, Kans., 
Bui. 330, Aug. 1946.

"Report of Progress for Year Ending June 
30, 1945," Agr. Exp. Sta., Univ. of Maine, 
Orono, Me., Bui. 438, June 1945.

"Small Grain Variety Trials, 1932-1945," 
Agr. Exp. Sta., Univ. of Maine, Orono, Me., 
Bui. 445, July 1946.

"Recommendations for the 1947 Production 
of Tomatoes for Manufacture in New Jersey," 
Agr. Exp. Sta., Rutgers Univ., N ew Brunswick, 
N. J., Nov. 1, 1946.

"Nut-Growing," College of Agr., Cornell 
Univ., Ithaca, N. Y., Ext. Bui. 701, Sept. 1946, 
L. H. MacDaniels.

"1946 Rose Test at the Pennsylvania State 
College," Agr. Exp. Sta., Pa. State College, 
State College, Pa., Paper No. 1359, Jan. 17, 
1947, E. I. Wilde and R. P. Meahl.

"Tobacco Plant Production in South Caro
lina," Clemson Agr. College, Clemson, S. C„ 
Cir. 291, Sept. 1946, H. A. McGee, J. M. Lewis, 
and J. R. Mattison.

"Progress Report of Research in Crops and 
Soils," Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 65, Aug. 1946, W. W. 
Worxella, A. N. Hume, L. F. Puhr, J. E. 
Grafius, E. L. Ericsson, K . F. Man\e, C. J. 
Franz he, and E. C. Joy.

"Annual Refort, 1944," Ext. Serv., Texas 
A 6r M, College Station, Texas.

"Eggplant Production in the Lower Rio 
Grande Valley," Agr. Exp. Sta., Texas A £r M, 
College Station, Texas, P.R. 1038, Sept. 18, 
1946, W. H. Friend.

"Irish Potato Production in the Lower Rio 
Grande Valley," Agr. Exp. Sta., Texas A & M, 
College Station, Texas, PJ2.1040, Oct. 3 ,1946, 
W. H. Friend.

"Snap Beans for Marketing and Processing," 
Agr. Exp. Sta., Texas A & M, College Station, 
Texas, P.R. 1041, Oct. 3, 1946, W. H. Friend.

"Introducing Three N ew Berry Varieties of 
the Ness Family," Agr. Exp. Sta., Texas 
A 8r M, College Station, Texas, P.R. 1043, 
Oct. 31, 1946, S. H. Yarnell.

"Strawberry Growing in the Lower Rio 
Grande Valley," Agr. Exp. Sta., Texas A & M, 
College Station, Texas, P.R. 1044, Oct. 31, 
1946, W. H. Friend.

"Fruits for Home Use and Local Markets," 
Agr. Exp. Sta., Texas A & M, College Station, 
Texas, P.R. 1045, Oct. 31 ,1946, W. H. Friend.

"Report of the College of Agriculture, Uni
versity of Vermont, July 1, 1945-June 30, 
1946," College of Agr., Univ. of Vt., Burling
ton, Vt., A.R. No. 2, Dec. 1946.

"Vermont Agriculture, 1945-1946," Dept, of 
Agr., Montpelier, Vt., 23rd Biennial Rept.

"The Culture of Aromatic (Turkish) To
bacco," Va. Polytechnic Inst., Blacksburg, Va., 
Cir. 397, May 1946, H. W- Jackson.

"17th Biennial Report, July 1, 1944 to June 
30, 1946," Dept, of Agr., Charleston, W. Va.

"Celery Growing in Wisconsin,” Ext. Serv., 
College of Agr., Univ. of Wis., Madison, Wis., 
Stencil Cir. 159, Rev. Aug. 1946, James G. 
Moore.

"Report of the Chief of the Bureau of Agri
cultural and Industrial Chemistry, Agricultural 
Research Administration, 1946," U.S.D.A., 
Washington, D. C.

"Report of the Chief of the Bureau of Plant 
Industry, Soils, and Agricultural Engineering, 
Agricultural Research Administration, 1946," 
U.S.D.A., Washington, D. C.

"Studies on the Germination of Guayule 
Seedy U.S.D.A., Washington, D. C., Tech. 
Bui. 921, Oct. 1946, H. M. Benedict and 
Jeanette Robinson.

"Growth and Rubber Accumulation in Gua
yule as Conditioned by Soil Salinity and Irri
gation Regime," U.S.D.A., Washington, D. C., 
Tech. Bui. 925, Nov. 1946, C. H. Wadleigh,
H. G. Gauch, and O. C. Magistad.

Economics
"Cattle Ranching in Western Canada," Dept, 

of Agr., Ottawa, Canada, Publ. 778, Feb. 1946, 
C. W. Vrooman, G. D. Chattaway, and An
drew Stewart.

"Connecticut Vegetable Acreages, 1944-1945- 
1946," Dept, of Agr., Hartford, Conn., Bui. 
95, Dec. 1946.

"Suggested Agricultural Production for Dela
ware, 1947," Agr. Exp. Sta., Univ. of Del., 
Newark, Del., Pamph. 26, Aug. 1946, R. O. 
Bausman.

"Handbook for Local 4-H Club Leaders," 
Agr. Ext. Serv., Univ. of Fla., Gainesville, Fla., 
Cir. 81, Oct. 1946, R. W. Blacklock and W. W. 
Bassett, Jr.

"Recent Changes in Production Methods on 
Maine Potato Farms," Agr. Exp. Sta., Univ. of 
Maine, Orono, Me., Bui. 444, July 1946.

"Farm Costs Are Mounting," Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., Ext. 
Pamph. 147, Dec. 1946, J. B. McNulty.

"Agricultural Outlook»" Agr. Ext. Serv., 
Univ. of Minn., St. Paul, Minn., Ext. Pamph. 
150, Jan. 1947, W. H. Dankers.

"Organizing Dairy Farms for Efficient Pro
duction," Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bui. 478, April 1946.

"Types of Farming in Pennsylvania," Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Bui. 479, May 1946.

"New Americans in Rural Rhode Island," 
Agr. Exp. Sta., Kingston, R. I., Bui. 298, June 
1946, W. R. Gordon and A. A. Asadorian.

"Virginia Farm Real Estate Trends in Seven 
Counties During 1941-1945," Agr. Exp. Sta., 
Va. Polytechnic Inst., Blacksburg, Va., Bui.
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400, fuly 1946, H. M. Love and W. H. Scofield.
, The 1947 Agricultural Conservation Pro

gram Handbook, for: SRB-llOl-Ala.; SRB- 
1101-Ark-i SRB-1101 -Fla.; SRB-1101-Ga.; 
SRB-1101-La.; SRB-1101-Miss.; SRB-1101-
Ok l a . ;  SRB-1101-S.C.; S R B - 1 1 0 1 - T e x . ,  
U.S.D.A., Washington, D. C.

"The 1947 Agricultural Conservation Pro

gram for: NER-1110-Conn.; NER-1110-Maine; 
NER-1U0-N. Y., U.S.D.A., Washington, D. C.

"Kentucky Handbook °f Conservation Prac
tices, 1947," ECR-1101-Ky., U.S.D.A., Wash
ington, D. C., Sept. 30, 1946.

"The Agricultural Conservation Program for 
Oregon, 1947 Handbook," WR-47-1, Oregon, 
U.S.D.A., Washington, D. C.

Radioactive Research
T TSIN G  radioactive iodine supplied by 
I  I “Manhattan District,” Oak Ridge, 
Tenn., three U. S. Department of Agri
culture scientists report experiments 
with a synthetic radioactive chemical 
that gives new light on 2,4-D as a weed
killer. These tests are explorations in 
working out answers to some of the 
many “what?” “how?” “where?” and 
“why?” questions that puzzle science 
in connection with 2,4-D and other 
growth-regulating substances. This 
new research tool is identified by the 
initials, “INBA”—the first standing for 
the iodine.

Applied to a leaf of a young bean 
plant the INBA moves through the 
plant and concentrates in partly ex
panded leaves at the growing point and 
severely checks their growth. Applied 
similarly to a barley plant, INBA like
wise concentrates in the young leaves 
but apparently does not injure the plant 
much. The radioactivity makes it pos
sible to use a delicate instrument—an 
electrometer—to trace the INBA mov
ing in the plant in a manner similar 
to that used to trace iodine and other 
elements in animals.

In some respects INBA acts similarly 
to 2,4-D, which has developed in a few 
years from a laboratory novelty to have 
enormous practical value, particularly

as a weedkiller. Like 2,4-D, the INBA 
has a selective effect, injuring the broad 
leaf beans but having only slight effect 
on the grassy barley.

In applying this by-product of atomic 
bomb research to plant study, the in
vestigators are looking forward to the 
possible use of INBA and other closely 
related growth regulators in practical 
crop production. Fortunately INBA is 
fairly easy to synthesize in the labora
tory, and radioactive iodine can readily 
be obtained. Radioactive iodine has a 
“half life” (loses half its radiant power) 
of 8 days, which is longer than many 
radioactive chemicals.

But quick work and use with young 
and rapidly developing plants are neces
sary to make effective use of the radia
tion in following out the results of 
INBA treatments.

The immediate object is to gain new 
information leading to a better under
standing of this relatively new field of 
plant research on “growth-regulating 
substances.” Broadly it should help in 
explaining and suggesting new studies 
of the physical, chemical, and biological 
results that are brought about by the 
action of vitamins, enzymes, hormones, 
viruses, genes, and microscopic quan
tities of some minerals.

Farm System Recides Fertilizer Needs
^ T T O W  much fertilizer should I use asked agronomists at Purdue Univcr- 

1 1  in grain and livestock systems of sity this winter, 
farming?” is a common question being G. P. Walker, extension agronomist,
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bases his answer on results obtained 
from the long-time operation of these 
two systems on two Purdue experi
mental fields. In the livestock system 
on the Soils and Crops Farm  located 
near Lafayette, 300 pounds of 2-12-12 
fertilizer on wheat and 100 pounds of 
0-12-12 in the hill for corn in combina
tion with eight tons of manure have 
produced an average of 78 bushels of 
corn and 40 bushels of wheat per acre 
during the past six years, in a rotation 
of corn, wheat, and clover. The same 
amounts of 2-12-20 fertilizer with ma
nure have produced yields averaging 90 
bushels of corn and 30 bushels of wheat 
per acre in the same rotation on the 
gray silt loam soil of the Jennings 
County Experiment Farm near North 
Vernon.

In the livestock system of farming, 
all the phosphate and about 55 to 60 
per cent of all the potash removed in 
the harvested crops have been returned 
to the soil. The profits over costs, dur

ing this period, have been larger from 
these treatments than from any which 
restored less phosphate and potash to 
the soil. .

In a straight grain system of farming, 
corn, soybeans, and wheat (w ith sweet 
clover intercrop), the agronomist points 
out that on the Lafayette farm, yields 
averaging 76 bushels of corn, 30 bushels 
of soybeans, and 36 bushels of wheat 
per acre were produced during the 
same period. The fertilizer used was 
300 pounds of 3-12-12 on wheat, 100 of 
0-12-12 in the corn hill, 60 pounds of 
potash plowed under for corn, and 20 
pounds of nitrogen broadcast on wheat 
in April. Under this system of fertiliza
tion, the equivalent of all the phosphate 
and potash removed in the harvested 
grains was also returned to the soil and 
likewise produced larger returns over 
costs than were obtained from compara
tive studies where lesser amounts of 
fertilizer were applied.

Increased Quality of Products Is Answer to the Problem

(From page 24)

facts concerning the whimsies of alfalfa, 
“gathered from their replies that the 
important thing was to keep the crop 
so well fed that it could ward of? 
disease, and hold its own in competition 
with other grasses.” Then he goes on 
to show that even “if alfalfa got half its 
food from soil reserves, you still would 
have to use a ton each of superphos
phate and potash to sustain a 4-ton 
alfalfa crop over a 10-year period.”

Ten pounds of borax increased a spin
ach yield by 6,534 lbs. in Passaic County. 
The grower’s income was increased 
$230 per acre by a small investment of 
time and money.

Sixty pounds of manganese sulphate 
per acre produced a marked difference 
in quality when applied to a Camden 
County spinach patch last September. 
The manganese deficiency was discov

ered by a soil test and was verified by 
a plant-tissue test.

You have noted that many of the 
instances I have cited call for the use 
of fertilizer materials in excess of the 
usual recommendations. This may be 
comforting to fertilizer salesmen look
ing for increased commissions. It may 
be disturbing to producers who feel 
their fertilizer bill is high enough as it 
is. But researchers have apparently un
covered enough facts which point to 
the necessity of feeding crops what they 
really need, in order to produce quality 
goods. Producers might well consider 
that increased returns stand ready for 
those who are awake to the significance 
of Scarseth’s statement that in 1945 
“if all the phosphate used in the nation 
went only to corn land, the corn would 
be fairly well fertilized,” and that “re
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turning to the soil just the phosphate 
the grain takes off would be supplying 
only half as much as is agronomically 
and economically sound.” . . . ‘‘In 
1946,” he says, “we are returning to the 
land only about 2 to 5% of the potash 
lost by crop removal and erosion.”

“Hunger Signs in Crops,” to borrow 
a title of a very good book,, might well 
have been the heading for this dis
course.

Should we overlook these signs? 
This sign language of the plants tells an 
exceedingly significant story. I think 
that we as agricultural agents could well 
spend much more time in the detailed 
study of these hunger symptoms, their 
cause, identification, and remedy, so 
that we can more specifically point out 
to growers the cause and treatment for 
these troubles which they find inter
fering with quality production.

A wealth of research has been done 
on these matters. Experiment Station 
workers, the American Society of 
Agronomy, the National Fertilizer As
sociation, processing companies, and the 
U. S. Department of Agriculture have 
brought together a vast store of infor
mation of a real practical nature, which 
is simply crying for dissemination 
among a clientele which I believe is 
ready to receive it.

This information is not for the sole 
edification of the scientists who pro
duced it. It has dollar and cents value

to growers, to fertilizer men, and event
ually to society at large, which, whether 
it knows it or not, has its very existence 
bound up in the profitable production 
of healthy plants.
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Sugar Beets Require Adequate Suit Aeration

( From page 10)

to why it is so essential for adequate 
aeration during the production of su
gar beets following the growth of a 
leguminous crop.

Summary
The results obtained in this green

house experiment suggest that adequate 
aeration of the soil is very necessary for

the production of sugar beets. Com
paction alone of the soil, as used in this 
experiment, was much more detrimen
tal than an application of excess water 
alone; but used in combination, the 
effects were even much more pro
nounced. Compaction of the soil alone 
and in combination with excess water 
resulted in marked disturbance of the
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T a b l e  3 .  Y i e l d  o f  S u g a r  B e e t  T o p s .

Mean1 dry weight of sugar beet 
tops for

4 Series
Physical treatment

Alfalfa
series
grams

Com
series
grams

Sweet clover 
series 
grams

average
grams

1. Normal..................................................... 27 .6 20 .6 30 .3 26 .2
2. Aeration................................................... 27 .9 16.7 32 .6 25 .7
3. Compaction............................................ 3 .4 9 .2 2 .7 5 .1
4. Aeration and compaction.................. 12.7 11.8 6 .3 10.3
6. Excess water.......................................... 31 .4 24 .2 29 .2 28.3
6. Excess water and aeration................ 3 3 .9 16.1 33 .7 27 .9
7. Excess water and compaction..........
8. Excess water, aeration, and com

.5 .6 1 .3 .8

paction ................................................ 4 .6 4 .5 6 .0 5 .0

Average for all treatments...................... 17 .7 13.0 17.8 16.2

1 Mean of four replicates.

normal oxidation and nitrification proc
esses which occur in the soil. Inade
quate aeration apparently was more in
jurious to sugar beets following legumes 
than to beets following corn.
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F ig . 6 .  T he re lative grow th o f  sugar beets in  the various cu ltu res o f  th e  series is  presented  for  
com parison . N ote th e  str ik in g  sim ilarity  o f  grow th regardless o f  previou s crop.
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Efficient Management fur Abundant Pastures

(From page 22)

the soil and becomes available with late 
summer and fall rains, or may even 
be carried over to the following spring.

Lime-Phosphate-Potash Supply 
Must Be Maintained

It is true the increased growth of 
grasses due to nitrogen fertilization will 
quickly use up the supplies of readily 
available phosphate, potash, and lime 
in our soils, and it soon becomes neces
sary to use mineral fertilizers on our 
pastures. In fact, we recommend the 
liming of acid pasture lands at the out
set. A basic treatment of phosphate 
and potash is also recommended for 
most pasture lands along with the nitro
gen fertilizer. The application of from 
300 to 500 pounds per acre of such mix
tures as 0-20-10 or 0-20-20 every four 
years is suggested. On the more fer
tile pasture lands nitrogen fertilizers 
alone may be used for a period of two 
or three years before it becomes neces
sary to replenish the phosphate-potash 
reserves of these soils.

Nitrogen fertilizers are grass fertili
zers and should not be used on pastures 
where clover or other legumes predomi
nate. Legumes fix most of their own 
nitrogen.

Profits Shown in Demonstrations
Numerous trials and demonstrations 

have been conducted to determine the 
actual returns which can be expected 
from the use of nitrogen fertilizers on 
permanent grassland pastures. In most 
of the demonstrations carried out by 
the writer, the response to treatment 
with nitrogen fertilizers was measured 
in terms of milk production. In these 
demonstrations uniform pasture fields 
were divided in equal halves. One half 
of each was treated with a nitrogen fer
tilizer. Records were kept of the num
ber of days the cows grazed on each 
half and also the pounds of milk pro
duced.

In the spring of 1945 a demonstra
tion was set up on the Wells Himsel 
farm at Paoli (Dane County, Wiscon
sin). A 23-acre creek bottom pasture 
was selected. It was divided in half 
with an electric fence. Ammonium ni
trate (33% nitrogen) was applied at the 
rate of 200 pounds per acre on the west- 
half of this pasture. The entire herd 
of 20 dairy cattle was turned into the 
fertilized half on May 19. They were 
rotated back and forth from the fer
tilized to unfertilized portions for a 
period of 4 months and 26 days. The 
experiment was terminated October 10.

The fertilized half was ready for graz
ing a good week earlier than the unfer
tilized and for the period from May 19 
to the middle of July there was a tre
mendous difference in the amount of 
grass on the fertilized as compared to 
the unfertilized half. One notable ob
servation made during the July-August 
period was the great difference in weed 
infestation. The unfertilized portion 
became badly infested with white top 
daisy and other weeds. There were 
very few weeds in the fertilized half due 
apparently to the early vigorous and 
rank growth of the grass. This lush 
growth of grass, as well as the weeds in 
this early stage, was grazed off. There 
was a noticeable difference during the 
entire summer in the thickness of the 
turf—the fertilized half produced a 
matted sod where the unfertilized half 
was always thin and sparse.

Except for a period of 14 days (Sep
tember 4 to 18) this 23-acre pasture 
furnished all of the feed for the whole 
herd the entire summer. (D uring the 
period September 4 to 18 the herd had 
access to a stubble field of new seeding 
clover as a supplement to the feed fur
nished from the fertilized half. One- 
half of the milk production was cred
ited to the extra feed furnished from 
the field of new seeding clover.) The 
results are shown in Table 1.
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Number of pasture days for entire herd on fertilized area................... ' . . . .* . ............. 96
Number of pasture days for entire herd on unfertilized area.......................................  50
Pounds of milk produced while on fertilized half............................................................. 31,479
Pounds of milk credited to new seeding clover (14 days) of total production

for period September 4 -1 8 ) ................................................................................................  1,580

Total net pounds of milk credited to fertilized pasture.................................................  29,899
Total pounds of m ilk produced while on unfertilized pasture.  ............................... 16,678

Pounds of milk increase resulting from fertilizer. .........................................................  13,221
‘Value of 13,221 pounds of milk at $3.25 per cwt.............................................. ............... $429.68
Value of pasture for 3 heifers, 3 dry cows, and 1 bull (46 days)............. ...................  $ 15.00

Total value of increased production due to fertilizer...................................................... $444.68
Cost of ammonium nitrate used on fertilized half...........................................................  $ 48.00

This and many other demonstrations 
have proven without question that nitro
gen fertilizer can be used profitably on 
much of our better permanent pastures 
in Wisconsin. A handsome profit has 
been shown in this demonstration. 
The increase in milk production was 
due not only to the larger amount of 
grass but also to an improvement in 
the quality as well. Analyses for the 
protein content of the grass from each 
area were made in the early stage of 
growth (May 20th). Oven-dried sam
ples from the fertilized portion yielded 
23.1% protein as compared to 17.5% 
for the unfertilized grass. Mr. Himsel’s 
cattle grazed the tender, lush, fertilized 
grass with apparent eagerness and rel
ish.

But again I wish to point out that the 
available supply of essential minerals 
(lime, phosphate, and potash) must be 
maintained at reasonable levels in our 
pastures in order that the nitrogen fer
tilizers may produce maximum in
creases. Adequate supplies of these 
minerals are essential in the synthesis 
and building of the organic constituents 
of the forage produced on these pas
tures. In turn, lime and phosphorus 
are important in the animal body
building and maintenance functions and 
are needed in abundance bv dairy cat
tle in the production of milk. Potash 
is said by some authorities to play an

important role in connection with the 
synthesis of vitamin A. Where these 
mineral elements are lacking in a soil 
the forage will be deficient in them and 
in turn these deficiencies will be re
flected in the health of our livestock. 
And so it is important to lime acid pas
ture land and apply phosphate and 
potash fertilizers where soil tests indi
cate a need for these minerals.

Summary
1. The renovation of old established 

grass pastures is the number one prac
tice recommended in a long-time pas
ture improvement program. The re
juvenation of these old pastures can 
be accomplished by the liberal appli
cation of lime and mineral fertilizers, 
thorough seedbed preparation, and the 
seeding and establishment of deep- 
rooted legumes and grasses.

2. The application of nitrogen fer
tilizer should be confined to those pas
tures where the moisture-holding capac
ity is good and where there is a fair 
to good turf to start with. The fertili
zation of thin, poor turf on droughty 
or grub-infested pastures is not rec
ommended.

3. Grass pastures will be ready for 
grazing from five to seven days earlier 
in the spring providing the fertilizer is 
applied a good two weeks before 
growth starts. Best results will be ob
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tained where the fertilizer is applied 
early. However, fair responses have 
been observed even where applied up 
to the middle of May.

4. The production of a thick-matted 
turf of rank-growing grasses will choke 
and subdue to a considerable extent the 
growth of weeds such as orange hawk- 
weed, daisies, ragweed, and yarrow. 
(This is especially true where the early 
growth of grasses is grazed off uni
formly during the early months of May 
and June.) The early grazing of the 
lush growth of grass is desirable also 
in order that the native white clover and 
other legumes be given opportunity for 
establishment and growth.

5. The continuous use of straight 
nitrogen fertilizer will eventually de
plete the reserves of minerals in the soil 
(lime, phosphorus, and potash). The 
liming of acid pastures is recommended. 
Treatment with phosphate-potash fer
tilizers is likewise suggested on fields 
where soil tests show inadequate sup
plies of these elements.

6. Old renovated pastures, where the 
legumes (clovers and alfalfa) have dis

appeared, will respond generously to 
treatment with nitrogen fertilizer.

7. The application of nitrogen ferti
lizer in the early fall is not recom
mended in Wisconsin. Late fall appli
cation of nitrogen fertilizers (after 
growth has ceased and just before or 
after freeze-up) is permissible.

8. Nitrogen fertilizers are not recom
mended for pastures where clover or 
other legumes predominate. Legumes 
fix their own nitrogen.

Pasture improvement through the 
use of nitrogen and mineral fertilizers 
now looms up on the horizon of post
war opportunities. We must again be
gin to think of low unit cost production. 
I am convinced that there are millions 
of acres of pasture lands in Wisconsin 
and other Midwestern states where the 
application of nitrogen will be found 
highly profitable. We now have in 
this country a great new potential 
source of a protein feed in these syn
thetic ammonia plants which were built 
during the war period. This increased 
capacity for the production of fixed

ThU Jersey eow  is suffering from  a phosphorus deficiency d isease know n as "P ica ."  T he so ils  in  
certain areas o f  northeastern W isconsin , w here th is p icture was taken, are know n to be extrem ely  
deficient in  availab le phosphorus. L iberal treatm ent w ith  m ineral fer tilisers , such  as 0 -2 0 -1 0  or 

0 -2 0 -2 0 , is  reeom m ended in  addition  to  treatm ent w ith n itrogen on such so ils .
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nitrogen added to our normal output 
of ammonia sulphate and other nitro
gen fertilizers plus imports of sodium 
nitrate should and will provide farm
ers with low-cost nitrogen fertilizers

in the years ahead. More abundant 
pastures will give us low cost feed and 
in turn will make possible greater pro
duction of low cost, milk, meat, and 
other food products.

Recent South Carolina Studies on Potash with Cotton

(From page 17)

of sodium may materially increase the 
yield of cotton where there is a rela
tively light application of potash and 
that certain combinations of potassium 
and sodium are as effective as equiva
lent quantities of potassium. For ex
ample, 30 pounds of potash in combi
nation with sodium gave practically as 
high production as the 40 pounds of 
potash alone. The 25-pound applica
tion of potash plus a side-dressing of 
nitrate of soda produced a higher yield 
than the 30 pounds of potash without 
sodium nitrate as a side-dressing.”

In the 600 pounds per acre of 5-10-0 
plus sodium chloride and potassium 
chloride applied in these tests, the 15 
pounds of nitrogen applied as a side- 
dressing was one-half from cottonseed 
meal and one-half from ammonium 
sulphate. Equal poundage of the two 
chlorides was used.

The plots receiving the equivalent of 
40 pounds of sodium oxide (N a20 )  
from sodium chloride yielded 46 
per cent more seed cotton than 
the plots which did not receive 
sodium chloride or potassium chloride. 
The plots which received the equivalent 
of 25 pounds of N a20  and 15 pounds

of K aO and the plots which received 
the equivalent of 10 pounds of N a90  
and 30 pounds of K 20  yielded 98 and 
174 per cent more respectively, than the 
plots which received neither N azO or 
K 20 .  The 40 pounds of K aO alone re
sulted in a 160 per cent increase.

In his studies of the function of 
plant nutrients, Dr. Cooper has found 
experimental data to indicate definitely 
“that certain mineral nutrients can 
partly replace or supplement each other 
in the nutrition of plants.” On this 
point he says:

“After supplying the quantity of a 
nutrient such as potassium necessary 
for its specific function, it is possible 
that another similar chemical element 
such as sodium or rubidium may be 
utilized by certain plants in maintain
ing a favorable ionic balance in the 
plant and that it will produce approxi
mately the same growth response as an 
equivalent amount of additional po
tassium. Therefore, where both potas
sium and sodium are added in ferti
lizers, it is necessary to consider the 
possible growth response from the 
sodium after the specific requirement 
of the plants for potassium is met.”

Year-round Grazing

{From page 26)

a farmer to do a good job of tearing 
land up and do a better job packing it 
down again, however the benefits of 
the cultipacker cannot be overempha
sized.

Oats are planted in two ways for 
winter grazing. By one system, oats 
are planted alone to be followed by 
lespedeza in February or March. The 
oats are cut for grain and the lespedeza
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grazed or cut for hay or seed. W ith the 
other system, oats and legumes are 
grazed off, cut for hay or seed, and 
followed by Sweet Sudan or grain sor
ghum or Alyce clover.

Legumes to plant with oats include 
crimson clover, vetch, wild winter peas, 
and red clover. Seed crimson clover 
at the rate of 20 pounds to the acre and 
cultipack after oats are drilled. Seed 
25 pounds of vetch or 40 pounds of wild 
winter peas to the acre at the time the 
oats are planted. Cultipack 10 pounds 
of red clover to each acre after oats 
are planted.

During mild winters legumes give 
plenty of grazing, but they grow best 
in the early spring. Mississippi’s best 
early winter grazing crop is oats. Oats 
and legumes can be grazed off, cut for 
hay while oats are in dough stage, or

11 left and legume seed and oats harvested.
After legume and oat crops, summer 
grazing crops can be planted.

The grazing of oats can be started 
phout October 15 or November 1 when 

| they are six inches high. They can be 
grazed through the winter by turning 
livestock on the sod land when the 
ground is wet. Stop grazing oats on 
March 1 and move the livestock to 
clovers or legumes. Top-dress oats 

Hi with 30 pounds of nitrogen for grain.
Interplant oats alone with 25 pounds 

of lespedeza the last of February or 
the first of March and top-dress with 
30 pounds of nitrogen. Grain produc
tion will not be cut by grazing during 

I winter. In south Mississippi, Alyce 
H clover gives grazing during early win

ter and at the same time volunteer win
ter peas are coming up in the clover for 
later grazing. The black belt and delta 
areas use winter peas for winter graz
ing where farmers let seed volunteer, es
pecially in Johnson grass fields.

Many cotton and livestock farmers 
are planting a legume and oats in cot
ton with the last cultivation. They 
plant 75 pounds of oats with either 40 
pounds of winter peas or 25 pounds of 
vetch.

Spring G razing

Spring grazing is clover and legume 
grazing mosdy. The season runs from 
March 1 to June 1. Farmers should 
allow a third of an acre for each cow 
for spring grazing.

The work toward spring grazing is 
done in the fall. The land is prepared, 
mineralized, and seeded. Land should 
be prepared well for clovers. Either 
cultipack it or let rain settle it before 
planting. Inoculate clover seed and 
plant in October on top of the prepared 
seedbed. Plant clovers with wheelbar
row seeder or cyclone seeder.

Clovers are heavy users of the miner
als—lime, phosphate, and potash. A 
soil test is the best way to determine the 
minerals needed. Generally clovers 
need 500 pounds of 20 per cent super
phosphate, 100 to 200 pounds of pot
ash, 2 to 3 tons lime, or 1,000 pounds 
of basic slag in place of the lime and 
phosphate.

For all sections of Mississippi white 
Dutch clover is best. It makes the 
best growth when it is planted and 
grown alone. To keep a balance of 
grasses and legumes, it is best to plant 
white Dutch with dallis grass or in 
special areas with Italian rye or fescue 
grass. Grasses help in bloat control.

If one-fourth of the land to be 
planted in white Dutch can be miner
alized and renovated each year, a bal
ance between clover and grasses can 
be kept and a 4-year supply of minerals 
on the section renovated can be applied. 
Bermuda and carpet grasses tend to 
take charge of clover fields in Missis
sippi in 4 to 5 years.

Dallis grass can be planted on the 
white Dutch area in October at the 
same time clovers are being planted. 
Drill 15 pounds of good seed before 
running cultipacker for white Dutch 
planting. A successful way to get a 
stand of dallis is to mulch dallis grass 
hay at the rate of 1 ton to 3 acres. By 
protecting white Dutch clover the first 
season, the dallis grass can become 
established.

Winter grazing of clovers should be
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confined to established clovers and not 
to newly planted clover. Established 
clover will give oat fields relief during 
the winter. Graze them a few days 
at a time or fit them into rainy weather 
grazing. Start grazing a new clover 
area when it is 4 inches high.

W hite Dutch clover is planted 5 
pounds to the acre, hop clover 3 to 5 
pounds, crimson clover 20 pounds, sub
terranean clover 3 to 5 pounds, red 
clover 8 to 10 pounds, and black medic 
5 pounds. Other legumes used for win
ter and spring grazing are wild winter 
peas and vetch. W inter peas and vetch 
can be grazed on cropland and later 
used as cover crops or used for grazing 
and harvested for seed.

As a general rule, Mississippi has 
plenty of grazing during the spring sea
son. If farmers don’t prepare for good 
summer grazing, they will lose clover 
gains on scant summer pastures. Twice 
during the clover-grazing period, run a 
spike-tooth harrow over the area to 
scatter the manure. If this is not done, 
cows will graze one area closely and 
let the other grow. They leave the 
plants because of an overbalanced con
dition in the plant, especially of nitro
gen products.

Sometimes it pays to mow clover to 
keep it from maturing. Clovers do not 
grow after blooming out. The plants 
will keep growing when the old growth 
is mowed off. Most livestock like grow
ing plants better than mature plants.

W hen cattle are moved from clovers 
to summer pasture, drag the harrow 
again and mow the area to remove any 
mature clover or weeds. This clover 
area will be ready for grazing again 
in 3 or 4 weeks as a summer dallis 
pasture. The nitrate stored by the 
pasture is ideal for dallis grass produc
tion.

Summer Pastures

An acre should be allowed for each 
animal unit during the summer pasture 
season from June 1 to September. The 
history of pastures is that the summer 
pasture should be the best. Farmers 
today are recognizing that they need to

plan and care for their summer pas
tures more than any other. The two 
worst enemies of summer pastures are 
lack of moisture and weed growth.

The permanent pasture for summer 
is dallis following clovers and dallis 
and Bermuda with lespedeza. If this 
area is allowed to get a start while 
livestock are on spring clovers, there 
will be good grazing waiting when 
clover grazing is over.

The sod pasture which is used for 
planting oats for grazing will be in 
excellent condition for summer pasture. 
Lespedeza interplanted in oats furnishes 
ideal summer grazing.

Thirty pounds to the acre of Sweet 
Sudan can be planted following winter 
peas or oats and legumes. Nitrate at 
the rate of 30 pounds of nitrogen to 
the acre pays off on Sudan. Sudan can 
be grazed when it is 12 to 18 inches 
high. Control the grazing for best 
results. It is easy to graze dairy cattle 
two hours a day and then turn them 
back to permanent pasture.

Alyce clover furnishes more grazing 
for south Mississippi than most any 
other plant and fits into the spring 
legume and grain crop rotation. The 
biggest enemies of Alyce clover are 
grass and weeds choking it out before 
the plants get established. Alyce clover 
is planted 30 pounds to the acre.

Kudzu furnishes good grazing dur
ing August and September and helps 
out in conserving soil in sections where 
it grows well.

Weeds and grass must be controlled. 
One way is to plant on new land or 
land which had a heavy spring legume 
crop. The other is to graze or mow 
the first crop of weeds and grass. The 
mowing machine is one of the best 
tools for pasture improvement. Regular 
mowing controls weeds and keeps 
grasses and clovers balanced.

Johnson grass in the delta and black 
belt areas furnishes good grazing, 
where established. If winter peas 
grew in the Johnson grass during the 
winter and spring, they added the 
necessary nitrogen. Johnson grass will
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D allis grasi and w h ile  D utch clover  grow w ell together^—the d a llis  fo r  sum m er grazing, the w hite
D utch  fo r  spring.

not be profitable if it is not cultivated 
in some way.

If summer pastures can be given 
a rest during the last of the summer, 
they will give profitable grazing in the 
fall. If they are grazed closely all 
summer, little fall grazing from sum
mer pastures can be obtained.

Fall Pastures
Fall pastures will be good if the sum

mer pastures are treated and managed 
properly. The fall pasture season runs 
from September 1 to November 1.

Dallis and Bermuda grass put out 
new growth with the first rain in the

fall. Mow pasture in September to 
get rid of weeds and mature grass. 
Clipping encourages new growth. 
Grain sorghum fields furnish some sup
plemental grazing in the fall. Corn 
and bean fields, after the corn is harves
ted, will also supplement pastures.

Fall is the ideal time to apply miner
als on established stands of grasses and 
clovers. Disk the minerals into the 
soil.

The secret of plenty of good pasture 
is allowing plenty of land, plenty of 
minerals, along with good preparation 
followed by good management.

Backtracking

( From page 5)

the Midwest did not savvy the systems 
advocated by this California prophet. 
But it kept the soup stirred just the 
same.

7IS T H E  aforesaid national conference 
f l  met, two chaps came from the Mis
sissippi Valley with fire in their eyes.

These men had been trying to make 
and sell a line of good farm machinery 
at Moline. The implements were all 
right and the farmers liked to use 
them, but hard times and distress pre
vented that “fair exchange value” that 
any red-blooded guy must have to keep 
on producing and keep on buying.
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Beset with credit bothers resulting 
from just this stalemate, these two 
manufacturers of plows and harrows 
began to study ways and means of 
fixing things to enable willing farmers 
to dare risk their investment in bumper 
food production. Unless they found a 
way to untangle this twisted mess, 
farm machinery warehouses would be 
too full for comfort and dealers would 
quit business.

Instead of blasting their ideas into 
the stubborn and conservative confer
ence going on, these two men wheedled 
cabinet members and the farm bloc 
contingent into listening to their pro
posals. So in a long series of executive 
sessions largely devoid of newspaper 
eavesdropping, George N . Peek and 
General H ugh S. Johnson laid their 
case before some sympathetic minds. 
Later some economists took a look at 
the implement men’s program, and 
the first drafts of proposed laws to 
sketch out their dreams were written 
in the Department of Agriculture in 
1923. Most of this backstage stuff 
went on with less fanfare and whoop- 
tedoo than would be possible today, 
when most newshawks scent a keen 
story in every angry farm confab.

All that need be said further re
garding the Peek-Johnson-Wallace brain 
child is that the gist of its conception 
of remedies for stagnant agriculture 
was embodied in successive drafts of 
the laws enacted and then vetoed by 
President Coolidge. As everybody 
knows, the Congressional godfathers 
were Senator Charles L. McNary of 
Oregon and Representative Gilbert N. 
Haugen of Iowa. Possibly this original 
brief foreshadowing McNary-Haugen 
bills, as presented to the Farm Bureau 
by Peek & Johnson, may yet become a 
sort of Magna Charta to indicate a 
buried past in farm economics and the 
dawn of an entirely new commercial 
phase of farming.

ABOUT a decade later I was asso- 
, ciated with many of the men who 
supported movements of a “radical”

nature in regard to changing agricul
ture. The list includes both George 
Peek and H ugh Johnson (AAA and 
NR A chiefs, respectively) as well as 
Charles J. Brand, M. L. Wilson, Chester 
Davis, and the second Secretary Wal
lace. Indeed in the days just referred to, 
almost all farm folks had become some
what “radical,” because any kind of 
action was far better than taking it on 
the chin while lying down. Washing
ton was full of foment and lather, and 
the government was the court of last 
resort. It was the last place of mutual 
faith, next to Heaven and the Promised 
Land, and everybody and his brother 
who were in trouble rushed to the banks 
of the Potomac—where nothing was
U  fiquiet.

The McNary-Haugen bills really out
lined a minimum of real interference 
with existing agencies and aimed only 
at the separation of exportable crop 
surpluses so as to bring domestic farm 
income in line with a ratio of fair ex
change value. Operations, as the bills 
proposed, were to be self-financed by 
collection of an equalization fee levied 
upon the first sale by farmers or the 
first processing of the various com-, 
modities named.

Support for these principles gained 
headway slowly and was most notice
able within the inner circle of the De
partment of Agriculture and the farm 
bloc. Opposition to any new drive 
for a different deal in meeting a farm 
crisis came from the agricultural col
leges, old-line economists, and the in
dustrial East as a body. Gradually, 
strength in support of positive action 
along new pathways developed among 
the state units of farm organizations 
and finally took form in the national 
conventions of those groups.

However, even the proponents of this 
departure from customary legislation 
did not see everything as clearly as 
they might. No effective protest came 
from the “radical” farm leaders suf
ficiently strong to prevent the enact
ment of the injurious tariff laws of 
1929*. The rates still further aggravated
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the isolated situation of this country 
just at a time when we had become 
the world’s biggest money lender and 
source of handouts galore.

LATER during the period when the 
i Agricultural Adjustment Adminis

tration was taking shape, I heard some 
of these same leaders explain that the 
funds to be raised by processing taxes 
to pay farm benefits were merely a 
form of protective tariff for agricul
ture. No move was made then or 
during a few subsequent years by New 
Deal farm spokesmen to modify the 
tariff wall, until the theory of reciprocal 
trade agreements bobbed up. Even 
the use of Section 32 revenues from 
parts of the import duties as a means 
of “dumping” surplus was adhered to.

During the ferments of 1924-28, the 
gains made by legislation mostly 
amounted to the Capper-Volstead law 
to clear cooperatives of risks under 
antitrust lawsuits, and the Federal In
termediate Credit Act which did not 
fully meet the pressing short-term credit 
needs of agriculture.

SOME crazy-cat bills held the lime
light awhile, too. From the des

perate spring wheat belt came the pro
posal to use Federal funds to encourage 
and assist grain growers of the plains to 
shift over into dairying—the stability 
of the “cow, the hog, and the hen” 
being laid before many audiences mean
while. A national conference was called 
in 1924 to give this thing an airing, 
with the thought that diversification 
should be subsidized. This and the 
hiking of the wheat tariff by the Presi
dent by 12 cents a bushel accomplished 
simply zero, with all that such tempera
ture means.

Guiding the thought and seeking the 
legislation of the times were the Amer
ican Council of Agriculture, set up at 
St. Paul in a session many of us scribes 
attended, and the Executive Committee 
of Twenty-Two, created at a gover
nors’ council of farming states, who 
deliberated in Des Moines in January

1926. T hat year also marked new 
unity between the West and the South, 
crystallized at a Memphis convention. 
The late Frank O. Lowden of Illinois 
favored giving a free hand to coopera
tives in achievement of farm salvation. 
This idea was not acceptable to the 
American Council of Agriculture folks, 
who felt at least that co-ops would not 
be able to maintain a fair price level 
at home and also handle exportable sur
plus. Meanwhile, the axe of adversity 
had cut handsome nicks in the dairy 
income, too, and the boys who had 
called for a shift from wheat to milk at 
government expense took a red-faced 
bow.

Just when things got thickest the fair
haired city slickers took a valiant hand. 
They were accompanied in their flights 
of oratory by some Land-Grant college 
pronouncements, none of which struck 
oil.

So in 1926 the ultra-conservatives 
awoke to the end of their gamble on 
reviving farming by doing nothing. 
They published a neat little red-covered 
book on the Agricultural Problem in 
the United States, replete with graphs 
and charts and sermonizing. The re
port was financed by the United States 
Chamber of Commerce and the Na
tional Industrial Conference Board, all 
of which had its purpose because it 
lent strength to some kind of action 
even if the first attempt did not pan 
out perfectly.

To make a long story shorter, the 
Agricultural Marketing Act of 1929 
became effective, just on the eve of 
the great panic in stocks. By its terms 
the Federal Farm Board undertook to 
encourage cooperative marketing asso
ciations and set up stabilization corpora
tions owned by them. To unify the 
process with Federal loans, the Board 
had a revolving fund at its disposal 
amounting to half a billion dollars (just 
a little more than the potato crop sup
port price deal has cost since then).

So heavy were the eventual losses 
taken by the Board through accumu
lated surplus in cooperative storages
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under their protecting wing that some 
of the members insisted that gains 
secured by withholding surplus supplies 
from the open market could be realized 
only in case farm production could be 
held down in line with actual home and 
foreign demand. But foreign loans 
had ceased and the export outlets 
were nil.

Dovetailing into this bitter but valu
able experience was the conception by 
a small group of folks of what was 
then called the “domestic allotment 
plan.” Chief sponsors of it were 
Chester Davis, John D. Black of H ar
vard, M. L. Wilson, now Director of 
Extension, and W . J. Spillman, an old 
employe of the Department of Agri
culture. It bore no direct fruit itself 
as such but had much to do with the 
terms written into the 1933 version of 
the Agricultural Adjustment Act. Just 
a phrase or two is all the space avail
able to explain it here:

TH E  part of the crop which farmers 
could sell in the domestic market 

was called the “domestic allotment,” on 
which they were to receive certificates 
covering the full amount of their own 
share. To move any commodity into 
domestic consumption, processors must 
cover the amounts offered for sale to 
them with certificates bought from the 
farmers. The increased return was to 
result from the fact that the producer 
got the world price plus the proceeds 
from the sale of his certificates. Later 
on the Hope-Norbeck bill of 1932 cut 
out the certificates and provided for 
cash benefit payments to be realized by 
means of a processing tax, with limita
tion required on production within the 
domestic allotment figure.

Experience under the Agricultural 
Adjustment Act and the Hoosac Mills 
case decision that outlawed processing 
taxes led to the makeshift patchwork 
piece known as the Soil Conservation 
and Domestic Allotment Act of 1938. 
Conditional payments took the place 
of benefits and direct money from the 
Federal treasury replaced the processing

taxes. Right here there appears a new 
angle to the whole farm-and-govern- 
ment relationship. Direct personal pay
ments made from the public treasury 
in large volume to a class of citizens 
for special reasons of public welfare 
became established on statute books and 
bolstered by precedent.

Out of this has come much of the 
dither and doubt we face. Principles 
and justice are one thing and ways to 
bring them to pass with no harm to 
either consumers or producers are an
other thing. How to make it possible 
for farmers to dare to produce abun
dantly and produce the proper kinds of 
foods most needed without having 
things get lopsided or clear out of con
trol is still a $64 question and will be 
for some time.

The principle of making direct treas
ury payments has been established, but 
in 1946 records show that farm cash 
income from marketings far outweighed 
all the government largesse then ex
tended. T hat is, for every $24 of farm 
income last year only about 85 cents 
came in the form of direct individual 
payments from the treasury. To be 
sure, the other less direct government 
aid came through loans and support 
price operations under the Steagall 
Amendment. That these are far from 
fool-proof and that they often work 
hardships on segments of the farm in
dustry beyond any benefits accruing to 
the ones that are most adaptable have 
been clearly stated in recent reports. Of 
course, the parity formula is the hurdle 
to be surmounted. It’s what makes 
for this inequality.

IT ’S QUEER, too, about subsidies. 
Originally, many of the farm spokes

men were against them, then gradually 
accepted them and even clamored for 
them. Few of these remain, it is true, 
but with some pressure of circumstances 
they could happen again.

Planned economy such as that which 
went awry in the potato salvage pro
gram this season and last could strike 
a blow, at the heart of any well-con
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sidered, long-time approach to future 
stability. Meanwhile to blame it all on 
the unfortunate people obliged to carry 
on the details of some cumbersome 
project like that in the name of the 
government and to thereby encourage 
reckless speculation in food production 
by a class of non-farmers who let Uncle 
Sam hold the sack are, to say the least, 
demoralizing.

No, it is not all quiet on the Potomac 
yet. To be guilty of a pun, we still 
have “Hope,” and as he and his col
leagues think, so goes the Nation.

Ladies, Be Seated!
Two glamour girls boarded a 

crowded streetcar, and one of them 
whispered to the other: “Watch me 
embarrass a seat from one of the men!” 

' Pushing her way through the 
standees, she bore down on a gentle
man who looked substantial and em- 
barrassable.

“My dear Mr. Brown,” she gushed 
loudly. “Fancy meeting you on the 
car. Am I glad to see you. Why 
you’re almost a stranger. My I’m 
tired!”

The sedate gent looked up at the 
girl, whom he’d never seen in his life 
before, and as he rose, said pleasantly 
and for all to hear: “Sit down, Bertha, 
my girl. Don’t often see you out on 
washday. No wonder you’re tired. 
By the way, don’t deliver the washing 
till Wednesday. My wife is going to 
the district attorney’s office to see 
whether she can get your husband out 
of jail!”

Just Can’t Happen
The Georgia election board was 

counting ballots. A Republican ticket 
showed up. Not finding anything 
wrong with it, the board put it aside 
as suspicious only. After several hours 
a second Republican ballot showed up. 
This was going too far. The judge 
said: “The son-of-a-gun voted twice. 
Throw ’em both out.”

Time Proven LaMotte 
Soil Testing A pparatus
LaM otte Soil T esting Service is the 
direct result of 26 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundam entally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in p lant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil w ith proper interpretation to com
pensate for any special soil conditions 
encountered.
Methods for the following are avail
able in single units or in combination 
se ts:
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (aeldity & alka-
N itrite Nitrogen Unity)
Ava ilab le  Potaeh Manganese*
Available Phosphorus Magnesium 
Chlorides Aluminum
Sulfates Replaceable Calcium

Tests for Organic M atter and N utrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Morgan 
Soil Testing Outfit

makes it a simple m atter to deter
mine accurately the pH value or to 
know “how acid or how alkaline" your 
soil is. I t  can be used on soils of any 
texture or moisture content except 
heavy, wet clay soil. Complete with 
LaM otte Soil Handbook.

Price $10.00 
f.o.b. Towson

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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VA NITY FAIR
Small Boy: “Shine your shoes,

Mister?”
Grouch: “No!”
Small Boy: “Shine your shoes so 

you can see your face in them ?”
Grouch: “N O !”
Small Boy: “Coward!”

*  *  *

The actress married a director, longed 
for children and didn’t have any. So 
she divorced him and married a pro
ducer.

*  *  *

SUPERSALESMAN
“Henderson is our best salesman— 

that guy could sell anything.”
“T hat so?”
“Well, yesterday a widow came in to 

buy a suit in which to bury her hus
band, and he sold her one with two 
pairs of pants.”

*  *  *

PROGRESS
Evolution of a man’s ambition:
To be a circus clown.
To be like dad.
To be a fireman.
To do something noble.
To get wealthy.
To make ends meet.
To get the old-age pension.

# # #

There was a Romeo who said that he 
didn’t care for his girl’s bathing suit, 
and then added, “But outside of that 
she’s all right.”

W ith graceful feet, a maiden sweet was 
tripping the light fantastic;

Then she suddenly tore for the dressing 
room door—

You can’t trust this wartime elastic.
# # #

D EFIN ITIO N
One wife to another: “My husband 

is an efficiency expert in a large office.” 
“W hat does an efficiency expert do?” 
“Well, if we women did it, they’d 

call it nagging.”
# # #

"“I hear Marge broke up with Tom. 
Is she keeping those swell love letters 
he wrote her?”

“Well, yes and no. To be a little 
more exact, they’re keeping her.”

# * #

When a man says he’s the boss in his 
family, he’ll lie about other things, too.

*  *  *

M EANT IT  TO  LAST
A shy lad wanted to marry the girl, 

but he felt he would choke if he tried to 
mention the words, “marry” or “mar
riage” to her. So, after giving much 
thought to the problem, he asked her 
in a whisper one evening, “Julia, how 
would you like to be buried with my 
people?”

* * *

We heard a woman say that she felt 
better and looked younger, now that 
she was taking care of her feet instead 
of her face.
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BORON IN AGRICULTURE

A uthorities have recognized that the depletion of 
Boron in soil has been reflected in lim ited production  
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County A gents are steadily  
increasing the recognition of the need for Boron in 
agriculture. W e are prepared to render every prac
tical assistance.

Borax is economical and very little  is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX

20 Mole Team. Reg. U. S. Pat. Off.



AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as Our supply lasts.

Circulars
Tomatoes (General) . Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vino Crops (General)

Reprints
N -9 P rob lem s o f  F eed in g  C igarleaf T obacco  
F -3 -4 0  W hen F ertilis in g , C onsider P lan t-food  

C ontent o l  Crops 
S -5 -4 0  W hat Is tho M atter w ith  Y onr S o il?  
11-12-42 W artim e C ontribution  o f  th e  A m eri

can P otash  Industry  
H -2-43  P lan t F ood fo r  P each  P rofits  
J-2 -43  M aintain ing F ertility  W hen Growing  

P eanu ts
Y-5 -4 3  V alue & L im ita tion s o f  M ethods o f  

D iagnosing  P lan t N ntrient N eeds 
F F -8 -43  P otash  for  C itrns Crops in  C aliforn ia  
A-1 -4 4  W hat’s in  T hat F ertiliser  Bag?  
H -2-44  Efficient F ertilisers fo r  P ota to  Farm s 
A A -8-44  F lorida K now s How to  F ertilise  

C itrns
C C -8-44 S o il F ertility ’s Effect on  A sparagus 
Q Q -12-44  L eaf A nalysis— A G uide to  B etter  

Crops
P -3 -4 5  B alanced F ertility  in  th e  Orchard  
R -3-45  H igher Corn Y ields for  N orth Caro

lin a
Z -S-45 A lfa lfa— the A ristocrat 
D D -5-45  A Case o f  C om bined P otassium  and  

B oron D eficiencies in  Grapes 
G C -6-45 K now  Y our Soil
L L -8-45 F ertilis in g  fo r  B etter Soybeans in  

N orth C arolina  
M M -8-45 Red C lover Suggests Shortage o f  

P otash
0 0 - 8 - 4 5  P otash  F ertilisers A re N eeded on  

M any M idw estern Farm s 
P P -1 0 -4 5  M ore V egetab les for  Less M oney 
Q Q -10-45  A L ittle  B oron B oosts Sw eet P otato  

Y ields
T T-1 0 -4 5  K udsu R esponds to  P otash  
Y Y -11-45  P otash— In War and P eaee  
Z Z -11-45 F irst T hings F irst in  S o il F ertility  
BBB-1 2 -4 5  Success w ith B lueberries  
C CC -12-45 P oor S o ils— P oor P eop le  
A -l-4 6  Crop P rod u ction  Horiaons 
B -l-4 6  P otash  Increases T om ato Y ield  and  

Q uality
D - l-4 6  A New L egum e fo r  th e  South——W ild  

W inter P eas 
E - l-4 6  T he Sources o f  P otash  fo r  F lue-cured  

T obacco
H -2 -46  P low -so le  P laced  P lan t F ood for  Bet

ter Crop P rod u ction  
J -2 -4 6  C orrecting P otash  D eficiency in  Grow

in g  Corn
N -3 -46  Sweet P otatoes Are P roving New G old  

fo r  th e  South  
0 -3 - 4 6  F ertiliser  P lacem ent fo r  Corn in  K en

tucky
P -3 -4 6  T he Story o f  P otash  
Q -4-46  P otash  T reatm ent M akes B etter Sweet 

C lover
R -4 -46  A lfa lfa  in  M ississipp i D ecreased as 

S o il F ertility  D eclined  
S -4 -4 6  P low -under F ertiliser  U ps Corn Y ields  
T -4 -4 6  P otash  Losses on  the D airy Farm

W -4-46  M uck S o ils  P roduee Q uality Sweet 
Corn fo r  C anning 

X -4 -4 6  P otash  P ays Good D ividends in  Loui
siana

Y -5-46  Learn H unger S igns o f  Crops 
Z -5-46 I Saw I t  H appen in  th e  Soil-testing  

L aboratory
A A -5-46 Efficient F ertilisers N eeded fo r  Profit 

in  C otton  
B B -5-46  T he S o il Is O nr H eritage  
C C-5-46 Corn P rod u ction  in  M ississippi 
E E -6-46 D ynam ic Sassafras S o ils  
F F -6-46  T he Newest P ota to  Pest— G olden  

N em atode
H H -6-46  M istakes V ersus E ssentia ls o f  

P ond M anagem ent fo r  F ish  
11-6 -4 6  Pastures in  M ississippi Prodneo  

P rofits
L L -8-46 T rends in  th e  U se o f  M ajor P lant 

Foods
M M -8-46 For Farm s and Gam e Preserves 

B icolor Lespedeaa  
N N -10-46  S o il T esting— A P ractica l A id  te  

the Growler & Industry  
0 0 - 1 0 - 4 6  S o il A eration  A ffects F ertiliser  

N eeds
P P -1 0 -4 6  T he B urtons Farm  to  Feed  

P eop le
Q Q -10-46  T ip -burn-like C ondition  in  

G reenhouse L ettuce C orrected by 
B orax

R R -10-46  T rop ica l K udsu
SS-1 0 -4 6  T he U se o f  C aley P eas in  Ala

bam a’s B lack  B elt 
T T -1 1 -4 6  M echanical P roduction  o f  C otton in 

th e  Yaaoo M ississippi D elta  
U U -11-46  F ertiliser  In eq u a lities . . .  Can 

T hey B e C orrected ?
V V -11-46  U sing P otash  in  S o il C onservation  
W W -11-46 S o il R equirem ents for  Red Clover 
X X-1 2 -4 6  Farm  M echanisation  in  R elation  

to  C otton Q uality  and M arketing 
YY-1 2 -4 6  How Guernsey Calves H elped Solve 

a Feed & Crop F ertilisa tion  P roblem  
Z Z -12-46 A lfa lfa^ —A Crop to  U tilise  th e  

South ’s R esources 
A A A -12-46 A D iscu ssion  o f  S o il A nalyses on  

th e  F orested  C oastal P la in , B ottom 
land C oast P rairie , & Cross T im bers 
o f  T exas

B B B -12-46  F ertilis in g  &  Cropping System s 
fo r  Flue-C ured T obacco  

C CC-12-46 H ugh B ennett’s H om ecom ing  
A -l-4 7  F ertilis in g  V egetab les by A pplying  

F ertiliser  to P reced ing Cover Crop 
B -l-4 7  T he U se o f  D ip icrylam ine in  T issue 

T esting fo r  P otash  
C -l-4 7  P otash  M eets Its R esp onsib ilities  
D -l-4 7  G ood P astures Conserve and Pay  
E -l-4 7  Farm  Security  A dm inistration  Gave 

Me My Start

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.



PASTURES are 
CASH CROPS

PASTURES can be made the 
most profitable land on the live
stock farm. Well-managed and 
properly-fertilized pastures often 
yield four to five times as much 
succulent, green, nutritious forage 
as the same land would yield with
out fertilizer and good manage
ment.

Early and liberal application of 
pasture fertilizer helps grasses 
and legumes to make quick, vig
orous growth, rich in proteins, 
minerals, vitamins and other nu
trients. Grazing this high-quality, 
appetizing, green forage, dairy 
cows increase milk production 
and meat animals rapidly put on 
valuable weight.

The abundant use of fertilizer 
on pastures not only yields more 
and better grazing, it also furn
ishes many extra grazing days— 
spring, summer and fall. By pro
ducing extra yields of low-cost, 
high-quality green feed which 
animals can harvest, pasture ferti
lizer saves labor and greatly re
duces expensive barn feeding. 
And the good ground cover of 
grasses and legumes protects the 
soil from erosion.

Virginia-Carolina Chemical 
Corporation has been a leader in 
the manufacture of better pasture 
fertilizers, for many years. There 
is a V-C Fertilizer for every crop 
on every soil on every farm.

V IR G IN IA -C A R O LIN A  CHEM ICAL C O R P O R A TIO N
Richmond, Va. • Norfolk, Va. • Greensboro, N. C . • Wilmington, N. C. 
Columbia, S . C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, M iss. • Memphis, Tenn. • Shreveport, La. 
Orlando. F la .• C St. Louis, III.• Baltimore, M d.• Carteret, N.J. • Cincinnati, 0.

Make the 
good earth 

better!



THE PLM T  
SPEAKS

A new four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

THE PLANT SPEAKS THRU DEFIC I
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
TI-iE PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
THE PLANT SPEAK" THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determin'ng fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We si .all be pleased to lc n these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and member of the fertilizer trade.

O T H E R  16MM. COLOR FILM S .V A ILA B LE 
FO R T E R R IT O R IE S  IN D IC A TED

Potash in Southerr Agri
culture (South)

In the Clover (N orth
east)

B 'ing ing  C itrus Quality 
to M arket (W est) 

Machine Placen.ent of 
F ertilizer (W est) 

Ladino Clover Pastures 
(W est)

Borax From

Potash from Soil to 
Plant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(M idwest)

Potash Production in 
America (All)

Save T hat Soil (A ll) 
to Farm  (All)

IMPORTANT  
Requests »uld be made well in 

advance ana mould inc'ude infor
mation as to group betore which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and p fiod of time of loan.

Americi. i Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

Printed in U. S. A.
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T H R E E  E L E P H A N T  B O R A X

W IT H  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

TH R EE ELEPH A N T BORAX will supply the needed boron. It can be 
obtained from:
American Cyanamid & Chemical Corp., 

Baltimore, Md.
Arnold Hoffman & Co., Providence, R. 1., 

Philadelphia, Pa., Charlotte, N . C.
Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

Detroit, Mich.
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass.
The O. Hommel Co., Pittsburgh, Pa.
Innis Speiden & Co., N ew  York City and 

Gloversville, N . Y.

Kraft Chemical Co., Inc., Chicago, 111.

Marble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., Atlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
C ity, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph Turner & Co., Ridgefield, N . J. and 
Chicago, 111.

Wilson & Geo. Meyer & Co., San Francisco, 
C alif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and W ilm ington, N . C.

Sears, Roebuck & Co. Stores 

IN  C A N A D A :
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

Information and Agricultural Boron References sent free on request. 
'Write Direct to:

A m er ic an  P o ta s h  
&  Ch em ic a l  Co r po r a tio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate of Potash in America



BetterCrops 
rfPLANT F®D

The Whole Truth—Not Selected Truth 
R. H . S t i n c h f i e l d ,  Editor 

Editorial Office: 115 5 16th Street, N . W ., W ashington 6, D. C.

VOLUME XXXI NO. 4

T a b l e  o f  C o n t e n t s ,  A p r i l  1 9 4 7

Making I t  Safer to Save 3
W ill Pay Dividends, says Jeff

Fertilizers for Sugar Beets 6
Suggested by R. L. Cook.

The Effects of Fertilizers on Blackland Soils of Texas1 11
Related by M. F. Wichman

Rice N utrition in Relation to Stem Rot of Rice 13
Discussed by E. M. Cralley

Fertilizer Practices for Profitable Tobacco 13
A s seen by E. M. Matthews

Harvey Neely, S. C. Farmer, Makes
More Than 3 Bales per A. 18

H . G. Boylston Tells H ow
Don’t  Feed Alfalfa at the "Second Table” 20

Advises H . E. Jones
Community Improvement Contests 23

S. Fletcher Sweet Reports Results
The Search for N utrien t Deficiencies in Farm Crops 2 5

Described by R. E. Stephenson

The American Potash Institute, Inc.
1155 16th Street, N . W ., Washington 6, D. C.

Member Companies: American Potash & Chemical Corporation
U nited
Potash

Washington Staff 
J. W. Turrentine, President 
J. D. Romaine, Chief Agronomist 
R. H . Stinchfield, Publicity 
Mrs. C. M. Schmidt, Librarian

States Potash Company 
Company of America

Branch Managers 
S. D. Gray, Washington, D. C. 
H. B. Mann, Atlanta, Ga.
G. N . Hoffer, Lafayette, Ind.
M. E. McCollam, San Jose, Calif.
E. K. Hampson, Hamilton, O nt.



ONE OF THE “ IN-BETWEEN”  JOBS ON A FARM



BetterCrops 
rfPLANT FGOD

\s&

P u b l i s h e d  b y  t h e  A m e r i c a n  P o t a s h  I n s t i t u t e ,  I n c . ,  1155 S i x t e e n t h  

S t r e e t ,  N . W . ,  W a s h i n g t o n  6 , D. C ., S u b s c r ip t io n ,  $1.00 f o r  12 I s s u e s ;  

10  ̂ p e r  C o p y . C o p y r ig h t ,  1947, b y  t h e  A m e r ic a n  P o t a s h  I n s t i t u t e ,  I n c .

V ol. XXXI W A SH IN G TO N , D. C., APRIL 1947 No. 4

Unde Sawn is •  •  •

Making It Safer to Save

B E C A U S E  so many battle-fever booms have blown up in a grand 
B  bust sooner or later, one senses a steady undercurrent of unrest 
and vague conjecture these days, both in the city offices and out on the 
land. To some extent this perplexity grooves into a measurement of 
what a fellow’s got laid by in reserve against the normal hazards of 
life, either with or without the extra strain of “hard times.” It has 
been said on frequent occasions that people seldom remember their 
reverses when they are enjoying gilt-edged prosperity, but this time 
I have a sneaking feeling that memories are longer and caution is 
somewhat more evident. And what makes this taking of our reserve 
inventory still sounder all this while is the fact that if nothing bad 
happens to us a streak of advance financial plapning can’t hurt us 
in the least.

Any question of thrift hitches right 
up to one’s general attitude toward the 
earthly future, and saving is usually 
more satisfying if you know why your 
relations and the whole country are bet
ter off every time you make a sound 
investment and stick to it.

After some time spent in observation 
and cogitation, my hunch is that, by 
and large, the social and economic

focus of the farmer is fixed on “parity” 
while that of the average city worker 
rests on “security.” Let’s pass up the 
old slide-rule approach to the hoary de
bate on parity formulas and just look 
at it solely for its own sake—as a word 
fraught with a certain class-conscious 
meaning. Farm folks have seldom been 
as much concerned with future social 
security in the city man’s sense, as they

3
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have been with the equality fetish. 
This is the ingrown desire to be treated 
as well and as fairly as their own neigh
bors, or the adjacent community, or 
some distant metropolis.

Independence and self-reliance, im
provising and pioneering, have been 
the basic lot of farmers, and they nat
urally have set up lines of thought that 
persist even in these modern days of 
thinner social walls between town and 
country. Farmers have sort of had a 
chip on their shoulders for generations 
in respect to their right to equality of 
education, privileges, civic rights, fa
vors, class recognition, and net income, 
and to be treated shabbily or to be over
looked entirely was deemed an insult.

THEY expected nothing free (except 
the weather) and did not ask for 

coddling. But they darned well in
sisted that the march of progress should 
not tramp on their bunions and that 
the rural phalanx ought to march up 
front with the other big-shot delega
tion and carry just as bright flags past 
the reviewing stand.

Your city objective bore instead a 
mass demand for security in various 
ways and through sundry means—hours 
of labor, rates of pay, seniority of em
ployment, union recognition, sanitary 
surroundings, unemployment benefit, 
old-age, hospital, sickness and bank 
deposit insurance, as well as certain 
forms of cooperative comforts, benevo
lences, and safeguards. The city was 
thinking of the hired man, the daily 
wage-earner, not the employer so much. 
The farmer was often unaware that the 
agricultural hired class had any vexa
tions, any grievances, or any regrets. 
T he sky was usually so blue, the air so 
fresh and invigorating, and the society 
so wholesome that a guy might even 
work out there for the fun of it, almost 
—like those city slickers who camped 
out sometimes on 15 acres.

The farmer shied away from any 
mass reforms or storm-cellar protec
tive ideas. Even his farm co-ops were 
concerned mostly with getting equality

(parity) for processed merchandise, at 
the risk of bidding up the market to 
get it, and so thought little about sav
ing the individual farmer from woe and 
want.

It is quite easy to see why the farm
er’s ideals tended in that direction. 
W ork was always staring him smack in 
the face the year round and jobs were 
usually extra plentiful. Above all, how
ever, his reliance for a family legacy' 
or for old age was largely in the acres 
he operated and their chance of becom
ing more valuable. W e must admit 
that for sharecroppers and professional 
tenants no such picture can be painted. 
In many ways their needs resembled the 
security outlook of the city workman.

Since the second world war began 
I ’ve noticed a strong leaning by many 
farmers toward the future welfare of 
themselves and their children, which 
has become manifest in other ways than 
the “jealous minded” shibboleth of 
“parity.” They stick to the equality 
plank in their platform, but they are 
measuring the job for a new timber 
soon to be wedged in and bolted down 
fast, as a sort of springboard for the 
days and the years to come.

From here, that new stringer in the 
foundation looks suspiciously like it 
might have grown in the big woods of 
“security.” It has at any rate altered 
their investment ideas in a big way. 
W here increase in the productivity and 
sale advantages of their farms used to 
be the mainspring of future investment 
hopes, and the old sock and the country 
bank once took all their ready cash, we 
note a shift to government bonds and 
life insurance policies. This means that 
somebody has been thinking a little 
mite differently and then acting on the 
new hunch.

1KNOW  there are very many excep
tions. I saw a farmer in 1943 haul 

out his wallet and ask his wife for hers, 
and together they unreeled several 
thousand smackers for a farm they 
thought they wanted. I know savings 
bond sales crews that can tell hoarding
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yarns to end all miserly romances. 
But I am reporting the average situa
tion here and insist that it isn’t consid
ered cute and sharp any longer to hide 
your whole income in some obscure 
and unsafe cache, like the squirrel or 
the chipmunk.

Early this year a leading Midwest 
farm journal sought the opinion of its 
readers as to whether they chose to pay

less income taxes or whittle down the 
national debt—which now represents 
about $2,000 per capita and equals $180 
for every $100 of annual national in
come. In general the response made 
by these farm thinkers shows a heavy 
majority in support of debt reduction 
as opposed to tax relief. It squares 
with their other sound program for 
heading off monetary inflation, which 
consists of widespread farm buying of 
gilt-edge savings and coupon bonds.

Evidently our farm neighbors have 
been wiser in the lore of public finance 
than many of us gave them credit for. 
It is noticeable that a plentiful supply 
of currency which increases faster than 
the national income or the supply of 
goods simply sets the stage for a price- 
kiting spree and a subsequent headache 
when the bubble bursts.

Smart financial doctrine backs up 
the rural opinion survey just mentioned, 
because it would be safer to transfer 
more of the government obligations 
from commercial banks and distribute 
them out among ordinary thrifty citi
zens of small means. As long as the 
present good rule obtains, which says 
that U. S. savings bonds are not sale
able or tradable or useful as collateral

or for speculation, just so long will we 
tend to escape the loss of investment 
and loss of confidence that followed 
when the liberty bond issues of the other 
world war were used like legal tender 
and negotiated at will.

Farmers know this, because I heard 
one of the leaders of a local co-op state 
with vehemence that any move to pay 
off the war veterans with a special gov
ernment bond issue, freely negotiable 
by the holders, would be the worst 
blow which a grateful bunch of politi
cians could strike at the heroes of yes
terday. And we might add, its effects 
would be chaotic to the rest of us, who 
wish the veterans well in a sure-footed 
but old-fashioned economic way, rather 
than to hand them a quick bonus for a 
fast ride to ruin.

Farmers are encouraging their sons, 
who have joined them once more on 
the old acreages, to trim  their sails 
against future storms by a reasonable 
investment in capital improvements 
and better farm equipment, plus a mar
gin kept for emergencies in the form of 
reliable U. S. savings bonds. Three 
years ago it was pure patriotism that 
outwardly swung farmers toward gov
ernment bond buying, but inwardly 
and in a practical sense, those docu
ments that crinkled and crackled in 
their hands were passports to security.

IN T H E  recent era of gore and glory 
which rocketed our national debt 

into the stratosphere, many of the big 
agricultural states formed vigilant com
mittees to be on guard against pan
handlers and speculative boomers. This 
defensive body was ably aided in a 
sound and positive way by an offense 
army out in the fields. There were 
alert and public-spirited teams who 
volunteered to hit the back roads 
and by-paths so as to reach those 
war-weal thy farmers before they were 
buttonholed and buncoed by the slip
pery slinks who urged the buying of 
more land, more oil wells, more sugar, 
fur and rubber bonanzas, and more 

( Turn to page 49)



Fertilizers for Sugar Beets
B f  &  X C o o t

Soil Science Section, Michigan State College, East Lansing, Michigan

TH E sugar beet crop is one which 
necessitates a relatively high cash 

investment. The crop is grown on the 
best soil. Compared with other crops 
grown on the same farms, labor costs 
for beets are high. The market value 
of a good crop is relatively high, but 
with such a high cash investment a poor 
crop may be produced at a loss. Thus 
it seems more important with beets 
than with other crops that every effort 
be expended to produce as much sugar 
per acre as is possible. This is espe
cially true with sugar scarce throughout 
the world.

It is essential that every grower study 
his soil carefully and be sure he is pre
pared to apply just the right fertilizer 
when he goes into his field to plant. 
Several phases of sugar beet fertilizer 
usage for the Eastern area may well be 
reviewed at this time. Most growers 
are not applying enough fertilizer. 
Others are using inefficient methods of 
application. Many are applying mix
tures not adapted to their particular soil.

In most cases a complete fertilizer is 
desirable. In an experiment conducted 
on a Miami silt loam in Tuscola County, 
Michigan, the highest average yield 
over a five-year period was obtained 
from plots treated with 4-16-8 fertilizer. 
Even though the experiments were on 
a farm where the soil received manure 
in the rotation, the fertilizer containing 
potash (0-14-6) yielded, as an average, 
slightly more than 1 % tons per acre 
more than did plots which received 
only superphosphate (0-16-0). The 
rate of application was 400 pounds in 
all cases.

Sugar beets require large quantities 
of potash. A 16-ton crop, with the tops 
which would weigh an additional 4

tons, would contain according to anal
yses recorded by Morrison (Feeds and 
Feeding) over 150 pounds of K20. 
From those figures it is easy to see why 
it is so necessary to include potash in the 
sugar beet fertilizer.

On the heavier upland soils, 2-16-8 
can generally be recommended. If the 
soil is somewhat lighter, classifying as 
a loam or perhaps a heavy phase sandy 
loam, or if the organic-matter content 
runs rather high in spots, it may be 
better to apply such a mixture as 
3-12-12.

Rate of Application

The rate of fertilizer application 
could profitably be increased on most 
farms. Many experiments have shown 
this to be true. In the Ferden rotation 
experiment, located near Chesaning, • 
Michigan, in Saginaw County, one-half 
of each plot receives fertilizer at the 
rate of 1,000 pounds per acre during 
the rotation, while the other half re- ‘ 
ceives only 400 pounds. In each case, 
one-half the total amount goes on the 
beets, in a band beside the row. The 
experiment has now been in progress 
for six years and each year the addi
tional amount of fertilizer has resulted 
in greatly increased yields in all rota
tions. The average yields for the past 
five years are presented in table 1. In 
all seven rotations, varying with respect 
to sequence of crops and kind of crops, 
the more heavily fertilized plots yielded 
more than did those which received the 
lighter application.

Analysis of the data showed that the 
response of the beets to the greater 
amount of fertilizer did not vary among 
the different rotations, but it did vary 
from year to year. The 1945 results are

6
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F ig. 1 . Sugar beets need  p len ty  o f  fer tiliser . T he two pairs o f  cylinders  
represent th e  1 9 4 5  y ields from  rota tion  1 and 2 . T he sm aller y ield  in  
each pair  is from  the side o f  the p lo t w hich received  2 0 0  lb s. o f  2 -1 6 -8  
fer t iliser  w hen the beets were p lan ted , and the larger quantity  is from  the  

side w hich received  5 0 0  lbs.

illustrated in fig
ure 1. When the 
plots in all rota
tions are averaged 
for the five years, 
the difference in 
yield in favor of 
the extra fertilizer 
is 1.57 tons per 
acre, a very good 
r e tu rn  fo r  th e  
extra investment.

One of the ways 
th a t  f e r t i l i z e r  
helps sugar beets 
is in improvement 
of stand. When 
the fertilizer is 
placed close to the 
seed at planting 
time, the young 
p la n ts  a c tu a lly  
emerge q u ic k e r  
and make a faster, 
more thrifty growth. Naturally,, seed
ling loss from disease or adverse 
weather conditions is less when the 
plants are thrifty. For several years, 
stand-counts on experimental plots on 
the Bobit farm near Breckenridge

T a b l e  1 .— T h e  e f f e c t  o f  h i g h  v s . l o w

APPLICATIONS OF FERTILIZES ON TH E
YIELD OF SUGAB BEETS ON TH E F E B -
DEN ROTATION EXPERIM ENTAL FIELD.
BBOOKSTON CLAY LOAM SOIL.

R otation

T ons b eets per acre

H igh
fertilizer1

Low
fertilizer*

1 .................................. 1 0 .3 4 8 .6 8
2 ...................................... 1 0 .8 8 9 .1 6
3 ...................................... 1 0 .2 4 9 .0 2
4 ...................................... 1 0 .4 5 8 .5 9
5 .................................. 1 0 .0 4 8 .6 0
6 ...................................... 9 .6 4 7 .9 3
7 ...................................... 1 0 .0 8 8 .6 9
A verage........................ 10 .24 8 .6 7

1 500 pounds 2-16-8 on beets, 1,000 pounds in 
rotation.

3 200 pounds 2-16-8 on beets, 400 pounds in 
rotation.

showed that better stands resulted on 
fertilized plots than on those not fer
tilized. The counts were taken soon 
after the beets were blocked. As shown 
by the data reported in table 2, im
provement iri stand occurred each year. 
In 1943, the number of plants on the 
fertilized plots was almost three times 
the number on the unfertilized plots.

The effect of fertilizer on the stand 
of sugar beets on the Ferden plots in 
1945 is shown graphically by figure 2. 
Counts were taken separately on the 
two halves of each plot which had been 
planted to two kinds of seed, sheared 
and unsheared. From both kinds of 
seed the loss of plants as the season pro
gressed was greater on the plots which 
received the smaller amount of fer
tilizer. This is shown by the fact that 
the curves get farther and farther apart. 
It is interesting to note that while the 
stands at the beginning were much 
better where unsheared seed was 
planted, the final stand from sheared 
seed on the heavily fertilized plots was 
higher than from unsheared seed on the
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FIGURE 2 
EFFECT OF SHEARING SEED ON FERTILIZER RESPONSE 

AND EFFECT OF FERTILIZER RATE ON STAND

500 POUNDS 2*16*8 PER ACRE 
200 POUNDS 2*16*8 PER ACRE
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plots which received the smaller amount 
of fertilizer.

Another interesting observation is 
evident from these curves. The re
sponse of the beets to fertilizer, as evi
denced by stand, was greater where 
sheared seed was planted than where 
the seed was unsheared. This is shown 
by the fact that the spread between the 
curves is greater for sheared than for 
unsheared seed. This fact was most 
noticeable in the field at the time the 
August 13 counts were made.

On that date there was a difference 
of 13 in the counts from the unsheared

Table 2.—The effect of fertilizer on
STAND OF SUGAR BEETS. BROOKSTON  
SILT LOAM SOIL.

T reatm en t

B eets  per 400 feet o f row

1936 1937 1938 1939 1943

N o n e ...............
3 0 0 -2 -1 2 -6  . 
4 0 0 -2 -1 6 -8

278
343

387
399

318
360

316
339

104

280

seed as compared to a difference of 22 
in the counts from the sheared seed. 
This difference is significant. Also at 
that time there appeared to be more 
difference in top growth between the 
low- and high-fertilized sides of the 
plots where the beets were from sheared 
seed than where they were from un
sheared seed. This is probably due to 
the fact that the lesser disturbed plants 
from the sheared seed were able to make 
better use of the fertilizer.

Another soil fertility problem which 
should be considered is that of the need 
of sugar beets for nitrogen. The crop 
needs plenty of this important plant 
food. This has been shown by experi
ments in the greenhouse and in the 
field and by many observations and 
plant-tissue tests throughout the Michi
gan area. These experiments and ob
servations indicate that it may be pos
sible for the crop to obtain sufficient 
nitrogen from decomposing alfalfa pro
vided it has not been over one year since 
the alfalfa was plowed under. Where 
sugar beets are to be planted on fields 
where alfalfa, clover, or sweet clover
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has not been plowed under during the 
last year, it may be profitable to apply 
some extra nitrogen as a side-dressing 
during the growing season. Nitrogen, 
applied after the beets show signs of 
nitrogen starvation, may be very profit
able. The results presented in table 3 
compare the effects of alfalfa and com
mercial nitrogen, in the form of am
monium sulfate, on beet yields. The 
experiments were on two different 
farms but the results are interesting, 
nevertheless. On the Ferden farm, 
sugar beets following corn which fol
lowed alfalfa have averaged over a 
five-year period 9.52 tons per acre as 
compared to a yield of 8.79 tons where 
beets followed corn but where there 
was no legume in the rotation.

T a b l e  3.'— S u g a r  b e e t s  n e e d  p l e n t y  o f
NITROGEN

Lee Ferden farm — 5-year average—  
Brookston clay  loam

T on s beets
T reatm ent per acre

One year alfalfa in  r o ta tio n . . . 9 .5 2
N o legum e in  ro ta tio n ............... 8 .7 9

E lm er R ader farm— 1945—  
B rookston clay  loam

N o fertilizer.................................... 7 .3 5
375 pounds am m onium  su l

fate applied as side-dressing. 8 .4 3

On the Rader farm, beets in 1945 
following three years of combined grain 
showed marked symptons of nitrogen 
starvation. They were side-dressed 
with ammonium sulfate at the rate of 
375 pounds per acre on August 17. 

I The color of the foliage had improved 
I  enough to photograph on September 4 
I  and the final increase in yield was 
I slightly over one ton per acre. Had the 
I  application of nitrogen been earlier, the 
I  increase in yield might have been still 

greater. This fact that sugar beets 
I need plenty of nitrogen is not a recent

discovery. Tyson and McCool* in 1930 
reported very profitable results from ap
plications of 300 pounds of sodium 
nitrate per acre.

M anganese Is N eeded on A lkaline 
Soils

If soils which are to be planted to 
sugar beets have a pH  higher than 6.8, 
or in other words if they are neutral 
or alkaline, it is advisable to apply fer
tilizer containing manganese sulfate. 
This recommendation is based on ex
perimental results, soil tests, and ob
servations made during the past four 
years. W hen soils are alkaline, the 
manganese is tied up in a form too 
slowly available to meet the require
ments of sugar beets. This results in 
a light green or light green and yellow- 
mottled foliage which causes a decrease 
in yield. The appearance of such leaves 
is illustrated in figure 3. The color pat
tern of manganese-deficient beet leaves 
is very similar to that of many other 
plants. The tissue between the veins 
may become quite yellow but a good 
green color may be maintained for a 
short distance on either side of the 
veins. The symptoms show first in 
early summer, when there is still time 
to remedy the condition by a side- 
dressing of manganese fertilizer.

* Michigan Experiment Station Special Bulletin 
No. 205. 1930.

Fig. S. Sugar beet loaves. The le ft le a f is n o r
m al. The righ t leaf is from  a p lan t deficient in 
m anganese. Such leaves are m ottled  yellow 

and  green.
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Fig. 4. Sugar beet in  th e  last stages o f h ea rt ro t. The en tire  crown is ro tten . Growth has almost 
ceased. Such beets som etim es s ta r t  a second grow th very la te  in  the  fa ll. The new leaves come out

a round  the  edge o f the  dead h eart.

The data presented in table 4 show 
the results obtained from such side- 
dressings made in 1943 and 1945. On 
the Ackerman farm, near Reese, man
ganese sulfate was applied as a side- 
dressing and as a spray. The side- 
dressing was made at the rate of 100 
pounds per acre, while the spray was 
at the rate of 5 pounds per acre. The 
results from the small amount applied 
as a spray were almost as good as from 
the larger quantity applied as a side- 
dressing where the increase in yield 
was exactly seven tons per acre. The 
improvement in the color of the beets

on this field was very marked and was 
noticeable within 10 days of the date 
of application. Color changes were also 
very marked in the beets on the 
Schroeder farm near Midland. The 
treatments on the two farms were made 
on the same day. Strangely, however, 
yield increases on the Schroeder farm 
were very slight, only one-half ton per 
acre, an amount within experimental 
error.

Cold, wet seasons seem to induce 
manganese starvation. This is true 
because manganese availability is linked 

( Turn to page 39)

T a b l e  4 .— T h e  e f f e c t  o f  m a n g a n e s e  s u l f a t e  o n  s u g a r  b e e t  y ie l d s

T ons b eets per acre

T reatm en t 1943 1943 1945 1945
A ckerm an Schroeder K uschinsky D uR ussell

B errien sand B errien sand burned-over burned-over
• alkaline alkaline m uck alkaline m uck alkaline

N o n e .......................................... 1 0 .8 9 .4 9 .2 1 3 .4
17 8 9 .9

MnSO< spray**..................... 1 6 .7 1 0 .2 1 5 .3

100 pounds per acre. 
* S pounds per acre.



The Effects of Fertilizers 
an Blackland Soils nf Texas

Sf W. 3. WicUan *
Soil Conservation Service, Temple, Texas

FOR many years a stock statement of 
farmers in the Blacklands of Texas 

has been: “Fertilizers do not pay.” 
Nevertheless, Blackland soils do need 
plant nutrients. The trouble has been 
that the methods for applying those 
nutrients were not known. Only re
cently have a few of the facts on how 
to add fertilizers successfully to those 
soils begun to seep out.

Soils of the Blackland, having high 
exchange capacities** and a high per 
cent of replaceable calcium—many pos
sessing more than 20,000 parts per mil
lion, have not shown economical re
sponse when inorganic complete*** 
fertilizers were applied to such crops 
as cotton or corn. This may be because 
of sources of organic or inorganic ferti
lizer materials, low organic matter, 
fineness of the fertilizing material, free 
calcium, soil reaction, or any one of 
a number of other factors,

With phosphate and the response it 
brings when used on winter legumes 
in the Blacklands in mind, a study of 
soil conditions was made by the Soil 
Conservation Service Operations Soils 
Laboratory at Temple, Texas. Coope
rators of the Comal-Hays-Guadalupe 
Soil Conservation District in the vicin
ity of Seguin, Texas, provided soil 
samples from fields which had received 
different applications of phosphate on 
winter legumes.

*The author wishes to extend due credit to James 
W. Lodwick, work unit conservationist for the Soil 
Conservation Service a t Seguin. Mr. Lodwick 
gathered the field notes used in this study.

**The ability of a soil through its small organic 
o r ' inorganic particles—called colloids— to hold fer
tilizing materials so that the plants may take 
them up. Often expressed in m. e. ( milli-equiva
lents),

•** Containing potash, nitrogen, and phosphate.

Roland Dueln, one of the district 
cooperators,. realized that the produc
tivity of his soil was being depleted; he 
wanted to do something about building 
his soil’s fertility. W ith technical ad
vice from the Soil Conservation Service 
technicians working in the district he 
fertilized 12 acres of a deep, fine- 
textured, slowly-permeable, gravelly 
Blackland soil with 300 pounds of 20 
per cent superphosphate and planted a 
crop of hubam sweet clover. On five 
acres of the same soil and in the same 
field no phosphate was applied. The 
treatment otherwise was the same.

On the 12 acres where phosphate was 
applied Dueln cut 389 bales of hubam 
clover hay while on the five acres which 
did not receive phosphate he could get 
only 35 bales of the hay.

Soil analysis made after the hay was 
cut and the land broken resulted in a 
recommendation that Dueln apply 40 
pounds of phosphorus and 21 pounds 
of potassium per acre on the acre which 
had grown the phosphated sweet clover 
if he wished to grow more winter le
gumes. Larger amounts of the ferti
lizers were suggested for the area which 
had not been phosphated. There the 
soil analysis showed a need for 60 
pounds of phosphorus and 28 pounds 
of potassium per acre before planting 
another winter legume.

Roy Glenewinkel, a cooperator with 
the Comal-Hays-Guadalupe Soil Con
servation District, saw that his soil was 
severely eroded, low in organic matter, 
and that there was either a plant-food 
nutrient deficiency or a low plant-food 
nutrient level.
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Glenewinkel decided to see what 
phosphate would do on his deep, fine- 
textured, slowly-permeable Blackland 
soil. W ith suggestions from the Soil 
Conservation Service technicians he 
laid out a group of plots. On one of 
them he spread 250 pounds of super
phosphate and planted Austrian winter 
peas. The peas on the area were well 
matted and grew to be 30 inches tall. 
Another plot was given the same treat
ment, except that no phosphate was 
applied under the peas. Here the peas 
grew thinner and reached 6nly 15 inches 
in height. A third plot of soil re
ceived no legumes and no phosphate. 
It had been cropped to corn, cotton, and 
feed crops. This plot was analyzed for 
comparison. The laboratory recom
mended that Glenewinkel use the fol
lowing fertilizers if he wished to grow 
winter, legume crops on the three plots. 
For Plot 1, the suggestion was 60 
pounds of phosphorus and 28 of po
tassium to the acre; plots 2 and 3 
showed a need for 70 pounds of the 
phosphorus and 21 of the potassium 
per acre.

Allen Erskine of Seguin, Texas, has 
had experience with phosphate under 
hubam. sweet clover. His soil, like 
Glenewinkel’s, is a deep, fine-textured, 
slowly-permeable Blackland soil. Very 
likely his soil is an old high terrace of 
the Guadalupe River. On one terrace 
interval of his farm, he applied 200 
pounds of 20 per cent superphosphate 
to the acre and planted hubam clover. 
From this area, 23,450 pounds, green 
weight, of hubam clover were obtained. 
An area alike in size and soil type on 
an adjacent terrace interval was treated 
in the same way, except that no phos
phate was applied under the hubam 
clover. From this area 9,500 pounds, 
green weight, of hubam clover were 
obtained. The soil technician recom
mended use of 42 pounds of phos
phorus and 21 of potassium per acre on 
the area which produced the heavy 
weight of clover if Erskine desired to 
grow other winter legume crops there. 
The area which grew the lighter weight

in clover, that which had not been 
phosphated, needed 56 pounds of phos
phorus and 28 of potassium per acre be
fore it would grow winter legumes at 
its best, according to the soils analysis 
made there.

All of the soil analyses give a lead 
that needs more extensive study before 
more accurate recommendations can 
be made for soil-improving and soil- 
building crops on the Blacklands. 
Based on analyses made to date, there 
are indications that the plant-food 
nutrient level for Blackland soils should 
probably be: 80 to 110 parts per million 
available phosphorus; 120 to 140 parts 
per million available potassium; and 
around 20,000 parts per million replace-

— 1 I

T his map show s the B lacklands o f  Texas* 
Seguin , T exas, is located  toward th e  southern 

end o f  the B lacklands.

able calcium. In Blackland soils there 
seems to be a closer relationship be
tween available phosphorus and avail
able potassium than in soils of other 
basic land resource areas. In these soils 
the exchange capacities in m. e. are 
variable, as are the amounts of avail
able phosphorus. The replaceable cal
cium and available potassium are less 
variable.

On the Erskine farm where 23,500 
pounds, green weight, of hubam clover 
were plowed under, the organic matter 
in the soil was 2.27 per cent. On the 
other area of that farm the organic 
matter was only 1.27 per cent. Here 
the amount of organic matter and prob- 

( Turn to page 44)



Hice Nutrition in Relation 

to Stem Rot of Rice1
’ & ,  £ .  W .  C r a tL ,

Arkansas Agricultural Experiment Station, Fayetteville, Arkansas

THE relation of host nutrition to the 
prevention or amelioration of plant 
diseases has received considerable at

tention in recent years. Work on cer
tain Fusarium wilts, for example cotton 
jwilt (Fusarium oxysporium /. vasinfcc- 
tum), shows in general that host sus
ceptibility is increased by high nutrient 
levels of nitrogen and phosphorus and 
reduced by high levels of potassium. 
On the other hand, sclerotium rot of 
sugar beets (corticium rolfsii) and to
bacco wilt ( Bacterium solanacearum) 

Jare reduced in severity, under certain 
Iconditions, by the application of nitrog- 

lenous fertilizers. Since it is obvious 
jthat the parasite as well as the host may 
[react variously to certain nutritional 
ienvironments, a study must be made of 
leach host-parasite complex in order to

1 Research paper No. 823 Journal Series, Uni- 
■versity of Arkansas. Published with the per- 
( mission of the Director of the Arkansas Agricultural 

Experiment Station.

utilize, if feasible, cultural practices to 
reduce disease losses.

Preliminary work on the relation of 
host nutrition to the development of 
stem rot of rice has been published 
previously (1 ). The results showed, in 
general, that heavy applications of ni
trogenous fertilizers increased stem-rot 
severity, whereas medium to heavy ap
plications of potash decreased it. Since 
this work was done, additional oppor
tunities have been afforded for observ
ing the effects of potassium, alone and 
in combination with other elements, on 
the development of stem rot on different 
rice varieties.

In the greenhouse, observations were 
made on the effects of two levels of 
potassium on the severity of stem rot 
on Early Prolific, Fortuna, and Asahi 
rice varieties. The plants were grown

(1 ) Cralley, E. M. Effects of Fertiliser on Stem 
Rot of Rice. Ark. Agr. Expt. Sta. Bui. 383, 1939.

P a r l e  1 .— E f f e c t s  o f  t w o  l e v e l s  o f  p o t a s s i u m  o n  o i s e a s e  i n d i c e s  a n d  y i e l d s  o f

RICE VARIETIES GROWN IN GREENHOUSE.

E arly Prolific

i

F ortuna | Asahi

D isease Indices *

Low potassium  1...................................................................... 3 9 .9
3 0 .9

5 5 .6
4 .2

7 4 .0
3 5 .7High p o ta ssiu m 1.......................................................................

Low potassium  1....................................

, Y ields in G ram s *

1 2 .2
1 5 .2

2 0 .5
2 4 .9

2 1 .9  
3 5 .1High potassium  *.......................................................................

1 2 ppm; 2 10 ppm; * Average of four replicates.
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Table 2.—E ffec ts  of fer tilizer  treatm ents on stem-rot severity a n d  yields oh 
rice varieties, S tuttgart, Arkansas—1940.

V ariety

F o r tu n a .......................
Suprem e B lu e  R ose  
K am rose .....................

M e a n ..................

F o r tu n a .......................
Suprem e B lu e R ose  
K am rose .....................

M e a n ..................

F ertilizer trea tm en ts per a c r e 1

600 lbs. 
6- 0-0

300  lbs. 
0- 0-12

600 lbs. 
0- 0-12

300 lbs. 
6- 6-12

600 lbs. 
6- 6-12

600 lbs. 
6- 0-12

N o  
Treatment

D isease  In d ices 2

6 6 .9 9
3 2 .7 4
4 9 .0 8

4 9 .6 1

4 4 .1 6
2 0 .5 8
2 9 .5 0

3 1 .4 1

4 2 .6 6
1 9 .1 6
2 9 .3 3

3 0 .3 9

4 9 .5 0
1 7 .0 0
3 5 .1 6

3 3 .8 9

5 6 .6 6
21.66  
3 0 .9 1

3 6 .4 1

5 9 .7 4
2 3 .4 1
3 4 .4 1

3 9 .1 9

5 0 .1 6
26 .41
35 .5 8

3 7 .3 9

Y ield s in  B ushels per A cre 2

3 8 .3 3
2 9 .7 5
3 4 .9 9

3 4 .3 6

3 7 .0 8
2 3 .9 1
2 6 .9 1

2 9 .3 0

3 8 .2 5
2 4 .5 0
2 9 .3 3

3 0 .6 9

4 0 .8 3
2 7 .1 6
3 0 .9 1

3 2 .9 7

4 3 .9 2
3 1 .7 4
3 3 .5 8

3 6 .4 1

4 2 .5 0
3 0 .0 8
3 4 .1 6

3 5 .5 8

3 7 .0 0
2 5 .2 5
3 0 .8 3

3 1 .0 3

J N =A m m onium  sulphate; P =superphosphate ; K = potassium  sulphate.
2 Means of four replications.

in sand culture using the following con
centration of elements in parts per mil
lion: K, 2 and 10; N , 10; P, 8; Ca, 
7.5; Mg. 2.5; and traces of Fe, B, Cu, 
Mn, and Zn. The results, presented in 
table 1, show that the disease indices (a 
high disease index signifies severe dis
ease infection) were higher, for each 
variety tested, at the low potassium 
level than at the high potassium level. 
Also the yields were higher at the high 
potassium level.

During 1940 and 1946, observations 
were made in the field on the effect of 
various fertilizer combinations on stem- 
rot severity' and yield of rice varieties. 
The fertilizers were applied the first 
week in July. The experimental plots 
were drained about five days before the 
applications were made and were re
flooded in three days. In 1940 (see 
table 2),600 pounds of 6-0-0 fertilizer in
creased the stem-rot severity on the three 
varieties tested, whereas 300 pounds of 
0-0-12, 600 pounds of 0-0-12, and 300 
pounds of 6-6-12 fertilizer per acre de

creased it. The stem-rot severity was 
about the same on the non-treated plot? 
as on the plots receiving 600 pounds of 
6-6-12 and 600 pounds of 6-0-12 fertij 
lizer per acre. The yields on this test 
were very low and showed significant 
increases in yield only when application^ 
of 600 pounds of 6-0-0, 6-6-12, and 6-0| 
12 fertilizers per acre were made.

In 1946 (see table 3), Zenith, Prei 
lude, Arkansas Fortuna, and Nira variel 
ties were fertilized with 400 pounds ot 
10-0-0 and 10-4-10 fertilizer per acrej 
The Zenith variety was moderately inj 
fected with stem rot at the time of har 
vest when the disease notes were taken 
however, no plants were lodged. Witn 
the other varieties, lodging was signifif 
cantly increased when the nitrogenouf 
fertilizer was applied and slighdy de| 
creased when the complete fertilize! 
was applied. Both fertilizers signifii 
cantly increased yields when compareq 
with the non-treated plots. The benej 
fit's of the complete fertilizer in comparij 

{Turn to page 43)



From new fertilizer  experim ent, 1 9 4 5 -1 9 4 6 . T he 8 -0 -1 6  side-dressing used conta ined  2 ^  lb s. 
borax per acre. Two-year average returns per acre: 1 ,5 5 3  lbs. at $ 8 1 2 .4 1 .

Fertilizer Practices
for Profitable Tobacco

B ,  £ .  W . ewS

Virginia Bright Tobacco Station, Chatham, Virginia

TH E value of research in improving 
Virginia’s tobacco, a 73 million dol

lar cash crop in 1946, is beyond dispute. 
Many controllable factors contribute to
ward producing a highly successful and 
profitable tobacco crop, such as soil 
selection and management, varieties, 
fertilizer practices, spacing, topping, dis
ease and insect control, harvesting, and 
marketing. However, on fields with 
typical tobacco soils no one factor plays 
quite so important a part as the fer
tilizer practice. Normal treatments in 
plant-food applications produce, at pres
ent, crop values varying widely even

on the same fields and during the same 
season, often as much as $150 or more 
per acre.

Variations in fertilizer practices which 
produce such widely varying acre re
turns are of vital importance to thou
sands of Virginia tobacco farmers. If 
used by 20,000 or that half of Virginia 
tobacco growers who are below even 
the general average in acre values real
ized for their crops, such practice 
changes last year would have added an 
extra 11 million dollars to the income 
of half of our tobacco farmers.

The purpose of this article is to de



scribe briefly these important practices, 
and the research projects from which 
they are derived.

In a rather comprehensive fertilizer 
experiment conducted on the Chatham 
Station for eight years, unfertilized flue- 
cured tobacco grown on the best soils 
produced less than $100 per acre (at 
present tobacco prices), while well-fer
tilized tobacco in 1945 and 1946 on the 
same field produced average values for 
eight replicate plots varying for differ
ent treatments from $679 to $789 per 
acre (see table). Duplicate plot treat
ments produced 2-year average values 
varying from $640 per acre for tobacco 
which received 900 pounds of 3-9-6 fer
tilizer per acre, not mixed in the soil 
before listing, not side-dressed, and 
spaced 24 inches in rows 4 feet apart, 
to $819 per acre for tobacco which re
ceived 1,200 pounds of 3-9-6 fertilizer 
thoroughly mixed in the furrow row 
with a 10-inch-shoe, single shovel plow 
before listing, side-dressed 20 days after 
planting with 100 pounds per acre of 
8-0-16 side-dresser containing 2/4 
pounds of borax, and spaced 20 inches 
apart in 4-foot rows.

The project from which the above 
results were obtained was designed to 
determine: (1) The optimum rates of 
the best recommended fertilizer; (2) 
the effect on yield and quality of tobacco 
from several different side-dressing anal
yses; (3) the effect on yield and quality 
of spacing closer than recommended in 
the past or practiced by most farmers; 
and (4) the effect on stand, yield, and 
acre value of mixing heavy applications 
of fertilizer thoroughly in the furrow 
row before listing.

The purpose of this test, in general, 
was to gain information which would 
enable this Station to give sound ad
vice to flue-cured tobacco farmers of 
Virginia as to the best practical fertilizer 
practices for obtaining maximum acre 
yields of good quality cigarette tobacco. 
Past projects on this Station, although 
they had answered certain phases of 
this question, had not been so designed 
as to fully satisfy the present demand

16

for knowledge on how to produce larger j 
yields of quality tobacco on fewer acres i

Procedure 
• •

Fifty-six %o-acre plots were required I 
Granville sandy loam soil type was j j 
used. A standard 3-9-6 fertilizer was j 
applied at rates varying from 900 to I 
1,500 pounds per acre in the furrow J 
before listing the land previous to transi j 
planting. Side-dressings varied as . 
shown in the following table. Seven 
different fertilizer treatments were used! j 
first with the plants spaced 24 inches I 
in rows 4 feet apart and then repeated J 
with 20-inch spacing. All treatments I 
were repeated four times with random') I  
ized arrangement in each replicate. In j 
two replicates of each spacing the fer-j 9 
tilizer was thoroughly mixed with a sin-i j 
gle shovel plow in all plots before list-11 
ing, while with the other replicates all i 
plots were listed without mixing the I 
fertilizer.

Records of replants necessary, acre ] 
yields, and values were made in th«) I  
usual manner practiced on this Station! I  
Summaries of these are given in the 1 
following table.

Discussion of Results
Although this experiment has been I 

conducted in its present form for onljJ 
two seasons, the results which concur s<j j 
closely with those obtained from severaj j 
similar experiments conducted on the 1 
Chatham Station during the past 131 
years are so consistent throughout th) j 
several replications that conclusion) I 
seem fairly safe.

The two-year summary of results foil 
the 56 plots as given in the table show) I 
eight replicate average acre values o| J 
$679.25 when 900 pounds of 3-9-6 fed 1 
tilizer are used and $788.53 (or $10^1 
increased value) when 1,200 pounds oj 1 
the same fertilizer are used beforjl 
transplanting and 100 pounds of 8-0-lfll 
with 254 pounds of borax added, arM 
used as a side-dresser just ahead of th) I 
cultivator 20 days after transplanting. I

A comparison of results for the foujj 
replicate plots each, plants spaced 211

B e t t e r  C r o p s  W i t h  P l a n t  F ood
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T a b l e  1 .— R a t e s  o f  f e r t i l i z e r , s i d e -d r e s s i n g , m e t h o d  & s p a c i n g  t e s t . Ch a t h a m

1945-1946—Average 
(Fertilizer & Yields per Acre)

Treat
Fertilizer

ment
No. At. Side-dressed

planting 20 days

1 900 lbs. 3-9-6 None...........................
2 1 200 lbs. 3-9-6
3 1,500 lbs. 3-9-6 None...........................
4 900 lbs. 3-9-6 100 lbs. 8-0-16 + B * .
5 900 lbs. 3-9-6 100# 10-O -10+B ....
6 900# 3-9-6 100# 5-5-20 (com.**)
7 1,200# 3-9-6 100# 8-0-16+ B ___

7 Treatment averages........
Average value i per pound .

Four-plot 
average 

Spaced 24 *

Four-plot 
average 

Spaced 20 ’

Lbs. Value Lbs. Value Lbs. Value

1,245 $663.53 1,317 $694.98 1,281 $679.25
1,453 767.24 1,480 784.12 1,467 775.68
1,485 772.28 1,525 782.84 1,505 777.57
1,421 751.32 1,510 806.21 1,465 778.77
1,433 754.41 1,467 781.25 1,450 767.70
1,383 725.60 1,477 780.06 1,430 752.84
1,416 764.65 1,553 812.41 1,509 788.53

1,405 742.68
52.8

1,495 777.41
52.5

Eight 
replicate 

plot average

* 2J4 lbs. borax per acre when used.
** Commercial, no borax mentioned on tag or bag.

Treat
ment
No.

Fert

At
planting

lizer

Side-dressed 
20 days

Four-plot 
average 

fert. mixed 
before 
listing

Four-plot 
average 

not mixed 
before 
listing

Per
acre
loss

Replants 
per acre

% Stand 
at harvest

Mixed Not
mixed Mixed Not

mixed
Lbs. Value Lbs. Value

1 900# 3-9-6 None............. 1,341 $706.53 1,221 $652.10 $ 5 4 - 325 596 98 98
2 1,200# 3-9-6 None............. 1,486 784.63 1,448 766.74 1 8 - 503 870 97 97
3 1,500 # 3-9-6 None............ 1,559 801.14 1,452 754.01 4 7 - 740 860 96 95
4 900 # 3-9-6 100#

8-0-16+B 1,493 784.33 1,437 772.87 1 2 - 350 630 98 98
5 900 # 3-9-6 100#

10-0-10+B 1,470 770.55 1,429 763.85 7 - 320 690 98 98
6 900# 3-9-6 100# 5-5-20

(com.). . . . 1.483 764.91 1,376 740.77 2 4 - 280 490 98 99
7 1,200 # 3-9-6 100#

8-0-16 +B 1,544 797.24 1,476 779.82 1 8 - 470 840 V 98

7 Treatment averages................... 1,482 $772.76 1,406 $747.17 •

inches and 20 inches apart in the rows, 
would indicate that for all normal fer
tilizer applications the 20-inch spacing 
in four-foot rows is about right not
withstanding the fact that the 20-inch 
spacing produces slightly more dead, 
perished type of cured leaf from the 
lower primings than the wider spacing 
does (particularly when heavily fer
tilized). The $35 per acre increased 
average value from the 20-inch spacing 
would seem significant.

By studying the four replicate plot 
average values for each of the fertilizer 
treatments when mixed thoroughly in

the furrow before listing as compared 
with the same fertilizer when not 
mixed before listing, it can be seen how 
much a farmer might lose by not mix
ing his fertilizer in the row furrow 
before listing, (in the absence of a fer
tilizer distributor which would apply 
this fertilizer in bands to the sides of 
the plant roots). When using heavy 
applications of fertilizer such as 1,500 
pounds per acre, this loss ran as high 
as $47 per acre for two years, and the 
average of returns for all 28 plots when 
the fertilizer was mixed was $26 per 

( Turn to page 47)



Harvey Neely, S. C. Farmer, Makes 
More Than 3 Bales Per A.

^  o//. U. (J3oy.hton

Clemson Agricultural College, Clemson, South Carolina

S IXTEEN and one-half bales of cot
ton produced on five acres is the 

yield made by J. Harvey Neely, Smith 
Turnout, Chester County, South Caro
lina. More than three bales per acre 
is a record certainly for this part of 
the cotton belt. The average of first 
state prize winners for the 19 years the 
contest has been conducted has been 
12 Zz bales on five acres.

A major contribution to better yields 
of high quality cotton has been made 
by the South Carolina Five-Acre Cot
ton Contest. The most profitable prac
tices have been proved by this contest. 
Some of these are narrow rows, good 
stands, liberal fertilization of proper 
balance, good seed of high-yielding

Mr. N eely , stand ing  in  th e  field  w hich h e  
entered  in  th e  contest.
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varieties, use of lime, poison, defolia
tion, etc. Mr. Neely has probably had 
more experience with dairying in a 
great Guernsey County than with cot
ton production except for the past few 
years, but he carried out the best prac
tices, as he thought, for his conditions 
and with good seasons a record was 
made.

How did he do it? On good quality 
Iridel soil, commonly called black jack, 
he planted his contest field where cot
ton has followed cotton for maybe the 
past 20 years. But in 1946 he applied 
about five tons of stable manure per 
acre and although his type of soil does 
not tend to be very acid, he has applied 
about 400 pounds of ground limestone 
per acre for the past five years including 
1946. No doubt the annual applica
tion of manure and some lime has con
tributed much to the fine condition of 
his soil.

The soil preparation consisted only of 
ripping up the old cotton stalks, broad
casting 1,000 pounds of 4-8-8 fertilizer 
per acre, and harrowing. Then the 
rows were bedded 33 inches apart the 
last of March. The planting of the cot
ton was done on April 11-13 after treat
ing the Coker 100 Strain 8 cotton-seed 
with ceresan.

A good stand of cotton was secured 
and left about 12 inches apart.

Side applications of potash and nitro
gen were made on June 3 and 17. The 
first was a mixture of 100 pounds of 50 
per cent muriate of potash and 100 
pounds of nitrate of soda; the second 
was 100 pounds of ammonium nitrate 
and 100 pounds of muriate of potash.



April 1947 19

Som e o f  the co tton  w hich y ielded  m ore than three bales per acre and m ade a record.

Two applications of 1-1-1 sweetened 
poison were made on June 2 and July 
11 to assist in the control of the boll 
weevil.

On October 1 the cotton was defoli- 
I ated with an aeroplane using aero de

foliant. W ith the heavy growth and 
narrow rows of heavily fruited cotton, 
the defoliation was found to have been 
of much benefit, saving many of the 

| bolls which might have rotted and al
lowing all matured cotton to open 
quickly.

Some of the secrets of Mr. Neely’s 
high production are: Good soil of high 
fertility; liberal applications of stable 

I manure; narrow rows—33 inches with 
I a good stand in the drill; use of liberal 
I amounts of commercial fertilizers and 

side-dressing of nitrates and potash; 
I use of an outstanding variety, Coker 

100; careful attention with frequent 
I shallow cultivation; and use of lime, 
I defoliation, and insect control. These 
I good practices followed by Mr. Neely 

have been found to be best by con
testants in the years past. As one ex
ample, take the width of row. When 
the contest was first started in 1926 
there were no contestants who had

rows 34 inches or closer, while in 1946 
about 20 per cent were 34 inches or less. 
The average yields for 19 years show 
the following :

22-34 width 658 lbs. lint
35-37 “ 624
38-40 “ 603
41-43 “ 578
44-46 “ 540
47-49 “ 529

Mr. Neely’s rows were 33 inches wide, 
which is the width showing the largest 
yield for entire period of the contest.

A summary of the last five years on 
varieties shows that there were five 
which had been planted each year in 
sufficient numbers to make a compari
son. The following table gives the 
average yield:

Coker 100 W.R. 711
Coker 100 702
Coker’s 4 & 1 637
Marctt’s W hite Gold 635
Delta Pine Land 634

Mr. Neely’s contest field was planted 
in Coker 100.

On his contest field which won first 
state prize of $750, Mr. Neely had a 
gross value of $3,600.75 for his cotton 
and seed with a cost of $677.16, giving 
him a net return of $2,923.59.



Fig. 1 . A lfa lfa  hay from  various fer tiliser  treatm ents on a low -fertility  Crosby silt loam  near 
L afayette, Ind iana, first cu ttin g  1 9 4 2 . T reatm ents from  le ft  to  r igh t: Lime a lon e; lim e -f- phos

phorus -(- p otash ; lim e -j- p hosphoru s; and lim e -f- potash .

Don t Feed Alfalfa 
at the Second Table

E u  J J .  £  J o n e j  '

Department of Agronomy, Kansas

DNE of the oldest alfalfa fields in the 
Midwest is located on the Purdue 

Soils and Crops Experimental Farm, 
Lafayette, Indiana, where alfalfa has 
been grown continuously since 1917 in 
fertility experiments on Crosby silt loam 
soil. The unusually high yields from 
these plots over a 25-year period are 
quite remarkable. The fertilizer treat
ments have been only moderate and the 
differences in yields between the fer
tilized and unfertilized plots have been 
relatively small.

1 Formerly Research Assistant, Departments of 
Agronomy and Agricultural Chemistry, Purdue Uni
versity; now Assistant Professor of Soils, Depart
ment of Agronomy, Kansas State College.
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State College, Manhattan, Kansas

The question as to the quantity of 
phosphate and potash removed from 
these plots by the alfalfa throughout 
this long period has sometimes been 
raised. A study of the potash situation 
in the soils of the plots was made in 
1942. The results of the analyses are 
shown in table 1. It is obvious from the 
data shown that this experiment was 
conducted on a soil unusually high in 
potash, both available and total. There 
is no striking difference between the 
values as related to the treatments. 
However, there is some indication that 
the supply of available potash on the 
plot treated with lime, potash, and 
superphosphate is reaching the mini
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T a b l e  1— A v a i l a b l e  a n d  t o t a l  p o t a s h , e x p r e s s e d  a s  p o u n d s  K 20  p e r  a c r e  e i g h t

IN C H ES, IN  VARIOUS PROFILE DEPTHS FROM THREE DIFFERENT PLOTS ON TH E ALFALFA 
FERTILITY EXPERIM ENT ON TH E SO ILS AND CROPS F A R M , LAFAYETTE, W HERE ALFALFA  
H A S BEEN GROWN CONTINUOUSLY FOR 25  YEARS.

P ounds per acre e ight inches availab le1 and to ta l potash  (as KiO)

D epth in inches L im e alone Lim e, potash , check Lim e, potash , 
superphos.

A vailab le T otal A vailab le T ota l A vailab le T o ta l

0 - 8 ............................... 219 4 5 ,9 0 0 331 4 4 ,3 0 0 188 4 8 ,3 0 0
8 -1 6 ............................. 385 4 7 ,2 0 0 287 4 4 ,3 0 0 242 4 7 ,4 0 0

1 6 -2 4 ............................. 373 4 3 ,7 0 0 259 4 9 ,3 0 0 342 5 5 ,2 0 0
2 4 -3 2 ............................. 294 4 7 ,4 0 0 293 4 9 ,1 0 0 262 4 7 ,7 0 0
3 2 -4 0 ............................. 265 5 1 ,7 0 0 299 5 2 ,3 0 0 240 4 6 ,9 0 0

T o ta l............................. 1 ,4 3 6 2 3 5 ,9 0 0 1 ,4 6 9 2 3 9 ,3 0 0 1 ,2 7 4 2 4 5 ,5 0 0

Ratio total ava il
able ........................... 164 162 190

1 Extracted with neutral normal ammonium acetate solution.

mum level for continued high produc
tion.

In table 2 it is seen that the differ
ences in yields of alfalfa from the vari
ous fertility treatments were not great 
in any case. The yield of alfalfa from 
the untreated plot was so high that it 
is not reasonable to expect any great 
deficiency in potash or phosphate; con
sequently, the response to the addition 
of these two plant-food nutrients could 
be only very slight. In comparing the 
yield of the alfalfa on the untreated

plot with the average for the State of 
Indiana, it is clear that the soils in 
the experiment were unusually fertile.

Table 3 shows that the alfalfa in this 
experiment has been pumping out of 
the ground a tremendous quantity of 
phosphate and, particularly, potash. 
The amount of fertilizer removed per 
acre over the 24-year period amounts to 
approximately 14,600 pounds of an 
0-5-15 fertilizer. This would lie about 
600 pounds per acre per year. Allow
ing for phosphate and potash fixation,

T a b l e  2 .— Y i e l d s  o f  h a y  f r o m  v a r i o u s  f e r t i l i z e r  t r e a t m e n t s  o n  c o n t i n u o u s

ALFALFA ON SOILS AND CROPS F A R M , LAFAYETTE, IN  COMPARISON W IT H  T H E AVER
AGE f o r  t h e  S t a t e  a s  a  w h o l e .1

Location an d /o r  plot and tr e a tm e n t2 Y ield (tons per acre)

Soils and Crops Farm, L afayette 1929-40 1917-28
U ntreated p lo t ......................................................... 3 .2 6 3 34
Lime a lo n e ..................................................... 3 42 3 .4 7
Lim e and phosphate (P p t. b o n e ) ...................... 3 .5 8 3 56
Lim e and p o ta s h ......................................... 3 .8 8
Lime, potash, and su p erp h o sp h a te ............................ 4 .1 8  '

Average for Indiana ( 1 9 3 0 -3 9 ) ............................. 1 .6 9

1 Yields for the continuous alfalfa on Soils and Crops Farm taken from Purdue Circular 242 (revised 
May 1941). The average for Indiana taken from Indiana Crops and Livestock Estimates No. 206, 1942.

2 Plots having phosphate and potash applied received 80 pounds P2O5 and KaO, respectively every two 
years.
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about 1,125 pounds of a fertilizer such 
as 0-8-12 would be needed each year 
to replace the loss.

The available potash and phosphate 
supplies in most upland soils of the 
State are far below the quantity needed 
for such high yields as are produced on 
these plots. The experiment thus 
serves the purpose of demonstrating 
the remarkable yields that can be made 
when adequate minerals, proper drain
age, and effective inoculation are pro
vided. The experiment also discloses 
the huge quantities of available phos
phate and potash that are necessary to 
produce such yields.

Table 4 reveals the available potash 
content of some of the principal culti
vated upland forest soils of Indiana to 
be characteristically closer to 150-175 
pounds per acre eight inches than the 
219 pounds shown on the untreated plot 
of the experiment. It is interesting to 
note that as much available potash is 
present in the soils of these plots after 
25 years of continuous alfalfa as is 
found in some of the virgin upland 
forest soils of Indiana. W hen these 
facts are considered in relation to the 
soils of the State that are low in fer
tility, it becomes obvious that big yields

of alfalfa cannot be made or maintained 
unless the plant-food nutrients are 
added in such amounts and in effective 
manners as to make up the differences 
necessary to produce the high yields.

W hen alfalfa, which feeds heavily out 
of the subsoil through its deep root 
system, is first grown on a soil it may 
find available potash that has not been 
withdrawn by previous crops. A small 
quantity of this plant nutrient added 
in the upper soil in fertilizers will help 
the crop to get started and the roots will 
penetrate into the deeper soil. For some 
years the production may be quite sat
isfactory, depending upon the native 
fertility. Many farmers complain that 
where alfalfa is seeded on old alfalfa 
land after a prolonged period of pro
duction the performance or response 
with fertilizers as used in previous crops 
has not been like it was with the first 
crop. It seems reasonable that the soil, 
particularly the subsoil, has been some
what exhausted by the previous crops. .

Alfalfa, along with other legumes 
such as sweet clover, lespedeza, and soy
beans, has been termed a soil-building 
crop. Statements in bulletins and in 
farm papers as follows can be found: 

{Turn to page 44)
Table 3.—Phosphate and potash removal by alfalfa hay, expressed as pounds 

PER ACRE P*Ob and KaO, from the various plots in the continuous alfalfa
FERTILITY EXPERIM ENT ON T H E  SO ILS AND CROPS F A R M , LAFAYETTE, DURING THE
24 CROP YEARS 1917-40.

P h osp h ate and potash rem oved from  p lo ts b y  the h ay  1

T r e a tm e n t1
L b s/acre  P j0 6 rem oved L b s/a cre  KjO rem oved

12 years  
(1917-28)

12 years 
(1929-40)

24 years  
(1917-40)

12 years  
(1917-28)

12 years 
(1929-40)

24 years 
(1917-40)

U n trea ted ....................
L im e a lo n e ..................
L im e, phosphate as 

ppt. b o n e ................

353
369

376

344
361

379
408

442

697
730

755

1 ,0 6 4
1 ,1 0 9

1 ,1 3 6

1 ,041
1 ,091

1 ,1 4 5
1 ,2 3 8

1 ,3 3 3

2,105■: 
2 ,2 0 0  d

2,281

L im e, potash , su-

— i

1 Potash was added to the treatments in the fall of 1928 so there are no yield data showing the effect 
of potash in the treatments prior to 1929. , . . . .  —

2 Yields were taken from Purdue Circular 242 (revised May, 1941). They are shown m table 2. Per 
cent composition of P2O5 and K2O in alfalfa hay taken from Purdue Bulletin 468.



Fig* 1* A com m unity  equipm ent repair shed was the idea o f  th e  Leesburg com m unity  in  W ashington  
County. T he shop and too ls were availab le at a ll tim es for  use by anyone in  the com m unity , and  
m achinery was kept running during the period  w hen it was scarce and badly needed for  a ll-ou t

produ ction .

Community Improvement Contests
Bf S. er Sweet

Agricultural Extension Service, University of Tennessee, Knoxville, Tennessee

CO M M U N I T Y  im p ro v e m e n t 
through concerted community ac

tion is on the march in Tennessee, 
with more than 25,000 farm families 
in organized improvement contests last 
year. The State is now covered by 
such contests, and both the sponsors 
and the contestants agree that the sky 
is scarcely the limit.

Improvement contests in Tennessee 
are relatively new, although the com
munity organization is now a grown-up 
baby of the Agricultural Extension 
Service, University of Tennessee. With 
a majority of communities in every 
county of the State already organized, 
the strong green light was thrown upon 
community improvement when civic 
clubs in various trade areas started giv
ing prizes for the best improvement 
jobs.

This started in 1944, through coop
eration of 10 civic clubs and organiza
tions of Knoxville. These groups, real
izing what a dressed-up East Tennes
see would mean with respect to the 
millions of visitors coming to the 
Smoky Mountains National Park, now 
leading the country in the number of 
visitors, offered the first community 
prizes. The East Tennessee Commu
nity Improvement Contest was on its 
way, covering the hills and valleys from 
the Smokies to the Cumberland Moun
tains.

The following year the Farmers’ Club 
of the Nashville Chamber of Commerce 
started a similar contest, covering 38 
counties of the Central Basin, with its 
rolling lands, dairying, tobacco grow
ing, and generally diversified farming. 
And in 1946 the civic organizations of

23
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Chattanooga launched the Lower East 
Tennessee Improvement Contest, cov
ering 11 Tennessee counties and two in 
Georgia. Since the Memphis Commer
cial Appeal had sponsored the Plant- 
to-Prosper contest in the cotton lands 
of West Tennessee for some years, the 
State was now covered with an organ
ized upsurge for improved living—bet
ter homes on better farms.

Sectional and local sponsors contrib
ute a total of about $10,000 in prizes 
for county and area winners. It works 
this way: An elimination race is spon
sored by some local organization in 
each county. The winner from each 
county is then entered in the area con
test to compete with winners from 
other counties for the various prizes 
and the sweepstakes.

Here is how community leaders feel 
about such contests, as expressed by 
Ralph Shanlever, chairman of the 
Dutch Valley community organization 
in Anderson County: “Cash prize or
no cash prize, we should enter the con
test,” young Shanlever, a real dirt 
farmer, said. “We have found that 
our community must work together to

get anything it wants. The improve
ments we make in our homes and on 
our farms will be lasting gains, whether 
we win a prize or not. I’ll put the idea 
before the group for a vote at our next 
meeting.”

The Dutch Valley group of about 
50 families voted unanimously to enter 
the contest; and although 1946 was 
their first year in the race, they placed 
high among the 21 competing counties 
of their area.

Since scoring in the contests is based 
upon improvement in farms and 
homes, the Tennessee Agricultural Ex
tension Service cooperates closely with 
communities in improvement pro
grams which the organizations them
selves draw up. Many Extension 
specialists help with judging through
out the State.

Here is the contest pattern adopted 
by the Knoxville civic organizations, 
in launching the East Tennessee Com
munity Improvement Contest in 1944: 
Scoring is based upon 1,000 points, 
divided as follows: 200 points on
home food supply; 200 on maintenance 

( Turn to page 48)



The Search far 
Nutrient Deficiencies 

in Farm Crops

!2u  /?. £ . S te p Li u  f N .  O .  l l e p h e n i o n  

Department of Soils, Oregon State College, Corvallis, Oregon

P
l a n t s  require from the soil, air 
(oxygen), water, and nutrients. 
All these must be accessible to the root 

system. In the best soils, the root sys
tems of common agricultural crops will 
occupy and function in 6 to 10 feet or 
more of soil depth. And unless the 
root can develop and function normally, 
yields will be correspondingly limited.

The capacity of the soil to furnish 
the root system with a renewed supply 
!of oxygen depends upon an important 
jphysical property, the soil structure. 
[Air circulates through the larger open 
channels in the soil, such as wormholes, 
openings left by decaying roots, and 
jail the larger spaces left when gravity 
[removes excess water. The important 
[soil organisms, as well as the crop, re- 
[quire oxygen. The oxygen of the 
lair is used by the root system of the 
[crop for oxidizing carbohydrates to 
lobtain energy for vital process. As a 
jresult of the oxidation, carbon dioxide 
is eliminated from the root into the 
soil. Good soil aeration provides for 
the ready passage of the carbon dioxide 
|produced by the roots of plants and the 
organisms of the soil into the outside 
atmosphere, and the renewal of the 
oxygen supply within the soil. Unless 
these aeration processes can go on un
hampered, the plant will suffer.

Water is needed in large quantities 
by all plants, and this moisture must 
Icome from the capillary supply of a 
Iwell-drained soil. The soil moisture

supply is controlled by natural pre
cipitation or by irrigation practice. 
Where irrigation is not practiced, the 
crop must depend upon moisture that 
is stored in the deep soil and accessible 
to the roots. W ithout irrigation there 
is nearly sure to be periods when the 
plant does not get enough water for 
maximum growth, thereby reducing 
the yield. The growth rate of the 
plant becomes slower as the moisture in 
the soil is reduced, and is often consid
erably slower while there is yet an 
appreciable amount of water in the 
soil above the wilting point. A re
newed supply of moisture before the 
soil is too dry is important for best 
plant growth.

Nutrients which plants need for 
growth are liberated by chemical and 
biological actions in the soil. While the 
dry matter of plants is usually more 
than 90 per cent carbon, hydrogen, and 
oxygen coming from air and water, 
the nutrients coming from the soil are 
none the less important because of their 
relative lack of abundance in the plant. 
Anything which the plant uses for 
growth is important, however minor 
the amount.

Soil Deficiencies A re Becoming 
M ore Common

There are eleven, or possibly more, 
essential nutrient elements coming 
from the soil, any one or more of which 
may be deficient in available form and

25
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thereby reduce the yield of crops. New 
deficiencies are constantly appearing 
as more crops are taken from the land.

Increasing appearances of nutrient 
deficiencies may result from humus 
depletion following excessive cultiva
tion and intensive cropping practices. 
Hum us contains in various combina
tions an appreciable portion (some
times the major portion) of the minor 
elements essential for plant growth. 
These include especially zinc, copper, 
manganese, boron, sulfur, and others. 
Hum us is a no less important source of 
the major elements (N-P-K). All the 
nitrogen and sometimes more than 
half the total phosphorus is in organic 
combination. The elements contained 
in the humus are likely to be more 
available to the plant than the more 
inert forms of the mineral soil. Loss 
of humus, therefore, means a real loss 
of many nutrients that plants must have 
and reduction in the biological processes 
necessary for their liberation.

Hum us is important for producing 
solvents which attack the minerals. 
These solvents include carbonic acid, 
nitric, sulfuric, and phosphoric acids, 
which result from the oxidation of or
ganic matter. Humus itself has been 
shown to be an important purveyor of 
nutrients, attacking such minerals as 
anorthite to remove the calcium and 
transfer it to a form more available 
to the growing plant.

Erosion and leaching, both of which 
are likely to increase when land is long 
under cultivation, provide another 
cause for nutrient deficiencies. Culti
vation increases erosion and bare soils 
permit greater leaching losses. The 
top soil which is removed by erosion 
contains more humus and often more 
of other nutrients than the deeper soil. 
Loss of surface soil, therefore, is a 
heavy drain upon fertility, and par
ticularly upon those nutrients that are 
most available to the plant.

The increased use of commercial fer
tilizer, while a desirable practice to 
produce bigger and more profitable 
yields, results in a heavier drain upon

nutrients not supplied in the fertilizer., t 
Bigger crops take more out of the soil, 
thereby exaggerating deficiencies. The I 
supply of a nutrient sufficient for 40 ! 
bushels of corn may become entirely 
inadequate for an 80-bushel yield | 
Therefore, new deficiencies appear as j I 
yields are increased by better farming,,! 
practices. As the pressure of popula-i| 
tion compels the production of more ij 
food to feed an increasing number of I 
hungry mouths by increasing yields i1 
and perhaps by farming poorer land,, I 
an increase in the prevalence of nutri-»I 
ent deficiencies in the soil may be ex- I 
pected.

T racking Down N utrien t 
Deficiencies

The most obvious indication of a j  
deficiency is the appearance of the 11 
plant and the yield at harvest time, j I 
Foliar diagnosis has come to be all 
recognized method for spotting nutri- I 
ent deficiencies. While often provide 
ing a valuable clue, this method of di-| 
agnosis has its limitations. Two or] 
more symptoms may look so muchj I 
alike that not even an expert may bet 
sure from appearances. Often there is| 
a mixture of symptoms that cannot be 
distinguished.

The increasing appearance of virus) 
diseases, manifesting their presence ini I 
foliar symptoms, makes diagnosis of) I 
nutrient deficiencies increasingly dim-| I 
cult. Neither soil scientist, plant physi-j I 
ologist, nor pathologist can distinguish! I 
all the virus symptoms from nutrient} 
deficiency by plant appearances aloneJ

Chemical methods are helpfully usedl 
upon both the soil and the plant fon I 
diagnostic purposes. But chemical) I 
methods also have limitations. ChemH I 
ical methods help, but are far from | 
accurate in indicating how much of a 
given element any particular plant is j 
able to obtain from a soil. Analysis I 
of the plant indicates what the plant 
contains, but there are no satisfactory! 
standards differentiating deficiency ana 
abundance of many of the elements fot 

(Turn  to page 41)
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A b o v e :  O ne o f  th e  approaches to  P ilo t M ountain, N orth C arolina. 

B e lo w :  A  ferry boat in  op eration  on  th e  M ississippi R iver.



Saving Soil on The problem of how to charge off or apportion lime
and fertilizer costs over a period of years, discussed

¥1 nT1f n i |  T?.. ■.■■■■■ on these pages in our March issue has had consider-
■OEUH51I I d l l l l a  able attention, judging from correspondence received.

For instance, I. W . Arthur, Economist of the Iowa 
State College Agricultural Extension Service, has sent us a statement which was 
worked out as a procedure to encourage conservation and the use of soil-building 
practices on rented farms.

“If a tenant is going to be aggressive in soil conservation work on a rented
farm, he must have a guarantee from the landlord that he will receive fair com
pensation for the unused value in case he has to leave the farm before fully 
realizing his investment in soil-saving or soil-building practices,” the statement 
says. It goes on to give four steps to follow: (1) List the soil-building practices 
to be started on the farm during the year; (2) List the contributions to each 
practice to be made by the owner and by the tenant; (3) Estimate the cost or 
value of the tenant’s contribution to each practice; (4) List the compensation due 
the tenant for unused value if he leaves the farm before he has had full return 
on his investment.

On charging off limestone, the Iowa people have this to say:
“The rate of depreciation in value of limestone varies with the type of soil, 

cropping system, the hardness and coarseness of the limestone used and other 
factors. Under average conditions the value of limestone may be assumed to last 
about 10 years. In settling for unused value it may be wise to adopt a more rapid 
rate of depreciation than is actually believed to exist. This would be done in 
order to avoid misunderstandings which may arise with the passage of long periods 
of time. So, for the business purpose of figuring unused or unexhausted value of 
limestone, it may be wise to settle on the basis of skipping the first full crop year 
and then using a straight 20 per cent per year depreciation for the next 5 years. 
This will write off all unused value of the tenant’s investment by the end of 6 years.

“The return in increased crop yields from limestone does not usually start until 
one full crop season after it is applied. Consequently it is desirable to delay one 
year after the limestone is applied before starting to calculate depreciation.” The 
suggestions for raw rock phosphate are the same as those for lime.

W ith regard to commercial fertilizers:
“ 1. Commercial Nitrogen. The value of commercial nitrogen largely dis

appears with one crop season’s use.
“2. Superphosphate, potash, or mixed fertilizers containing mostly phosphorus 

and potassium.
a. On Corn. (1) When used in hill or row in rates up to 150 lbs. per acre. 

Unused value: at end of 1st crop season 20%; 2nd season 0. (2) When 
applied broadcast in amounts from 150 to 300 lbs. per acre. Unused value: 
End of 1st year 30%; 2nd year 0.
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b. W hen applied at rates up to 300 lbs. per acre to small grain and clover 
seedings. Unused value: End of 1st year 70%; 2nd year 25%; 3rd year 0.

c. W hen applied at rates of 300 lbs. or more per acre on alfalfa or pasture 
seedings. Unused value: End of 1st year 70%; 2nd year 40%; 3rd year 
20%; 4th year 0.

“(N ote: Rates of application for commercial fertilizers mentioned are for purposes of illus
tration and example only. For recommended rates on your farm see your county extension 
d irector,)”

It is of interest to note that in these recommendations in addition to time and 
method of application, the crop involved is also considered, charging off the 
fertilizer more rapidly when applied to some crops than when applied to others. 
This is an indication of the type of approach to the problem which probably 
should be adapted to local conditions in order to be more equitable under the 
highly varied cropping and soil conditions existing in this country.

The statement also carries suggestions on matters of contouring intertilled crops, 
constructing standard terraces, relocation of fences, and farm drainage and carries 
a “rider” which can be attached to existing farm leases. The attention being 
accorded these matters should greatly help the conservation movement as well 
as provide for better understandings between landlords and tenants.

A f i r i r i l l t l i r p  Interesting figures are to be found in the March 1947 Agri-
y  cultural Situation published by the Bureau of Agricultural

Modernizes Economics> U- S. Department of Agriculture. They show,
among other things, the streamlining which the American 
farmers are putting into their productive practices. Ac

cording to the Bureau, today’s farms are bigger, more mechanized, more produc
tive than 25 years ago, or even five.

The 1945 census counted 1.1 billion acres in farmland made up of 5.8 million 
farms, 600,000 fewer than in 1920. The average farm is about 195 acres, a 50-acre 
increase since 1920 and a 20-acre jump since 1940. Only 5 per cent of the farms 
are over 500 acres, but account for half of the farmland. In 1920 they accounted 
for a third. The 180- to 500-acre farms account for a fourth of the farmland. 
Today there are about as many as in 1920. The number of small farms, 10 to 180 
acres, are now a million fewer than in 1920, largely the result of being absorbed 
into other farms.

In 1944 the top tenth of the farms produced half of all the farm output, the top 
third produced 80 per cent. Only 5 per cent had a production worth more than 
$10,000 each. A fifth had products worth $4,000 or more. The average produc
tion of all the farms was between $2,500 and $4,000. Over half of the farms 
had products worth less than $1,500. From 3,000,000 farms came only a tenth of 
the record farm output in 1944, when it was a third more than before the war.

Jfrebertrfe “̂ tetoeg
1888-1947

Late President of the American Potash & Chemical Corp., and 

Charter Member, Board of Directors, American Potash Institute
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per ,1b. per lb. per bu per bu. per bu. per bu. per ton per ton Crop
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June •  •  •  •

A t.  Aug. 1909 
July 1914... . 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55

1920.................. 15.9 17.3 125.3 141.7 61.8 182.6 16.46 25.65
1921.................. . 17.0 19.5 113.3 113.1 52.3 103.0 11.63 29.14
1922.................. 22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.42
1923.................. 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924.................. 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925................. 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1926................. 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927................. 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928................. 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929................. 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930.................. 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931................. 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932................. 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................. 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934................. 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935................. 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936................. 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937................. 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938................. 8.6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939................. 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940................. 9.9 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941................. 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942................. . 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943................. . 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944................. . 20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945................. 22.4 42.6 139.0 200.0 114.0 149.0 15.10 51.80
1946 

March.......... . 22.70 31.9 157.0 236.0 114.0 158.0 16.30 47.50
April............ . 23.59 42.9 162.0 245.0 116.0 158.0 15.00 48.00
May............. . 24.09 43.0 157.0 251.0 135.0 170.0 14.80 49.60
June............. . 25.98 59.0 147.0 251.0 142.0 174.0 14.70 51.50
July.............. . 30.83 56.7 148.0 275.0 196.0 187.0 15.00 60.00
August......... . 33.55 48.6 143.0 280.0 180.0 178.0 15.10 59.10
September. . . 35.30 48.8 128.0 224.0 173.0 179.0 15.40 57.80
October........ . 37.69 53.0 122.0 209.0 171.0 188.0 16.10 66.00
November... . 29.23 43.8 123.0 200.0 127.0 189.0 17.20 89.90
December.. . . 29.98 43.5 126.0 210.0 122.0 192.0 17.70 91.50

1947 
January. . . . . 29.74 39.0 129.0 220.0 121.0 191.0 17.50 90.40
Februaiy.. . . . 30.56 31.9 131.0 228.0 123.0 199.0 17.50 82.20

1920.................. 128
Index Numbers 

173 180
(Aug. 1909— July 1914 =  100)

161 96 207 139 114
1921.................. 137 195 163 129 81 117 98 129
1922.................. 185 228 95 114 116 109 98 135
1923.................. 231 190 133 137 129 105 n o 183
1924.................. 185 190 98 170 166 141 107 147 143
1925.................. 158 168 245 188 109 163 108 140 143
1926................. 101 179 189 134 116 138 112 98 139
1927.................. 163 207 146 124 132 135 87 154 127
1928.................. 145 200 76 134 131 113 95 152 154
1929.................. 135 183 189 133 124 117 92 137 137
1930.................. 77 128 131 123 93 76 93 98 129
1931................. 46 82 66 83 50 44 73 40 115
1932................. 52 105 55 62 50 43 52 46 102
1933.................. 82 130 118 79 81 84 68 57 91
1934................. 100 213 64 91 127 96 111 146 95
1935.................. 90 184 85 80 102 94 63 135 119
1936.................. 100 236 164 106 163 116 94 148 104
1937................. 68 204 76 93 81 109 74 87 110
1938................. 69 196 80 83 76 64 57 97 88
1939................. 73 154 100 85 88 78 67 94 91
1940.................. 80 160 78 97 96 77 64 96 111
1941................. 137 264 116 107 117 107 81 211 129
1942.................. 153 369 168 136 143 124 91 202 163
1943................. 160 405 188 232 174 154 125 231 245
1944................. 167 420 214 219 170 160 138 234 212
1945.................. 181 435 199 228 178 169 127 230 224
1946 

March.......... 183 319 225 269 178 179 137 211 283
April............ 190 429 232 279 181 179 126 213 282
M ay............. 194 430 225 286 210 192 125 220 177
June............. 210 590 211 286 221 197 124 228 185
July.............. 249 567 212 313 305 212 126 266 163
August......... 287 486 205 319 280 201 127 262 162
September. . 285 488 184 255 269 202 130 256 154
October........ 304 530 175 238 266 213 136 293 161
November.., 236 438 176 228 108 214 145 399 207
December... 242 435 181 239 190 217 149 406 166

1947 
J*nuary ....... 240 390 185 351 188 216 147 401 238
February.. . 246 319 188 260 192 225 147 391 275
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 
16-17% 

ammonia.
of soda of ammonia meal phosphate. fio.b. Chi Chicago,

per unit N bulk per S. E. Mills f.o.b. factory, cago, bulk, bulk,
bulk unit N per unit N bulk per unit N per unit N per unit N

1910-14................ . . .  $2.68 $2.85 $3.50 $3.53 $3.37 $3.52
1922...................... 2.58 6.07 4.66 4.75 4.991923...................... 2.90 6.19 4.83 4.59 5.161924...................... 2.99 2.44 5.87 5.02 3.60 4.25
1925...................... 3.11 2.47 5.41 5.34 3.97 4.75
1926...................... 2.41 4.40 4.95 4.36 4.90
1927...................... 2.26 5.07 6.87 4.32 5.70
1928...................... 2.67 2.30 7.06 6.63 4.92 6.00
1929...................... 2.04 5.64 5.00 4.61 5.72
1930...................... 1.81 4.78 4.96 3.79 4.58
1931...................... 2.34 1.46 3.10 3.95 2.11 2.46
1932...................... 1.87 1.04 2.18 2.18 1.21 1.36
1933...................... 1.52 1.12 2.95 2.86 2.06 2.46
1934...................... 1.52 1.20 4.46 3.15 2.67 3.27
1935...................... 1.47 1.15 4.59 3.10 3.06 3.65
1936...................... 1.23 4.17 3.42 3.58 4.25
1937...................... 1.63 1.32 4.91 4.66 4.04 4.80
1938...................... 1.38 3.69 3.76 3.15 3.53
1939...................... 1.35 4.02 4.41 3.87 3.90
1940...................... 1.69 1.36 4.64 4.36 3.33 3.39
1941...................... 1.41 5.50 5.32 3.76 4.43
1942...................... 1.74 1.41 6.11 5.77 5.04 6.76
1943...................... 1.75 1.42 6.30 5.77 4.86 6.62
1944...................... 1.75 1.42 7.68 5.77 4.86 6.71
1945...................... 1.75 1.42 7.81 5.77 4.86 6.71
1946 

March.............. 1.75 1.42 7.81 5.77 4.86 6.71
April................ 1.75 1.42 7.81 5.77 4.86 6.71
M ay................. 1.75 1.42 9.08 6.10 4.86 7.30
June................. 1.88 1.42 10.34 6.42 4.86 7.90
July.................. . . .  1.88 1.42 11.62 8.15 5.34 9.60
August............. 2.22 1.46 16.88 8.14 6.07 12.14
September. . . . 2.22 1.46 10.32 6.95 6.07 12.14
October............ 2.22 1.46 13.20 7.12 8.30 12.14
November....... 2.22 1.46 15.19 11.26 12.14 12.75
December........ 2.22 1.46 14.63 11.37 12.14 11.17

1947 
January........... 2.36 1.46 12.98 11.06 12.14 10.32
February......... 2.41 1.46 10 02 11.06 12.14 10.17

1922...................... 113
Index Numbers (1910-14 

90 173
=  100) 

132 140 142
1923...................... 112 102 177 137 136 147
1924...................... 111 86 168 142 107 121
1925...................... 115 87 155 151 117 135
1926...................... 113 84 126 140 129 139
1927...................... 112 79 145 166 128 162
1928...................... 100 81 202 188 146 170
1929...................... 96 72 161 142 137 162
1930...................... 92 64 137 141 12 130
1931...................... 88 51 89 112 63 70
1932...................... 71 36 62 62 36 39
1933...................... 59 39 84 81 97 71
1934...................... 59 42 127 89 79 93
1935...................... 57 40 131 88 91 104
1936...................... 59 43 119 97 106 131
1937...................... 61 46 140 132 120 122
1938...................... 63 48 105 106 93 100
1939...................... 63 47 115 125 115 111
1940...................... 63 48 133 124 99 96
1941...................... 63 49 157 151 112 126
1942...................... 65 49 175 163 150 192
1943...................... 65 50 180 163 144 189
1944...................... 65 50 219 163 144 191
1945...................... 65 50 223 163 144 191
1946 

March.............. 65 50 223 163 144 191
April................ 65 50 223 163 144 191
M ay................. 65 50 259 173 144 207
June................. 70 50 295 182 144 224
July.................. 70 50 332 231 158 273
August............. 83 51 482 231 180 345
September. . . . 83 51 295 197 180 345
October............ 83 51 377 202 246 345
November. . . . 83 51 434 319 360 362
December........ 83 51 418 322 360 317

1947 
January............ 88 51 371 313 360 293
February......... 90 51 286 313 360 289
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Wholesale Prices of Phosphates and Potash **

Super Florida

Tennessee
phosphate

rook,

Muriate 
of potash 

bulk,

Sulphate 
of potash 
in bags.

Sulphate 
of potash 
magnesia,

Manure
salts
bulk,

phosphate land pebble 75% f.o.b. per unit, per unit, 
c.i.f. At

per ton, per unit,
Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk,, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1
1910-14.............. . SO.536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1922.................... .566 3.12 6.90 .632 .904 23.87
1923.................... .550 3.08 7.50 .588 .836 23.32
1924.................... .502 2.31 6.60 .582 .860 23.72 . . .
1925.................... .600 2.44 6.16 .584 .860 23.72
1926.................... .598 3.20 5.57 .596 .854 23.58 .537
1927.................... .525 3.09 5.50 .646 .924 25.55 .586
1928.................... .580 3.12 5.50 .669 .957 26.46 .607
1929................... .609 3.18 5.50 .672 .962 26.59 .610
1930................... .542 3.18 5.50 .681 .973 26.92 .618
1931................... .485 3.18 5.50 .681 .973 26.92 .618
1932................... .458 3.18 5.50 .681 .963 26.90 .618
1933................... .434 3.11 5.50 .662 .864 25.10 .601
1934................... .487 3.14 5.67 .486 .751 22.49 .483
1935................... .492 3.30 5.69 .415 .684 21.44 .444
1936.................. .476 1.85 5.50 .464 .708 22.94 .505
1937.................. .510 1.85 5.50 .508 .757 24.70 .556
1938................. .492 1.85 5.50 .523 .774 15.17 .572
1939................... .478 1.90 5.50 .521 .751 24.52 .570
1940................... .516 1.90 5.50 .517 .730 24.75 .573
1941................. .547 1.94 5.64 .522 .780 25.55 .570
1942.................. .600 2.13 6.29 .522 .810 25.74 .205
1943................. .631 2.00 5.93 .522 .786 25.35 .195
1944................. .645 2.10 6.10 .522 .777 25.35 .195
1945.................. .650 2.20 6.23 .522 .777 25.35 .195
1946 

March.......... .650 2.20 6.40 .535 .797 26.00 .200
April............ .650 2.20 6.40 .535 .797 26.00 .200
M ay............. .650 2.20 6.40 .535 .797 26.00 .200
June............. .650 2.30 6.45 .471 .729 22.88 .176
July.............. .650 2.60 6.60 .471 .729 22.88 .176
August......... .700 2.60 6.60 .471 .729 22.88 .176
September. . .700 2.60 6.60 .471 .729 22.88 .176
October........ .700 2.60 6.60 .471 .729 22.88 .176November... .700 2.60 6.60 .535 .797 26.00 .200
December

1947
.700 2.60 6.60 .535 .797 26.00 .200

Jan u a ry .. .  . .700 2.60 6.60 .535 .797 26.00 .200
February .700 2.60 6.60 .535 .799 26.00 .200

1922.................. 106
Index

87
Num bers (1910-14 =  

141 89
100)

95 991923.................. 103 85 154 82 88 961924.................. 94 64 135 82 90 981925.................. 68 126 82 90 981926................. 112 88 114 83 90 98 821927................. 100 86 113 90 97 106 891928................. 108 86 113 94 100 109 921929.................. 114 88 113 94 101 n o 931930................. 101 88 113 95 102 111 941931.................. 90 88 113 95 102 111 941932.................. 85 88 113 95 101 111 941933................. 81 86 113 93 91 104 911934................. 91 87 110 68 79 93 741935.................. 92 91 117 58 72 89 681936................. 89 51 113 65 74 95 771937................. 95 51 113 71 79 102 851938................. 92 51 113 73 81 104 871939................. 89 53 113 73 79 101 871940................. 96 53 113 72 77 102 871941................. 102 54 110 73 82 106 871942................. 112 59 129 73 85 106 841943................. 117 55 121 73 82 105 831944................. 120 58 125 73 82 105 831945................. 121 61 128 73 82 105 831946 
March.......... 121 61 131 . 75 84 108 83April............ 121 61 131 75 84 108 83May............. 61 131 75 84 108 83June............. 121 64 132 66 76 95 80July.............. 121 72 135 66 76 95 80August......... 131 72 135 66 76 95 80September. . 131 72 135 66 76 95 80October........ 131 72 135 66 76 95 80November. . 131 72 135 75 84 108 83

83December... 131 72 135 75 84 1081947 
January. . . . 131 72 135 75 84 108 83February. . . 131 72 135 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities

Farm

Prices paid 
by farmers 
for com
modities

Wholesale 
prices 

of all com- Fertilizer Chemical Organic Superphos
prices* bought* moditiest material! ammonia tea ammoniates phate Potash**

1922.............. 132 149 141 116 101 145 106 85
1923.............. 143 152 147 114 107 144 103 79
1924.............. 143 152 143 103 97 125 94 79
1925.............. 156 156 151 112 100 131 109 80
1926.............. 146 155 146 119 94 135 112 86
1927.............. 142 153 139 116 89 150 100 94
1928.............. 151 155 141 121 87 177 108 97
1929.............. 149 154 139 114 79 146 114 97
1930.............. 128 146 126 105 72 131 101 99
1931.............. 90 126 107 83 62 83 90 99
1932.............., 68 108 95 71 46 48 85 99
1933.............. 72 108 96 70 45 71 81 95
1934.............. 90 122 109 72 47 90 91 72
1935.............. 109 125 117 70 45 97 92 63
1936.............. 114 124 118 73 47 107 89 69
1937.............. 122 131 126 81 50 129 95 75
1938.............. 97 123 115 78 52 101 92 77
1939.............. 95 121 112 79 51 119 89 77
1940.............. 100 122 115 80 52 114 96 77
1941.............. 124 131 127 86 56 130 102 77
1942.............. 159 152 144 93 57 161 112 77
1943.............. 192 167 151 94 57 160 117 77
1944.............. 195 176 152 96 57 174 120 76
1945.............. 202 180 154 97 57 175 121 76

1946
March 209 187 158 97 57 175 121 78
April......... 212 188 160 97 57 175 121 78
May.......... 211 192 162 99 57 189 121 76
June.......... 218 196 163 100 60 203 121 70
July.......... 244 209 181 103 60 230 121 70
August 249 214 187 116 67 293 131 70
September.. 243 210 181 108 67 223 131 70
October. . . 273 218 197 115 67 286 131 70
November. 263 224 198 127 67 382 131 78
December. . 264 225 204 127 67 376 131 78

1947 
January.. . 260 227 206 126 69 359 131 78
February.,. 262 234 209 123 70 329 131 78
• U. S. D. A. f igures.  B e g i n n in g  J a n u a r y  1946 f a rm  pr ices  and  index  n u m b e r s  ol 

specific f a r m  p r o d u c t s  rev ised f rom a  c a le n d a r  y e a r  to a  c r o p - y e a r  basis .  True* 
c rops  index a d ju s t e d  to  t h e  1924 lea^el of t h e  a l l - com m od i ty  index.

t  D e p a r t m e n t  of L a b o r  index  c onve r ted  to 1910-14 base. . . .
1 The  Index n u m b e r s  of pr ices  of f e r t i l i z e r  m a t e r i a l s  a r e  based  on o r ig ina l  study 

m ad e  by  the  D e p a r t m e n t  of A g r i c u l t u ra l  Economics  and  F a r m  Management ,  
Cornel l  .U n ivers i ty ,  I thaca ,  New York.  These  indexes  a re  comple te  s ince 1897. 
The se r i e s  w a s  rev ised  and  r e w e ig h te d  a s  of March 1940 and  Novem ber  1942.

1 Since June 1941, manure salt* are quoted F.O.B. mines exclusively.
• • The weighted nverngre of prices nctimlly pnid for potnsh Hrc lower tlinn the 

annual average because since t»20 over 90% of the potash used in agriculture has 
heen contracted for during the discount period. Since 1937. the maximum discount 
t . .  been 12%. Applied to muriate of potash,. a price slightly above * . 4 , 1  per 
anlt KsO thus more nearly approximates the annual average than do prices based 
« ■  arithmetical averages of monthly quotations.



This section  con ta in s a short review  o f  som e o f  the m ost practical and im portan t b u lle tin s, and lists  
all recent p u b lica tion s o f  th e  U nited States D epartm ent o f  A gricu lture, the State E xperim ent S tatio n s, 
and Canada, rela tin g  to  F ertilisers, S o ils , Crops, and E conom ics. A file o f  th is  departm ent o f  BETTER  
CROPS WITH PLANT FOOD w ould provide a com plete  in dex  covering  all p u b lica tion s from  these  
sources on the particu lar subjects nam ed.

Fertilizers
"Feed and Fertilizer Laws,” D ir. o f Foods 

and Dairies, Dept, o f Agr., 39 South LaSalle 
St., Chicago, III., Sept. 1946.
. "Fertilizers, Fertilizer Materials and Rock 
Phosphate Used in Illinois During 1945,” Agr. 
Exp. Sta., Univ. o f III., Urhana, 111., AG  1300, 
March 1946, E. E. DeTurk- 

"T he Effect o f T im e o f Application and  
levels of Nitrogen, Phosphorus, and Potash on 
the Growth of Sugar Beets w ith a Detailed 
Statistical Procedure o f Confounding in a 
3x3x3 Design,” Agr. Exp. Sta., Mich. State 
College, East Lansing, Mich., Tech. Bui. 203, 
June 1946, f. F. Davis, W . D. Baten, and  
R. L. Cook■

"T he Storage o f Nitrogen by Different 
Legumes," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 126, June 1946, 
I E. Miles.

"Nitrogen on Pastures,” Agr. Exp. Sta., N .
C. State College, Raleigh, N . C., Agron. Inf. 
Cir. 141, Feb. 1946, W. W. Woodhouse, fr.. 
R. L. Lovvorn, and D. S. Chamblee.

"Fertilizer Recommendations for Oklahoma 
Crops,” Agr. Exp. Sta., Stillwater, Okla., Bui. 
B-305, Feb. 1947, H . f. Harper, H . F. M urphy. 
F. B. Cross, and H. B. Cordner.

"Inspection of Feeds and Fertilizers," Agr. 
Exp. Sta., R. I. State College, Kingston, R. I. 
Cont. No. 681, April 1946, C. H . Stetson, fr. 
and R. W . Gilbert.

‘ Sum mary of Fertilizers and Fertilizer Ma
terials Sold in South Carolina, July 1-Decem- 
ber 31, 1946,” Dept, o f Fertilizer Insp. and 
Analysis, Clemson Agr. College, Clemson, 
S. C., Feb. 25, 1947, B. D. Cloaninger.

"Commercial Fertilizers in 1945-46,” Agr. 
Exp. Sta., Texas A  & M, College Station, 
Texas, Bui. 684, Oct. 1946, J. F. Fudge and 
T. L. Ogier.

"Efficient Pasture Production Depends upon 
Systematic Application of the Proper Fertili
zers," Agr. Exp. Sta., Logan, Utah, Mimeo. 
Series 327, June 1946, G. Q. Bateman.

Soils
"Soil Properties Contributing to Citrus 

Chlorosis as Revealed by Seedling Tests," Agr. 
Exp. Sta., Univ. of Ariz., Tucson, Ariz., Tech. 
Bui. 112, Sept. 1946, W. T . McGeorge.

"Soil M anagement Practices in the Orchard,” 
Agr. Exp. Sta., Mich. State College, East Lan
sing, Mich., Cir. Bui. 199, June 1946, T . A . 
Merrill.

"Rainfall and Irrigation in Relation to Soil 
Erosion,” Agr. Exp. Sta., Utah State Agr. 
College, Logan, Utah, Bid. 326, Dec. 1946, 
W illard Gardner, / .  H . Gardner, and C. W. 
Lauritzen.

Crops
"Planning and Planting Field Shelterbelts,” 

Dept, of Agr., Ottawa, Canada, Publ. 785, F.B. 
139, Dec. 1946, John Walker.

"4 -H  Vegetable Gardening,” Agr. Ext. Serv., 
Univ. of Conn., Storrs, Conn., Bui. 381, March
1946, O. S. Trask, I■ R. Hepfer, and E. S. 
Nodine.

" W inter Oats as Grazing for Beef Cattle,” 
Agr. Exp. Sta., Univ. o f Fla., Gainesville, Fla., 
P. Bui. 627, Oct. 1946, G. B. Killinger, R. S. 
Glasscock, and W . E. Stokes.

"Performance o f Corn Hybrids in Georgia." 
Exp. Sta., Experim ent, Ga., P. Bui. 578, /an. 6,
1947, G. A . Lebedeff.

"Asparagus Culture," Exp. Sta., Experim ent, 
Ga., P. Bui. 582, Jan. 31, 1947, F. F. Cowart.

"Characteristics and Performance o f Six  
Varieties of Cotton Tested in Middle and 
North Georgia During the Period from  1942 
to 1946," Exp. Sta., Experiment, Ga., P. Bui. 
583, Feb. 1947, W . W. Ballard.

"Grafting and Layering Citrus or Vegetative 
Propagation of Citrus Trees," Agr. Ext. Serv., 
Univ. of Hawaii, Honolulu 10, T . H ., Agr. Ext. 
Cir. 213 ( Replacing Agr. Ext. Cir. 5 7 ), Feb. 
1947, William Bembower.

"Fourteenth Biennial Report, 1945-1946," 
Dept of Agr., Boise, Idaho.

"1946 Illinois Hybrid Corn Tests," Agr. 
Exp. Sta., Univ. o f III., Urbana, 111., Bui. 521. 
Ian. 1947, G. H. Dungan, J. H . Bigger, A. L. 
Lang, Benjamin Koehler, and R. W. Ittgen- 
heimer.

"Report o f the Director for the Year Ending  
June 30, 1945," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., 58th A. R., Nov. 1. 1945.

"Extension Service in Maine Reports Busy 
Year," Ext. Serv., Univ. of Me., Orono, Me., 
Ext. Bui. 348, N ov. 1946.

"Cotton Variety Tests in the Yazoo-Missis- 
sippi Delta, 1943-45," Agr. Exp. Sta., Miss.
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State College, State College, Miss., Bui. 435, 
May 1946, J. W . Neely and S. G. Brain.

"G razing Beef Cattle on W inter-Growing 
Crops," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 125, May 1946, R. H . 
Means, Russell Coleman, and H . W . Bennett.

"G rafting Fruit Trees," E xt. Serv., Univ. of 
N . H ., D urham , N . H ., Ext. Cir. 267, April
1945, C. O. Rawlings and L. P. Latimer.

"H o w  to Grow Salad Greens and Pot-Herbs
in W inter,” E xt. Serv., Univ. o f N . H ., D ur
ham , N . H ., P. Bui. 193, Dec. 1946, J. R.
Hepler.

" Bright Leaf Tobacco Curing," Agr. Exp. 
Sta., N . C. State College, Raleigh, N . C., Bui. 
346 (R e v .) , June 1946, E. G. Moss and N . C. 
Teter.

"Science Serving Agriculture, Part I,"  Agr. 
Exp. Sta., Okla. A  & M, Stillwater, Okla.,
Biennial Rpt., fu ly  1, 1944-June 30, 1946.

" Science Serving Agriculture, Part 11," Agr. 
Exp. Sta., Okla. A  & M , Stillwater, Okla.,
Biennial Rpt., July 1, 1944-fune 30, 1946.

"Strawberry Culture and Varieties," Agr. 
Exp. Sta., Okla. A  & M , Stillwater, Okla. 
Bui. B-304, Feb. 1947, G. F. Gray.

"Farm Forestry in Clackamas County, Ore
gon," E xt. Serv., Oreg. State College, Corvallis, 
Oreg., E xt. Bui. 662, Feb. 1946, W . M. Fer- 
gerson.

"Tobacco Insects and Diseases, South Caro
lina," E xt. Serv., Clemson Agr. College, Clem
son, S. C., Bui. 109, fan. 1947, W . C. Nettles,
H . A . McGee, J. M. Lewis, and f. R. Mattison.

"C itrus Orcharding in the Low er Rio 
Grande Valley o f Texas," Agr. Exp. Sta., 
Texas A  & M , College Station, Texas, Cir. I l l ,  
Oct. 1946, W . H . Friend.

"Cotton Variety Tests in Texas— 1945," Agr. 
Exp. Sta., Texas A  & M, College Station, 
Texas, P. R. 1047, N ov. 12, 1946, D. T . 
Killough.

"Biennial Report, 1944-1946," Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Bui. 327, fan. 1947.

"Science Benefits Farmers," A . R., 1945-46, 
Agr. Exp. Sta., Blacksburg, Va., N ov. 15, 1946.

"Results o f H ybrid Corn Yield Trials in 
W est Virginia for 1946," Agr. Exp. Sta., 
W . Va. Univ., Morgantown, W . Va., Mimeo. 
Cir. 58, Feb. 1947, f. L . Cartledge, R. J. 
Friant, R . E. Strosnider, R. M. Sm ith , and
B. f. Patton.

"Report o f the Secretary o f Agriculture,
1946," U .S.D .A., Washington, D. C.

" Currants and Gooseberries, Their Culture 
and Relation to White-Pine Blister Rust," 
U.S.D .A., Washington, D. C., F. Bui. 1398, 
Rev. July 1946.

"Sum m er Crops for Green Manure and Soil* 
Im provem ent," U.S.D.A., Washington, D. C.,
F. Bui. 1750, Rev. fan. 1947.

"Crested W heat grass," U.S.D.A., W ashing
ton, D. C., Leaf. 104, Rev. Feb. 1947.

" A  Pasture H andbook," U.S.D.A., Washing
ton, D. C., Misc. Pub. 194, Rev. Sept. 1946, 
A . T . Semple, H . N . Vinall, C. R. Enlow, and 
T . E. Woodward.

Economics
"A rizona Agriculture, 1947," Agr. Exp. Sta., 

Univ. o f A riz., Tuscon, A riz., Bui. 206, Feb. 
1947, G. W . Barr.

“1945 Citrus Production Cost Study, Lemons 
& Grapefruit, San Bernardino County, includ
ing  Ten Year Sum m ary, 1936-1945," Agr. Ext. 
Serv., Univ. of Calif., Berkeley, Calif.

"1945 Orange Production Cost Study, Navels 
8r Valencias, San Bernardino County including 
Ten Year Sum m ary, 1936-1945," Agr. Ext. 
Serv., Univ. of Calif., Berkeley, Calif.

"1945 Lem on Production Cost and Man
agem ent Analysis, San Diego County. Cali
fornia," Agr. Ext. Serv., Univ. o f Calif., 
Berkeley, Calif.

"1945 Valencia Oranges Production Costs 
and Management Analysis, San Diego County, 
California, Seven Year Average," Agr. Ext. 
Serv., Univ. o f Calif., Berkeley, Calif.

"Production and Marketing o f Cowpeas for 
Canning," Exp. Sta., Experim ent, Ga., Bui. 
252, Dec. 1946, N . M. Penny.

"1946 Sum m ary of Fruit and Vegetable Un
loads at Honolulu and Shipm ents to the Main
land," Agr. Ext. Serv., Univ. o f Hawaii, 
H onolulu 10, T . H ., Agr. Ext. Cir. 215, fan. 
1947.

"Illinois Farm and H om e Outlook,” Agr. 
Ext. Serv., Univ. o f III., Uibana, 111., Cir. 609, 
Jan. 1947.

"Social Aspects to Land Use Planning in 
the Country-City Fringe: T he Case of Flint, 
M ichigan," Agr. Exp. Sta., Mich. State College, 
East Lansing, Mich., Sp. Bui. 339, fune 1946, 
Walter Firey. •

"O utlook for Fruits, Vegetables and Pota
toes in 1947," Agr. Ext. Serv., Univ. of 
M inn., St. Paul, M inn., Ext. Pamph. 151, fan. 
1947, R. V. Backstrom.

"Cotton Production Costs in Northeast Mis
sissippi, 1944," Agr. Exp. St., Miss. State Col
lege, State College, Miss., Bui. 429, Feb. 1946, 
W . J. Edens.

" Im proving Farm and Ranch Tenure in the 
Northern Plains," Agr. Exp. Sta., Mont. State 
College, Bozeman, Mont., Bui. 436, July 1946.

" T h e  Farm Business in. Southeastern Ne
braska, 1940-44," Agr. Exp. Sta., Univ. of 
Nebr., Lincoln, Nebr., Bui. 383, Oct. 1946, 
W . L. Ruden.

" Corn Production Requirements, Nebraska, 
1944," Agr. Ext. Serv., Univ. o f Nebr., Lin
coln, Nebr., E. C. 840, Sept. 1946.

"1947 Farm Production Prospects in Okjia- 
homa "  .Agr. Exp. Sta., Okla. A  & M, Still
water, Okla., Mimeo. Cir. M-163, N ov. 1946.

"Oregon’s Farm Price Data, 1909-1944,"
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Agr. Ext. Serv., Oreg. State College, Corvallis, 
Oreg., Ext. Bui. 660, Dec. 1945.
, 1947 Recom m ended Production A djust
ments in Agriculture in South D akota," Agr. 
Exp. Sta., S. D. State College, Brookings, S. D., 
Agr. Econ. Pamph. 21, A ug. 1946.

"Preliminary Report on Agricultural Pro
duction A djustm ents for Utah for 1947," 
Agr. Exp. Sta., Logan, Utah, M imeo. Series 
329, Aug. 1946.

"Agricultural Statistics, 1946," U .S.D .A., 
W ashington, D. C.

"T h e  13th A nnual Report o f the Farm 
Credit Administration, 1945-46," U.S.D.A., 
W ashington, D. C.

"H andbook on Major Regional Farm Sup
ply Purchasing Cooperatives, 1944 antf 1945," 
Farm Credit A d m ., U.S.D.A., W ashington,
D. C., Misc. Rpt. 102, Sept. 1946, J. G. Knapp  
and J. L . Scearce.

Fertilizer by Airplane?
“Distributing fertilizer by airplane 

should not be entirely disregarded,” 
commented Glenn A. Cumings of the 
U. S. Department of Agriculture, in 
discussing recent and rapid advances in 
fertilizer equipment and suggesting 
others likely to come. Mr. Cumings 
is a senior agricultural engineer in the 
Department.

“Even though to date the practice 
has not come into much competition

with the use of conventional agricul
tural machines,” he continued, “it seems 
reasonable to predict that airplane 
equipment will be more extensively 
used. But fertilizing from the air is 
likely to be under conditions which 
will not materially change the need for 
conventional machines, at least in the 
near future. It is likely to be a supple
mentary use, not a substitute use.”

Fertilizers for Sugar Beets
(From page 10)

with oxidation processes in the soil. 
The season of 1945 was very cold and 
wet during the period of early growth. 
As shown by the data in table 4, in
creases in yield as a result of spray ap
plications of 5 pounds of manganese 
sulfate amounted to 1 ton per acre on 
the Kuschinsky farm and 1.9 tons on 
the DuRussell farm. These treatments 
in 1945 were made on July 30. Earlier 
applications might have been even more 
beneficial.

Manganese sulfate may be purchased 
in fertilizer in Michigan at three differ
ent rates—100, 200, and 300 pounds 
per ton of fertilizer. It is recommended 
that the farmer purchase a quantity 
which, according to his rate of appli

cation of fertilizer, will apply between 
25 and 50 pounds of the manganese 
sulfate per acre. Thus, if he plans to 
apply 300 to 500 pounds of fertilizer 
per acre, he should buy fertilizer con
taining 200 pounds of manganese sul
fate per ton.

Boron Is Still Necessary
Farmers should not become careless 

and omit borax from their fertilizer. 
Boron is so essential as a nutrient for 
sugar beets that all sugar beet fertilizer 
should contain enough to make the 
application of borax somewhere be
tween 8 and 10 pounds per acre.

Boron is essential in the production 
of new growth tissue. When it is not
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F ig. 5 . Sugar beet d efic ien t in  boron but one w hich has not develop ed  the dead heart. Note the 
sm all tw isted leaves and the cross-checked lea f p etio les.

present in sufficient concentration, the 
new cells disintegrate and growth is 
greatly hindered. Serious deficiency 
symptoms are most likely to occur on 
strongly alkaline soils. The symptoms 
are noticeable from late July until har

vest time, first as dead hearts and ab
normally shaped leaves. The leaves 
may be curved because of restricted de
velopment on one side, and the upper 
sides of the petioles are often cross
checked. An unusually large number of

F ig. <>. Sugar beet roots from  plants deficient in  boron . The le f t  portion  was from  a p lant which 
had grown sufficiently to  cover the dead heart. The • dther p ieces were from  beets w hich b id  
alm ost norm al tops, w here the starvation  for  boron was in d ica ted  by the darkened tissue and

extern al root cankers.
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small leaves may be formed around the 
dead heart. The root tissue of deficient 
plants often, but not always, contains 
darkened areas and zones where the 
cells have disintegrated to form cankers. 
Such roots are low in sucrose content. 
Figures 4, 5, and 6 illustrate some of 
the symptoms of boron starvation.

Borax is recommended in all sugar 
beet fertilizers and may be purchased

in Michigan already mixed in fertilizers 
at the rates of 50, 100, and 200 pounds 
per ton. The grower must select the 
rate which, considering his desired rate 
of fertilizer application, will give him 
the 8- to 10-pounds per acre application 
of borax. Somewhat more than 10 
pounds of borax may be applied with
out danger of injury if it is not applied 
directly with the seed.

The Search for Nutrient Deficiencies in Farm Crops
(From page 26)

most of the common economic plants. 
Such conditions as strong acidity or 
alkali in the soil can be easily spotted, 
however.

Greenhouse trials with soils vari
ously treated and growing different 
kinds of plants have been helpful in 
spotting deficiencies. We have found 
it helpful to use a small quantity of 
soil (about a pound), supply all ele
ments other than the one that is being 
checked for deficiency, and grow an in
dicator crop such as sunflowers to spot 
deficiencies and to indicate the nutrient 
supplying power of the soil for the dif
ferent essential elements.

By this method, enough plant growth 
can be obtained in eight to twelve 
weeks to determine what nutrient ele
ments are most deficient in the soil. 
The method works better when nutri
ents are added to the soil in solution 
to stimulate quick growth, making per
haps three applications at intervals of a 
week or two during the growth period 
of the plant. By applying a liberal 
quantity of the essential elements ex
cept the one under study, the capacity 
of the soil to supply the one element is 
pretty well tested. One trial with a 
series of enough different treatments is 
sufficient to check the supply of all es
sential elements for any one soil and 
crop.

There are, of course, limitations to

this method. The choice of an indi
cator crop offers a problem, in that 
there is a wide difference in the re
sponse of different crops growing on 
soils that are variously treated. W hat 
is adequate for one crop may be a de
ficiency for another, and it is not pos
sible to test all crops in the green
house. Some plants, such as trees, are 
too slow growing for a quick green
house test.

The final test for nutrient deficiency 
and response to treatment is always a 
field trial,, where the normal plant en
vironment functions to influence the 
response. In the field the physical 
properties of the soil, the moisture sup
ply, temperature, sunshine, and other 
things may become a major influence 
governing crop yield. Field responses, 
therefore, are not necessarily quite the 
same as previous study in the labora
tory and greenhouse might lead one to 
predict.

Greenhouse results do give a valu
able indication which should be fol
lowed up in the field. We first tracked 
down boron deficiency with green
house trials and sunflower as the indi
cator plant. Borax was then used in 
the field as a source of boron, first on 
cover crops with no measurable re
sponse. But when used in walnut 
orchards, on some soils the response 
to boron was phenomenal. In a few
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cases enormous yields of walnuts were 
obtained where only light crops or 
nothing had been obtained before the 
borax was used. On filberts there has 
been no measurable response to boron 
up to the present time. Boron defici
ency has been found for a number of 
other crops, however.

In field trials reliable indications can 
be obtained from small plots, a few 
feet of row, or a few trees, before large 
scale treatments are made. Such trial 
treatments should be liberal to bring 
out distinct effects quickly. Economic 
rates of fertilization can be determined 
only after it is discovered what de
ficiencies exist and what corrective 
measures are needed.

After a number of preliminary trials 
with borax on walnuts it was found 
that the response was good, after two 
or three years, on some soils. On other 
soils there would be no response. Sev
eral carloads of borax have been used 
by walnut growers, but principally by 
those who have good reason from tree 
symptoms, or small scale trials, to ex
pect good results. Up to 10 pounds 
of borax per tree at one application on 
big walnut trees has given good results. 
The same application on other more 
sensitive plants, however, might prove 
injurious. Such heavy applications 
probably should not be repeated two 
years in succession, even on walnuts.

Deficiencies of some of the minor 
elements—iron, zinc, manganese, and 
copper—are often best corrected by 
the use of suitable spray materials ap
plied to the foliage or branches.

Deficiencies That Are Most 
Common

While both the crop and the soil 
must be evaluated in designating de
ficiencies, it is usually possible to make 
some general recommendations. For 
most Oregon soils, the humus level-is 
sufficiently low that provision for hu
mus renewal and nitrogen fertiliza
tion is a necessity for obtaining im
proved yields. In our orchard fertili
zer program, nitrogen deficiency is so

outstanding in many orchards that no 
other treatment will give a response 
until the nitrogen deficiency is cor
rected. This usually means enough 
fertilizer to supply 50 to 100 pounds or 
more of nitrogen an acre. The response 
is sometimes as much' as 50 per cent 
or more increase in yield by the third 
year of treatment.

Phosphorus deficiency is common 
for those crops with high phosphorus 
demands. The same is true of sulfur. 
Gypsum is especially effective when 
used on legumes. Potassium may be 
deficient on some soils for certain crops. 
In Eastern Oregon, there is some well- 
established zinc deficiency on cher
ries. A satisfactory corrective for all 
these deficiencies is known, though not 
always adequately practiced. Scarcity 
and high prices of agricultural prod
ucts result in renewed interest in cor
rective measures for all types of nu
tritional disturbances that reduce the 
yield or impair the quality of the crop. 
The use of fertilizer has recently been 
greatly increased.

A well-planned fertilizer program 
will seldom be limited to the correction 
of one nutrient deficiency. For ex
ample, the use of nitrogen fertilizer 
may increase the yield sufficiently to 
cause other deficiencies, not present 
with small yields, to appear. On valu
able crops, some of which return sev
eral hundred dollars an acre, it is con
sidered good insurance to use a com
plete fertilizer, supplying not only the 
usual N-P-K but also sulfur and in 
many cases boron where there is a 
probable deficiency. The wise use of 
a complete fertilizer is likely to result 
in soil improvement whereas the use 
of nitrogen only may deplete the soil 
fertility.

Maximum yields so far as the soil 
is concerned will be obtained from the 
correction of nutrient deficiencies where 
the physical properties are good. 
Loams, silt loams, and sandy loams 
that are deep, permeable, well-drained, 
aerated, and oxidized are favorable. 
The ideal structure will be sponge-like,
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enabling the soil to absorb ajjd hold 
moisture for plant growth. Perhaps 
only irrigation can adequately regulate 
the moisture for maximum yields. A 
deep root zone is important in irriga
tion practice, but is doubly important 
where there is no irrigation and the 
crop must survive long drouth periods 
drawing only upon the stored moisture 
in the deep soil.

When the physical properties of the 
soil are good and moisture is adequate, 
the well-planned fertilizer program pro

duces both satisfaction and good re
turns. No kind or amount of fertilizer 
can compensate for shallow depth, im
pervious day-pans, poor aeration, and 
lack of moisture storage in the soil. 
An adequate diagnosis, which will lead 
to profitable increases in yields from 
the right kind of treatment must fully 
evaluate all these yield factors, recog
nizing also that disease, insect enemies, 
and other things influence yields and 
may become the controlling factor if 
not corrected.

Rice Nutrition in Relation to Stem Rot of Rice
(From page 14)

son with the nitrogenous fertilizer can
not be measured wholly in terms of 
yields since severe stem-rot lodging, 
such as occurs when only nitrogenous 
fertilizers are applied, lowers the qual
ity of rice and makes harvesting diffi
cult.

The results of experiments conducted 
in the greenhouse and at the Rice 
Branch Station, Stuttgart, Arkansas,

confirm earlier observations that rice 
susceptibility to stem rot is influenced 
by host nutrition. High levels of nitro
gen increase susceptibility whereas 
high levels of potassium reduce suscep
tibility. The results are sufficiently 
promising to warrant fertilizer tests on 
outlying rice farms where stem rot is 
known to cause severe losses.

Table 3.—Effect of fertilizers on lodging and yield of rice, Stuttgart,
Arkansas—1946.

V ariety

N o  fertilizer 400 lbs. 1 0 -0 -0  Ju ly  5 400 lbs. 10—4—10 Ju ly  5

P ercent
age of 
plants  

lodged 1

B ushels  
per acre 

yie ld  1

P ercent
age of 
plants  

lodged 1

B ushels  
per acre 

yield  1

P ercent
age of 

plants  
lodged 1

B ushel 
per acre 
yield  1

Z en ith ........................... 0 .0 . 36 .3 0 .0 5 2 .3 0 5 5 .1
P relu d e ......................... 6 .0 3 6 .4 9 .0 4 9 .2 3 .5 5 4 .0
A rkansas F ortu n a . . 1 7 .6 3 1 .6 3 4 .0 4 2 .3 1 2 .5 4 2 .7
N ir a ............................... 2 6 .5 2 7 .6 ,3 9 .0 4 5 .1 2 5 .5 4 8 .9

M ea n ........................ 1 2 .5 3 2 .9 2 0 .5 4 7 .2 1 0 .4 5 0 .2

N=Cyanamid, P ̂ superphosphate, K=potassium sulphate. 
’Average of four replications.
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The Effects of Fertilizers on Blackland Soils of Texas
( From page 12)

ably the phosphate applied affect the 
exchange capacity. On all the soils 
potash was recommended. After the 
phosphate need is met, potassium may 
become the limiting fertilizing ele
ment.

Tests on other soils of Texas have 
shown that almost identical yields of

the succeeding crop have been re
ceived from applying fertilizers to the 
legume, and from applying it directly 
to the crop. If a balanced soil nutrient 
level is obtained for winter legumes on 
Blackland soils, the question of how to 
fertilize the Blacklands may be an
swered.

Don’t Feed A lfalfa at the “Second Table”
( From page 22)

“Legumes are soil renovators in a 
marked degree and may be very profit
ably employed in building up run-down 
soils. W ithout legumes the problems 
of maintaining adequate supplies of 
organic matter and nitrogen in soils 
are difficult; with legumes they are 
simple.” These statements are partly 
true but are misleading, for the soil is 
not enriched in the numerous plant- 
food nutrients other than nitrogen.

Since nitrogen was the nutrient ele
ment that usually became the first limit
ing growth factor in the poor upland 
soils of the Corn Belt region before 
phosphorus, potassium, and calcium 
became limiting, the increase in crop 
yields following the legumes led to the 
common interpretation that the legumes 
were soil-building in a broader sense 
than they actually are. Furthermore, it 
has been found that legumes are ef
ficient producers of extra nitrogen only 
when all conditions, as inoculation, 
drainage, soil acidity, and the supply 
of minerals such as phosphorus, potas
sium, calcium, and magnesium, are 
adequate.

The benefits derived from deep- 
rooted legumes like alfalfa are not to 
be minimized since they do pull min
erals out of the subsoil. Neither should

it be minimized that the organic resi
dues are beneficial in numerous re
spects; but farmers should know that 
alfalfa is a tremendously heavy feeder 
for phosphate and, particularly, potash. 
In table 5 a comparison is made be
tween alfalfa and several other common 
crops to indicate the quantities of phos
phate and potash used or removed by 
the crops. It is apparent that alfalfa 
can be extremely hard on the land if 
the crop is removed as hay and the 
phosphate and potash not adequately 
returned in the form of manure or crop 
residues.

If alfalfa and other legumes are to 
be fed at the “second table,” it is obvious 
that the second table must supply ade
quate plant-food nutrients. The prac
tice of adding extra phosphate and 
potash as fertilizer with the small grain 
where legumes are "to be seeded is a 
very sound practice. It must be em
phasized, however, that these extra 
quantities will need to be higher than 
those commonly used if high yields are 
to be expected.

During the spring of 1941, alfalfa 
plots were established on a low-fertil- 
ity Crosby silt loam near Lafayette. All 
treatments were applied in triplicate. 
Analysis of this soil for available potash
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T a b l e  4 .— A v a i l a b l e  p o t a s h , e x p r e s s e d  a s  p o u n d s  K 20  p e r  a c r e  e i g h t  i n c h e s ,
FOUND IN  VARIOUS D EPTHS OF SOME COMMON UPLAND FOREST SOILS OF IN D IA N A .1

Soil ty p e
D ep th  in  

inches
N o. of 

sam ples
Lbs. KjO per 
acre 8  inches

C ultivated  soils *
C lerm ont silt lo a m ............................................................... 0 -8 5 138

13-20 2 165
2 8 -3 6 2 182

C rosby silt l o a m .................................................................... 0 -8 4 163
13-20 2 269
2 8 -3 6 2 152

C rosby s ilty  c lay  lo a m ....................................................... 0 -8 2 229
13-20 2 346
2 8 -3 6 2 247

M iam i sandy lo a m ............................................................... 0 -8 2 132
13-20 2 129
2 8 -3 6 2 138

Vigo silt lo a m ......................................................................... 0 -8 2 123
13-20 2 255
2 8 -3 6 2 261

Virgin soils *
Alford silt lo a m ..................................................................... 1 -9 1 201

13-20 1 232
2 8 -3 6 1 237

C incinnati s ilt l o a m ............................................................. 1-9 1 301
13-20 1 149
2 8 -3 6 1 275

C lerm ont silt lo a m ............................................................... 1 -9 1 301
13-20 1 213
28-36 1 288

Frederick silt lo a m ....................................... .................... 1-9 1 264
13-20 1 264
2 8 -3 6 1 208

Zanesville silt lo a m .............................................................. 1-9 1 280
1 3-20 1 261
2 8 -3 6 1 288

1 Available potash extracted with neutral normal ammonium acetate.
2Analyses on cultivated soils from unpublished data by the authors._
* Analyses on virgin soils from unpublished data by Roy Weaver, assistant in agronomy, A.E.S. Purdue 

University.

indicated a very low supply, 160 pounds 
per acre eight inches, in the surface soil 
and considerably more, 270 pounds per 
acre eight inches, in the subsoil. The 
plots were well-limed and 1,000 pounds 
of 20% superphosphate and 200 pounds 
of muriate of potash separately and in 
combination were broadcast before 
plowing and turned under. The seed 
was properly inoculated to insure nitro
gen fixation. No yields were taken the 
first summer, but plant-tissue tests in
dicated that the young alfalfa might be 
able to utilize even more fertilizer, es
pecially potash. Therefore, an addi
tional 500 pounds of the superphosphate 
and 200 pounds of the muriate were

top-dressed on the plots in the fall.
Yields for the 1942 season, table 6, 

show that the plot supplied with both 
phosphate and potash in addition to 
lime yielded 4.35 tons per acre com
pared to 2.04 tons where lime alone was 
used, 2.48 tons for lime -f- potash, and 
3.38 tons for lime -j- superphosphate. 
The value, at 1942 prices, of the phos
phate and potash applied to the plot 
with lime, phosphate, and potash treat
ment was $27.75, with muriate of 
potash worth $45 per ton and 20% 
superphosphate $25 per ton. It may be 
seen that the 2.31 tons increase in hay 
from this plot over the plot receiving 
lime alone would need to sell for only
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F ig. 2 . A lfa lfa  from  various fer tilizer  treatm ents on a low -fertility  Crosby silt loam  near Lafayette, 
In d ian a, first cu ttin g  1 9 4 2 . T reatm ents are as fo llo w s: ( 1 )  No treatm ent; ( 2 )  lim e alone;

( 3 )  lim e -|- phosphorus +  p o tash ; ( 4 )  lim e -|- phosphorus.

$12 per ton to pay for the fertilizer 
used. Good alfalfa hay was selling for 
substantially more than that in Indiana 
in 1942. The entire cost of the fer
tilizer cannot be assigned to the first 
year’s production since the fertilized 
plot will undoubtedly continue to out- 
yield the plots without balanced fer
tilization or with no fertilization. Evi
dence of this is indicated by the extent

to which weeds and grass have already 
reduced the stand on the latter plots and 
thus decreased the quality of the hay.

The importance of applying adequate 
fertilizers in the most effective man
ner in establishing stands of legumes 
on low-fertility soils and in the preven
tion of injury due to freezing and thaw
ing in winter cannot be over-empha
sized since the young seedlings must

Table 5.—P hosphorus and potash content of some Indiana crops, expressed 
as pounds per acre Pa0 5 and KjO based on average yields 1930-39.1

Crop
A verage  

yie ld  
1930-39  *

Phosphorus P otash

% P.O. L b s/acre  P.O. % KjO L b s/acre  KtO

A lfalfa h a y ........................ 1 .6 9 0 .4 4 1 4 .9 1 .3 3 4 5 .0
C lover h a y ........................ 1 .1 0 0 .4 3 9 .5 1 ,5 4 3 3 .9
C o m ..................................... 3 6 .2 0 .5 5 1 0 .8 0 .4 0 7 .8
O a ts ...................................... 2 6 .0 0 .9 1 7 .8 0 .9 2 7 .9
Soybean (g ra in ) .............. 1 6 .6 1 .4 0 1 3 .9 1 .6 0 1 5 .8
T am e h ay  (T im o th y ) .. 1 .1 5 0 .4 6 1 0 .6 2 .1 9 5 0 .4
W h ea t.................................. 1 7 .6 0 .9 5 1 0 .0 0 .5 1 5 .4

1 Per cent composition of phosphorus and potash for the various crops taken from Purdue Bulletin 468 
by Lucas, Sieling, and Scarseth. . . . .

2 Yields from Indiana Crops and Livestock Estimates No. 206, 1942, and expressed in bushels or tons 
per acre according to crop.
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T a b l e  6 .— Y i e l d s  o f  a l f a l f a  h a y  i n  t o n s  p e b  a c b e , f b o m  v a b i o u s  f e b t i l i z e b

TBEATMENTS ON A LOW -FEBTILITY CBOSBY SILT LOAM NEAB LAFAYETTE— 1 9 4 2 .

T reatm en t
Y ield  of h a y  in  
ton s per acre

U n treated ......................................................................................................................................... 1 .9 2
Lim e a lo n e ........................................................................................................................................ 2 .0 4
Lim e + 4 0 0  lbs. m uriate o f p o ta sh ........................................................................................ 2 .4 8
L im e+  1,500 lbs. 20%  su p erp h osp h ate.............................................................................. 3 .3 8
L im e+ 1 ,5 0 0  lbs. 20%  su p erp h osp h ate+ 4 0 0  lbs. m uriate of p o ta sh ................. 4 .3 5

1,000 pounds of the superphosphate and 200 pounds of the muriate of potash were broadcast and 
plowed under before seeding and the remainder was top-dressed on the young alfalfa the following fall.

feed entirely from the surface soil un
til their roots become established in the 
subsoil. In some soils in Indiana the 
supply of phosphate and, particularly, 
potash is higher in the subsoil than in 
the surface soil. Once deep-rooted 
legumes are well established they can 
utilize some of these nutrients.

Evidence of this is shown by the 
yield of the plot, table 6, to which lime

and phosphate but no potash had been 
applied. Here the yield was consider
ably higher than early growth would 
have indicated due to a supply of potash 
in the subsoil. However, many soils 
in Indiana have lost this reserve of 
plant nutrients through continued crop
ping, especially with legumes, and here 
the application of adequate fertilizers is 
particularly important.

Fertilizer Practices for Profitable Tobacco
( From page 17)

acre more than for the 28 plots not 
mixed.

Provided the fertilizer is thoroughly 
mixed before listing, the 1,500-pound 
applications are most profitable, but if 
the 1,500-pound applications are not 
mixed then they are much less profitable 
than the 1,200-pound rates or the 900- 
pound rates with side-dressing added.

Comparison of the three different 
side-dressings used would indicate that 
those containing 2/z pounds borax per 
acre produced average acre increases of 
about $90 to $100 over the 900-pound 
fertilizer applications without a side- 
dresser while the commercial 5-5-20 
(which probably contained no borax) 
gave average increases of only about 
$75 per acre, or $15 to $25 less gain. 
(The difference in nitrogen content 
could have accounted for some of this

difference in values.) When used 
following 1,200 pounds per acre fertili
zer application and with 20-inch spac
ing, the side-dressing still gave a $28 
per acre increased value. This would 
indicate that side-dressings containing 
nitrogen, potash (practically free of 
chlorine, and in the approximate pro
portion of two units of potash for each 
unit of nitrogen), and a small amount 
of boron (2 Vi pounds of borax per acre) 
pay handsome dividends where tobacco 
has received original fertilizer applica
tions of only 900 to 1,100 pounds per 
acre and smaller profits where 1,200 
pounds and more per acre of fertilizer 
were used.

The most profitable treatment in this 
experiment was the 1,200-pound appli
cation of 3-9-6 when mixed in the 
furrow before listing, plants spaced

i



48 B e t t e r  C ro ps  W i t h  P l a n t  F ood

20 inches in rows, and 100 pounds 
of 8-0-16 plus borax side-dressing used. 
This combination gave two-year average 
yields of 1,563 pounds with average 
values of $819 per acre.

The replants needed per acre were, 
on the average, approximately double 
where the fertilizer was not mixed in 
the soil before listing.

Sum m ary and Conclusions
On typical bright tobacco soils fer

tilizer applications account for approxi
mately 75% of the tobacco yields and 
acre values.

Average farm fertilizer practices pro
duce, at present tobacco prices, average 
income values fully $100 to $150 per 
acre less than improved practices would 
give.

Twelve hundred to 1,500 pounds of 
3-9-6 fertilizer per acre produce tobacco 
yields and values much larger than 900 
pounds of fertilizer, provided the heavy 
rates of fertilizer are thoroughly mixed 
in the furrow before listing the land.

Fifteen hundred pounds of fertilizer 
per acre when not mixed are less profit

able than 1,200 pounds, or 900 pounds 
plus 100 pounds of side-dresser. For 
normal applications of fertilizer the 20- 
inch spacing in 4-foot rows seems about 
right and is recommended.

Replants needed can be reduced by 
one-half by mixing the fertilizer in the 
furrow before listing previous to trans
planting, or by using a machine to place 
the fertilizer in bands to the sides of 
the plant roots. A combination ma
chine of this type designed and built by 
the writer in 1946 gave excellent results. 
The fertilizer distributor and row-lister 
were built around the chassis of an or
dinary stalk cutter and resulted in a 
very low-cost, dual-purpose machine 
which saved approximately 75 per cent 
of the labor and team costs usually re
quired to do these jobs. It produced 
results in tobacco yields and acre values 
never before equaled on this Station.

Two and one-half pounds of borax 
per acre applied either in the original 
fertilizer or in a side-dresser 20 days 
after planting give average increased 
acre values of $25 to $30 and are recom
mended.

Community Improvement Contests
( From page 24)

and improvement of soil fertility and 
feed production; 100 on development 
andv improvement of appearance of 
home and farm; 100 on conveniences 
and liveability of home and farm; 400 
on community organizations and de
velopment.

Practically the same outline is used 
in the contests sponsored by the Chat
tanooga and Nashville groups. The 
Plant-to-Prosper contest is based more 
upon individual accomplishments.

Are the results justifying the efforts 
and prize money? More scattered ex
amples of the work done show that 
one community took as a major project 
the elimination of all but registered 
bulls on the farms of that community;

another organized an unique recrea
tion program; many built community 
houses; one community sponsored a 
State farm tour in search of better 
farming practices; another concen
trated on reclaiming farm lands; one 
encouraged G. I.’s to enter farming and 
to develop sound farming systems. 
There is no full count at hand now of 
the schools and churches assisted and 
improved, the buildings painted and 
repaired, or the tons of fertilizer used. 
A few individual examples will show 
what this amounts to on a statewide 
basis.

Leaders of the Buffalo community in 
Grainger County sat down in January 
and made their plans for the year.
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They listed all individual and com
munity farm problems, and needed 
home improvements. Chairmen were 
appointed to push each phase of work. 
The dairy chairman checked on herds, 
pastures, and production; the Four-H 
Club leader checked on that work; and 
the field crops chairman worked ac
cordingly. County and home agents 
were called in for advice on how to 
meet farm and home objectives.

As a result, Buffalo was practically 
self-supporting in the matter of feed, 
reducing the amount of hay bought bv 
92.5 per cent, and the amount of other 
feeds bought by nearly 75 per cent— 
this, despite a healthy increase in the 
number of work stock, beef cattle, 
dairy cows, hogs, sheep, and poultry. 
It was done through increases of 9 
per cent in small grains, 14 per cent in 
winter legumes, 40 per cent in alfalfa, 
and good increases of other home
grown feeds and pastures.

This community noted that 91 per 
cent of its families grew and conserved 
75 per cent or more of their food needs. 
In addition to the home food supply, 
families filled hundreds of jars and 
cans for the school’s hot lunch program. 
Buildings were painted, lawns seeded, 
fences built, home equipment bought, 
ad infinitum. Multiply this by about 
400 competing communities, over the 
State, and the result reveals the actual 
progress made.

It is obvious that each community 
had plenty to do, since the judging was

to be on improvement over the year 
before. Prosperous communities had 
no better chance of winning than less 
prosperous ones. Barren Plains, a 
well-to-do Robertson County com
munity, reported the replacement of 
scrub bulls with registered sires. Bar
ren Plains also constructed a com
munity playground, fully lighted, and 
equipped for all ages.

Twin Oaks, in Pjutnam County, 
among other things furnished labor 
and materials to improve the school 
grounds, putting a good road through 
the premises. Twin Oaks leaders also 
saw to it that all barns and outbuild
ings were painted. A half-dozen 
eroded and practically waste farms were 
put back into cultivation.

Problems differed almost as widely 
as there were contestants. For exam
ple, Berry, a Wayne County com
munity, started the shift from straight 
cotton with no winter cover, to a point 
where practically every cotton acre is 
in vetch. Alfalfa and small grains also 
were given impetus.

Then there is the prosperous com
munity of Van Leer, in Dickson 
County. This group emphasized 
kitchen improvement and started a 
community cannery.

Everywhere, home improvements 
have been high on the list. The total 
adds up to a lot of communities which 
are now better places in which to live. 
It is anticipated that even more will be 
accomplished through the State in 1947.

Making It Safer to Save
( From page 5)

bountiful citrus groves at a bargain.
And of all these cruel temptations 

that beset a wallet-bulging yokel the 
least of them was not a hunger for land. 
Indeed the inner instincts of the native 
son of the soil cleaved to the lust for

the land which many generations before 
his time had bred into those bucolic 
bones. It took a mighty lot of rapid- 
fire talking by those worthy bond brig
ades to stop some of those land expan
sion hankerings and wring the necks of
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the buzzards who proposed such in
vestments. They failed in many cases, 
too, and their failure in due turn may 
be followed by the financial failure of 
the witless ones who bit on accustomed 
bait, forgetting the debacle of the de
pression days.

TOO few folks have taken time out 
to study the savings bond issues 

which the Treasury has sold to the 
credit of other than the commercial 
banking institutions. The first of these 
were the series A and B bonds, issued 
in 1935 and 1936, with the usual ma
turity in 10 years. They amounted to 
a trifle over one billion dollars in value 
and reached maturity in 1945 and 1946. 
This year the third, or C series, reached 
maturity.

The value of the whole series from 
C through G, or five separate issues, 
amounted to $67,979,000,000 of sales. 
Of this series of five issues only $17,- 
636,000,000 have been redeemed by 
holders. This means that the Treasury 
still retains over $74 of every $100 
originally invested by citizens out of 
the string of five issues aforesaid.

Taking the commonly popular series 
E issue, the amount which had been 
sold through January 31 of this year 
totaled about $45.8 billions, of which 
the redemptions were reported at that 
date as being $15.3 billions. Holders 
cashed in for only 33.4 per cent of their 
original investments, leaving the Treas
ury with 66.6 per cent of the invest
ment intact.

It is also interesting to note that 
Series E, F, and G bonds were first 
offered in the spring of 1941, since 
which time to January 31, 1947, over 
$64 billions had been sold. This means 
that at least one-tenth of the national 
income has gone into this form of in
vestment during the five-year period.

In confidential figures gathered by 
the Treasury a list of states with high 
rank in regard to low redemptions of 
series E bond issues presents illumi
nating facts. The high point in the 
list is where total bond sales stand at

165 per cent of the respective redemp
tions. The low point marks the spot 
where bond-holders of Series E bought 
only about 80 per cent of the amount 
they cashed.

W ithout breaking any seals of con
fidence, we can state that the big farm 
states of the Midwest, such as die Da- 
kotas, Nebraska, Iowa, and Kansas 
maintain a unique position of merit in 
respect to their low rate of redemptions 
compared to purchases of savings bonds. 
I suppose someday when a final analy
sis can be taken of the reasons for and 
against retaining government issues 
snug in the strong-box, we shall get 
vital human documentary evidence that 
shows the interplay of economic forces. 
No doubt some of the low rate of re
demption can be explained by a better 
financial reserve enjoyed by the ones 
best able to hang onto their wartime 
savings. Too many farmers went into 
the war price boom without the neces
sary fat on their ribs to help them 
withstand a long siege. It was a com
fort to them at any rate to know that the 
cash they tucked under the teller’s win
dow to buy a savings bond was theirs 
for the asking, with a little mite of 
intrinsic value added.

WH ILE the interest which is paid 
by the government on those valu

able savings bonds is not huge and 
tempting to the rural thrifty, it is more 
than offset by the security involved 
through dealing with Uncle Sam. The 
reason that the interest is not very high 
is a story in itself. In spite of the ex
istence of a present national debt which 
is 100 times the size of the Civil War 
Debt and 10 times that of the burden 
we bore collectively back in the first 
world war, the rise in the interest which 
must be paid to lenders by Uncle Sam 
is only about 37 per cent larger than it 
was after the Civil W ar. In funding 
the existing debt our government pos
sessed powers and privileges through 
the Federal Reserve System that en
abled us to borrow money at a low rate 
of interest, whereas 8 to 10 per cent
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interest was charged when the govern
ment was weak and uncertain of suc
cess back in the colonial times.

But when it comes to paying interest 
on farm land the answer is not so clear. 
At least there is some evidence that the 
rates are not down as far relatively as 
those the government accomplished in 
its own interest reduction process. Ac
tivity in the real estate market for farm 
properties located in nine counties of 
the Southeast region has been studied. 
The sales values for the last half of the 
past year were over 10 million dollars, 
compared to about 6 millions in 1945 
and only 3 millions in 1941.

Speculation was going on, too. In 
this survey it was noted that 13 per 
cent of all the sales were of land owned 
less than two years by the purchaser, 
while two-fifths of the sales had been 
made within six months of original pur
chase, and at an apparent gross profit on 
resales of 36 per cent. That is, the 
speculators paid about $45 an acre and 
sold it within 6 months for $65 an acre.

IN that same region, typical of the 
area in general, fully 60 per cent of 

all land sales were made for cash. The 
rest were on credit and usually mort
gaged for just about as much as the 
same land would have sold for in 1941. 
Interest rates varied from 3 to 10 per 
cent, with fully 20 per cent of the mort
gages being based on rates 7 per cent 
and higher.

If a recession happens along unawares 
and dips the level of farm prices con
siderably below the velvet margin 
where ordinary folks without much 
skill and experience or ability can mosey 
along, somebody will get burned badly 
on skyrocket land values.

Meanwhile the neighbor who has 
whittled away on his farm without in
dulging in expansionist dreams and has 
laid aside some profits in the form of 
government bonds, or maybe some 
needed capital improvements or labor- 
saving equipment, is surely sitting in 
an easier seat, come what may.

JUST because the proclamation end
ing hostilities has been made is 

hardly sufficient reason for any of us to 
become prodigal of our financial re
sources and begin to run amuck, any 
more than to cringe and be afraid to 
make a reasonable amount of progress. 
This goes for personal affairs as well as 
for public welfare.

The nation spent something like $330 
billions to save ourselves from defeat 
and misery. In doing so we lost more 
than 300,000 men on whose lives no 
price may be estimated. We also pay 
for disabled veterans and their educa
tional and occupational benefits, bil
lions for further defense and security, 
and a tremendous sum for interest. If 
we answered the roll call readily when 
the fighting was going on and signed 
up for our quota of government bonds 
with alacrity, then it is nonetheless vital 
for us to keep on investing in post-war 
recovery.

Along with the current bond buying 
must go a concerted attempt to enlist 
our best minds and strongest purpose 
in support of the United Nations charter 
and all the brave visions of world peace 
that caused the international councils to 
be organized—in agriculture as well as 
in trade. Unless these seemingly al
truistic programs finally bear fruit, the 
long-time worth of any kind of invest
ment, public or private, will diminish.

How fine it would have been had we 
been able to sell bonds for needful pub
lic works and highways and similar 
progressive and peaceful improve
ments, instead of beating the bushes to 
induce folks to shell out for making 
war and paying for it afterwards.

Lately an editor figured out what this 
country might have done with the $330 
billions spent in war and defense. He 
claims that if we paved every mile of 
unimproved roads and alleys in the 
country at a cost of $50,000 per mile, 
it would have cost $79 billions, leaving 
$251 billions in the balance.

We could then give every auto owner 
a new car at $1,500 apiece and that 
would cost $52 Zz billions more, leav
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ing $19814 billions in the kitty. We 
could give each GI and his wife a trip 
o \er to the scenes of his former triumphs 
abroad, and at $2,000 a trip this would 
leave us $17814 billions to spend.

W hat is more astonishing, we could 
build a public hall or museum in every 
city with 25,000 or more population 
equal to the big marble Supreme Court 
edifice in Washington, and at a $4-bil- 
lion bill for it, our swag would still be 
$17454 billions. W e might also erect 
a $ 10-million hospital in every place of 
5,000 or more, expend $30 billions in so 
doing, and have $14414 billions in the 
cooler. Then, if we wanted to be real 
nice, we could give a $50-per-week pen
sion to every person over 60 years old 
at a total cost of $314 billions annually 
and then take 41 years of that to use 
up what was left in the war budget.

ON E wonders, however, if we could 
engender the same degree of en

thusiasm for bond pledges to do such 
things as that as we succeeded in doing 
for the all-out offensive in wartime.

In conclusion, the attitude of our 
educational and extension agencies to
ward proper safeguards in savings is 
significant and reassuring. Four basic 
things to do so as to insure the future 
reasonably well have been emphasized 
often in literature and lectures by such 
agencies: (1) Pay unsecured debts as
soon or as fast as possible; (2) Reduce 
farm mortgages to amounts that can 
be easily carried in a possible depres
sion; (3) Make only necessary invest
ments in machinery, buildings, and 
equipment to cut costs and improve effi
ciency; and (4) Put surplus funds into 
United States savings bonds.

By putting your nest-egg into safer 
savings through the reliable Federal 
bond issues, much aspirin and anacin 
will be left on the drug-store shelves.

PERFECT!

New Sergeant:- “I’m a guy who ad
mits his faults, only I haven’t got any,

A Much-Needed Aid in Soil 
Testing

•

The New

. LaMOTTE 
SOIL-SAMPLING TUBE

(Hankinson-Hester Design)
Patent Applied for

POURING LIP

This New Soil Sampling Tube has 
been designed by experts who have 
had extensive experience and who 
appreciate the difficulties encoun
tered in taking true soil samples with 
the ordinary tools available hereto
fore.
The instrument is sturdily built of 
non-corrodible metals, light in weight 
(354 lbs.), and calibrated in 6" inter
vals for accurate soil sampling to any 
depth to 3 ft. It is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver
sion is discharged without “sticking.”
Price each $15.00 f.o.b. Towson, Md. 
Plastic Vials (154” x 534”) for con
taining soil samples may also be had 
at $1.80 per dozen.

W rite for descriptive literature.

LaMOTTE CHEMICAL 
PRODUCTS CO.

Dept. "BC"
Towson Bcdtimore 4, Md.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
T om atoes (G en era l) Sw eet P ota toes (G en era l)
Asparagus (G en era l) B etter Corn (M id w est) and (N o rth ea st)
V ino Crops (G en era l)

Reprints
N -9 Problem s o f  F eed ing  C igarleal T obacco  
F -3 -40  W hen F ertiliz ing , C onsider P lan t-food  

C ontent o i  Crops 
S -5-40  W hat Is tho M atter w ith  Y our S o il?  
11-12-42 W artim e C ontribution  o f  th e  A m eri

can P otash  Industry
1-2 -43  M aintain ing F ertility  W hen Growing  

P eanuts
Y -5-43 V alue & L im itations o f  M ethods o f  

D iagnosing  P lan t N utrien t N eeds 
F P -8-43  P otash  for  C itrus Crops in  C alifornia  
A-1 -4 4  W hat's in  T hat F ertiliser  Bag?  
H -2-44  Efficient F ertilisers fo r  P ota to  Farm s 
A A -8-44 F lorida K now s How to  F ertilise  

Citrus
C C-8-44 S o il F ertility 's Effect on Asparagus 
Q Q -12-44  L eaf A nalysis——A G uide to  Better  

Crops
P -3 -45  B alanced F ertility  in  tho Orchard  
Z -5-45 A lfa lfa— the A ristocrat 
D D -5-45  A Case o f  C om bined P otassium  and  

B oron D eficien cies in  Grapes 
G G -6-45 Know Y our Soil
L L -8-45 F ertilis in g  fo r  B etter Soybeans in  

North Carolina  
0 0 - 8 - 4 5  P otash  F ertilisers A re N eeded on  

Many M idwestern Farms 
P P -1 0 -4 5  More V egetables for  Less M oney 
Q Q -10-45  A L ittle  B oron B oosts Sw eet P otato  

Y ields
T T-1 0 -4 5  K udsu R esponds to  Potash  
Y Y -11-45  Potash*——In War and P eace  
Z Z -11-45 F irst T hings F irst in  S o il F ertility  
B B B -12-45 Success w ith B lueberries 
CCC-1 2 -4 5  P oor S oils— P oor P eop le  
A-1-46  Crop P roduction  H orisons 
B -l-4 6  P otash  Increases T om ato Y ield  and  

Q uality
D - l-4 6  A New Legum e for  th e  South— W ild  

W inter Peas 
H -2-46  P low -so le  P laced P lant Food for  B et

tor Crop P roduction  
J-2-46 C orrecting P otash  D eficiency in Grow

in g  Corn
N -3-46 Sweet P otatoes Are P roving New Gold 

fo r  the South
0 -3 -4 6  F ertiliser P lacem ent for  Corn in Ken

tucky
P -3 -46  T he Story o f  P otash  
Q -4-46  P otash  T reatm ent Makes B etter Sweet 

C lover
R -4-46 A lfa lfa  in  M ississippi D ecreased as 

S o il F ertility  D eclined  
S -4-46  P low -under F ertiliser Ups Corn Y ields 
T -4-46  P otash  Losses on the Dairy Farm  
W -4-46 M uck S oils P roduce Q uality Sweet 

Corn for  Canning 
X -4-46  Potash Pays Good D ividends In L oui

siana
Y -5-46  Learn H unger S igns o f  Crops

A A -5-46 Efficient F ertilisers N eeded for  P rofit 
in  C otton  

B B -5-46  T he S o il Is O ur H eritage  
CC-5-46 Corn P rod u ction  in  M ississippi 
E E -6-46 D ynam ic Sassafras S o ils  
H H -6-46  M istakes V ersus E ssentia ls o f  

P ond M anagem ent fo r  Fish
11-6-46 Pastures in  M ississippi P roduce  

P rofits
L L -8-46 T rends in  th e  Use o f  M ajor P lan t 

Foods
M M -8-46 For Farm s and Gam e Preserves—  

B ico lor  L espedesa  
NN-1 0 -4 6  S o il T esting— A P ractica l A id to  

the Grower &  Industry
0 0 - 1 0 - 4 6  S o il A eration  A ffects F ertiliser  

N eeds
P P -1 0 -4 6  T he B urtons Farm  to  Feed  

P eop le
Q Q -10-46  T ip-burn-like C ondition  in  

G reenhouse L ettuce C orrected by  
Borax

R R -10-46  T rop ica l K udsu
S S -10 -46  T he Use o f  C aley P eas in  A la

bam a's B lack Belt 
I T - 1 1 -4 6  M echanical P rodu ction  o f  C otton in  

the Y azoo M ississippi D elta  
U U -11-46  F ertiliser  In eq u alities • • • Can 

T hey Be C orrected ?
V V -11-46  U sing P otash  in  S o il C onservation  
W W -11-46 S o il R equirem ents for  Red Clover 
X X-1 2 -4 6  Farm  M echanization in R elation  

to  C otton Q uality  and M arketing  
YY-1 2 -4 6  How G uernsey Calves H elped Solve  

a Feed &  Crop F ertilisation  P roblem  
Z Z -12-46 A lfa lfa— A Crop to U tilise  the  

South's R esources 
A A A -12-46 A D iscussion  o f  S o il A nalyses on  

the Forested C oastal P la in , B ottom 
land Coast P rairie , & Cross T im bers 
o f  Texas

B B B -12-46 F ertilizing &  Cropping System s 
fo r  Flue-Cured T obacco  

CCC-1 2 -4 6  Hugh B ennett's H om ecom ing  
A -l-4 7  F ertiliz ing  V egetables by A pplying  

F ertilizer to P receding Cover Crop 
B -l-4 7  T he Use o f  D ip icrylam ine in  T issue  

T esting for  Potash  
C -l-4 7  P otash  M eets Its R espon sib ilities  
D -l-4 7  Good P astures Conserve and Pay 
E -l-4 7  Farm Security A dm inistration  Gave 

Me My Start 
G -2-47 R esearch P oin ts the Way fo r  Higher 

Corn Y ields in  N orth Carolina  
H -2-47 Large Grasses for Pasture
1-2-47 F ertilisers and H um an H ealth  
J-2-47  Y ields T ell the Story
K -2-47 Potash Pays for  Peas at C heholis, 

W ashington

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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A salesman taking his bride South on 

their honeymoon visited a hotel where 
they boasted of their fine honey.

“Sambo,” he asked the colored waiter, 
“where’s my honey?”

“Ah don’ know, boss,” replied Sambo, 
eyeing the lady cautiously, “she don’ 
work here no mo.’ ”

A precocious three-year-old floored 
his parents the other day with his re
mark: “I’m getting t-i-r-e-d as h-e-1-1 of 
your spelling words around me all the 
time!”

*  *  *

The tram p had just finished his re
past and the lady of the house re
marked: “Just as a suggestion, there’s 
a woodpile in back.”

“You don’t say,” said the tramp. 
“W hat a splendid place for it.”

Sophomore: “Did you ever take 
chloroform?”

Freshman: “No, who teaches it?” :

The Department of Taxation received 
a typed income tax return from a bach
elor who listed one dependent son. The 
examiner returned the blank with a 
penciled notation—“This must be a 
stenographic error.” Presently the blank 
came back with the added pencil no
tation, “You’re telling me!”

She was insulted when somebody 
offered her a drink, but being a lady, 
she swallowed the insult.

Sympathy is what one girl offers an
other in exchange for details.

Today I met a friend of my youth 
who used to be an ardent socialist, filled 
with visions of reforming the world. 
H e says he never got over it until he 
married and found how difficult it is to 
change just one woman.

# *  *

He: (A t the movies) “Can you see 
all right?”

She: “Yes.”
He: “Is there a draught on you?” 
She: “No.”
He: “Is your seat comfortable?”
She: “Yes.”
He: “Change places with me, will

3 99you r

A man is getting along in years when 
he pays more attention to the food than 
he does to the waitresses.

The Seven Ages of Woman: The in
fant, the little girl, the miss, the young 
woman, the young woman, the young 
woman, the young woman.

A somewhat drunk G.I., hailed be
fore his commanding officer, offered 
this excuse: “I got into bad company. 
I had a quart of whisky and my three 
buddies didn’t drink.”

54
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BORON IN AGRICULTURE
A uthorities have recognized that the depletion of 

Boron in soil has been reflected in lim ited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax* in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County A gents are steadily  
increasing the recognition of the need for Boron in 
agriculture. W e are prepared to render every prac
tical assistance.

Borax is economical and very little  is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX

20 Molt Team. Reg. U. S. Pat. Off.



She wears her ^  emblem proudly
The 4-H c l u b  emblem on her sleeve 
sym bolizes the club pledge: “I 
pledge my h e a d  to clearer thinking; 
my h e a r t  to greater loyalty; my 
h a n d s  to larger service; and my 
h e a l t h  to better living for my club, 
my community and my country.”

Joined together in joyful comrade
ship under this emblem are 1,700,000 
American boys and girls. They have 
dedicated their efforts to the task of 
living helpfully, happily and success
fully in a changing world.

There are as many individual 4-H 
projects as there are jobs in the 
home, on the farm and in the com
munity. Under the direction of the

local club leader or county extension 
agent, club members choose their 
own projects, set their own goals 
and strive to exceed them.

4-H club work is wholesome, 
healthy fun and fellowship . . .  an 
opportunity to earn money . . .  a 
chance to compete for attractive 
awards and prizes. But it is more 
than this. It is excellent training for 
useful citizenship. It is the building 
of a better America.

Virginia-Carolina Chemical Corp
oration salutes and congratulates 
each and every member of the great 
4-H organization whose motto is

t o  m a k e  t h e  b e s t  b e t t e r

V IR G IN IA -C A R O L IN A  C H EM IC AL C O R P O R A TIO N
Richmond, V a . • Norfolk, Va. • Greensboro, N. C . • Wilmington, N. C. 
Columbia, S . C . • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, M iss. • Memphis, Tenn. • Shreveport, La. 
Orlando, Fla. • E. St. Louis, III. • Baltimore, Md. • Carteret, N. J. • Cincinnati, 8 .

LEADER IN 

TH E FIELD 

SINCE 1895



S E R V I N G  T H R O U G H  S C I E N C E

NEW CHEMICALS
TO OVERCOME

FUNGI-INSECTS-WEEDS
1~7| Check the pest you ivant to Control!

SEED DECAY A N D  D A M PIN G -O FF O F PEAS, BEANS, LIMA BEAN S A N D  
C O R N —Use Spergon seed protectant. It makes reduced planting 
rate possible with stronger stands, higher yields.

D O W N Y  M ILDEW  OF CABBAG E — Use Spergon (Wettable) as a spray 
or dust. It is widely recommended by leading authorities.

LEAF BLIGHTS A N D  A N T H R A C N O S E  O F T O M A T O E S  —Use Phygon 
(Wettable) as a dust or spray. It gives economical control and 
increased yields.

SEED DECAY A N D  D AM PIN G -O FF O F BEETS, SPIN ACH , T O M A T O E S , 
PEPPERS A N D  SW ISS CH ARD —Use Phygon seed protectant. It is 
outstanding for these crops.

A N TH R A C N O SE O F BEANS C A N  BE CONTRO LLED — Use Phygon as a 
seed protectant, followed by Phygon (Wettable) as a spray ten 
days after emergence. Don’t lose your bean crop this year now 
that an effective control is available.

C O R N  BORER a n d  THRIPS— Use Syndeet-S-30. This is an oil solu- 
tion containing 30% DDT for making emulsion type sprays. It II has given effective economical control in field applications.

APHIDS, EU R O PEAN  RED MITES A N D  C O D LIN G  M O TH  —Use Syndeet- 
30. At economical dosages, it gives commercial control of these 
orchard pests.

APH ID S, C O L O R A D O  P O TA TO  BEETLES, LEAF H O P PER S A N D  FLEA 
BEETLES O N  P O T A T O E S—Use Syndeet-30. It gives control with a 
labor-saving reduction in the number of sprays required. Syn
deet-30 is compatible with Bordeaux mixture.

w e e d  c o n t r o l — Use Tufor-40, Tufor-70 and Tufor-E. These iW 
formulations of 2, 4-D meet selective weed control problems,

EDIBLE V EG ETA B LE  IN S EC T  C O N T R O L  — Use Syntone- 
rotenone emulsion.

These recommenda'ions are made on the basis of authoritative 
field trials by leading plant pathologists and entomologists.

Wj* ftft
-a  fortified

Write for technical data sheets covering your specific problems.

N ew  S c ien tific  D evelopm en ts  o f  A g r ic u ltu ra l C h em ica l D ivision

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
1230 Avenue of the Am ericas • Rockefeller Center • New  York 20, N. Y.



THE PLANT 
SPEAKS

Anew four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

THE PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O T H E R  16NTM. C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R I T O R I E S  IN D IC A T E D

P o ta sh  in  S o u th e rn  A g ri
c u ltu re  (S o u th )

In  th e  C lo v er (N o r th 
e a s t)

B r in g in g  C itru s  Q u a li ty  
to  M a rk e t (W e s t)  

M ach in e  P la c e m e n t of 
F e r t i l i z e r  (W e s t)  

L ad in o  C lo v er P a s tu re s  
( W e s t)

B o rax  F ro m  .

P o ta sh  from  Soil to 
P la n t  (W e s t)  

P o ta sh  D efic iency in 
G rap es and  P ru n e s  
(W e s t)

N ew  S o ils  from  O ld 
(M id w es t)

P o ta sh  P ro d u c tio n  in 
A m erica  (A ll)

S ave  T h a t S oil (A ll)  
to  F a rm  (A ll)

IMPORTANT  
Requests should be made w ell in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

Printed in U. S. A
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T H R E E  E L E P H A N T  B O R A X

W IT H  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

TH R EE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:

American Cya n  amid & Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa., Charlotte, N . C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

Detroit, Mich.
Florida A gricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass.
The O. Hommel Co., Pittsburgh, Pa.
Innis Speiden & Co., New York City and 

Gloversville, N Y.

Kraft Chemical Co., Inc., Chicago, 111.

Marble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., Atlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
C ity, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph Turner & Co., Ridgefield, N. J. and 
Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and W ilmington, N . C.

Sears, Roebuck & Co. Stores 

IN  CANADA:
St. Lawrence Chemical Co., L td., Montreal, Que., Toronto, O nt.

Information and Agricultural Boron References sent free on request. 
W rite Direct to:

A m eric an  P o ta s h  
&  Ch em ic a l  Co r po r a tio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate o f Potash in America



BetterCrops 
rfPLANTFGDD

The Whole Truth—N ot Selected Truth 
R. H . S t i n c h f i e l d ,  Editor

Editorial Office: 115 5 16th Street, N. W., W ashington 6, D . C.

VOLUME XXXI NO. 5

T a b l e  o f  C o n t e n t s , M a y  1947

Teaching
Is A Noble Profession, says Jeff

3

Potato-Growing Developments in New England 
Related by Ford S. Prince

6

Increasing Grain Production in Mississippi 
Is Analyzed by J. M. W eekj

11

Building and Maintaining Good Lawns 
R. J. Bryden Tells Hou>

15

The Potassium Content of Farm Crops 
Needs Careful Study, says H . J. Snider

19

More Palatable Grass Is More Nutritious 
Report M. F. Wichman and R. A. Harling

23

Ten Years of Soil-Building in Vermont
Has Paid Dividends, According to Thomas H. Blow

•

25

T he A m erican Potash Institu te, Inc.
1151 16th Street, N. W ., Washington 6, D. C.

Member Companies: American Potash & Chemical Corporation
United States Potash Company 
Potash Company of America

Washington Staff Branch Managers
J. W . Turrentine, President S. D. Gray, Washington, D. C.
J. D . Romaine, Chief Agronomist H . B. Mann, Atlanta, Ga.
R. H. Stinchfield, Publicity G. N. Hoffer, Lafayette, Ind.
Mrs. C. M. Schmidt, Librarian M. E. McCollam, San Jose, Calif.

E. K. Hampson, Hamilton, O nt.





QFH!

BetterCrops 
RANT FQDD

P u b l i s h e d  b y  t h e  A m e r i c a n  P o t a s h  I n s t i t u t e ,  I n c . ,  1155 S i x t e e n t h  

S t r e e t ,  N . W . ,  W a s h i n g t o n  6 , D. C ., S u b s c r ip t io n ,  $1.00 f o r  12 I s s u e s ;  

10  ̂ p e r  C o p y . C o p y r ig h t ,  1947, b y  t h e  A m e r ic a n  P o t a s h  I n s t i t u t e ,  I n c .

V o l .  XXXI W A SH IN G TO N , D. C. MAY 1947 No. 5

Trends in

Teaching

I K N O W  a farmer who has worked an 80-acre piece fairly well, 
milked a small herd of cows night and morning, and besides has 

done a good job of teaching his own district school for nearly twenty 
years straight. This unusual fellow claims he didn’t want to waste his 
teacher-college training, and he has always felt that rural schools need 
more men teachers. H e specializes in teaching civic affairs, instructing 
his older students about the township government field and clear on 
up to the United Nations set-up. He puts about as much emphasis, 
too, on the personnel of the town board and the county supervisors 
as he puts on Marshall, Molotov, and Lie. In addition, he also has a 
rare way with the beginners’ class.

I’m not giving his example as a plea 
for having more dirt farmers engage 
in teaching, but rather to indicate that 
good teachers have a “call” or an urge 
within themselves which is not easily 
blighted or discouraged by a limited 
wage opportunity or an inferior level 
of classroom equipment. My hunch is 
that you can’t manufacture a la the as- 
embly line a set of real high-class teach
ers, or buy them either. There must 
be a kind of germ inside somewhere

that develops a full-bloom teacher. Nat
urally we must strengthen our training 
places for teachers and see that they get 
fair wages compared with other pro
fessions, but to swing the whole prop
osition on the dollar sign smells a trifle 
like tripe.

My last day spent in a public school 
was in June about forty years ago, 
which might let me of? as a spellbinder 
on schools, but here goes anyhow. The 
objective of teaching is probably the
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same, even if the means and methods 
are vastly improved since then.

While the work at which I have been 
plugging ever since they shooed me out 
of school is generally covered by the 
term “information” and involves news
paper and magazine expression for the 
long suffering public, I have never re
garded myself as a teacher.

The writer should, like the teacher, 
know his stuff and be clear and ex
plicit in what he publishes; but un
like the teacher, he has no hands raised 
in an immediate barrage of anxious in
quiry, when certain information has 
been imparted. The writer can shift 
his ground, back water, and avoid di
rect answers in case the dear public is 
prompted to make further inquiry on 
some point he has raised.

The teacher must be ready and will
ing at once to clear up obscurity and 
misconceptions and satisfy the skeptical 
and imaginative moods of youthful 
minds. The writer as a teacher is like 
the movie actor, who can repeat a 
“take” in case of error. The real class
room teacher is like the stage per
former, who has only one chance to 
make good before a visible audience. 
T hat is why I have never claimed to 
be a teacher, remembering the best 
ones we had in those long-past school 
days, and knowing they surely didn’t 
achieve such standards for the glory or 
the wealth involved. I like to recall 
their reign of authority, which helps 
me more now than it ever did then.

/IS  A N  ASIDE, I might explain that 
l  \  your information man in any gov
ernment job is a trifle nearer to the 
teacher in respect to being ready on 
short notice to review, explain, and 
digest much of the background spring
ing from current official pronounce
ments. If you don’t think so, be on 
the receiving end of a phone after a 
yarn about parity or support prices has 
been released. Ordinarily, though, the 
public writer has more time to make 
adjustments before the public reacts 
than the classroom instructor enjoys.

Hence the good teacher must be soaked 
in his subject. For you and me to 
admit our ignorance to a kid is bad 
enough, but for a schoolma’am it is 
often fatal.

We who were young and ripe for 
tutoring away back in the gas-light era 
had three kinds of teachers—day school, 
Sunday school, and music. Aside from 
the more pungent and impressionable 
sources of facts and warnings derived 
from schoolmates and parents, the 
three sets of teachers aforesaid were 
oyr mainstay for the practical and cul
tural arts.

H E N  YOU LOOK back at the 
time spent with these three kinds 

of teachers, the ratio stood at approxi
mately forty to one in favor of public 
school teachers over the other kinds on 
the hourly basis per week. When you 
reckon in the time actually spent at 
desks and blackboard against the wak
ing hours spent with your parents 
within the home circle during nine 
months of the year, I suppose the ratio 
stood about forty to thirty in favor of 
the school teacher, with Sundays omit
ted and divided with the Sabbath school 
class. And as far as I can recall, the 
deportment of the kids in church school 
usually cut the teaching effectiveness 
to a mockery compared with the rigid 
decorum we had to maintain in day 
school.

W ith so much of our early lives 
spent within the classroom, it is no 
wonder that I can recall the features 
and manners of my public school prin
cipal and his bevy of subordinate “old 
maid” teachers almost as well as the 
ways of my parents.

I am led to believe by a relative who 
attended a good parochial school that 
the Sisters who guided young minds 
in that devout institution were stronger 
and more forehanded in the household 
crafts and domestic skills than the 
supervising boards of our common 
schools permitted to be taught at the 
tim e.' Be that as it may, the two forms 
of public instruction were far ahead
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of the original select or private sub
scription schools which furnished the 
only means of teaching children out
side of the homes less than a century 
ago in newly settled communities.

The free privilege of sending kids 
to a common center in charge of a hired 
preceptor for their basic education was 
indeed one of the hall-marks of quality 
in our newly designed democracy. You

got more for your money that way, 
especially when you were the parents 
of alert and studious juveniles.

However, it does seem strange as we 
review it that not a few of the old 
hardscrabble farmers actually resented 
the laws about school attendance and 
considered themselves regimented by 
compulsory enrollment of their off
spring at the fountain of erudition. I 
have witnessed several scraps and count
less bickerings over the parental right 
to keep his husky youngster in field or 
furrow while other rural juniors toted 
dinner pails to the one-room palladium. 
Maybe we went at it the wrong way— 
possibly a ban against attendance by 
small taxpayers might have aroused 
their zeal for a fair share of the edu
cational dish. But when those grubby 
old-timers snatched too many gangling 
kids out of the district school, it made 
things tougher for the teacher and put 
overhead costs at wasteful levels.

Looking backward to yearning yester
days, I recall certain old teachers with 
as much, or more, reverence as I bear 
toward some relatives with whom I 
have lived. At the time of my tutelage 
under their sovereign sway there were 
brief moments when I hated them, but 
many of those of whom I stood in

dread have long since become my ideal 
as forthright “mental governors.”

W hen I consult the dingy records of 
the school board for those departed 
terms, and note the fact that the best 
of my former teachers received hardly 
more than the janitor and had to pay 
their own expenses to teachers’ insti
tutes or lose their jobs—I then wonder 
if they are getting some bonus or 
permanent halo or a special set of 
marcelled wings up in that corner of 
the Promised Land where now they 
teach the cherubim.

I remember a young teacher who 
came a long way to join our staff and 
whom I found weeping in her study 
nook over some routine failure; another 
one who cared for a bedridden mother 
and spent many donated evenings 
coaching classes in rhetoric or debate; 
and another who was lame and homely, 
but who had such strong personality 
that her desk was always heaped with 
seasonal wild flowers; and of course, 
the principal, who seemed haughty and 
aloof, but who was the first stranger 
to enter my home at the last illness of 
my mother.

Be f o r e  i r e a c h e d  high-schooi
age it was our custom to haunt the 

halls and watch the upper-class teachers 
wend their sedate way to the top altar 
of learning. There was one gaunt and 
firm-lipped spinster who cast her 
shadows before my scholastic path, and 
we all dreaded the fall when it would 
be our turn to master mathematics at 
her beck and call. I was never so de
ceived in my life, and no single teacher 
I ever had remains so firmly and 
warmly sheltered in my memory. She 
was an elder statesman and a philos
opher combined, a grand teacher and a 
believer in outdoor sports and social 
recreation. Sometimes the youthful 
mind sadly misjudges, but lives to 
learn and long remember.

I dare say no Sunday-school class pe* 
riod or any single Sabbath instructor 
of mine has ever left me with a cleaner 
and more wholesome outlook than this 

( Turn to page 50)



Fig. 1. The rig h t sprays app lied  a t the  r ig h t tim e are  very im p o rtan t in  realizing m axim um  profit
in  p o ta to  p roduction .

Potato-Growing Developments 
In New England

rinceBy 3ord S. Pri,
Department o f Agronomy, University of N ew  Hampshire, Durham, New  Hampshire

POTATO growers in 1946 witnessed 
the effect of a combination of favor

able circumstances on potato yields. A 
cooler than average growing season, 
plenty of rain during August when the 
tubers were making their most growth, 
coupled with the wide-spread use of 
D D T  conspired to produce the most 
potatoes the United States has ever 
grown on the smallest acreage planted 
since 1892.

Actually, the acre yield of potatoes in 
the country was 29 bushels higher than 
in 1945, the previous record year. Acre 
yields of individual growers reached 
almost fantastic records. More men 
produced over 500 bushels per acre in

the New Hampshire 300-Bushel Club 
than in the previous 20 years of the 
Club’s history. The State record of 
535 bushels which had stood since 1941 
and was held by John Jackson and Son 
of Colebrook was exceeded by 152 
bushels per acre by John York of King
ston, whose yield was 687 bushels per 
acre on a three-acre tract.

How much of these large yields can 
be credited to D D T  and how much to 
the effect of favorable weather can only 
be conjectured. Nor can we predict 
the weather in 1947 or any future year. 
But we feel fairly certain of a continued 
and adequate supply of D D T  which 
has, proved to be a most satisfactory

6
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control for flea beetles, leaf hoppers, 
and a fair control for aphids. It may 
be that in the very near future, spray 
and dust equipment will be modified 
so that better aphid control with D D T 
will be possible, or it is very likely that 
other new products will be developed 
that will show a better killing power 
for aphids than D D T  now possesses.

Most growers realize this year, for 
the first time, what the control of these 
small insects means in relation to yields. 
Many of them would not have believed, 
probably, that such control would in
crease yields by 50, 75, or even 100 
bushels of potatoes per acre. Yet, it 
is apparently possible. We predicted 
a dozen years ago that no one in New 
Hampshire would produce as many 
as 600 bushels of potatoes per acre until 
he could control these little pests which 
do so much damage in July and August 
when the tubers are forming. In 1946 
for the first time potato leaves were 
not punched full of shot holes by flea 
beetles in August. It was the first 
year, too, in which a lot of hopper 
burn was not noticeable. This allowed 
the big, broad, uninjured leaves to 
do their full work 
in  a s s im ila t in g  
food m a te r ia ls ,  
producing a b u n 
dant tuber growth.

With these facts 
in mind, it may be 
w ell fo r p o ta to  
growers to re-ex
amine their whole 
potato p ro g ra m , 
including their ro
tations, their soil 
fertility schedule, 
t h e  possibility of 
the need for some 
of th e  ra re  o r 
minor elements on 
th e ir  la n d , th e  
question of variety 
and the quality of 
the potatoes they 
produce, with the 
view of adjusting 
acreage and pro

duction to consumer demands and 
supplying a high quality product to 
consumers who are likely to be more 
and more discriminating.

Organic Matter

There has been a tendency for the 
acreage of potatoes to become concen
trated on farms with larger units. 
Oftentimes, these growers produce 
nothing else to sell. The tendency on 
these farms has been to crop the land 
to potatoes more than one year, and 
frequently for 5, 8, or 10 years in suc
cession. We have instances in New 
Hampshire in which potatoes have been 
grown on the same land more than 20 
years in succession. Constant cropping 
like this tends to deplete soil organic 
matter and leads to serious erosion, 
especially on the hill farms.

W orking with the rotation problem 
in New Hampshire,1 we have found 
that even in a three-year rotation of 
potatoes, oats, and clover, there was a 
loss of organic matter due to cultiva
tion. In these rotations, the oats and 
first clover crop were removed, while

Fig. 2 . P o tash  deficiency ( le f t )  is ind icated  by a yellowish to blackish 
brown co lo ra tion  of po ta to  leaf m argins and the tips of leaves are curled  
dow nw ard. In ternodes are shortened  giving the p lan t a com pact or 

crowded appearance. A norm al leaf Is shown at r igh t.
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the second clover crop was plowed 
under. Applications of lime tended to 
decrease the loss in organic matter as 
did fertilizers containing a high phos
phorus content. This fact is doubtless 
due to the stimulating effect of calcium 
and phosphorus on root growth. Ac
cording to the available data, it would 
take a rotation of four or five years 
duration with only one year in potatoes 
to maintain the organic matter of the 
soil at its original level.

Green m anuring is a possibility for 
reducing organic matter losses in potato 
rotations. This is another matter under 
study in our State.2 Beginning with 
1940, potatoes have been grown on a 
Paxton soil, on small plots, to study 
the effects of different cropping systems 
on soil erosion. One series of plots has 
had a rye cover seeded each fall, while 
on the other series, no cover crop has 
been grown. In 1940, yields were the 
same whereas in 1941, a drought year, 
the plots on which rye had been turned 
under suffered from lack of moisture 
and failed to yield quite as many pota
toes as the plots which had no cover. 
Since 1941, the rye plots have out- 
yielded the bare plots from 4 bushels in 
the dry season of 1944 to 30 bushels 
per acre in 1945 and 1946. The average 
increase for the six-year period in favor 
of rye is 14 bushels of potatoes per acre.

Studies3 on early blight last August 
indicated that the potatoes on the bare 
plots had 13.8 lesions per compound 
leaf while those on the rye plots showed 
but 3.7. This condition, of course, re
sulted in the earlier death of the vines 
on the bare plots, which no doubt ac
counts for the lowered yields there. 
Other studies conducted last summer 
tend to substantiate these data, indicat
ing more early blight on potatoes in 
those rotations in which no attempt is 
made to maintain soil organic matte;.

Growers have been puzzled in the 
past as to why potato vines often die 
early. Depredation by small insects 
has undoubtedly been one cause. But 
a second and very potent one probably 
has been lack of soil organic matter.

This, then, is undoubtedly a good time 
for growers to overhaul their rotations 
and cropping practices in order to get 
some fresh organic matter into their 
soils. This may mean reduction in 
acreage or merely placing more em
phasis upon winter cover crops. In 
either case, better crops in the future 
will result on the acreage planted.

Fertilizers

Potato growers can be said to be very 
conscious of plant food and the neces
sity for applying commercial fertilizers 
for the crop. Our 300-Bushel Club . 
records show a constant and steady ad
vance in the amount of plant food ap- j 
plied from about 1,900 pounds per acre 
20 years ago to 3,000 pounds in 1946. ! 
These figures are calculated to a 20-unit 
basis. In other words, the actual 
amount of fertilizer applied per acre | 
by these growers in 1946 was about j 
2,400 pounds of a 5-10-10 grade, which 
is a 25-unit fertilizer. Individual grow
ers in this group applied as much as j 
3,500 to 4,000 pounds of 20-unit ferti- j 
lizer.

These amounts of fertilizer, which 
have likely been duplicated in all the ' 
New England States, are far above the 
recommendations issued by agronomists 
and horticulturists during and since j 
the war for use on the potato crop.

Putting aside the recommendations 
and looking at the experimental data, J 
Brown,4 in Connecticut, states that 100 f 
pounds of nitrogen per acre for pota- I 
toes are sufficient under practically all | 
conditions, 80 pounds are ample in I 
many cases, and 60 pounds or even less 1 
will suffice when potatoes follow a sod 
crop. This worker states that seldom 1 
do potatoes respond to more than 160 j 
pounds of phosphoric acid and that 120 j 
pounds or even less will give optimum 
results under continuous culture or 
short rotations. He also states that in I 
most cases, 120 pounds of potash will I 
be adequate.

Chucka, Hawkins, and Brown* sug- j 
gest that potato fertilizers in Aroostook J 
County should supply, per acre, ap
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Fig. 3 . In fluence o f  m anuring on th e  shape o f  p ota to  tubers. L e f t : R ound tubers resu lted  w hen  
fertilizers h igh  In potash  were u sed . R ight t T ubers lon g  and tapering at the crow n end resulted  

w hen fertilizers h igh  in  n itrogen  and low  in  p otash  were used .

proximately 100 pounds each of nitro
gen and phosphoric acid and about 200 
pounds of potash.

In our work in New Hampshire,6 we 
have not found a need for more than 
100 pounds of nitrogen per acre, al
though our studies indicate that in long 
rotations and particularly at high eleva
tions on soils in the podzol group, we 
do get a response for more than 160 
pounds each of phosphoric acid and 
potash. On soils such as these we 
recommend a fertilizer approximating 
one ton of 4-12-12 per acre which would 
carry 80 pounds of nitrogen and 240 
pounds each of phosphoric acid and 
potash. If potatoes were grown a 
second and third year on this land, the 
formula could be narrowed to a 1-2-2 
ratio, no doubt, because of accumula
tions of phosphoric acid and potash 
not used by the preceding crops.

Several workers have reported results 
of fertilizing potatoes with different 
amounts of fertilizer. Two of these are 
summarized in table 1.

Both these studies show that so far 
as yields are concerned, the upper limit 
of yields was not reached even with one 
and one-half tons of fertilizer, but that 
the rate of return per hundredweight 
of fertilizer declined steadily as larger 
amounts were applied. Obviously, 
when the number of bushels of potatoes

produced with an extra hundred 
pounds of fertilizer fails to pay for the 
fertilizer, the limit of economy has been 
reached and, in fact, passed. Where 
this point is will always be determined 
by fertilizer costs and potato prices. 
Certain it is that the most profitable 
fertilizer use is somewhere in the lower 
rather than in the upper levels. W ith 
guaranteed potato prices and since fer
tilizer costs have not risen in proportion 
to other commodities, there hasn’t been

T a b l e  1— T h e  R e s u l t s  o f  V a r y in g  
R a t e s  o f  F e r t i l i z e r  A p p l i c a t i o n  

o n  P o t a t o e s

Maine Results *

Fertilizer
treatment

Yields 
per A., 
bushels

Gain,
bushels

Gain in 
bushels 

per cwt. of 
fertilizer

None
500 4-8-7

117
251 134 26.8

1,000 4-8-7 326 75 15.0
1,500 4-8-7 374 48 9 .6
2,000 4-8-7 406 32 6 .4
3,000 4-8-7 425 19 1 .9

New Hampshire Results

1,000
2,000

4-8-7
4-8-7

318
386 68 6 .8

3,000 4-8-7 431 45 4 .5
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too much need for worry. But this 
time will soon pass, undoubtedly. For 
this reason, it may be well for potato 
growers to be thinking about the econ
omy of their fertilizer procedure.

T hat there is an accumulation of 
plant food in potato soils, particularly 
of phosphoric acid and potash, has been 
shown by a number of investigators. 
Peech7 and his associates working on 
the potato-growing soils of different 
states have recently emphasized this 
fact. Their studies on accumulations 
of plant food are now being supple
mented by field tests of producing po
tatoes with different levels of phos
phoric acid and potash in the fertilizer 
on soils with known levels of available 
soil phosphoric acid and potash.8 The 
response in yield for added amounts of 
both elements declined as their re
spective levels in the soil increased.

The point is, here is a group of 
growers who have, by excessive fer
tilization, put considerably more plant 
food into their soils than has been re
moved by the crops they grew. That 
this has resulted in high yields there is 
no question. There is no question 
either that by doing this they have built 
up a reserve of plant food in their soils, 
which tends to limit the response they 
secure from further application of huge 
amounts of fertilizer. W ith changing 
economic conditions, here is one factor 
the grower can take into consideration. 
He can retrench somewhat in his fer
tilizer costs, at the same time cropping- 
out his phosphate and potash reserves 
which have been built up during the 
time he could afford to purchase the 
excess fertilizer.

Rare Elements

There is another fact which is begin
ning to dawn upon us and that is the 
need for some of the minor elements 
in the nutrition of the potato plant. 
This need doubtless has been magnified 
by the production of large crops of pota
toes through heavy fertilization, a fact 
which has tended to reduce the supply 
in the soil of some of the so-called

minor elements that are not contained 
in a normal fertilizer.

The evidence for the need to apply 
magnesium in potato fertilizers is prob
ably better established than that of any 
of the other so-called trace elements. 
This element deficiency was first 
worked out in Maine by Chucka and 
Brown,9 who found that the trouble 
could be corrected by applying avail
able magnesium in the fertilizer or 
by using dolomitic limestone directly 
on the land.

Magnesium hunger in potatoes, 
when it occurs, is evidenced by a chlo- 
rotic condition of the lower leaves, 
which causes them to turn rusty brown 
or bronze in color. W hen it occurs, 
unless corrected, magnesium hunger 
may cause a loss in yield of from 25 
to 75 bushels per acre. The trouble may 
have shown up in Aroostook County 
sooner because of intensive cropping, 
under heavy fertilization, in a system 
of farming in which no livestock is 
kept.

In New Hampshire, our growers have 
encountered magnesium hunger chiefly 
on intensive potato land. We have ob
served few cases of the trouble on 
dairy farms where manure is used in 
the rotation. Since there has been a 
tendency for potato growing to be
come concentrated on a few farms with 
large acreages rather than on many 
farms with small acreages, it is doubt
less advisable to take precautions and 
apply magnesium in the fertilizer or 
use a magnesium-bearing limestone 
when liming is practiced. Fear of 
causing potato scab by using lime has 
tended to deplete soil magnesium more 
rapidly than where a sensible liming 
program was followed.

Boron is another nutrient element 
that deserves more study in connection 
with the potato crop. Dunklee and 
Midgley10 in Vermont report that 
potatoes respond to boron by having 
more resistance to early blight and 
better quality in the tubers. Hawkins, 
Chucka, and Brown11 reported in 1941 

{Turn to page 41)
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Fig. 1 . Corn d em onstration  by Jim m ie K irk, Iuka, M iss., produced  a y ie ld  o f  1 1 2  bu. w ith  com plete  
fer tilizer , 8 0  bu . w ith  n itrogen  on ly , and 4 0  bu . w ith  no fertilizer .

Increasing Grain Production 
In Mississippi

f a y  J f . n

Extension Agronomist,

HOW MUCH longer will Missis
sippi and other southeastern states 

continue to be deficit feed-producing 
areas, especially when livestock num
bers are being increased so rapidly ? 
What can be done about it, and how 
soon can we expect improvement in 
production of feed, particularly grain?

For the period 1935-44, an average 
of 2.9 million harvested acres of corn 
yielded an annual average of 44.5 mil
lion bushels. The yield per acre was 
15.3 bushels, about the average during 
the past 15 to 20 years. The trend in 
acreage of corn is steadily downward,
2.4 million in 1945 and 2.2 million in 
1946. Exceptional growing conditions 
in 1945 produced a record yield of 
20 bushels per acre and a total of 48.5 
million bushels. But, the yield dropped 
again in 1946 to 16.5 bushels and a 
crop of only 36.4 million bushels of 
corn.

State College, Mississippi

The picture with respect to oats 
looks 'much better, but not yet good 
enough. The 1934-44 average har
vested acreage was 194,000; yield per 
acre, 30.5 bushels; and a crop of 6.3 
million bushels. The acreage has in
creased rapidly each year since except 
in 1946, which was due to extremely 
adverse weather conditions at planting 
and harvesting periods. The 480,000 
acres in 1945 yielded 31 bushels per 
acre and a total crop of 14.9 million 
bushels. The 1946 crop on 360,000 
acres produced 31 bushels per acre 
and a total of 11.1 million bushels of 
oats. It is estimated that about 500,000 
acres were planted during the fall of 
1946, another record.

These figures all add up to the fact 
that about a half million fewer acres 
of grain were harvested in 1946; and 
about 5.5 million fewer bushels of corn- 
equivalent grain were produced than

11
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10 years ago. This is a net loss of 
feed grain, while livestock numbers in 
the State have increased about 16 per 
cent. Shortage of cottonseed meal and 
other concentrates blackens the picture 
still more.

Ten years ago, an average of about 
one million tons of hay was harvested 
from 892,000 acres, a yield of 1.16 
tons per acre. The yield has increased 
to 1.38 tons per acre in 1946 to pro
duce 1.2 million tons on 854,000 acres. 
This increased hay has not substituted 
for very much grain.

Improved pastures and grazing crops 
have lessened to some extent the need 
for grain feeds. Less than a half
million acres of improved pasture could 
be accounted for 10 years ago, while
1.5 million acres are now reported. 
The increase will be much more rapid 
each year.

After allowing due credit for in
creased production of small grain, hay, 
and grazing, the feed situation in 
Mississippi for present livestock needs 
is just about status quo, compared 
with the relative situation that existed 
10 years ago. The problem in grain

F ig. 2 . D ix ie  11  hybrid  corn y ie ld s 1 5  to  2 0  per  
cen t m ore than b est op en -p o llin ated  varieties*

production is largely a simple one of 
yields per acre, and little has been 
done by most farmers to increase the 
yields of corn and oats.

Corn has been the “stepchild” among 
the crops in its treatment compared 
with the cash crop cotton. Probably 
90 per cent of the cotton acreage re
ceives reasonably high rates of rec
ommended fertilizer, while not more 
than 10 per cent of the corn receives 
any fertilizer at all. This difference 
in treatment cannot be justified on a 
basis of difference in returns from a 
dollar spent for fertilizer for the two 
crops.

Corn experiments in Mississippi for 
more than 20 years have shown that 
nitrogen, in all sections of the State, 
returns $4 to $5 worth of corn for 
each dollar spent for fertilizer used 
on it. This is the same rate of re
turns as received from fertilizer used 
on cotton.

The yield of corn could be increased 
from the 15-bushel average to 25 
bushels if each acre were fertilized 
with 24 to 32 pounds of nitrogen. A 
10-bushel increase in the yield on 
the 2.2 million acres of corn harvested 
in 1946 would have added 22 million 
bushels to the 36.4 million bushels har
vested. This would have given a rec
ord corn crop of 58.4 million bushels. 
Similar practice for oats would have 
increased the 31-bushel average yield 
to at least 45 bushels. This would 
have added about 5 million to the 11.1 
million bushels harvested to make a 
total crop of 16.1 million bushels. 
All of this corn and oats should satisfy 
the grain requirements of the live 
stock in the State.

While 24 to 32 pounds of nitrogen 
per acre are generally recommended, 
very poor hill soils need phosphorus 
and potash also for growing high yields 
of corn. Tests and demonstrations 
are pointing out possibilities of corn 
production through a balanced fertilizer 
program.

Special corn-production demonstra
tions were conducted in Mississippi in
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[945 and 1946 with 4-H club boys 
ind adult farmers. The American 
Potash Institute sponsors the 4-H corn 
>roduction contest in cooperation with 
he Mississippi Extension Agronomy 
[Department and county and assistant 
:ounty agents. A total of 109 4-H 
joys conducted corn demonstrations in 
1945. Complete records were sent in 
jn the 23 demonstrations having the 
highest yields, for the awards offered 
in the contest. Eight widely scattered 
:ounties were represented. In 1946, 
855 demonstrations were conducted by
l-H»boys and adults in 62 of the 82 
:ounties, and complete records were 
sent in on 32 demonstrations for com
petition for awards.

Fertilizer requirements in the dem- 
onstrations follow:

Plots No. 1, which received the same 
amount of nitrogen as plots No. 2, and 
also phosphorus and potash, averaged 
77 bushels. This yield was an increase 
of 16 bushels per acre which can be 
credited to the phosphorus and potash, 
and 43 bushels more than yields on 
the check plots. Only four demon
stration records out of the 32 reports 
showed negative results from use of 
complete fertilizer. Returns from nitro
gen only were generally in line with 
yields obtained by the State Experiment 
Station, approximately one bushel of 
corn for each two pounds of nitrogen 
used.

Research and demonstrations also 
show that maximum yields from 
fertilizer are obtained by growing 
many more stalks of corn on an acre

Plot Treatment
ft

Rate per acre

1 6-8—8 fertilizer or 6 -8-4  fertilizer 

Additional nitrogen

500 lbs. (applied in water furrow before 
bedding rows for planting)

32 lbs. nitrogen side-dressed when corn is 
about knee-high

2 Nitrogen only 
Additional nitrogen

32 lbs. nitrogen in water furrow 
32 lbs. side-dressed

3 Check—no fertilizer used

Fertilizer in plots 1 and 2 was ap
plied in the water furrow before the 
land was bedded for planting. These 
plots also received a side-dressing of 
32 pounds of additional nitrogen when 
the corn was about knee-high.

Corn yields were estimated in the 
field according to a standard method. 
The location, general fertilizer treat
ment, and yields per acre reported in 
1946 with average figures compared 
with demonstrations in 1945 are shown 
in table 1.

The average yield of the check plots, 
without fertilizer, was 34 bushels per 
acre. Average yield on No. 2 plots, 
receiving 64 pounds of nitrogen per 
acre, was 61 bushels, or 27 bushels 
more than the corn which was not 
fertilized.

than farmers commonly grow. Farm
ers in the hill areas of the State leave 
about 4,000 stalks per acre or an aver
age of one stalk per hill about 3 feet 
apart. Possibly the fertility of the 
soil will usually be no more than the 
equivalent of 30 pounds of nitrogen 
or enough to grow the average of 4,000 
stalks and 15 bushels of corn per 
acre. Where more plant food is ap
plied, more stalks of corn can be sup
ported, up to 8,000, 12,000, and 15,000 
per acre with applications of 60, 90, or 
120 pounds of nitrogen.

The 1947 standard corn demonstra
tion requires the use of 90 pounds 
of nitrogen per acre on the fertilized 
plots. The complete fertilizer applica
tion on No. 1 plots for hill areas will 
be continued with no change from
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T a b l e  1.— 1946 S t a n d a r d  4-H  C o r n - F e r t i l i z e b

C rops W ith  P lant  F ood 

D e m o n  s t r a t i o n  s

Fertilizer used and yield per acre

Plot 1
•
Plot 2 Plot 3

County, name, and address 500 lbs. 6-8—8 or 
6—8—4 before 
planting plus 

side-dressing of

100 lbs. ammonium 
nitrate or 

200 lbs. nitrate 
of soda before Check

100 lbs. ammonium 
nitrate or 200 lbs. 

nitrate of soda 
per acre

planting plus 
same kind and 

amount 
side-dressed

no
fertilizer!

Lauderdale: Bushi7 yield per acre
•

Donald Jolly, R 4, Meridian................. 45 38 10
Billy McElroy, R 4, M eridian............. 50 40 10

Leake:
Benton Atkison, Carthage..................... 58 53 24
Eugene Dabbs, Center............................ 81 76 40

Lowndes:
Jimmy Simpson, Caledonia................... 63 36 26

Madison:
Joe Hayes, Farmhaven........................... 69 47 20
Lewis Henderson, Madison Station. . . 47 32 12 l
Hugh W. Purvis, Flora.......................... 76 52 34
Jack Kirk, Flora....................................... 70 58 28
John Endris, Jr., Madison Station .. . . 62 49 14
Eldridge Hoy, Madison Station........... 95 74 42

Neshoba:
Devon Dearing, R 3, Union.................. 62 24 15

Rankin:
Audie Mitchell, Star................................ 56 62 25
Arthur Harold Nash, Brandon............. 76 46 21
Edgar Prestage, Brandon...................... 30 20 5
George Harris, Johns..............................

Simpson:
97 58 43

Joe B. Boggan, Mendenhall..................
Scott:

104 46 36

Marvin E. Goss, Forest.......................... 65 44 30
Tishomingo:

32J. T. Skinner, Iuka.................................. 92 68
Junior Merle Hester, Iuka.................... 100 84 40
Donald Craff, Paden............................... 94 84 24
Frank Walker, Iuka................................ 76 92 60
Junior Merle Hester, Iuka.................... 108 102 80
Clovis Vandifer, Burnsville................... 104 90 76
James Lee Coker, Iuka.......................... 80 68 56
Harold Davis, Burnsville....................... 80 69 41
Jimmie Kirk, Iuka................................... 112 80 40
William Howard Osborn, Tishomingo. 112 125 48

Walthall:
40Charles Henry Howell, Jayess.............. 116 60

Webster:
76 54Glen Earnest, Eupora............................. 64

Robert L. Crowell, Eupora................... 64 48 44
George Lewis, Lodi.................................. 46 43 8

---------- -
Average all reports, 1946............................ 77 61 34

47

------------
Average all reports, 1945............................ 78 61

{Turn to page 49)
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Fig. 1 . Part o f  the cam pus in  front o f  A dm inistration  B uild ing, O ntario A gricultural C ollege, G uelph, 
Ontario. T his tu r f is k ep t in  good  con d ition  by fer t ilis in g  to m aintain  fer tility  and spraying to  

con tro l w eed grow th. It is not artific ia lly  w atered.

Building and Maintaining 
Gnnd Lawns
By /?. J/. BryJen

Soils Analyst, Ontario Agricultural College, Guelph, Ontario

71 WELL-CARED-FOR lawn adds 
I l \  a great deal to the beauty of a 
|  home, either in the city or on the 

farm. Every year thousands of dollars 
are spent in building new lawns 
or renovating long-established stands. 
Whether one is starting from scratch 
to build a new lawn or is attempting 
to renovate an old one, there are cer
tain fundamental principles that can
not be overlooked if success is to be 
achieved.

During the past 15 years, it has 
been the writer’s privilege to have ana
lysed all types of soils found in the 
Province of Ontario on which someone

was anxious to establish a lawn. These 
soils varied from very light sands, 
sandy loams, and silty loams to clay 
loams, heavy clays, and highly organic 
soils. From the standpoint of fertility 
levels, the variation was just as ex
treme. Some soils were very high in 
what we consider essential nutrients, 
others moderately high, while still 
others were very low or practically 
void.

It is safe to assume that grass or 
clover of some kind can be grown in 
nearly any location. In other words, 
a lawn of some type can be established 
if the proper species are selected and

15
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proper adjustments made as to fertility, 
drainage, shade, and soil reaction. It 
is necessary to make a complete study 
of all the factors involved, and then 
make the necessary adjustments.

It is well to bear in mind at the 
outset that a lawn is put down to last 
a great many years, and that it must 
hold up under all types of weather and 
wear. To do this, it must have ade
quate drainage and sufficient plant 
nutrients in the proper balance. The 
soil at all times must be sufficiently 
aerated to supply the necessary oxygen 
to the countless bacteria that inhabit 
it and help to carry on the processes of 
breaking down organic matter, build
ing up the nitrogen supply, and making 
available other essential nutrients.

Sandy soils tend to be too open and 
porous. They do not hold sufficient 
moisture to give a sustained growth 
and are apt to become dried out and 
burnt in hot weather. W hen one has 
a light soil to deal with it is necessary 
to incorporate what might be termed 
a good top-dressing soil, high in or
ganic matter and well decomposed. 
This should be mixed with the sand 
as much as possible and not put on 
as a layer over the sand.

Heavy clay soils tend to bake and 
become hard and dry during the heat 
of the summer, or very wet and puddly 
in the spring and fall. They often 
lack sufficient aeration to supply the 
needs of the bacterial life present. This 
retards the development of nitrate 
nitrogen and causes the grasses to turn 
yellow. To overcome this condition it 
is necessary to add enough sandy ma
terial to the clay to give it greater 
porosity. This should be done when 
the clay is dry, and the sand should 
be thoroughly incorporated with the 
clay so as to avoid layering of sand 
and clay. Material high in organic 
matter will also tend to make the clay 
more porous.

On a good loamy soil it is much 
easier to establish a lawn, as loams 
tend to be open and therefore well- 
aerated. As a rule, they carry suffi

cient organic matter to hold an ad?-< 
quate moisture supply, are less leachyj 
and hold a greater supply of plant! 
nutrients.

A fact that must not be overlooked! 
when considering nutrient require
ments of grasses and clovers is than 
approximately 95 per cent of the dry! 
matter of nearly any plant is made upt 
of carbon, hydrogen, and oxygen, which* 
are obtained from air and water. 10 
the soils are sufficiently aerated andt 
contain enough carbon dioxide, as well! 
as moisture, under favourable weatheit 
conditions, the plants will be supplied; 
with these necessary elements ofl 
growth.

Soil Reaction

A factor of prime importance is 
the reaction of the soil; whether it is 
alkaline, neutral, or acid. Soil reaction) 
is expressed in terms of pH: a neutral! 
soil has a pH  value of 7.0; an alkaline) 
soil has a pH  of over 7.0. Grasses! 
vary as to their optimum pH needs* 
Some are able to withstand extremal 
acid conditions while others prefer lessH 
acid soils. Clovers, as a rule, tend to| 
grow best under slightly alkaline con-1 
ditions. The soil reaction has an in-i 
fluence on the growth and develop-* 
ment of bacteria in the soil. It alsoH 
affects the availability of phosphorus! 
nitrogen, and potash to the plants. A) 
highly acid condition has a tendency* 
to tie up both phosphorus and potash! 
and decreases the supply of availably 
nitrates. A highly alkaline soil de| 
presses the availability of phosphorus* 
Taking everything into consideration;)] 
a soil having a reaction between pH 6.0) 
and 6.5 seems to be ideal for a clover* 
grass lawn. A slightly lower pH  wouldl 
be satisfactory for an all grass lawn| 
provided there is a sufficient supplyj 
of calcium present.

Too much acid can generally b® 
overcome by the use of agricultural 
limestone or hydrated lime applied tq 
the seedbed or to the lawn itself. Tha 
amount to use depends on the acidity! 
of • the soil and the type of soil witH 
which one has to deal. This informal

B e t t e r  C r o p s  W i t h  P l a n t  F ood :
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Fig. 2 . Foreground is untreated  fo r  w eed con 
trol. One hundred per cen t k ill in  background. 

One w eek a fter  2 -4-D  was ap p lied .

tion will be given when a soil analysis 
is made by the person in charge of the 
Soil Advisory Service. In the Prov
ince of Ontario this work is .handled 
by the Soil Department’s Advisory 
Service at the Ontario Agricultural 
College located at Guelph.

When considering the building of 
a new lawn or the renovating of an 
old one, it is advisable to have a soil 
test made in order to get a clearer 
picture of the fertility levels, the soil 
reaction, and the organic matter con
tent of the soil in question. From this 
analysis, recommendations as to liming 
and fertilizer requirements can more 
satisfactorily be made.

For analysis, care should be given to 
securing a uniform sample of the soil. 
On an established lawn, samples of 
the sod itself should be taken in several 
places. These can be cut with a butcher 
knife in triangular cuttings, with
2-inch sides and to a depth of 3 inches. 
Subsoil samples should also be taken 
from a depth of 3 to 7 or 8 inches. 
In this way underlying fertility levels 
and physical conditions can be studied.

Nutrient Requirements

The levels of fertility should be such 
as to give an adequate supply of nitro
gen, phosphorus, potash, calcium, mag
nesium, carbon, iron, sulphur, zinc, 
copper, manganese, and boron. When 
any of these elements are lacking they 
can be supplied by the proper use of 
commercial fertilizers, along with well- 
rotted manure or other organic mate

rials, as well as soil amendments such 
as limestone. Care should be taken 
not to overfertilize, which is often the 
cause of unsatisfactory results. A soil 
that has a good physical condition with 
a reaction of pH  6.0-6.5 and carrying 
in the top 6 inches of each acre about 
200 lbs. available nitrogen, 120 lbs. 
available phosphorus, 500 lbs. available 
potash, 1,000 lbs. water-soluble calcium, 
and about 60 lbs. magnesium oxide, 
plus sufficient organic matter, should 
be capable of growing a satisfactory 
lawn.

These levels of fertility should be 
maintained. By checking them from 
time to time, one can determine the 
fertilizers to use to maintain a good 
growth of grass. In short, there must 
be available at all times a well-balanced 
supply of the three essential elements— 
nitrogen, phosphorus, and potash. In 
too many cases nitrogen alone is used 
as a fertilizer, which tends to give too 
succulent a growth resulting in a prev
alence of mildews, moulds, and various 
fungus diseases. Winter-killing, also, 
is often caused by an excess of nitro
gen. Therefore, it is important to 
know existing fertility levels early in 
the fall, in order that sufficient phos
phorus and potash may be added. This 
will insure a well-balanced mineral 
supply and minimize losses from 
winter-killing.

Lawn Grasses

From some of the more important 
species of grasses commonly used in 
lawns, a suitable mixture or species 
can be selected for any given condition.
K entucky B lue Grass (Poa prat cri
sis) is perhaps the most widely used 
and most valuable of all lawn grasses. 
It is hardy and spreads by means of 
underground rhizomes, producing un
der proper conditions a dense turf 
that wears well. It is particularly 
adapted to loamy, well-drained soils, 
and will do well on moderately acid 
to neutral soils.
Canada B lue Grass (Poa com - 
pressa L .)  forms a rather open sod,
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is fairly coarse, and has a light bluish- 
green color. It is quite drought- 
resistant, will grow on poor, dry, 
sandy soils of low fertility, and has 
a place in a mixture for playgrounds 
and similarly roughly treated areas 
where moisture is relatively low.
R ough-Stalked B lue Grass (Poa 
trivialis S .)  does well in shady, moist 
conditions. This species spreads by 
means of stolons and produces a fine, 
dense turf. It is suited to the same 
conditions as Kentucky Blue Grass.
R ed  Top (A grostis vulgaris) is a 
rapid-growing grass. When sown 
alone, it forms a coarse, open sod. It 
thrives in moist conditions, does well 
under moderately acid conditions, and 
is also resistant to drought. It should 
be sown by itself.
Colonial B en t (A grostis tenuis), also 
known as Brown Top, Rhode Island 
Bent, and New Zealand Bent, is an 
excellent lawn grass, producing the 
very finest quality lawn. It can be 
sown alone or in a mixture with Ken
tucky Blue Grass. It spreads by means 
of short rhizomes, producing a dense, 
very fine, uniform turf. This grass 
does well on mildly acid soils but not 
on very dry or very wet locations, or

under dense shade. It is very sus
ceptible to a disease known as “Large ' 
Brown Patch.”
Creeping B ent Grass (Agrostis pal- 
ustris) is particularly adapted to bowl
ing and putting greens. It spreads 
rapidly by means of long stolons and 
produces a dense, very fine-leafed turf. 
It is very susceptible to disease and must i 
receive disease control measures.
V elvet B en t (Agrostis canina) is the 
most beautiful of all turf grasses under 
proper conditions. It is tolerant to 
shade, spreads by means of rhizomes 
and stolons, and is particularly adapted ■ 
to bowling and putting greens.
Chewings Fescue (Festuca rubra ' 
var. commutata Gaud.) is adapted to ' 
poor, dry soils and will also grow in 
rhady locations. It produces a dense, i 
fine turf, very resistant to wear, and 
tends to become bunchy or tufted. I t ! 
does not spread.
Creeping R ed  Fescue (Festuca \ 
rubra) is adapted to the same condi
tions as Chewings Fescue, but has the 
advantage of being able to .spread by j 
means of underground rhizomes and j 
does not bunch. It should be included ! 
in mixtures for dry, sandy locatioris | 
and for shady areas.

C r e s te d  W h ea t 
G r a s s  (AgroPy-\ 
ron cristatum L, 
Beauv.) is very] 
drought - resistent 
and winter-hardy. 
It may be used j 
w hen  a r t i f ic ia l!  
w a te r in g  is not 
available.
P e r e n n ia l  R y e  j 
G r a ss  (Lolium \ 
p e r e n n e  L .)  is 
used where quick i 
g ro w th  is desir-J 
able. It is not very | 
winter-hardy so is J 
used mostly for 1 
temporary swards, j 
( Turn to page 46) jFig. 3. Typical farm home In Eastern Canada. Spacious lawn with spread

ing oak and maples adorn the landscape.



Soils deficient in available potassium produce crops low in yield and deficient in potassium and 
other important elements. When potash is applied to these soils, the yields are greatly increased

as is also the quality of the crops.

The Potassium Content 
of Farm Crops

By J4. J/. SniJcr
Department of Agronomy, University of Illinois, Urbana, Illinois

THE POTASSIUM content of crops 
is by no means a constant value. It 

varies with the variety and stage of 
growth of the crop and also with soil 
and seasonal conditions. W ithin cer
tain limits, crops take up potassium in 
direct proportion to the amount avail
able in soils. It is not apparent that 
crops take up too much potassium, 
although it is sometimes claimed that 
they do. This apparent excess of po
tassium taken up by farm crops has 
been frequently referred to as luxury 
consumption, and this reference at 
times has taken the form of a slogan.

A late president of the University of 
Illinois once said that he disliked the 
use of slogans because they tended to 
keep people from thinking. The 
luxury consumption idea may be 
placed in this same category when ap
plied to plant nutrition.

The potassium content of most farm 
crops should be somewhere around
1.5 to 2.0% in order to have high 
yields and desirable quality in the 
crops. This range in percentages 
would apply more especially to the 
leaf and stem portions of crops. It 
is not likely that most grain and seeds
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will come within these limits. Corn 
grain is usually considerably below, 
while the stalks at maturity may be 
within these values. Oat grain is 
usually slightly below, while oat straw 
may be within the limit or often above 
2%. W heat grain is, as a rule, below 
this and under most conditions wheat 
straw may be slightly below 1.5% 
potassium. Soybeans at maturity are 
usually within this limit, but the straw 
is usually below.

This range, as a desirable percentage 
of potassium, has considerable support 
from various sources. The potassium 
content of various crops in the tables 
offers strong support of this range in 
percentages as an optimum. Another 
bit of interesting data in support of 
this was sometime ago presented by 
D r. H . P. Cooper. Along this line, 
Dr. Cooper quoted some results on 
the composition of pasture plants in 
Great Britain. The plants which were 
readily eaten had a potassium content 
of approximately 2% with other qual
ity elements proportionately high. 
Those plants not eaten by livestock 
had a potassium content of approxi
mately 1.25% and other desirable ele
ments were proportionately low.

Potassium is not generally credited 
directly with adding much to the feed
ing quality of crops. It is, however,

T a b l e  1 .— P o t a s s i u m  C o n t e n t  o f  C o r n  
f r o m  S o i l s  w i t h  a n d  w i t h o u t  
P o t a s h  T r e a t m e n t .

Pounds in stalks— grain and cobs 
per 100 bu. of grain

Year No Potash
potash applied

Ewing Lbs. Lbs.
1942............................ 85 159
1944............................ 155 218
1945............................ 91 141

Joliet
1944............................ 94 129
1945............................ 129 138

Ewing 90 lbs., Joliet 200 lbs. available potas
sium in the untreated soil.

T a b l e  2 .— P o t a s s i u m  C o n t e n t  of 
G r a i n  a n d  S t r a w  o f  W h e a t  a n d  
O a t s  f r o m  S o i l s  w i t h  a n d  w i t h o u t  
P o t a s h  T r e a t m e n t .

,----- f—

Field No
potash

Potash
applied

Wheat Grain Per cent Per cent
Sparta (80)............... .75 .81
Ewing (90)................ .88 .72
Joliet (200)............... .68 .68

Wheat Straw
Toledo (80)............... .55 1.08
Newton (70)............. .41 1.02 'i

Oat Grain
Sparta (80)............... 1.14 .72
Toledo (80)............... .98 1.14
Minonk (280)........... .72 1.20

Oat Straw
Sparta (80)............... .85 1.56
Toledo (90)............... 1.08 2.48
Minonk (280)........... 2 .28 2.44

Sparta oats a winter variety. Figures in | 
parentheses represent pounds an acre avail-j 
able potassium in untreated stil?.

generally found associated with certain U 
elements which in turn possess high* 
nutritional value. This characteristic! 
of potassium has been presented many )| 
times during the past 20 years by Dr.!
H . P. Cooper. On this particular! 
point, Dr. Cooper says of Kentucky! 
bluegrass, “It is soft and palatable and! 
grows best on soils which are well JJ 
supplied with relatively soft elements U 
such as potassium, calcium, phosphorus,! 
and other elements with relatively highi 
oxidation-reduction potentials.” He ex-j 
plains further that the harder and lessll 
palatable plants, which include poverty! 
grass and sedges, are likely to domi-| i 
nate on acid soils and these harder! 
plants probably utilize some of thej 
harder elements. These elements in-jj 
elude magnesium, aluminum, manga4li 
nese, iron, silicon, and others which! 
have relatively low oxidation-reductionj; 
potentials. Redtop is rather a promi-jji 
nent grass in Illinois and may also bej 
placed in this latter group. This grass- 
flourishes on the light-colored, acid soilsf
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of southern Illinois and here serves a 
worthy purpose. Redtop hay is un
palatable, and composition results show 
that it contains relatively large per
centages of some of these hard elements.

Few folks realize fully how quickly 
and to what extent new and improved 
chemical methods change the course 
of fundamental research. In Dr. 
C. G. Hopkins’ textbook, published in 
1910, the potassium content of stalks, 
grain, and cobs of 100 bushels of corn 
was placed at 73 pounds. This value 
was given with a note of finality and 
since Dr. Hopkins was a very force
ful teacher, this figure came to be ac
cepted and widely quoted. Previous 
to 1910, and for a time after this date, 
potassium in crops and soils was de
termined largely by the platinic chlo
ride method. This method is compli
cated, slow of operation, and unless 
in the hands of a highly specialized 
chemist, is likely to give erroneous re
sults. In 1928 Professor Truog began 
work on the cobaltinitrite method for 
the determination of potassium in soils 
and crops, and from that time on, 
potassium determinations have been 
speeded up and have reached a high 
degree of accuracy. Along this line 
another method which has added speed 
and accuracy to potassium determina
tions in crops was the nitric-perchloric 
acid method of destroying organic mat
ter in plant material. At present the 
accumulated data on potassium in its 
relation to the production of crops are

T a b l e  3 .— P o t a s s i u m  C o n t e n t  o f  A l 
f a l f a  H a y  f r o m  S o i l s  w i t h  a n d  
w i t h o u t  P o t a s h  T r e a t m e n t .

Field No
potash

Potash
applied

Per cent Per cent
Raleigh.......................... .62 .88
Ewing................ .88 1.80
Oquawka...................... .75 1.04
Joliet................... 1.80 2.28

All low-potash soils except Joliet. (200 lbs.)

T a b l e  4 .— P o t a s s i u m  C o n t e n t  o f  
S w e e t  C l o v e r  f r o m  S o i l s  w i t h  a n d  
w i t h o u t  P o t a s h  T r e a t m e n t .

Part of 
plant No potash Potash

added

Per cent Per cent

Tops...............
R o o ts .. . . . . .

Ewing— May 15 
.95 
.51

2 .13
2 .1 2

Tops...............
Roots.............

Raleigh— May 16 
1.04  

.75
1.32

.75

T ops...............
Roots.............

Kewanee—April 19 
2.18  
1.14

2 .95
.83

Ewing 90 lbs., Raleigh 90 lbs., Kewanee 220 
lbs., available potassium an acre in untreated 
soils.

of enormous value. They are quite 
reliable and frequently differ radically 
from those of former years. This is 
only one of the many lines of work 
which have contributed substantially 
to our knowledge of the production 
of crops.

The amounts of potassium which go 
into the production of 100 bushels 
of corn (stalks-grain-cobs) vary ap
parently with the season and with soil 
conditions. Some of the lower amounts 
in table 1 are considerably above the 
73 pounds given in the Hopkins’ text 
of other years, and the higher amounts 
are nearly three times this value. Where 
potash was applied, the corn crop con
tained amounts of potassium ranging 
from 129 to 218 pounds per 100 bushels 
of corn. The increases were largest 
on the potassium-deficient soils of the 
Ewing field. These larger amounts 
of potassium were accompanied by a 
greatly increased yield of corn. Potash 
treatment on these deficient soils has 
averaged about a 50% increase in corn 
yield. The very wet season of 1944 
caused a relatively large uptake of po
tassium on soils both with and with
out potash treatment on the Ewing 
field. The 1944 crop on the Joliet
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T a b l e  5 .— P o t a s s i u m  C o n t e n t  o F  S o y 
b e a n s  f r o m  S o i l s  w i t h  a n d  w i t h o u t  
P o t a s h  T r e a t m e n t .

Part of 
plant No potash * Potash

applied

Beans.................
Oblong (90 lbs.) 

1.61 1.90
Straw................. .37 .51

Beans.................
Joliet (200 lbs.) 

1.81 1.87
Straw................. .55 .87

field showed no unusual effect of this 
season on the potassium content. This 
field is located some 250 miles north 
of Ewing and represents a rather high 
level of soil fertility along with a prob
able difference in weather conditions.

The effect of potash treatment was 
not so marked on the composition of 
grain as on straw. W heat and oat 
grain did not, in all comparisons, show 
an increase in potassium content where 
potash was added to the soil. Both 
wheat and oat straw had relatively 
large increases in potassium content 
where potash treatment was used, es
pecially on deficient soils.

Alfalfa hay had considerable increase 
in potassium content where potash was 
added to the soil. There were very 
low percentages in the hay on the low- 
potash soils (60 to 100 lbs.) and a

T a b l e  6 .— P o t a s s i u m  C o n t e n t  o f  R e d  
a n d  A l s i k e  C l o v e r s  f r o m  S o i l s  w i t h  
A n d  w i t h o u t  P o t a s h  T r e a t m e n t .

Analysis made at usual haymaking time 1944.

Field No
potash

Potash
applied

Per cent Per cent
Red Clover

Easton (80 lb s.)........... 1.47 1.92
Dixon (170 lbs.)........... 1.30 1.70

Alsike Clover
Toledo (90 lb s.)........... 1.01 2.61
Brownstown (100 lbs.) 2 .00 3 .39

relatively high percentage in the hay 
from high-potash soils (200 lbs.) with
out potash treatment. The hay from 
the four fields in table 3 represents 
the first cutting of 'the season.

Sweet clover tops and roots at plow- 
under time had considerable increase 
in potassium content due to potash 
treatment. The Kewanee field, which 
is located in northern Illinois, had an 
earlier plow-under date (April 19) 
than did the Ewing and Raleigh fields 
(May 15-16), which are located in 
southern Illinois. This difference in

T a b l e  7 .— P o t a s s i u m  C o n t e n t  o f  Hay 
C r o p s  a n d  C o r n  S t o v e r  w i t h  a n d  
w i t h o u t  P o t a s h  T r e a t m e n t .

Analyses were made at the customary hay 
stage for each crop.

Com stover represents the full dent stage. 
Sparta Experiment Field.

Crop and year No
Potash

Potash
applied

Per cent Per cent
Red Clover. . . . . .1945.. 1.04 2.18
Lespedeza.. . . . . .1 9 4 3 .. .81 1.01 ,
Lespedeza.. . . . . .1 9 4 5 . . .88 1.34
Vetch (winter) . . 1944. . 1.66 3.10
Vetch (winter) . .1 9 4 5 .. 1.70 1.90 •
Cowpeas......... . . .1 9 4 3 .. .98 1.66 ‘
Cowpeas......... . . .1 9 4 4 .. 1.37 1.47
Tim othy......... . . .1 9 4 5 . . 1.33 1.82
Com stover ... 1942 .. 1.01 2.00

Available potassium 80 lbs. an acre in un
treated soil. ,

stage o f ’ growth accounts partly for 
the high percentages in the tops, 2.18 
and 2.95% on the former field.

Soybeans are relatively high in po- I 
tassium and on deficient soils the i 
amount in the beans was increased by 
potash treatment from 1.61% to 
1.90%, an average of five years. The 
straw was relatively low in potassium, 
apparently because of the large concen
tration of this element in the beans 
at maturity of the crop (table 5).

Red and alsike clovers had an in
creased potassium content where the 

{Turn to page 46)



Fig. 1 . H ere is a pasture show ing sm all hum ps o f  dark, v igorously  grow ing p lan ts. T he hum ps  
are spots w here the grass is grow ing w ell because o f  droppings or excretion s from  livestock*

More Palatable Grass 
Is More Nutritious

By W- 5. Wicliman and &.-A. Marling
Soil Conservation Service, Fort W orth, Texas

THERE have been a lot of tests run 
to show that forage varies in its 

palatability and food value. The cow, 
in her position as one of the prime con
sumers of forage, indicates without 
resort to chemical analysis the quality 
of plant foods at any given time by 
her willingness to graze where the grass 
is most nutritious. As a result, she 
yields more pounds of beef and milk 
than she would if she nipped on the 
poorer spots all the time.

Here’s an example of her selectivity 
in daily diet. You have probably 
noticed small humps of dark, vigorously 
growing plants in pastures and Helds,

particularly in small grains. The humps 
actually are spots where the grass is 
growing well because of droppings or 
excretions from livestock. If you’ve 
paid attention to the spots, you’ve 
noted that she either grazed the spots 
as close as possible or left them alone 
almost entirely. The latter instance is 
usually a sign that the livestock drop
pings are a little too concentrated. They 
need spreading by a section harrow 
with a heavy piece of chain attached 
to scatter the manure piles uniformly. 
If the droppings are spread after one or 
two good rains, you can usually find 
her grazing small spots formerly oc

23
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cupied by droppings. Those spots will 
be supporting tall dark-green vegeta
tion.

The tall growth of plants around 
these spots where manure was dropped 
does not tell the whole story of the 
feeding value present. Some seasons 
of the year the droppings and excretions 
may cause the soil solution to become 
more concentrated than the plant solu
tion. If that happens the plants die. 
Cattle don’t graze there. In areas of 
high rainfall or in areas of low avail
able nitrogen this doesn’t happen often.

The question of just what are the 
food values of plants growing where 
manure had lain arose recently in the 
course of pasture development work in 
the G. R. Canada ranch near Anahuac 
on the Gulf Coast of Texas. Mr. 
Canada is a supervisor of the Trinity 
Bay Soil Conservation District.

H e asked why the areas right out in 
the middle of his native unimproved 
pasture were so closely grazed. He 
understood that the grass from those 
darker spots was generally better than

other grass away from the manure area 
but he didn’t know that there was a 
great difference in the chemical content 
of the plants benefiting from the ex
cretions and droppings.

Last summer we took two samples of 
grass which cattle were eating in an 
area less than six feet square. One 
sample was from a dark green spot 
where the Bermuda grass was less than 
an inch and a half tall. The other 
sample was taken from normal Ber
muda grass three to four inches tall. 
We found that the dark green prob
ably was caused by urine, which of 
course is a source of nitrogen and 
potash.

Back in our Soil Conservation Serv
ice operations laboratory, we tested and 
found the Bermuda grass from the 
dark green area contained 2.74 per cent 
nitrogen and 17.1 per cent protein. 
The normal Bermuda grass contained
1.66 per cent nitrogen and 10.3 per 
cent protein.

That information, naturally, told us 
why the cattle were grazing the green 

( Turn to page 44)

f i g ,  2 . Pasture im provem ent w ork on  th e  Canada ranch. A fer tiliser  d istributor is at work in 
th e  background. At le f t  is native pasture w hich carries on e head o f  livestock  on lO  to  1 5  acres. 
T h e  Im proved pasture w ill carry a cow  to tw o acres w hen estab lish ed . T he dark spots show ing up 
tin the native pasture are w ax m yrtle, an invad ing  p lant w hich has forced  Mr. Canada to  fertilise  

h is pasture in  se lf-d efen se . He uses lim estone, superphosphate, and potash .



Ten Years of Soil-Building 
In Vermont

(J3u T h o m a s  J3[ow

County Agent, Caledonia County, St. Johnsbury, Vermont

TEN years of Agricultural Conserva
tion program practices in Vermont 

have done much to raise the standards 
of fertilization, the use of lime, and 
the production of more and better 
crops, hay, and pasture. On the State 
level in 1935 before the program started, 
Vermont farmers were using 3,500 tons 
of lime per year. In 1944, the tonnage 
used under the program reached a high 
of 118,035 tons and a total of 668,309 
tons for the period 1936 through 1946. 
The story was similar for superphos
phate, as the figures showed 3,366 tons 
used in 1935; in 1944, which was also 
a high year for superphosphate, 41,118 
tons used; and for the period 1936- 
1946 inclusive, a total of 327,610 tons. 
In 1943, the only year in which a mixed 
grade of fertilizer was offered under 
the program, 13,489 tons of 0-14-14 
were used.

Handicapped through the shortage 
of potash, the dairymen of the State 
have had to curtail the use of high- 
potash fertilizers, and it has cost them 
money and production to do so.

Starting out in 1936 the program set 
five objectives as goals of accomplish
ment for rebuilding Vermont soils. 
These were as follows:

1. To increase soil fertility by increas
ing the mineral content of the soils which 
are known to be deficient in calcium, 
phosphorus, and potash.

2. To prevent soil erosion and to con
serve water resources by permitting a 
thick grass sod cover.

3. To protect maple sugar orchards 
from grazing, thus promoting growth of 
young maples.

4. To protect and improve forest cover 
by reforestation, selective cutting, and 
other forestry improvement practices.

5. In cooperation with the Extension 
Service, to assist in developing farm 
leaders.

In some counties of the State, soil 
tests have been used as guides in 
making recommendations. Typical of 
these were the tests made in 1937 in 
Caledonia County on more than 900 
samples taken in every town in the 
County. In this particular County, 
the need for potash was even greater 
than that of phosphorus, as shown by 
the soils in the low and very low group
ings. A comparison of these two in
gredients 10 years ago showed up as 
follows: For phosphorus, 377 tests were 
in the low group while 492 were in 
the low group for potash; in the very 
low group, phosphorus showed 137 
tests as compared to 161 for potash. 
This was taken as an indication that 
in this particular County the need for 
potash was even greater than for phos
phorus. On many dairy farms where 
extra potash was used, the results in 
its favor have been very clear cut.

In reporting to the Agricultural 
Conservation committees in Caledonia 
County on 10 years of the program, 
the county agent and writer brought 
out the following details and made 
specific recommendations for the 
future.

Past Results
Farmers from a low of 660 to a 

high of 1,297 in the County, have 
participated since 1936. In dollars and 
cents return, this period of years has 
actually put into their pockets a total 
of $813,155.61. But it has done some

25
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thing more than just that. It has 
replaced some of the much needed 
minerals which have been both crop- 
used and leached through the more 
than 150 years of farming and cover 
removal. Acres and acres of much 
better hay land have been grown, and 
field after field of legumes has replaced 
the less valuable grasses. Seedings 
which previously had been made with 
no complete fertilizer and only manure 
as plant food have been receiving par
tially adequate applications of minerals.

In support of this, the 1945 census 
figures in the County show 37,055 head 
of livestock as compared to 31,949 in 
1940. In milking cows, 22,049 were 
kept in 1945 as compared to 19,766 in 
1940; and in milk production 14,635,- 
378 gallons were produced in 1945 as 
compared to 11,527,842 gallons in 1940. 
Not all of the credit for these increases 
should go to the Conservation program 
or to the use of fertilizer, but without 
a doubt these played their part in 
bolstering soils for greater production 
and allowed dairy farmers to follow a 
very intensive soil-mining program dur
ing the war emergency period.

The Years Ahead

In Caledonia County, the 1945 census 
shows 2,185 farms with an average 
size of 152.8 acres. The total cropland 
involved is 95,421 acres, of which 6,249 
acres are pastured. The total land and 
building valuation is nearly nine mil
lion dollars, and it takes approximately 
two million dollars worth of machinery 
to operate the investment. In all, some 
7,455 persons are living on the farms 
of the County and of this number 2,188 
are under 14 years of age. These are 
the folks that are definitely concerned 
with the farm and soil heritage that 
will be passed down to them by the 
present operators. There is a real chal
lenge to the farmer in providing a good 
living for those on the farms and leav
ing the soil in a better condition than 
it was when he took it over. If these 
things are done, the livestock and crop

production end of the business will 
take care of itself.

What Can Be Done
• - I

As pointed out, considerable progress 
has been made with growing more and 
better hay, but with pasture manage
ment the surface has not been scratched.
In Caledonia County alone, some 205,- J 
000 acres of land are pastured by the 
cattle of approximately 1,861 farmers, 
yet of this number only 196 farmers 
used 6,000 acres of cropland in a pasture 
rotation system. This is where manage- • 
ment of pastures must play a large part : 
in the economic success or failure of 
dairying in the years ahead.

In June 1946, the Caledonia County j 
Agricultural Conservation committee- { 
men visited several practical dairy farms j 
in central Maine, and it was interesting j 
to see how these dairymen carried on. 
The committeemen saw Fred Nutter 
at Corrina, Maine, carrying some 80 
Holstein milkers and not using one 
acre of old, rough pasture land in his 
set-up. He top-dressed his crop and 
pasture land with 8-16-16 at about 
500 lbs. per acre once a year, turned 
in his dairy animals when the grass ] 
was five to eight inches high, kept them 
there for four to five days, and then J 
moved them to a new field. The waste j 
grass on the former area was then 
clipped and the sod given a rest until 
it was again ready to be fed off.

Don Corbett at Winslow, Maine, I 
another Holstein breeder, was handling 
his herd of 35 to 40 milkers in much 
the same way and had five small fields I 
of approximately five acres each de
voted to his rotational pasture system. ] 
The same story was true at the Harold 
Shaw farm at Sanford, Maine, and in 
not one instance did old, rough, worn- 1 
out pasture sods enter the picture. Good 
ladino and white clover sods along with 
brome and bluegrass, were providing 
the feed that made economical milk 
production for these Maine farmers, j 
Back of these productive sods was a 
strong, sound fertilization program 

( Turn to page 40)



A b o ve :  A V erm ont heritage— the dairy farm  snuggled  in the Green M ountain H ills. Farm s such as 
these m ust b e passed a lon g  in  at least as productive a capacity as w hen they were taken over.

B elow : T he Jersey herd on  the farm  o f  John L enton, P assum psic, Vt. T his farm  has m aintained  
good Jerseys, good  pastures, and had good  farm  m anagem ent by th e  L entons for  over h a lf  a century.



A b o v e :  T he com p letion  o f  a 1 ,0 0 0 -ft . d itch  on the Guy Labay farm  at W est Burke, Vt. This large 
m eadow  had been wet and the grass was running ou t. It w ill be top-dressed w ith com p lete fertiliser.

B elo w :  T he fou n d ation  o f  a good  seedbed  on a R yegate farm . Lim e was applied  under the Agricul
tura l C onservation Program .



A b o ve:  P aul M orrison, B arnet, V t., hau ls in an excellen t crop o f  com p letely  fertilised  hay with his
“ bu ck  rake."

Below : T he Caled onia County A.C.P. com m itteem en v is it the D on Corbett dairy farm  at W inslow , 
Maine. H ere th e  herd is on one o f  the rotated  cropland fields w hich had been  top-dressed w ith

8-16*16  fertilizer.



A b o v e :  Forty  acres o f  form er perm anent pastureland were pu t back in to  shape w ith a bulldozer on 
the S im pson  farm  at W aterford , Vt. A 4 -16*20  fertilizer  and a seed ing o f  lad ino  and brom e grass 

now provide exce llen t pasture fo r  fifty  or m ore m ilkers.

B elo w :  E ighty H olsteins on 8 -1 6 -1 6  top-dressed  crop land  at the Fred N utter farm , Corrina, Maine. 
C aledonia com m itteem en  were very m uch im pressed w ith th e  ex ce llen t production  being secured

b oth  in  grass and m ilk  p a il at the N utter Farm.



and Bugs

We have heard much about the preference of cattle for well- 
Fertilizers fertilized pastures over grass that had not been fertilized.

Now comes the disclosure that insects too may show a similar 
discrimination.

In work conducted at the Florida Citrus Station at Lake 
Alfred, Entomologist W . L. Thompson has found that when the numerous major 
and minor nutrients were applied to citrus in the combinations to give the best 
growth and yield the infestations of certain insect pests were also increased. The 
trees lacking the proper fertilization did not present much of a spray control 
problem, but neither did they present much of a harvest problem due to poor 
yields. By working out a spray program adapted to the properly fertilized trees 
the insects were brought under control and at the same time the trees made re
markable improvement in vigor and yield.

Other cases where the properly nourished plant will be much less susceptible 
to insect attack and injury have been reported and in all probability this is likely 
to be more common. The work at Lake Alfred, however, shows that such will 
not always be the case and only by a well-rounded program of proper nutrition and 
insect pest and disease control can the maximum results be produced.

The entire citrus research program at Lake Afred under the direction of Direc
tor A. F. Camp is an extraordinary integration from the viewpoint of overcoming 
soil deficiencies, disease, pest infestations, weather hazards, and other problems 
incidental to the growing of the crop in Florida. A highly practical and effective 
program has been worked out based on research and observations over a period of 
years. Dr. Camp says, “The philosophy upon which the programs were based is a 
reversal from the older idea of waiting until trouble showed up and then correcting 
it, which might reasonably be called a philosophy of correction. Following this 
philospohy a grower did not spray for rust mites until they became numerous, 
or for scales until they started to do serious damage, or apply copper until dieback 
became serious. In contrast to the philosophy of correction, we have consistently 
followed a philosophy of prevention in which the program is designed to prevent 
the occurrence of those things which we have found reasonably certain to become 
problems in the average grove. While it might be true that in occasional groves 
unnecessary things will be done under such a general program; nevertheless, if this 
group of unusual groves constitutes less than 5 per cent of the acreage, then we 
have considered that it would be better to outline the program on what 95 per cent 
of the growers might expect. Some growers will undoubtedly rise up in indig
nation at the idea that any general program practice has indicated that such a 
program can fit their particular grove, but actually it is workable when based on 
sound soils information. Obviously we cannot see every grove owner and recom
mend corrective measures, but we can recommend a program which should avoid 
the necessity of corrective measures. Moreover we have found that by the time 
corrective measures are obviously needed production has fallen off. . . . Finally 
our program is based not on one year’s performance but on the production of

31
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consistently large crops of good quality fruit, and at the same time it maintains the 
tree in excellent condition, able to resist drought and cold to the maximum.”

In contrast to the fertilizer recommendations in most states where nitrogen 
phosphoric acid, and potash are the only plant foods recommended, often in 
Florida the fertilizer analysis regularly contains six figures in the order of nitrogen, 
phosphate, potash, magnesium, manganese, and copper since it has been found 
that the latter three secondary or minor nutrients are needed for practically all 
conditions. Zinc is usually recommended, but applications are frequently more 
effective when applied in the spray.

The all-over fertilizer analysis recommended for citrus is 3-4%  N , 6% P20 5, 
8% K zO, 2-3%  MgO, 1% MnO, and V i°/0 CuO. In some cases this same analysis 
might be used in all three applications during the year while in other cases analyses 
may be varied seasonally but the total at the end of the season should approach the 
ratio mentioned above. Dr. Camp says, “It should be kept in mind at all times 
that the attainment of high efficiency in the utilization of nitrogen or any other 
element is dependent upon high production. The presence of any deficiency 
in any appreciable degree results in reduced yield and makes the attainment of 
high efficiency impossible.”

In looking over the large experimental groves, one cannot help but be impressed 
with the contrasts between the blocks of trees receiving the treatments which 
have been found to be most effective and the trees not receiving the well-rounded 
program advised by Dr. Camp and his associates. The amount of damage due 
to cold injury this last season was very great on the blocks not properly fertilized 
whereas the effects on the trees receiving the recommended fertilizers and spray 
program now are scarcely noticeable.

This work has been of untold value to the citrus growers not only in Florida but 
in nearly all other sections of the world where the crop is grown. Dr. Camp’s 
advice and personal consultation are in constant demand from foreign as well as 
domestic growers because of the proven results of the well-balanced program 
for citrus production which he has developed.

DISCUSSING the rapid rise in the use of fertilizers during the war, and the 
need for further increases in the future, W. A. Minor, assistant to the Secretary 

of Agriculture, has stated:
“W e know that even though we are using far more lime and fertilizer than 

ever before, we are not using nearly enough to maintain, restore, and improve 
the soil. We have never developed farming systems for the Nation as a whole 
that would replace soil fertility as fast as we used it. That situation should and 
must be corrected.

“We have much to learn about the relation between the use of plant-food 
materials on the soil and the nutritional value of the products grown on the 
land. But we do know that there is a definite connection, and as we increase 
our knowledge of nutrition and gradually develop our food-buying habits on 
the basis of that knowledge—which we are doing more and more—greater 
emphasis undoubtedly will be placed on the use of plant-food materials.”

Mr. Minor said that Department of Agriculture records show that, compared 
with the prewar averages, the 1945 use of fertilizer nitrogen was up by nearly 
75 per cent, the use of phosphorus up 90 per cent, and the use of potash nearly 
doubled.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

C o tto n  
C ents 
per lb.

Tobacco 
C ents 
per lb.

P o tatoes 
C ents 

per bu.

P o tatoes 
C ents 

per bu.

Corn 
C ents 

per bu.

W heat 
C ents 

per bu.

H ay 
Dollars 
per ton

Cottonseed 
Dollars 
per ton

T rucl
Crop

A ug.-July Ju ly -June Ju ly -June O ct.-Sept. Ju ly -Ju n e  Ju ly -Ju n e  Ju ly -June • see
At . Aug. 1909- 

July 1914___  12.4 10 .0 69 .7 8 7 .8 6 4 .2 8 8 .4 11.87 22 .55
1920................. . .  15 .9 17 .3 125.3 141.7 6 1 .8 182.6 16.46 25 .65
1921................. . .  17 .0 19 .5 113.3 113.1 52 .3 103.0 11.63 29 .14
1922.................. . .  2 2 .9 2 2 .8 65 .9 100.4 7 4 .5 9 6 .6 11.64 30 .42
1923................. . .  28 .7 19.0 9 2 .5 120.6 8 2 .5 9 2 .6 13.08 4 1 .2 3
1924................. . .  22 .9 19.0 6 8 .6 149.6 106.3 124.7 12.66 33 .25
1925................. . 19 .6 16 .8 170.5 165.1 69 .9 143.7 12.77 31.59
1926................. . 12 .5 17.9 131.4 117.4 7 4 .5 121.7 13.24 22.04
1927................. . 20 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34 .83
1928................. . 18 .0 2 0 .0 5 3 .2 118.0 8 4 .0 9 9 .8 11 .22 34.17
1929................. . .  16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30 .92
1930................. 9 .5 12 .8 91 .2 108.1 59 .8 67 .1 11 .06 22.04
1931................. . .  5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8.97
1932................. . .  6 .5 10 .5 3 8 .0 5 4 .2 3 1 .9 38 .2 6 .2 0 10.33
1933................. . .  10 .2 13.0 82 .4 69 .4 52 .2 7 4 .4 8 .09 12.88
1934................. . .  12.4 21 .3 44 .6 7 9 .8 8 1 .5 8 4 .8 13.20 33.00
1935................. . .  11.1 18.4 59 .3 70 .3 6 5 .5 8 3 .2 7 .5 2 30.54
1936................. . .  12 .4 23 .6 114.2 92 .9 104.4 102.5 11.20 33.36
1937................. 8 .4 20 .4 52 .9 82 .0 5 1 .8 9 6 .2 8 .74 19.51
1938................. 8 .6 19.6 55 .7 7 3 .0 4 8 .6 56 .2 6 .7 8 21 .79
1939................. 9 .1 15.4 69 .7 74 .9 5 6 .8 69.1 7 .94 21.17
1940................. 9 .9 16.0 54 .1 85 .5 6 1 .8 68 .2 7 .5 8 21.73
1941................. . .  17 .0 26 .4 80 .7 9 4 .0 75 .1 94 .5 9 .67 47 .65
1942................. . .  19.0 36 .9 117.0 119.0 9 1 .7 109.8 10.80 45.61
1943................. . .  19.9 4 0 .5 131.0 204.0 112.0 136.0 14.80 52.10
1944................. . .  20 .7 4 2 .0 149.0 192.0 109.0 141.0 16.40 52 .70
1945................. . .  22 .4 4 2 .6 139.0 200 .0 114.0 149.0 15.10 51.80
1946 

A pril............ . .  23 .59 4 2 .9 162.0 245.0 116.0 158.0 15.00 48.00
M ay ............. . .  24.09 4 3 .0 157.0 251.0 135.0 170.0 14.80 49.60
June ............. . .  25 .98 59 .0 147.0 251 .0 142.0 174.0 14.70 51 .50
Ju ly ............. . .  30 .83 56 .7 148.0 275.0 196.0 187.0 15.00 60.00
A ugust. . . . . .  33.55 4 8 .6 143.0 280 .0 180.0 178.0 15.10 59 .10
S eptem ber. . .  35 .30 4 8 .8 128.0 224.0 173.0 179.0 15.40 57.80
O ctober.. . . . .  37 .69 53 .0 122.0 209 .0 171.0 188.0 16.10 6 6 .00
N ovem ber.. . .  29.23 43 .8 123.0 200.0 127.0 189.0 17.20 89 .90
D ecem ber.. . .  29 .98 4 3 .5 126.0 210 .0 122.0 192.0 17.70 91 .50

1947 
J a n u a ry . . . . .  29.74 3 9 .0 129.0 220.0 121.0 191.0 17.50 90 .40
F e b ru a ry .. . .  30 .56 3 1 .9 131.0 228 .0 123.0 199.0 17.50 88 .20
M arch......... . .  31 .89 33 .6 139.0 235.0 150.0 244 .0 17.40 88 .00

1920................. 128
Index Num bers (Aug. 1909 

173 180 161
- J u ly  1914 =  100)

96 207 139 114
1921................. 137 195 163 129 81 117 98 129 . . . .
1922................. 185 228 95 114 116 109 98 135
1923................. 231 190 133 137 129 105 110 183
1924................. 185 190 98 170 166 141 107 147 143
1925................. 158 168 245 188 109 163 108 140 143
1926................. 101 179 189 134 116 138 112 98 139
1927................. 163 207 146 124 132 135 87 154 127
1928................. 145 200 76 134 131 113 95 152 154
1929................. 135 183 189 133 124 117 92 137 137
1930................. 77 128 131 123 93 76 93 98 129
1931................. 82 66 83 50 44 73 40 115
1932................. 52 105 55 62 50 43 52 46 102
1933................. 82 130 118 79 81 84 68 57 91
1934................. 100 213 64 91 127 96 111 146 95
1935................. 90 184 85 80 102 94 63 135 119
1936................. 100 236 164 106 163 116 94 148 104
1937................. 204 76 93 81 109 74 87 n o
1938................. 196 80 83 76 64 57 97 88
1939................. 73 154 100 85 88 78 67 94 91
1940.................. 80 ICO 78 97 96 77 64 96 111
1941................. 264 116 107 117 107 81 211 129
1942................. 153 369 168 136 143 124 91 202 163
1943................. 405 188 232 174 154 125 231 245
1944................. 167 420 214 219 170 160 138 234 212
1945................. 435 199 228 178 169 127 230 224
1946 

A pril............ 190 429 232 279 181 179 126 213 282
M a y ............ 194 430 225 286 210 192 125 220 177
Ju n e ............ 590 211 286 221 197 124 228 185
Ju ly ............. 567 212 313 305 212 126 266 163
A ugust. . . . 287 486 205 319 280 201 127 262 162
Septem ber. 285 488 184 255 269 202 130 256 154
O ctober.. . . 304 530 175 238 266 213 136 293 151
November. 236 438 176 228 198 214 145 399 207
D ecem ber.. 

1947 
Ja n u a ry .. . .

242 435 181 239 190 217 149 406 166

390 185 351 188 216 147 401 238
F e b ru a ry .. 246 319 188 260 192 225 147 391 275
M arch......... 330 199 268 235 276 147 390 299



34 B e t t e r  C r o p s  W i t h  P l a n t  F ood

Wholesale Prices of Ammoniates

N itra te Sulphate C ottonseed

Fish scrap, 
dried 

11-12%  
am m onia, 
15% bone

T ankage 
11% . 

am m onia, 
15%  bone 

‘phosphate,
of soda of am m onia meal phosphate. f.o.b. Chi

per u n it N b u lk  per S. E . M ills f.o.b. factory. cago, bulk,
bulk u n it N per u n it N  bulk  per u n it N per u n it N

1910-14.................. $2 .68 $2 .85 $3.50 $3.53 $3.37
1922........................ 3 .04 2 .5 8 6 .07 4 .6 6 4 .7 5
1923........................ 3 .0 2 2 .9 0 6 .1 9 4 .8 3 4 .59
1924........................ 2 .99 2 .4 4 5 .87 5 .0 2 3 .6 0
1925........................ 3 .11 2 .47 5.41 5 .34 3 .97
1926........................ 3 .0 6 2 .41 4 .4 0 4 .9 5 4 .3 6
1927........................ 3 .01 2 .2 6 5 .07 5 .87 4 .3 2
1928........................ 2 .67 2 .3 0 7 .0 6 6 .6 3 4 .9 2
1929........................ 2 .67 2 .04 5 .64 5 .0 0 4.61
1930........................ 2 .47 1.81 4 .7 8 4 .9 6 3 .7 9
1931......................... 2 .3 4 1 .46 3 .1 0 3 .9 5 2 .11
1932........................ 1.87 1 .04 2 .1 8 2 .1 8 1.21
1933........................ 1 .52 1.12 2 .9 5 2 .8 6 2 .0 6
1934........................ 1 .52 1 .20 4 .4 6 3 .1 5 2 .67
1935........................ 1.47 1.15 4 .59 3 .1 0 3 .0 6
1936........................ 1 .53 1.23 4 .17 3 .42 3 .5 8
1937........................ 1 .63 1.32 4 .91 4 .6 6 4 .04
1938........................ 1.69 1.38 3 .69 3 .7 6 3 .1 5
1939........................ 1.69 1 .35 4 .0 2 4 .41 3 .87
1940........................ 1.69 1.36 4 .6 4 4 .3 6 3 .3 3
1941........................ 1.69 1.41 5 .5 0 5 .32 3 .7 6
1942......................... 1 .74 1.41 6.11 5 .77 5 .04
1943........................ 1 .75 1.42 6 .3 0 5 .77 4 .8 6
1944........................ 1 .75 1.42 7 .6 8 5 .77 4 .86
1945........................ 1 .75 1 .42 7.81 5 .77 4 .8 6
1946 

A p ril.................. 1 .75 1 .42 7 .81 5 .77 4 .86
M a y .................... 1 .75 1.42 9 .0 8 6 .1 0 4 .8 6
Ju n e .................... 1 .88 1.42 10.34 6 .4 2 4 .8 6
J u ly .................... 1 .88 1 .42 11.62 8 .15 5 .34
A u g u st.............. 2 .2 2 1.46 16.88 8 .14 6 .07
S ep tem b er. . . . 2 .2 2 1.46 10.32 6 .9 5 6 .0 7
O ctober............. 2 .2 2 1.46 13.20 7 .1 2 8 .3 0
N ovem ber........ 2 .2 2 1.46 15.19 11.26 12.14
D ecem ber......... 2 .2 2 1 .46 14.63 11.37 12.14

1947 
J a n u a ry ............ 2 .3 6 1 .46 12 .98 11.06 12.14
F e b ru a ry .......... 2.41 1.46 10.01 11.06 12.14
M arch ................ 2 .41 1.46 11.98 11.06 12.50

1922........................ 113
Index Num bers (1910-14 

90 173
=  100) 

132 140
1923........................ 112 102 177 137 136
1924........................ 111 86 168 142 107
1925........................ 115 87 155 151 117
1926........................ 113 84 126 140 129
1927........................ 112 79 145 166 128
1928........................ 100 81 202 188 146
1929........................ 96 72 161 142 137
1930........................ 92 64 137 141 12
1931........................ 88 51 89 112 63
1932........................ 71 36 62 62 36
1933........................ 59 39 84 81 97
1934........................ 59 42 127 89 79
1935........................ 57 40 131 88 91
1936........................ 59 43 119 97 106
1937........................ 61 46 140 132 120
1938........................ 63 48 105 106 93
1939........................ 63 47 115 125 115
1940........................ 63 48 133 124 99
1941........................ 63 49 157 151 112
1942........................ 65 49 175 163 150
1943........................ 65 50 180 163 144
1944........................ 65 50 219 163 144
1945........................ 65 50 223 163 144
1946 

A p ril.................. 65 50 223 163 144
M a y .................... 65 50 259 173 144
Ju n e .................... 70 50 295 182 144
J u ly .................... 70 50 332 231 158
A u g u st.............. 83 51 482 231 180
Septem ber 83 51 295 197 180
O ctober............. 83 51 377 202 246
Novem ber 83 51 434 319 360
D ecem ber......... 83 51 418 322 360

1947 
Ja n u a ry ............. 88 51 371 313 360
F eb ru a ry .......... 90 51 286 313 360
M a rc h ................ 90 51 342, 313 370

High grade 
ground 
blood, 

16-17% 
ammonia, 
Chicago, 

bulk, 
per unit N 

$3.52 
4 .99 
5.16
4.25
4.75
4.90
5.70 
6.00 
5.72 
4 .58
2.46 
1.36
2.46 
3.27 
3.65
4.25 
4 .80 
3.53
3.90 
3.39 
4 .43
6.76 
6.62
6.71
6.71

6.71 
7 .30
7 .90  
9 .60

12.14
12.14
12.14 
12.75
11.17

10.32
10.17 
10.50

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191

191
207
224
273
345
345
345
362
317

293
289
298
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Wholesale Prices of Phosphates and Potash * *

Super Florida

Tennessee
phosphate

rook,

Muriate 
of potash 

bulk,

Sulphate 
of potash 
in bags,

Sulphate 
of potash 
magnesia,

Manure
salts
bulk,

phosphate land pebble 75%  f.o.b. per unit. per unit, per ton, per unit,
Balti 68%  f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1
1910-14............. . .  10 .536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.657
1922................... .566 3 .1 2 6 .9 0 .632 .904 23.87
1923.................... .550 3 .0 8 7 .5 0 .588 .836 23 .32
1924.................... .502 2.31 6 .6 0 .582 .860 23.72
1925................... .600 2 .44 6 .1 6 .584 .860 23.72
1926................... .598 3 .2 0 5 .57 .596 .854 23 .58 .537
1927................... .525 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928................... .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607
1929................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .610
1930................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1931................... .485 3 .1 8 5 .50 .681 .973 26 .92 .618
1932................... .458 3 .1 8 5 .5 0 .681 .963 26 .90 .618
1933................... .434 3.11 5 .5 0 .662 .864 25.10 .601
1934................... .487 3 .14 5.67 .486 .751 22.49 .483
1935................... .492 3 .3 0 5.69 .415 .684 21 .44 .444
1936................... .476 1.85 5 .5 0 .464 .708 22 .94 .505
1937................... .510 1 .85 5 .50 .508 .757 24.70 .556
1938................... .492 1.85 5 .50 .523 .774 15.17 .572
1939................... .478 1.90 5 .5 0 .521 .751 24.52 .570
1940................... .516 1.90 5 .50 .517 .730 24.75 .573
1941................... . .»  .547 1.94 5 .64 .522 .780 25 .55 .570
1942................. .600 2 .1 3 6 .2 9 .522 .810 25.74 .205
1943................... .631 2 .0 0 5 .93 .522 .786 25.35 .195
1944................... .645 2 .1 0 6 .1 0 .522 .777 25.35 .195
1945................. .650 2 .2 0 6 .2 3 .522 .777 25.35 .195
1946 

April........... .650 2 .2 0 6 .4 0 .535 .797 26.00 .200
May............. .650 2 .2 0 6 .4 0 .535 .797 26.00 .200
June........... . .650 2 .3 0 6 .4 5 .471 .729 22.88 .176
July.............. .650 2 .60 6 .6 0 .471 .729 22.88 .176
August .700 2 .6 0 6 .6 0 .471 .729 22.88 .176
September.. .700 2 .60 6 .6 0 .471 .729 22 .88 .176
October.. . . .700 2 .6 0 6 .6 0 .471 .729 22 .88 .176
November.. .700 2 .6 0 6 .6 0 .535 .797 26 .00 .200
December.. .700 2 .60 6 .6 0 .535 .797 26 .00 .200

1947
January .700 2 .6 0 6 .6 0 .535 .797 26 .00 .200
February. . . .720 2 .6 0 6 .6 0 .535 .799 26 .00 .200
March........ .740 2 .77 6 .6 0 .535 .797 26 .00 .200

1922................. 106
Index

87
Num bers (1910-14 =  

141 89
100)

95 99
1923................. 103 85 154 82 88 96
1924................. 94 64 135 82 90 98
1925................. 110 68 126 82 90 98
1926................. 112 88 114 83 90 98 82
1927................. 100 86 113 90 97 106 89
1928................. 108 86 113 94 100 109 92
1929................. 114 88 113 94 101 110 93
1930................. 101 88 113 95 102 111 94
1931................. 90 88 113 95 102 111 94
1932................. 85 88 113 95 101 111 94
1933................. 81 86 113 93 91 104 91
1934................. 91 87 n o 68 79 93 74
1935................. 92 91 117 58 72 89 681936................. 89 51 113 65 74 95 77
1937................. 95 51 113 71 79 102 85
1938................. 92 51 113 73 81 104 871939................. 89 53 113 73 79 101 871940................. 96 53 113 72 77 102 871941................. 102 54 110 73 82 106 871942................. 112 59 129 73 85 106 841943................. 117 55 121 73 82 105 831944................. 120 58 125 73 82 105 83194 5 ...............
1946

121 61 128 73 82 105 83
April........... 121 61 131 75 84 108 83May............ 121 61 131 75 84 108 83June............ 121 64 132 66 76 95 80July............ 121 72 135 66 76 95 80August. . . . 131 72 135 66 76 95 80September. 131 72 135 66 76 95 80October.. . . 131 72 135 66 76 95 80November. 131 72 135 75 84 108 83December

1947
131 72 135 75 84 108 83

January.. . 72 135 75 84 108 83February. . 134 72 135 75 84 108 83March........ 77 135 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities

Prices paid
by farmers Wholesale 
for com* prices 

Farm modifies of all com- 
prices* bought* moditiest

192 2 ..............  132 149 141
192 3 ..............  143 152 147
192 4 ..............  143 152 143
192 5 ..............  156 156 151
192 6 ..............  146 155 146
192 7 ..............  142 153 139
192 8   151 155 141
192 9 ..............  149 154 139
193 0 ..............  128 146 126
193 1 ..............  90 126 107
193 2 ..............  68 108 95
193 3 ..............  72 108 96
1934 ..............  90 122 109
193 5 ..............  109 125 117
193 6 ..............  114 124 118
193 7 ..............  122 131 126
193 8 ..............  97 123 115
193 9 ..............  95 121 112
194 0 ..............  100 122 115
194 1 ..............  124 131 127
194 2 ..............  159 152 144
194 3 ..............  192 167 151
194 4 ..............  195 176 152
1945   202 180 154

Fertilizer
material!

116
Chemical 

ammonia tea
101

Orgabic 
ammonia tea

145
Superphos

phate
106

Potash**
85

114 107 144' 103 79
103 97 125 94 79
112 100 131 109 80
119 94 135 112 86
116 89 150 100 94
121 87 177 108 97
114 79 146 114 97
105 72 131 101 99
83 62 83 90 99
71 46 48 85 99
70 45 71 81 95
72 47 90 91 72
70 45 97 # 92 63
73 47 107 89 69
81 50 129 95 75
78 52 101 92 77
79 51 119 89 77
80 52 114 96 77
86 56 130 102 77
93 57 161 112 77
94 57 160 117 77
96 57 174 120 76
97 57 175 121 76

1946
April  212 188 160 97 57 175 121 78
May  211 192 162 99 57 189 121 76
June  218 196 163 100 60 203 121 70
July  244 209 181 103 60 230 121 70
August  249 214 187 116 67 293 131 70
September. 243 210 181 108 67 223 131 70
October... 273 218 197 115 67 286 131 70
November. 263 224 198 127 67 382 131 78
December.. 264 225 204 127 67 376 131 78

1947
January... 260 227 206 126 69 359 131 78
February.. 262 234 209 124 70 329 134 78
March  280 243 216 128 70 354 138 78
* U. S. D. A. f igures. B e g in n in g  J a n u a r y  1946 f a rm  p r ices  an d  index  nu m b ers  of 

specific  f a r m  p ro d u c ts  rev ise d  f rom  a  c a le n d a r  y e a r  to a  c ro p -y e a r  basis . TrucK 
c ro p s  in d ex  a d ju s te d  to  th e  1924 level  of th e  a l l - c o m m o d i ty  index, 

t  D e p a r tm e n t  o f  L a b o r  index  c o n v e r ted  to  1910-14 base.
t  T h e  In d ex  n u m b e r s  of p r ice s  o f  f e r t i l iz e r  m a te r i a ls  a r e  based  on o r ig in a l  stuay 

m ade  by  th e  D e p a r tm e n t  of A g r ic u l tu ra l  E conom ics  a n d  F a r m  M anagem ent 
C orne ll  U n iv e rs i ty ,  I th a c a ,  N ew  Y ork . T hese  indexes  a r e  com p le te  s ince 1897. 
T he  s e r ie s  w a s  rev ised  a n d  re w e ig h te d  a s  of M arch  1940 an d  N ovem ber  1942. 

i Since June 1941, mannre salts are  quoted F.O.B. mines exclusively.
** The w eighted average  o f prices actually paid fo r potash are  low er than the 

annual average  because since 192« over 90% o f the potash used in agriculture has 
been contracted fo r during the discount period. Since 1937, the maximum discount 
has been 12%. Applied to m uriate o f potash, a  price sligh tly  above $.471 per 
unit K 2O thus more nearly approxim ates the annual average than do prices baseo 
on arithm etical averages o f monthly quotations. •



This section  con ta ins a short review  o f  som e o f  th e  m ost p ractica l and im portant b u lle tin s, and lists  
all recent p u b lica tion s o f  th e  U nited  States D epartm ent o f  A gricu lture, the State E xperim ent S ta tion s, 
and Canada, re la tin g  to  F ertilisers, S o ils , C rops, and E conom ics. A file  o f  th is  departm ent o f  BETTER  
CROPS WITH PLANT FOOD w ould  p rovide a com plete in d ex  covering  a ll p u b lica tion s from  these  
sources on  the particu lar su bjects nam ed.

Fertilizers
"Agricultural Mineral Sales as Reported to 

Date for Quarter Ended December 31, 1946,” 
Bu. of Chem., Dept, of Agr., Sacramento 14, 
Calif., EM-140, March 26, 1947.

"Commercial Fertilizer Sales as Reported 
to Date for Quarter Ended December 31,
1946,” Bu. of Chem., Dept, of Agr., Sacra
mento 14, Calif., FM-141, March 26, 1947.

"Topdressing Small Grains,” Ga. Exp. Sta., 
Experiment, Ga., P. Bui. 581, fan. 27, 1947, 
J. G. Futral.

"A Study of the Effect of Fertilizers on 
Various Characters of the Cotton Plant," Agr. 
Exp. Sta., La. State Univ., Baton Rouge 3, La., 
Bui. 406, Aug. 1946, H. B. Brown.

"Maryland Fertilizer Facts for 1946,” State 
of Md. lnsp. and Reg. Serv., College Park, 
Md., March 14, 1947.

"Fertilizer Grades and Ratios for Minne
sota,” Agr. Ext. Serv., Univ. of Minn., St. 
Paul 8, Minn., Ext. Folder 143, Feb. 1947,
C. 0 . Rost, Paul M. Burson, and E. R. Duncan. 

"The Dairy Cow as a Conserver of Soil
Fertility,” Agr. Exp. Sta., Rutgers Univ., New  
Brunswick., N. J., Bui. 730, Sept. 1946, Firman 
E. Bear, Willis A. King, and Carl B. Bender.

"Fertilizer Sales in Ohio in 1946," Dept, of 
Agron., Ohio State Univ., Columbus 10, Ohio, 
March 10, 1947.

"Recommended Fertilizer Practices for
1947," Agr. Ext. Serv., Utah State Agr. Col
lege, Logan, Utah, M. S. 689, March 1, 1947,
D. W. Thorne and H. B. Peterson.

"Fertilizer Tonnage Sales Survey Report for
Washington for July 1, 1945 to June 30, 
1946,” Inst, of Agr. Sciences, State College of 
Wash., Pullman, Wash., Cir. 43, March 1947, 
S. C. Vandecaveye.

Soils
"Soil Treatment to Improve Permanent 

Pastures," Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Cir. 310, Oct. 1946, Arnold 
W. Klemme.

"Erosion Control Methods," Agr. Ext. Serv., 
Univ. of Tenn., Knoxville, Tenn., Ptibl. 299, 
April 1946, G. E. Martin.

"Economic Land Classification of Pulaski 
County,” Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. 398, June 1946, W. L. 
Gibson, Jr., and Farrar V. Shelton.

"Economic Land Classification of King 
William County," Agr. Exp. Sta., Va. Poly
technic Inst., Blacksburg, Va., Bui. 399, 
July 1946, G. W. Patteson and Z. M. K. 
Fulton, Jr.

"Wheat Production and Properties of 
Palouse Silt Loam as Affected by Organic 
Residues and Fertilizers," Agr. Exp. Sta., State 
College of Wash., Pullman, Wash., Bid. 476, 
Sept. 1946, Henry W. Smith, S. C. Vande
caveye, and L. T. Kardos.

Crops

"Eight Points for Arkansas Dairymen," Ext. 
Serv., College of Agr., Univ. of A rk; Fayette
ville, Ark-, Leaf. 75, March 1946, Paul Car- 
ruth.

"Results of Experiments, 1937-1945,” Dom
inion Exp. Substa., Dept, of Agr., Delhi, On
tario, Can. 1947.

"Better Legumes and Grass Seedings,” Ext. 
Serv., College of Agr., Univ. of Conn., Storrs, 
Conn., Ext. Folder 10, Feb. 1947, J. S. Owens.

"Extension in Connecticut,” Agr. Ext. Serv., 
Univ. of Conn., Storrs, Conn., A. R. 1945.

"Citrus Industry of Florida," State Dept, of 
Agr., Tallahassee, Fla., A. F. Camp, Robert
C. Evans, and L. G. MacDowell.

"Ladino White Clover for North Georgia," 
Ga. Exp. Sta., Experiment, Ga., Cir. 153, Jan. 
1947, Orien L. Brooks and Guy D. Bnice.

"Growing Lettuce in North Georgia,” Ga. 
Exp. Sta., Experiment, Ga., Bui. 579, lan. 17, 
1947.

"Grape Growing in the Mountain Section of 
Georgia," Ga. Exp. Sta., Experiment, Ga., Bui. 
580, Jan. 17, 1947.

"Centipede Grass for Lawns," Ga. Coastal 
Plain Exp. Sta., Tifton, Ga., Mimeo. Paper 48, 
March 1947.

"Hawaii Extension Reconverts, 1945-46," 
Agr. Ext. Serv., Univ. of Hawaii, Honolulu, 
T. H., Bui. 44, Jan. 1947.
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"Essentials for Growing Alfalfa,” Dept, of 
Agr. Ext., Purdue Univ., Lafayette, Ind., Ext. 
Bui. 242 (2nd Rev.), 1947.

"The Story of Wheat Improvement in the 
Pocket Area,” Dept, of Agr. Ext., Purdue 
Univ., Lafayette, Ind., First Annual Report,
1946, H. R. Lathrope.

",Eaton Oats,” Exp. Sta., Michigan State 
College, East Lansing, Mich., Art. 29-21, Feb.
1947, E. E. Down and J. W. Thayer, Jr.

"Supplementary and Emergency Crops for 
Minnesota,” Agr. Exp. Sta., Univ. of Minn., 
St. Paul 8, Minn., Bui. 390, June 1946, A. C. 
Am y, Ralph Crim, and R. O. Bridgford.

"Seasonal Grazing Recommendations for 
Yazoo-Mississippi Delta,” Agr. Exp. Sta., Miss. 
State College, State College, Miss., Serv. Sheet 
402, Aug. 1946.

"Growing Strawberries in Missouri,” Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Cir. 
311, Jan. 1947, T. J. Talbert and A. D. Hib
bard.

"4-H Projects for Missouri, 1947-1948,” 
Agr. Ext. Serv., Univ. of Mo., Columbia, Mo., 
Manual 40, Oct. 1946.

"Root Crops,” Ext. Serv., Univ. of N. H., 
Durham, N . H., Cir. 266, Jan. 1945, J. R. 
Hepler, M. C. Richards, and J. G. Conklin.

"Standards for Classifying Peach Charac
ters,” Agr. Exp. Sta., Rutgers Univ., New  
Brunswick, N . J., Bui. 728, Oct. 1946, M. A. 
Blake and L. J. Edgerton.

"Planning the Pasture Program,” Agr. Exp. 
Sta., Rutgers Univ., N ew Brunswick, N . J., 
Cir. 501, Sept. 1946, C. S. Garrison and Gil
bert H. Ahlgren.

"Sixty-Fifth Annual Report, 1946,” N. Y. 
State Agr. Exp. Sta., Geneva, N . Y.

"Small Fruit Culture," Agr. Exp. Sta., 
Wooster, Ohio, Spec. Cir. 74, Feb. 1947, 
Wesley P. Judkins.

"Science for the Farmer,” Agr. Exp. Sta., 
State College, Pa., Suppl. 2 to Bui. 480, 
March 1947.

"The 1946 Cotton Contest for Higher 
Yields and Better Quality,” Agr. Ext. Serv., 
Clemson Agr. College, Clemson, S. C., Cir. 
295, fan. 1947.

"Keys to the Protein Feed Problem,” Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Publ. 300, W. P. Tyrrell.

"A Summary of the 1946 Texas Corn Per
formance Tests," Agr. Exp. Sta., Texas A. & 
M., College Station, Texas, P. R. 1051, Dec. 
20, 1946, J. S. Rogers, D. H. Bowman, J. W. 
Collier, and R. G. Reeves.

"Maturity Studies with Canning Peas,” Agr. 
Exp. Sta., Utah State Agr. College, Logan, 
Utah, Bui. 328, March 1947, L. H. Pollard,
E. B. Wilcox, and H. B. Peterson.

"The Vermont Agricultural Experiment 
Station, Its Accomplishments, Program and 
Needs,” Agr. Exp. Sta., Univ. of Vt., Burling
ton, Vt., Dec. 1946.

"Fruit Varieties in Middle Virginia,” Agr. 
Exp. Sta., Va. Polytechnic Inst., Blacksburo 
Va., Bui. 402, Nov. 1946, W. S. Flory, Jr. 
and B. G. Anderson.

"1946 Varietal Tests,” Agr. Exp. Sta., Va. 
Polytechnic Inst., Blacksburg, Va., Bui. 403 
Dec. 1946.

"A Primer on Hybrid• Corn—How It’s Pro
duced,” Ext. Serv., Univ. of Wis., Madison, 
Wis., Sten. Cir. 248, Oct. 1946, E. D. Holden.

Economics
"Arizona’s Agricultural Wealth," Agr. Exp. 

Sta., Univ. of Ariz., Tucson, Ariz., Bui. 205, 
Oct. 1946.

"Origin and Destination of Fruits and 
Vegetables Produced in Maryland," Agr. Exp. 
Sta., Univ. of Md., College Park, Md., Misc. 
Publ. 54, Dec. 1946, P. R. Poffenberger and
S. H. DeVault.

"W heat-Flax-Soybean Outlook, Looking
Ahead in 1947,” Agr. Ext. Serv., Univ. of 
Minn., St. Paul, Minn., Ext. Pamph. 152, Feb. 
1947, D. C. Dvoracek•

"Problems in Farm Management and Pro
duction Costs on 40 Farms in Northeast Mis
sissippi,” Agr. Exp. Sta., Miss. State College, 
State College, Miss., Bui. 431, June 1946, W. 
J. Edens.

"Prospective income from Average Size 
Farms on Grade 2 Missouri Land,” Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Bui. 497, 
June 1946, Ramey C. Whitney.

"Negro Farm Families Move Ahead in 
Tennessee," Agr. Ext. Serv., Univ. of Tenn., 
Knoxville, Tenn., Publ. 298, G. C. Wright.

"Efficient Use of Farm Labor in Tennessee,“ 
Agr. Ext. Serv., Univ. of Tenn., Knoxville, 
Tenn., Publ. 301, March 1947, James L. 
Anderson.

"Economic Aspects of Cotton Production, 
Henry and Madison Counties, Tennessee, 
1942,” Agr. Exp. Sta., Univ. of Tenn., Knox
ville, Tenn., Mono. 208, Sept. 6, 1946, H. J. 
Bonser and C. C. Mantle.

"Costs and Returns in Growing Corn, Henry 
and Madison Counties, Tennessee, 1942," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
Mono. 209, Oct. 5, 1946, H. J. Bonser and
C. C. Mantle.

"Comparison of Different Methods of Har
vesting Cotton,” Agr. Exp. Sta., Texas A & M, 
College Station, Texas, Bui. 683, Oct. 1946.

“Vermont Farm Outlook for 1947,” Agr. 
Ext. Serv., Univ. of Vt., Burlington, Vt., Feb. 
1947, Roy S. Beck•

"World Food Situation 1946-47,” Office of 
Foreign Agr. Rel., U.S.D.A., Washington,
D. C., Third Preliminary Report, WFP 3-46, 
Nov. 4, 1946.

"World Food Situation 1946-47,” Office of 
Foreign Agr. Rel., U.S.D.A., Washington,
D. C:, Fourth and Final Report, WFP 1-47. 
March 3, 1947.



Some Hecent Books on 
Agriculture

The Nature and Properties of Soil by 
T. L. Lyon and H . O. Buckman. 
(Macmillan Company, New York. 4th 
edition, 1943. $3.50.)

This has long been the standard col
lege textbook on soil science in this 
country. Frequent revisions keep the 
subject matter well abreast of the latest 
developments and thoughts in this rap
idly developing field. It is a scientific 
book, but soils are considered primarily 
from the crop-producing standpoint, 
with technical phases well explained. 
The book covers soil formation and 
composition; physical, chemical, and 
biological properties; and soil fertility 
relationships.

Soils and Fertilizers by F. E. Bear. 
(John Wiley & Sons, New York. 3rd 
edition, 1942. $3.50.)

W ritten by one of the leading soil 
scientists of the country, the first part 
of this takes up the origin and the 
chemical, physical, and biological prop
erties of soils. The middle section is 
devoted to soil management for the pro
duction of crops and the maintenance 
of soil fertility. The latter part covers 
the production and use of fertilizers and 
lime.

Field Crops by H . C. Rather. (Mc
Graw-Hill Book Company, New York,
1942. $3.75.)

This is a textbook covering practi
cally all the commonly grown field 
crops. The crops are described and 
pertinent information is given on their 
adaptation and cultural practices. Va
rieties, diseases, and pests of individual 
crops are discussed. Chapters on silage, 
pastures, soil conservation and manage
ment, tillage, haymaking, and feed pro
duction are included.

The Nature and Prevention of Plant 
Diseases by K. S. Chester. (Blakiston

Company, Philadelphia, Pennsylvania.
1942. $4.50.)

Descriptions and control methods are 
given for the diseases of most of our 
economic plants. Other chapters are 
devoted to aspects of nutrient deficien
cies, parasitic seed plants, and nema
todes. The subject matter is arranged 
by the causal organism or factor rather 
than by crops. While the book thus 
is written primarily as a textbook, a 
complete index makes it suitable as a 
reference.

A  Practical Guide to Successful Farm
ing  edited by W. S. Moreland. (H al
cyon House, Garden City, New York.
1943. $3.95.)

An extraordinary amount of infor
mation about nearly everything con
nected with farming in its many aspects 
is contained in this volume. Selecting 
and financing a farm, soil management, 
production of crops and livestock (in
cluding goats and beeves), farm struc
tures, marketing, and rural-life prob
lems are among the broad subjects cov
ered. Thirty-seven chapters written 
mostly by experts of the New Jersey 
Agricultural Experiment Station give 
practical, accurate, and highly useful 
information on individual subjects. 
While it is written mainly from the 
viewpoint of northern agriculture, much 
of the information will apply anywhere. 
This book could well be on the table 
for ready reference by farmers, county 
agents, and teachers.

Vegetable Gardening in Color by D. 
J. Foley. (Macmillan Company, New 
York. 1943. $2.50.)

Prepared primarily for the small 
gardener, this is an attractive book. 
Brief descriptions and cultural notes 
are given for nearly all common and 
many uncommon vegetables, small
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fruits, and herbs, along with general 
cultural information. Separate chap
ters are included on general cultural 
directions, planning a garden, pests 
and diseases, and storing and cooking 
vegetables. Numerous illustrations in 
color give rise to the title of the book.

Artificial Manures by A. B. Beau
mont. (Orange Judd Publishing

40

Company, New York. 1943. $1.50.)
This is a practical book furnishing 

background information on organic 
matters in the soil and discussing a 
preparation of artificial manures and 
composts as well as the use of green 
manures and cover crops. It would be 
useful to the small gardener, truck- 
crop grower, and general farmer.

B e t t e r  C r o p s  W i t h  P l a n t  F ood

Fertilizer Bands Fo r Home Gardens
Home gardeners find it easy to apply 

practically one of the important findings 
of research on the application of com
mercial fertilizers—die desirability of 
placing the fertilizer in a band two or 
three inches to the side of the seeding 
row and two inches below the level of 
the seed in the row. This makes the 
fertilizer readily available for feeding 
the young plants but keeps it away 
from the seeds while they are germinat
ing and might be injured by the chemi
cals of the fertilizer. In large scale tests 
the fertilizer specialists of the U. S. 
Department of Agriculture and of the 
State experiment stations have proved 
this in field tests with many crops, in
cluding most vegetables.

General farmers who have not the 
special fertilizer equipment needed for 
placing fertilizers in bands have dif
ficulty in making use of this improved 
method. The home gardener, however, 
can get the good effects easily—by using

his hoe. It is only necessary to first lay 
out the planting row—usually with a 
cord stretched between two stakes. 
Then gouge out with the hoe a trench 
parallel to the cord and about three 
inches to the side and three inches deep. 
Place the fertilizer at the bottom of this 
trench and replace the earth. Next, 
open the planting row along the cord 
and plant as usual.

For placing the band of fertilizer in 
the bottom of the trench, it is con
venient to use either a tin can with a 
hole about a half inch in diameter 
punched in the bottom or a clay flower 
pot that has a drainage hole. With a 
little practice it is easy to train hand 
and eye to move the pot or can along 
the trench just fast enough to allow the 
fertilizer to run out at the rate sug
gested for each ten feet of planting row. 
To shut off the flow, put a finger over 
the hole.

Ten Years of Soil-Building in Vermont

( From page 26)

which for the most part was high- 
analysis, double-strength materials. 
These dairymen had long since learned 
that to stay in the milk production 
race, year in and year out, such a plan 
of pasture provision and management 
paid them good dividends.

The Caledonia County committee
men saw much in their three-day visit 
to Maine that could be brought back 
and put into practice in their own com
munities. In no instance were the 
Maine farmers visited trying to do the 
impractical or making their accomplish
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ments on soils that were better than 
those in Vermont. That this was true 
was evidenced through the discussions 
en route. All were of the opinion that 
we really had the edge, when it came 
to a comparison of natural soil resources. 
In other words the Vermont dairyman 
just had to be convinced, or otherwise 
sold, on the idea of better pastures 
through a management program.

From the best figures obtainable in 
Vermont as a whole, it is estimated 
once our hay and pasture soils are 
brought up to a pH  of 6 that 200,000 
tons of ground limestone will be needed 
annually to maintain such a condition. 
With phosphorus, once the optimum 
level is obtained, it will take 100,000 
tons of superphosphate annually. W ith 
potash, after 100,000 tons are used to 
bring the hay and pasture soils up to 
an optimum level, it will take at least
50,000 tons of 60% potash annually to 
maintain such a condition.

In addition, additional fertilizer could 
be used on the 112,000 acres of land 
that should be cleared for new pasture 
development. Also with drainage work

being carried on, another 100,000 acres 
of land could be put into shape for bet
ter cultivation and fertilization through 
the construction of open ditches and 
tile drainage.

The more adequate conservation and 
use of the farm manure supply can 
and should work hand in hand with 
our entire plan of dairy farm manage
ment. W hether this will be along the 
line of manure pits, liquid collecting 
tanks, or such labor-saving devices as 
gutter cleaners, new type spreaders, etc., 
remains to be developed, but the next 
few years undoubtedly will bring along 
many changes in the handling of 
manure.

Such a program is by necessity a 
long-time program. It will take time, 
money, fertilizer, machinery, and much 
good management. However, it is not 
beyond the impossible to do it, provid
ing we lay the groundwork now and 
keep in mind that the heritage chal
lenge that presents itself is one of vision 
and is needful of common sense con
sideration.

Potato-Growing Developments in New England

( From page 10)

that a 20-pound application of borax 
depressed the yield of potatoes on two 
farms in Maine to a significant degree, 
that a 10-pound application reduced the 
yield, and that even a 5-pound appli
cation reduced the yield on one farm 
and caused no increase on another.

It is barely possible that Aroostook 
soils are better supplied with boron 
than certain other New England soils. 
It is also an undisputed fact that 
boron is toxic to many crops if applied 
in even moderate quantities, so that if 
the soil on which an investigator is 
working has a fairly good level of 
boron, the addition of more boron in 
the fertilizer might prove to be toxic. 
Our work in New Hampshire appears 
to indicate a need for borax on po

tatoes on a soil near Colebrook. As a 
two-year average, the 5-pound appli
cation has increased yields significantly, 
whereas the 20-pound application has 
given better yields than the check but 
not so good as the 5-pound amount, 
suggesting we may have passed the 
limit of efficiency for borax with the 
20-pound amount on the potato crop.

We have noted that the potatoes 
produced with boron have a little better 
appearance and that they remain whiter 
after cooking for a longer period than 
those not grown with boron. We be
lieve that boron merits further study 
in connection with the potato crop.

We have been giving some attention 
in New Hampshire to calcium and 
sulphur as plant nutrients, applied in
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F ig. 4 . P ota to  leaves show ing m agnesium  deficiency. H ealthy leaves are on  extrem e le f t  in  both  
row s. Going toward the right, m agnesium  deficiency is show n in  progressive stages.

the form of gypsum. The need for 
calcium might arise on soils which 
have never been limed and which have 
reached a pH  value of 5.0 or below. 
This is the same condition, of course, 
which might forecast a magnesium 
deficiency. The need for sulphur 
would be intensified on soils low in 
organic matter, such as would be 
found in potato rotations, or on land 
fertilized over a long period with 
double-strength fertilizers. Low-anal- 
ysis superphosphate which is used in 
compounding ordinary fertilizers con
tains both calcium and sulphur in 
gypsum which is developed in the 
manufacturing process. High-analysis 
fertilizer has very little gypsum in its 
make-up.

W orking in the greenhouse with a 
soil low in calcium and sulphur, Kar- 
dos and Blood12 found a definite stim
ulation to potatoes from both these 
elements. Calcium appeared to be 
more involved in increasing the set of 
tubers while sulphur increased their 
size. The evidence in this greenhouse 
study shows the need for these elements 

0 as nutrients and their possible function, 
but field results have not shown con

sistent increases for gypsum, or for j 
either calcium or sulphur applied in 
other forms. It would appear that 
fertilizers probably carry sufficient cal
cium and sulphur for temporary needs 
of the crop.

Studies in Maine, reported by Haw
kins, Chucka, and Brown,12 showed no ■ 
advantage for using copper, iron, man
ganese, nickel, or zinc added to the 
fertilizer as sulphates. Nickel, like j 
boron, may be toxic if applied in too 
large amounts.

Evidence that chlorine has a de
pressing effect on starch formation is 
accumulating in New Hampshire. 
Chlorine is a component of potassium 
chloride (muriate of potash) and this 
substance is commonly employed as the 
carrier of potash. Since the starch con
tent of the potato has a direct and 
favorable influence upon mealiness in 
the potato, anything that depresses 
starch formation reduces the cooking 
quality. Tests in 1946 seem to indi
cate that the starch content of potatoes 
already high in starch is influenced 
more by using potassium sulphate in
stead of the chloride than those which 
have a lower inherent starch content.
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It is doubtful if the public is dis
criminating enough to pay more for 
potatoes fertilized with the more ex
pensive sulphate, since at the moment 
potatoes are bought mainly on their 
size and outward appearance rather 
than upon their starch content or cook
ing quality.

Varieties

The need for new varieties of po
tatoes has been felt for some time, and 
this need, thanks to the effort being 
placed upon plant breeding, is now com
ing to fruition. To be specific, the 
Green Mountain potato, long the fav
orite of New England growers and the 
best cooking variety so far at our dis
posal, suffers more and more in repu
tation because of its susceptibility to 
net necrosis. Its place in popular favor 
has been taken over by the Katahdin, 
a much better looking potato, with a 
higher percentage of marketable 
tubers, and one which does not exhibit 
net necrosis. But it is inferior to the 
Mountain in cooking quality. This 
is true, also, of Chippewa, Houma, and 
Sebago, three other varieties each with 
other faults besides poor cooking qual
ity, each susceptible to something or 
other—Chips to leafroll, Houma to 
late blight, and Sebago to black leg. 
Popular on the market and with grow
ers at present, we do not believe they 
are the potatoes our farmers will be 
growing in 1960.

The Mohawk potato promised to 
supersede Green Mountain. Shaped 
like an Idaho baker, with a high per
centage of marketable tubers, smooth 
skin, and equal to the Mountain for 
cooking, this variety has proved to be 
susceptible to leafroll and shows net 
necrosis in the tubers. In fact, all the 
good-cooking, mealy varieties exhibit 
net necrosis, which leads to the con
clusion that this trouble is always 
coupled with a relatively high starch 
content. If this is true, then the potato 
that finally takes the place of the 
Green Mountain must have as one of 
its attributes an inherent resistance to 
leafroll. We feel sure that the plant

breeders will come through on this one.
There are other special situations that 

need new varieties. Resistance to scab 
is one of them. Potato growers have 
been hampered in their soil fertility 
program by not being able to lime their 
soil because of the danger of potato 
scab. In New Hampshire, our growers 
are so fearful on this score that they 
use no lime until clover absolutely 
fails to grow.

Thanks to plant breeders, the Ontario 
potato, which seems to be quite re
sistant to scab, has been developed. 
This variety may not be the final an
swer to the scab problem but it does 
indicate what can be done. We grew 
the Ontario in 1946 by the side of the 
Pawnee variety, the latter showing 
about 20 per cent scab while the On
tario was scab free.

Blight-resistant varieties are appear
ing, too, and may cheapen potato costs 
because of the necessity of applying 
fewer sprays and less material. Three 
of these were grown in New Ham p
shire in 1946. All stood through a 
severe blight infection in August while 
other varieties on adjacent plots went 
down. Needless to say, the three had 
high yields in ’46, the highest in our 
tests. In a year in which late blight 
does not occur, other varieties might 
equal them in yield. But these in
stances show the possibilities that lie 
ahead for the potato grower now that 
the plant breeders are vitally interested 
in his problems.

Keeping A breast

We can expect constant changes in 
the potato industry. To keep abreast 
of them, growers must keep informed. 
D D T  may cause some reduction in 
potato acreage. Judicious and not ex
travagant fertilization should be the 
watchword in the coming period, dur
ing which time growers should accept 
the opportunity to adopt better rota
tions to renew their organic-matter sup
plies reduced by heavy cropping.

Supplies of the minor elements in 
our soils are in delicate balance. Mag
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nesium is already a must on potato 
farms; boron doubtless soon will be in 
certain areas. Others in this trace 
group may become necessities before 
long. Above all, we must keep our 
eyes on new varieties and choose those 
that are developed to suit our specific 
purposes and markets.
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More Palatable Grass Is More Nutritious

(From page 24)

areas into the ground. They were 
simply getting more nutrition per 
mouthful there, and were smart enough 
to do their eating where the menu was 
good.

Field observation and laboratorv testsJ
have told us a number of things about 
adding nitrogen and other amendments 
to the soil. An application of nitrogen 
on pure stands of grass will increase 
the weight of total forage. It will also 
increase the protein content. The more 
protein, the more palatable and nu
tritious the grass. Adding nitrogen also 
helps grass produce better seed crops.

But although the urea helped increase 
the feeding value of the grass con
siderably, nitrogen alone should not be 
supplied to grazing lands like Mr. 
Canada’s. H e has been able to develop 
grass and legume pasture which has 
put more than a pound of beef per day 
on cattle, stocked at the rate of more 
than one animal unit per acre. His 
Dallis grass, white Dutch clover, Ber
muda grass, and common lespedeza 
pastures were developed by adding 
lime, phosphate, and potash. The 
amounts applied per acre have varied. 
The heaviest applications have been

3 tons of limestone, 600 pounds of 
superphosphate, and 100 pounds of 60 
per cent muriate of potash. Nitrogen 
was supplied by the winter-growing 
clovers, which put the expensive ferti
lizer into the ground so that it was 
available to the Dallis grass when it 
germinated the following spring. He 
applied the amendments after Soil Con
servation Service technicians assigned 
in his district helped him with a com
plete soil analysis made in the Soil 
Conservation Service operations labora
tory.

After developing 120 acres of grass 
and legume pasture which cost about 
$15 per acre, Mr. Canada asserted that 
the type of pasture development he was 
following as part of the coordinated soil 
conservation program on his place was 
entirely economical. He is currently 
in the process of building another 100 
acres of the improved pasture and fig
ures an acre and a half of improved 
pasture is the equivalent of 15 acres of 
native pasture. Besides the immediate 
cash gains, he points out that stock 
diseases are less prevalent and that he 
raises a better crop of quarter-bred colts



Fig. 3 . Bob H arling, S o il C onservation Service tech n ician  assigned in  the T rin ity  Bay S o il Con
servation D istr ict, in spects a drainage d itch  b u ilt on the G. R. Canada ranch. Engineers from  
Mr. H arling’s office h elp ed  Mr. Canada lay ou t th e  d itch  lin es as part o f  the so il conservation

program  being  insta lled  on  the ranch.

from mares running on the improved 
pasture.

Here’s a bit of 1946 grazing history 
! on Mr. Canada’s improved pasture: 

He had 150 head of native sheep on

I the field during the late winter and 
early spring of 1946. They were in 
poor condition before he turned them 
on the pasture, but in 60 days all the 
ewes developed excellent flesh while 

i suckling young lambs.
The sheep were taken off the pasture 

March 15, 1946, and five days later 
j 20 brood mares with colts and 14 two- 

year-old quarter horses were put on the 
! area. April 8, 1946, he turned 80 head 

of weaned heifer calves on the pasture 
together with 12 yearling horses. Al
together, he has had 20 mares with 
colts, 12 yearling horses, 14 two-year- 
old horses, and 80 calves on the pasture 
since April 8, 1946.

The quarter horses are doing excep
tionally well; the colts are slick and 
fat. The heifers have been weighed 
every month and have made exceptional 
gains for the area. Several of the 

I heifers have been drenched for stomach 
worms and Mr. Canada believes the

entire lot would have made better gains 
if he had followed a systematic worm
ing program.

The average weight of the heifers 
has been as follows:

April 8 ............................400 pounds
May 9 .......................... 418.8 pounds
June 9 . .   432.8 pounds
July 9 .......................... 469.7 pounds
Aug. 9 ............................ 491 pounds
Sept. 9  not weighed
Oct. 9 .......................... 550.4 pounds

The pasture is located adjacent to the 
Gulf Coastal Marshes, one of the larg
est wintering grounds for geese. In 
Jate October, the large Canadian ring- 
neck geese were attracted to the tender 
green clover pasture. All during the 
winter around 500 geese can be found 
">n the pasture any time. Since the 
pasture is the only spot of green vege
tation for miles around, it is impossible 
to keep the birds driven off. Because 
of the geese eating the vegetation, Mr. 
Canada’s stock get very little winter 
grazing from the pasture.

From April 8, 1946, to October 9, 
1946, the pasture produced 101 pounds
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of beef per acre on 80 yearling heifers. 
Additional gains were produced on the 
66 horses which grazed the pasture 
together with the yearling heifers. 
Usually the native prairie pasture of 
the area produces good weight gains 
from the time the grass puts out in 
the spring until the middle of June. 
Mr. Canada’s improved pasture, of 
course, is beating that a long way.

A drainage-conservation program on 
his ranch preceded the pasture improve- 
ment work. The improved pasture is 
on land which is getting the benefit of 
well-designed drainage ditches which 
carry off the water. Soil Conservation 
Service technicians in the Trinity Bay 
Soil Conservation District helped with 
his drainage, pasture improvement, and 
other conservation measures.

The Potassium Content nf Farm Crops

(From page 22)

soils were treated with potash. The 
alsike hay on the Toledo field had 
a high of 2.61% and that on the# 
Brownstown field was up to 3.39% 
potassium. These high percentages 
and relatively large increases were 
probably due to the very wet season 
of 1944 in southern Illinois where these 
two fields are located (table 6).

Six different crops from the Sparta 
experiment field had a potassium con
tent which ranged from .81% up to 
3.10%. This rather wide range was 
due partly to difference in crop va
riety, part to seasonal effect, but the 
larger part of the difference may be 
attributed to potash treatment of the 
soil. This field is located on the light- 
colored, deficient soils of southern Illi
nois (table 7).

In practically all of these field tests 
the land without potash treatment had 
limestone and phosphate treatment. 
When potash was added it was used in 
addition to limestone and phosphate. 
In most cases the crops on these experi
ment fields were in a four-year rota
tion. Approximately 400 pounds of 
muriate of potash per acre were ap
plied during the rotation. Usually the 
corn crop received 200 pounds, the 
wheat crop 100 pounds, and the clover, 
alfalfa, or other hay crop got 100 pounds 
per acre. The amounts of muriate of 
potash applied to the soils were sub
stantial but not excessive. Over a pe
riod of years there has been some slight 
build-up of available potassium in the 
soils where potash treatment has been 
regularly practiced.

Building and M aintaining Good Lawns

(From page 18)

W hite C lover (T rifo lium  repens L .)  
becomes established quite rapidly. 
Grass growing in association with it 
benefits from the nitrogen fixed by 
the bacteria which form the nodules 
on clover roots. W hite Clover tends 
to stay green during warm, dry 
weather. It frequently, winter-kills, 
leaving bare patches in the lawn.

In most cases a mixture of seeds

rather than a pure species should be 
sown in lawns. Many people who are 
acquainted with the beautiful greens 
maintained by most golf and bowling 
clubs, desire the same type of lawn. 
It must be pointed out that these bent 
grasses take a great deal more care in 
every way and are more susceptible to 
disease. For the average home-owner, 
therefore, a well-chosen mixture suit
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G e n e r a l  F e r t i l i z i n g  S c h e d u l e  
F o r  E s t a b l i s h e d  L a w n s

Time Fertilizer Amount per 
1,000 sq. ft.

Early April.................... Sulphate of Ammonia.................................20% or
Nitrate of Soda............................................ 16% or
Nitraprills...................................................... 33%

3 lbs.
4 lbs. 
2H  lbs.

June 15........................... Nitrogen fertilizers as above if turf has not been grow
ing too well

as above

September 1—15........... 4-12-6 4-5  lbs.

October 15..................... A good time to apply top-dressing of composted soil, 
well-rotted manure, or fine black peat (if necessary)

1 cu. yd.

G e n e r a l  R e m a r k s :  Before applying fertilizers, rake lawn well both ways. Apply fertilizer 
and rake well again both ways. If necessary, give a light watering to prevent burning and to 

I help wash fertilizer into soil for quick action.

able to the environment encountered 
should be selected.

Fertilization
Where fertility levels are moderately 

low, a fertilizer such as 4-12-6 applied 
at about 25 lbs. per 1,000 sq. ft. of 

I lawn would be a satisfactory founda- 
[ tion application. The fertilizer can 
j be applied broadcast at the time the 

seedbed is prepared. To get uniform 
| distribution it is advisable to mix the 

fertilizer with an equal volume of clean, 
I dry sand and sow one-half the mix

ture each way. The fertilizer should 
be well raked into the surface soil. 
The new seedbed should be firm with 
just enough loose material on top to 
give the seed good coverage and allow 

I for sufficient aeration.

Seeding
The best time to seed a new lawn 

in most parts of Eastern Canada is 
from August 15 to September 15, de
pending somewhat on the location. 
When a soil is prepared at this time 
the late seeding of weeds is avoided 
and the new grass seedlings have suf
ficient time to develop a good root 
system with enough top-growth with 
which to go into the winter. Then in 
spring the new lawn makes an early

growth before the hot, dry summer 
weather arrives. If seeding must be 
done in the spring it should be done 
as early as possible, and on a seedbed 
prepared the fall before. The amount 
and kind of seed to sow depend on 
the type of lawn desired. As a rule, 
3 to 5 lbs. of seed are required for
1,000 sq. ft. of lawn. In sowing, an 
even distribution is desirable. By 
dividing the seed in half and sowing 
both ways this can be accomplished. 
The seed should be raked in both ways 
and should be well covered but not 
too deeply. It is well to roll the lawn 
after having sown the seed. Finally, 
it should get a light raking. A light 
sprinkling with a spray fine enough 
to avoid washing the seed out of the 
ground should be given if the weather 
is dry.

Mowing
A newly seeded lawn should not be 

mown too short the first season, es
pecially in the hot weather. On the 
other hand, the grass should not be 
allowed to grow so long that it causes 
too much shading. The mower can 
be adjusted to cut at different heights. 
In the average, for a new lawn, about 
1 Vi inches is the desired length to cut. 
This will give sufficient protection to 
the young grass. After a lawn has



48 B e t t e r  C r o p s  W i t h  P l a n t  F ood

become well-established, it can be cut 
to about one inch, and frequently 
enough so as not to have to rake off 
the cuttings. This will help to keep 
up the organic matter of the soil. In 
the late fall a sufficient top should be 
left for the winter, but if the grass 
goes into the winter with a heavy top 
it is likely to smother out if a heavy 
snow-covering is encountered.

W atering

Many home-owners water lawns too 
frequently. This should be avoided; 
watering once or twice a week should 
be sufficient, provided the lawn is 
given a thorough scJaking at the time. 
Light, frequent waterings tend to dry 
out the upper layer of soil during the 
hot, dry weather. New lawns should 
receive a light, even spray, but not 
too frequently. Early morning is the 
proper time for watering in hot muggy 
weather. This will give the grass time 
to dry off before evening. Evening 
or night watering tends to cause fungus 
diseases to develop.

W eed Control

In establishing a new lawn, if the 
seedbed has been thoroughly prepared, 
weeds will have been eradicated prior 
to seeding. Only the highest grade, 
weed-free seed should be used. High 
(Soil fertility will encourage quick de
velopment of the grasses to the detri
ment of weed growth. It is advisable 
to go over newly seeded lawns and 
spud out any weeds as soon as they 
appear.

For general purposes, lawn weeds 
may be divided into two classes: the 
annuals, which complete growth and 
reseed in one year; and the perennials, 
which live for several years. By pre
venting the annuals from going to 
seed, they can be easily disposed of. 
In the case of the perennials, it is neces
sary to destroy the whole plant. Many 
of the perennials possess underground 
root stalks in which a reserve food 
supply is stored, and from which, even 
though the tops are destroyed, they 
have the power to grow new plants. 
Most of these perennials can be elimi

S e e d  M i x t u r e s  f o r  D i f f e r e n t  C o n d it io n s

(Per cent by weight)

Condition
Ken
tucky
Blue
Grass

Red
Top

Colo
nial

Bent

Creep
ing
Red

Fescue

Rough
Stalked

Blue

Can
ada
Blue

Grass

Crested
Wheat

Rate of 
seeding 
Lbs. per 

1,000 
sq. ft.

Fertility high, ade
quate moisture

75
80
70

10
20

25
10
10

3-4
3-4
3-4

Fertility low, dry 20 20 40 20 5

Fertility high, moist, 
shaded

30 10 10 50 4

Fertility medium, dry, 
shaded

10 20 10 60 5

Fertility good, semi
dry, no artificial 
watering

20 20 10
1

50 5

White clover can be added to any of these mixtures, except shaded areas, up to 5% if desired.
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nated by some of the new chemical 
weed-killers.

T u rf Diseases

The demand for better lawns has 
increased the use of finer-leafed 
grasses. These grasses appear to be 
more susceptible to some of the com
mon diseases.

A disease known as Brown Patch is 
very common. It appears during the 
hot, humid, sultry weather of the sum
mer or early autumn and it is caused 
by the same organism responsible for 
Rhizoctonia in potatoes (Rhizoctonia 
solani). Brown patches appear very 
suddenly as various-sized, discolored 
areas. New spots in the morning may 
be covered over by a fine cobweb-like 
growth which is the mycelium of the 
fungus. Around the edges of a new 
spot a dark ring or smoke screen fre
quently will be found. The grass 
within the ring has the appearance of 
being scalded.

The disease known as Dollar Spot 
also appears suddenly during the grow
ing season. The spots are 1 to 2 inches 
in diameter. The grass in these spots 
takes on a withered, bleached appear
ance.

Snow-Mould appears early in the 
spring. The fungus causing this dis
ease is Fusarium nivale. The disease

progresses favorably at near-freezing 
temperatures with an abundance of 
moisture. It appears as irregular circles 
less than a foot in diameter, having 
a dirty white, gray, or even green cast.

These diseases can be readily con
trolled by the use of various commer
cial fungicides when they first appear. 
Precautionary measures can be taken 
to prevent them during the warm 
months. Care in watering is of prime 
importance in the control of diseases 
during hot summer weather.

M aintenance
Once a satisfactory lawn has been 

established a little care can keep it in 
a strong and vigorous condition, pro
vided a few simple rules are followed:

1. Keep up a well-balanced fertility level by 
following a fertilizer schedule.

2. Maintain a good physical condition by 
keeping up organic matter and spiking 
when necessary.

3. Practice care in watering.
4. Mow at the proper time and height.
5. Control weeds.
6. Remove, in the fall, leaves and other 

material that may be thick enough to 
smother grass during winter.

7. Eliminate excess shade by properly 
pruning trees to let in as much light as 
possible.

8. Re-seed when necessary.
9. Keep off lawn as much as possible during 

winter and early spring.
10. Rake lawn well both ways in spring and 

fall.

Increasing Grain Prnduction in M ississippi

( From page 14)

19^6. Nitrogen only, with thick 
spacing, will be used on soils in the 
Delta area.

Early plantings of corn generally pro
duce higher yields than late plantings. 
Plantings made in late March to the 
10th of May usually produce 40 to 60 
per cent more corn than plantings 
made in late May and June, especially 
on upland soils. Wet bottom lands 
generally cannot be planted until late 
May or June.

Newly developed and adapted corn 
hybrids should also contribute to 
higher corn yields in Mississippi. Dixie 
11 and Dixie 17 are two new hybrids 
developed by the Mississippi Experi
ment Station. Tests indicate yields 
which are 15 to 20 per cent higher than 
yields of the best open-pollinated vari
eties. In 1946, 170 bushels of Dixie 11 
were distributed to county extension 
workers for demonstration purposes. 
More than 1,000 bushels of this seed
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have been allocated to the agents for 
distribution to farmers in 1947. Single
crossed seed has been distributed to a 
few farmers for planting 200 acres for 
production of double-crossed seed of 
Dixie 11. Seed of Dixie 17 will be 
available for demonstrations over the 
State in 1948.

It should be recognized that a 20 
per cent increase in a 15-bushel yield 
is only 3 bushels of corn, and 8 bushels 
for a yield of 40 bushels. The use of 
hybrids will be expected to spread only 
as the corn yields are increased through 
the basic fertility practices.

Hundreds of experiments and dem
onstrations are determining and point
ing out improved practices which in
crease production of grain. Heavy fer
tilization, early plantings, thick spacing, 
use of adapted hybrids or varieties, 
and proper cultivation will produce 
more corn. As soon as these practices 
become routine with most of the farm
ers, we may grow plenty of grain 
feed.

How long will it take to establish 
this happy state, and how can the rate 
of progress toward the goal be speeded 
up? Do we still have a selling job to

do? Farmers are now recognizing 
their problems and are ready to tackle 
them. Fertilizers will be made avail
able in a year or two in much larger 
quantities. If we are inclined to be
come discouraged, it should be recog
nized that fertilizer tests and demon
strations for cotton were continued for 
15 to 20 years in making the use of 
fertilizer a routine practice. It should 
not take so long for corn and oats if 
we really want livestock.

The rate of spread of desired prac
tices by farmers in grain production can 
be speeded up. Ample nitrate mate
rials must be made available, along with 
complete fertilizers. Leadership must 
be informed, motivated, and activated. 
Continuous wide-spread field demon
strations must be visited by many farm
ers. Most farmers “know more than 
they do.” It takes the “seeing” of 
demonstrations to “inspire” many of 
them to action on their own farms. 
These and all of the other common 
tools used in education may be em
ployed in a more intensive way. They 
will speed up the spread of practices 
which will produce more grain in 
Mississippi for more livestock.

Teaching

( From page 5)

tall, forbidding lady who probably 
never got more than sixty dollars a 
month wages in her whole teaching 
career. Those things of course are 
seldom openly measured or used to 
attract recruits to the teaching profes
sion. You can’t exist on some pupil’s 
fond memories after your bones have 
mouldered away. Yet I can’t help 
feeling that one who takes a little of 
the reward in respect and reverence 
is not entirely missing the bus.

My hunch is that the wages and the 
honors were too meager to be reckoned 
as the reason why our generation had 
such excellent teachers. It seems to me

that a deeper feeling for public service 
as such and a greater inner light to 
impart knowledge must have animated 
the best of our teachers back then. 
Of course, the sum total of accumu
lated facts and the field of knowledge 
man possessed in our school days do not 
compare in complexity or in magnitude 
with the whole realm of wisdom and 
science which teachers must touch upon 
today. This reason may well call for 
better paid teachers to compete with 
commerce, but it cannot explain the 
deeper philosophy which makes the 
good teacher function as powerfully as 
a good parent—and often even better.
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DN every hand these days reports 
come to me about the scandal of 

the era showing up in the dearth of 
teachers of any kind—good, bad, or in
different—and the many schools which 
are obliged to close for lack of instruc
tors. Some states and counties have 
sent out SOS calls for the oldsters of 
the teaching craft, the ones who started 
out in our day and quit the profession 
to get married and raise pupils for 
somebody else to teach. They give 
these folks a hasty once-over and plug 
them into gaps with a temporary cer
tificate, hoping they won’t do too much 
harm or become too fuddled over new 
subjects.

Much wiser and better is the plan 
to encourage recruits to the teaching 
craft by an organized and systematic 
effort; a system of selection while the 
trainees are in the formative school 
period, and a gentle pressure exerted to 
that end by their teachers and asso
ciates. Literature has been issued and 
distributed to hasten this hunt for the 
finest available timber, and campaigns 
are under way to enlist these top layers 
of the youth crop.

It deserves to succeed. I hope it suc
ceeds at a faster clip than the parallel 
drive now afoot to get more students 
to devote their lives to library work 
and nursing and dental occupations. 
Librarians are just about as few and far 
between as teachers—less than a hun
dred being graduated in all the library 
schools of the country last year. The 
gentle duties of the nurse are not re
garded with youthful fervor, and the 
young men anxious to clean and fill 
molars are scarce.

Those who are spearheading the 
teacher recruiting drive use plausible 
arguments. They recognize the dis
advantage of low salaries relative to 
other professions, but these handicaps 
are being steadily reduced by an 
aroused public opinion, they state. The 
emphasis is placed on the personal sat
isfactions of teaching and the oppor

tunity for a place of civic honor and 
social prestige, with vacation for travel, 
study, and relaxation. In other words, 
the idea is that other jobs have received 
so much glamour that the role of the 
teacher in making the country better 
has been sidetracked, perhaps in favor 
of jobs that entertain and amuse.

It strikes us that much can be done 
in country communities to encourage 
this recruiting of the best one-third of 
the available young people to enter the 
teaching profession through thorough 
organization, including the homes and 
social gatherings. But the high per
centage of these talented and attractive 
personalities eventually seek a home and 
a family life of their own, so the turn
over is rapid and the present campaign 
must be continuous and persistent. The 
women soon yearn for wifely duties not 
always compatible with teaching, and 
the men recruits get restless and often 
enter other lines which seem to offer 
better pay and more exciting experi
ences.

IT  must be a continuous program 
from now on. Official reports reveal 

that out of the twenty-seven million 
school pupils in this country fully two 
million depend for their leadership and 
their daily instruction upon persons un
able to qualify for even the very low
est standard of teaching certificates.

Moreover, about five million more 
pupils get lessons from teachers with 
less than a four-year college course be
hind them. It is also known that more 
than five million children of school age 
are not attending school at all, part of 
this being because of a scarcity of 
teachers available at the prices offered.

The war years did something to our 
teaching staff, as well as to the rate of 
training for teaching jobs. Last Octo
ber only 71,000 men and women en
rolled in teacher colleges for full-time 
work. Just before the war broke out, 
the average attendance at these pre
paratory schools was over 90,000.
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It also develops upon close scrutiny 
of these 71,000 enrollees that a good per
centage of them have no intention to 
teach classes as a profession. They are 
going to these institutions because they 
could not find room elsewhere.

YES, there are a larger number of 
men enrolled in these colleges than 

there were before the war. But let’s 
not get fooled by that situation. The 
idea is to enter the teacher-training 
courses while waiting for a chance to 
enroll in some liberal arts college or 
university. About 60,000 veterans are 
studying in this way at the various 
teacher colleges of the country, but 
that represents less than three per cent 
of the enrollment under the G. I. bill 
of rights act.

Since 1941 the country has lost 350,- 
000 qualified teachers over and above 
normal expectations. This leaves 75,000 
positions either entirely abandoned or 
left vacant. There are over 100,000 
persons with emergency licenses en
gaged in daily teaching. Of the total 
enrollment in all colleges and uni
versities, about seven per cent claim 
they intend to teach school upon gradu
ation. Twenty years ago the percentage 
was about twenty-five per cent expect
ing to teach school following their col
lege course.

Higher guaranteed salaries, with 
room for advancement to superior per
formers, plus a sensible adjustment of 
the teaching load to a point where every 
pupil has a closer relation with his 
teacher are among the broad remedies 
proposed.

Your doctor or lawyer has his edu
cation and personality to bargain with 
as he begins his career, just like the 
teacher does. But the teacher often 
chafes because he has so little power to 
increase his income and build up his 
financial reserves; and he notices that 
his college chum who entered the legal 
or medical world gets ahead faster. 
Budget economy campaigns come

swooping along in the aftermath of 
war or in a depression period, and the 
teacher must defer his reward to a 
distant day. Hired for some public 
service too often poorly appreciated, the 
servant of the town or city or state 
has to take what the politicians hand 
him and keep mum.

Naturally, the average harassed 
teacher fails to check the other less 
rosy side of the picture for the brethren 
engaged in personal body services or 
court-room tangles. He often overlooks 
the long hours, the ungodly midnight 
calls, the dull procedure in preparation 
of cases, and the nervous tension of such 
callings; and likewise he forgets that 
there are overdue accounts and bad 
collections involved. At least the teacher 
has some time to himself, does not 
worry overmuch about other people’s 
physical or mental ailments or crimes, 
and ysually gets his check on time 
without recourse to any pressure.

I presume no influence is greater or 
more charged with potent power for 
future things than the influence that* 
deals with developing minds. It almost 
scares one to think this over and to 
know that only when ignorance is done 
away with and we can see through 
sham and greed are we going to govern 
our nations in the ways of peace and 
harmony.

RIG H T and wrong often scale down 
to common sense versus stupidity. 

So if we can teach kids to see clearly 
and weigh fairly and get sufficient back
ground to uphold the dignity of man 
and avoid senseless and useless preju
dices, it sort of seems like we could 
brush off a lot of the things that cause 
friction and start wars.

Teachers in common schools have a 
chance to reach the big majority of the 
people who run this country in later 
life. Many of the citizens of this day 
and age never went beyond eighth grade 
or high school. This doesn’t mean that 
we don’t need teachers who have high-
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class college degrees. Your teacher 
should always be a mile or so ahead of 
the pupil in educational attainments. 
That is, he should be unless the teacher 
gets snooty and snobbish through too 
many false notions about educational 
superiority. Rather than see that hap
pen I’d go back to Mark Hopkins and 
his hollow log and sit on one end of 
it until Domesday.

I am for any approach to the teacher 
problem which puts emphasis upon 
human relations and companionship 
and the open mind. If we have to 
economize on facilities let’s be cheap 
about the frills and furbelows of the 
classroom, and even about the books 
and globes and charts, rather than to set 
up a gaudy modern assortment of tools 
and find ourselves without a good 
teacher to handle them.

Ed u c a t i o n  is taking a much
larger share of the real estate tax 

bill than it did forty years ago, but is it 
wrong to say we are probably getting 
that money back with interest? Kids 
are not so neglected these days when 
they are a trifle goofy or out of adjust
ment. They learn faster because teach
ers know how to teach better. We all 
benefit by school improvements, even us 
old codgers who haven’t put foot into a 
schoolroom for a decade. The last war 
showed us how blamed smart those 
youngsters were when put up against a 
sad world-blunder. That didn’t just 
happen, because it came after good 
years of schooling. If schools can train 
kids to be better soldiers and sailors and 
battlefield mechanics and flyers and 
grease monkeys, maybe the same teach
ers can do something yet to stave off 
another catastrophe.

So I guess there’s something basic 
about this teaching business after all, 
and we can’t pass the buck much longer. 
What can you do to recruit better 
teachers? Go back to school and find 
out.

Time Proven LaMotte 
Soil Testing Apparatus
L a M o tte  S oil T e s t in g  S erv ice  is  th e  
d ire c t  re s u lt  o f 26 y e a rs  o f ex ten s iv e  
c o o p e ra tiv e  re se a rc h  w ith  ag ro n o m is ts  
an d  e x p e r t so il te c h n o lo g is ts  to  p ro v id e  
sim p lified  so il te s t in g  m e th o d s. T h ese  
m ethods a re  b ased  on fu n d a m e n ta lly  
sound  ch em ica l re a c tio n s  a d a p te d  to  
th e  s tu d y  of so ils , an d  h av e  p roved  to  
be in v a lu a b le  a id s  in  d ia g n o s in g  defi
c ien c ie s  in  p la n t  food c o n s titu e n ts . 
T h ese  m e th o d s  a re  flex ib le  and  a re  
ca p ab le  of a p p lic a tio n  to  a l l  ty p e s  of 
so il w ith  p ro p e r  in te rp re ta t io n  to  com 
p e n sa te  fo r an y  sp e c ia l so il co n d itio n s  
en co u n te red .
M eth o d s fo r th e  fo llo w in g  a re  a v a i l 
ab le  in  s in g le  u n its  o r in  co m b in a tio n  
s e ts :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (aeidity & alka-
N itrite Nitrogen linity)
Available Potash Manganeses
Available Phosphorus Magnesium 
Chlorides Aluminum
Sulfates Replaceable Calcium

T e s ts  fo r O rg a n ic  M a tte r  and  N u tr ie n t 
S o lu tio n s  (h y d ro c u ltu re )  fu rn ish ed  on ly  
as s e p a ra te  u n its .

LaMotte Combination 
Soil Testing Outfit

S ta n d a rd  m odel fo r p H , N itra te , P h o s
pho ru s and  P o ta sh . C om plete  w ith  in 
s tru c tio n s , $35.00 f.o .b . T ow son , M ary 
land .
I l lu s tr a te d  l i te r a tu re  w ill be se n t upon 
req u e s t w ith o u t o b lig a tio n .

LaMotte Chemical 
Products Co.

Dept. BC Towson 4. Md.
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WAkvnieA
Two months after he had run over 

a girl, a North Carolina motorist mar
ried her. If that sort of thing were 
made compulsory, there’d be less 
reckless driving.

There was a young chap named 
McComb,

W ho was cleaning his pants in his 
home;

H e used gasoline—
T hat’s the last that was seen 
Of McComb or his pants or his home.

Joe: “Do you know what one
cigarette said to the other?”

Bob: “No, w hat?”
Joe: “I hope I don’t get lit tonight 

and make an ash of myself.”

In the ninth grade English class the 
teacher was discussing etiquette. When 
she finished, she asked Bobby how he 
would ask a girl to dance.

Bobby replied: “Come on, worm, 
let’s wiggle!”

The tourist had stopped to change 
tires. “I suppose,” he remarked to a 
native on-looker, “that in these isolated 
parts the necessities of life come pretty 
high.”

“Yer right, stranger,” the native re
plied gloomily, “an’ it ain’t worth 
drinkin’ when ye git it.”

“Pardon me, Mrs. Astor, but that! 
never would have happened if youi 
hadn’t stepped between me and that] 
spittoon.”

Indisposed

“I hear you got a girl, Sam.”
“Yes.”
“W hat’s her name?”
“Belle.”
“Seen her lately?”
“No.”
“W hat’s the matter—had a fightl 

with her?”
“No, I went to her house last nightl 

and there was a sign on the door, ‘Belli 
out of order,’ so I didn’t go in.”

“Pappa, vat iss a guardian?”
“A guardian, mine son, iss some- 

vone vot takes your fodders place.” 
“Mine goodness, pappa, den I goti 

five of dem.”

DARNED SAFE

“Yer know, no matter where I keep 
me money, the missus alius finds it.” 

“My wife never finds mine. I keep it 
in the basket with me undarned socks. ’

“I wish we’d get a few shipwrecked 
sailors washed ashore,” mused the can
nibal. chief. “W hat I need is a good 
dose of salts.”
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BORON IN AGRICULTURE
A uthorities have recognized that the depletion of 

Boron in soil has been reflected in lim ited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County A gents are steadily  
increasing the recognition of the need for Boron in 
agriculture. W e are prepared to render every prac
tical assistance.

Borax is economical and very little  is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX
jjCVi cxyUcuttube.

20 Mule Team. Reg. U. S. Pet. Off.



AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
Tom atoea (G en era l) Sweet Potatoea (G en aral)
Asparagus (G en era l) B etter Corn (M ldw eat) and (N orth east)
V ino Cropa (G en era l)

Reprints
N -9 P rob lem s o f  F eed in g  Cigar lea f T obacco  
F -3 -40  W hen F ertiliz in g , C onsider P lan t-food  

C ontent o f  Crops 
S -5 -4 0  W hat Is  tbo M atter w ith  Y our S o il?  
11-12*42 W artim e C ontribution  o f  th e  A m eri

can P otash  Industry  
J-2 -43  M aintain ing F ertility  W hen Growing  

P eanuts
Y -5-4S V alue &  L im itations o f  M ethods o f  

D iagnosing  P lan t N utrien t N eeds 
F P -8-43  P otash  for  C itrus Crops in  C aliforn ia  
A-1 -4 4  W hat’s in  T hat F ertiliser  Bag?  
H -2-44  Efficient F ertilisers fo r  P ota to  Farms 
A A -8-44  F lorida K now s How to  F ertilise  

Citrus
CC-8-44 S o il F ertility 's Effect on  A sparagus 
Q Q -12-44  L eaf A nalysis— A G uide to  B etter  

Crops
P -3 -4 5  B alanced F ertility  in  the Orchard  
Z -5-45 A lfa lfa ——the A ristocrat 
D D -5-45  A Case o f  C om bined P otassium  and 

B oron D eficiencies in  Grapes 
G G -6-45 K now  Y our S o il
L L -8-45 F ertilis in g  fo r  B etter Soybeans in  

N orth C arolina  
0 0 - 8 - 4 5  P otash  F ertilisers A re N eeded on  

Many M idwestern Farms 
P P -1 0 -4 5  M ore V egetab les for Less M oney 
Q Q -1 0 -4 5  A L ittle  B oron B oosts Sw eet P otato  

Y ields
T T -1 0 -4 5  K udsu R esponds to  P otash  
Y Y -11-45 P otash— In W ar and Peace  
Z Z -11-45 F irst T hings F irst in  S o il F ertility  
BBB-1 2 -4 5  Success w ith B lueberries 
C CC-12-45 P oor Soils— P oor P eop le  
R -l-4 6  Potash Increases T om ato Y ield  and 

Q uality
D - l-4 6  A New L egum e for  th e  South— W ild 

W inter Peas 
H -2-46  P low -so le  P laced  P lant F ood for  Bet

ter Crop P rod u cticn  
J-2-46  C orrecting P otash  D eficiency in Grow

ing Corn „
N -3 -46  Sweet P ota toes Are P roving New Gold  

fo r  the South
0 -3 -4 6  F ertilizer P lacem ent fo r  Corn in  Ken

tucky
P-3 -4 6  T he Story o f  Potash  
Q ‘4 -4 6  Potash T reatm ent Makes B etter Sweet 

C lover
R -4-46  A lfa lfa  in  M ississippi D ecreased as 

Soil F ertility  D eclined  
S -4 -46  P low -under F ertiliser  Ups Corn Y ields  
T -4 -46  P otash  Losses on  the D airy Farm  
W -4-46  Muck S o ils P roduce Q uality  Sweet 

Corn for  C anning  
Y -5-46  Learn H unger Signs o f  Crops 
A A -5-46 Efficient F ertilisers N eeded for  Profit 

in C otton  
B B -5-46 T he S o il Is O ur H eritage 
C C-5-46 Corn P rodu ction  in  M ississippi

HII-6 -4 6  M istakes Versus E ssentials o f  
P ond M anagem ent fo r  Fish  

11-6-46 P astures in  M ississippi Produce 
Profits

L L -8-46 Trends in  th e  Use o f  M ajor Plant 
F oods

M M -8-46 For Farm s and Game Preserves—1 
B icolor Lespedesa  

N N -10-46  S o il T esting— A P ractica l Aid to 
the Grower &  Industry

0 0 - 1 0 - 4 6  S o il A eration  A ffects F ertiliser  
N eeds

Q Q -10-46  T ip-burn-like C ondition  in  
G reenhouse L ettuce Corrected by 
Borax

SS-1 0 -4 6  T he Use o f  Caley P eas in  Ala
bam a’s B lack B elt 

T T -11 -46  M echanical P roduction  o f  Cotton in 
the Y azoo M ississippi D elta  

U U -11-46  F ertilizer Ineq u a lities • • • Can 
They Be Corrected ?

VV-11 -4 6  U sing P otash  in  S o il Conservation  
W W -11-46 S o il R equirem ents fo r  Red Clover 
X X-1 2 -4 6  Farm M echanization in  R elation  

to C otton Q uality and M arketing 
Y Y -12-46 How Guernsey Calves H elped Solve 

a Feed & Crop F ertilization  Problem  
Z Z -12-46 A lfa lfa— A Crop to  U tilize the 

S outh ’s Resources 
A A A -12-46 A D iscussion  o f  S o il A nalyses on 

the Forested Coastal P la in , B ottom 
land Coast P rairie , &  Cross Tim bers 
o f  Texas

B B B -12-46 F ertilizing & C ropping Systems 
fo r  Flue-Cured T obacco  

CCC-12-46 Hugh B ennett’s H om ecom ing  
A -l-4 7  F ertiliz ing  V egetables by A pplying  

F ertilizer to P receding Cover Crop 
B -l-4 7  The Use o f  D ipicrylam ine in  Tissue 

T esting fo r  Potash  
C -l-4 7  Potash M eets Its R esponsib ilities  
D -l-4 7  Good Pastures Conserve and Pay  
E -l-4 7  Farm Security A dm inistration  Gave 

Me My Start 
G -2-47 Research P oints the Way fo r  Higher 

Corn Y ields in  North Carolina 
H -2-47 La rge Grasses for Pasture
1-2-47 Fertilizers and Human Health  
J-2-47  Y ields T ell the Story
K -2-47 P otash  Pays fo r  Peas at C hehalis, 

W ashington  
L -3-47 Sugar B eets R equire A dequate Soil 

A eration
M -3-47 T he R ole o f  M ajor Elem ents in  Plant 

N utrition
N -3-47  Efficient M anagem ent for Abundant 

Pastures
0 -3 -4 7  Increased Q uality  o f  Products Is 

Answer to the Problem  
P -3-47  Year-round Grazing

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.



M ake your own GOOD LUCK!
Would you like to know the secret 
of catching a nice “mess” of big fish 
every time you “wet a hook” in your 
favorite pond?

The secret is plankton algae! All 
the fish in your pond depend, directly 
or indirectly, on plankton algae for 
food. They either eat plankton algae, 
or eat animal and insect life which 
exists on plankton algae, or eat other 
fish which eat plankton algae.

Plankton algae is a tiny  
water plant, so small it cannot 
be seen by the naked eye. But 
you can tell when plankton 
algae is present in sufficient 
quantities, as it gives the water 
a greenish or brownish color.

When your pond is well- 
m a n a g e d  and p r o p e r l y

stocked with fish and the water sup
ports an abundant growth of plank
ton algae, you always have good 
fishing luck. Like other plants, plank
ton algae requires plantfood for 
abundant growth. By adding ferti
lizer to your fish pond, you increase 
the growth of plankton algae and 
thus supply the food needed to grow 
more fish and bigger fish.

Virginia - Carolina Chemical 
Corporation has been a leader 
in the manufacture of better 
fish-pond fertilizers for many 
years. In growing crops or 
growing fish, make your own 
good luck: t/seV-C Fertilizers! 
F R E E :  W rite to the address 
below fo r y o u r  free copy o f  
“Good Luck for Fishermen."

V IR G IN IA -C A R O L IN A  CHEM ICAL C O R P O R ATIO N
Richmond, Va. • Norfolk, Va. • Greensboro, N. C. • Wilmington, N. C. 
Columbia, S. C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, Miss. • Memphis, Tenn. • Shreveport, La. 
Orlando, Fla. • E. St. Louis, III. • Baltimore, Md. • Carteret, N. J. • Cincinnati, 0.

F E R T i L i Z E R Sirv»;
Make the 

good earth 
better!



THE PLANT 
SPEAKS

A new four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

THE PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O T H E R  16M M . C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R I T O R I E S  IN D IC A T E D

P o ta sh  in  S o u th e rn  A g ri
c u ltu re  (S o u th )

In  th e  C lover (N o r th 
e a s t)

B rin g in g  C itru s  Q u a li ty  
to  M a rk e t (W e s t)

M ach ine P la c e m e n t of 
F e r t i l i z e r  (W e s t)

L a t in o  C lo v er P a s tu re s  
(W e s t)

B o rax  F ro m  D e se rt

P o ta sh  from  S o il to 
P la n t  (W e s t)  

P o ta sh  D efic iency  in 
G rapes and  P ru n e s  
(W e s t)

N ew  S o ils  from  O ld 
(M id w es t)

P o ta sh  P ro d u c tio n  in 
A m erica  (A ll)

S ave T h a t Soil (A ll)  
to  F a rm  (A ll)

IMPORTANT  
Requests should be made w ell in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

m .........................

S r  f
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J L i t S E

P rin te d  in U. &
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T HR E E  E L E P H A N T  B O R A X

W IT H  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

T H R EE ELEPH A N T BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa., Charlotte, N . C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

D etroit, Mich.
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Ham blet & Hayes Co., Peabody, Mass.
The O. Hommel Co., Pittsburgh, Pa.
Innis Speiden & Co., New York City and 

Gloversville, N. Y.

Kraft Chemical Co., Inc., Chicago, 111.

Marble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., Atlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
C ity, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph Turner & Co., Ridgefield, N . J. and 
Chicago, 111.

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and W ilmington, N . C.

Sears, Roebuck & Co. Stores 

IN  CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

Information and Agricultural Boron References sent free on request. 
W rite Direct to:

A m eric an  P otash  
&  Ch em ic a l  Co r po r atio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate of Potash in America
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T he W hole T ru th — N o t  Selected T ru th  
R . H .  S t i n c h f i e l d ,  Editor 

Editorial Office: 11JJ 16th Street, N. W ., W ashington 6, D. C.
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Motor Meanderings

7IFTER driving motor cars fully 400,000 miles in twenty years, I’ve 
* *  not had my hands on a steering wheel for thirty months—and 
do not seem to miss it much. Last week I rode with a friend along 
a dizzy, busy highway on a main artery southward, and I got panicky 
thinking how I had been able to escape a crash landing in all those 
years I piloted a car under various hazards, such as weather, breakage, 
and my own or someone else’s blundering.

My very first experience of responsibility on the open road was behind 
a gentle bay mare, and being young and only recently graduated from 
holding the extreme ends of the reins back of my father’s hands, I was 
pretty skittish and jumpy. The driver’s seat of the high, old buggy 
seemed to be at an enormous elevation above the lumbering equine 
power generator with which I was entrusted for guiding and com
manding.

I looked down along her broad back the sound of some clattering vehicle 
to see if all the straps and buckles were coming up from the rear, 
snug, peered over at the tugs and No hindsight mirror enabled me to 
scanned the singletree, and hoped the detect the teams drawing abreast of me, 
wheel bolts were tight. Whenever I saw and I was braced and tense lest some 
a cloud of dust ahead I yanked the right- careening runaway outfit should catch 
hand rein long before the approaching up and smash us or snap off our run- 
wagon met me, townward bound. In ning gear. Sitting upright and stiff 
similar fashion I gave more than my like one of the tin-man drivers on my 
entitled half of the gritty turnpike at circus-wagon toy, I grasped the lines

3
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until my knuckles were white and 
braced both feet against the dashboard. 
The mere sight of the frayed whip in 
its leather socket at my right made me 
tremble. I was in no mood for “acceler
ation,” but I sure hoped the buggy 
brakes were working. It was at least 
two months before I relaxed like the 
mare herself and jogged forward 
through summer lanes enjoying the 
views on either side.

Runaways of those days were bad 
enough sometimes to instill all this 
fear and trepidation. Just previous to 
my initiation as a horse persuader, I 
had stood well back from the village 
curb and gasped in horror at a first-class 
runaway. The fear-crazed driver was 
an old man, standing with shaking legs 
and bulging eyes, sawing vainly at the 
bit of a fractious colt doing a speedy 
mile down the dusty street lined with 
nags and vehicles at the hitching racks.

At the narrow corner near the canal 
the colt missed the turn and smashed 
the light wagon against the stone wall, 
throwing the feeble farmer twenty feet 
in the air and cracking his skull on the 
wood-block pavement like an egg-shell. 
It was a wonder that this vision of sud
den death did not condition me forever 
against driving anything.

HEAD-ON collisions were not as 
common in the old runaway age 

as they have since become with motor 
demons. Rear-enders and side swipes 
were more frequent, but the chances of 
any outfit being involved other than the 
one which the terrified horse was haul
ing were risky enough anyhow. Brakes 
didn’t do much good either, because a 
scared animal would snake a stoneboat 
to perdition if it had to.

I presume there are no accurate avail
able records assembled to inform us of 
the relative accident rates, comparing 
the horse-drawn era with modern gas- 
propelled travel. The number of ve
hicles on the highways was only a small 
fraction of those we have today, the 
“open road” was not so open, and the

racing of those simple days was mostly 
pre-arranged, prepared for, and pre
meditated. Of course, the drunken 
driver had his awful innings back there 
too, and I have often1 helped pull scores 
of sodden wrecks from weedy ditches 
and recovered lost horses for them.

AFTER I left home to earn my own 
board and keep there came an 

interval of a few years when I remained 
afoot, having no conveyance to drive or 
any reason for driving one. During 
this period the horse entered the eclipse, 
and by slow degrees the livery stable 
and its back-yard counterparts under
went a slow demise. The socket-wrench 
and the starting crank replaced the 
harness and the hames.

Many of my old boyhood chums had 
yielded to the new mode of transporta
tion and they talked wisely of Reo’s 
Cartercars, Maxwells, Marmons, White 
Steamers, Locomobiles, and Fords; and 
chatted in a strange jargon about car
buretors, manifolds, and grease-guns. 
But I resumed my plodding on a small 
stipend, shoe leather being my chief 
overhead for locomotion. A few of 
them gave me rides, while I held onto, 
my hat and wondered if they could 
“ever stop her.”

W ithin two years after I had found 
the right life partner, our mutual ven 
for open country rambles bloome- rorth 
at last in the shape of a third-hand four- 
cylinder Ford hack, that model with the 
extra broad rear and the high top, a 
car which moved up, down, and side
ways almost as consistently as it rumbled 
forward.

I tried it once around the block and 
was too scared to make another attempt, 
the foot work being too complex for my 
slow comprehension. The fact that the 
old car came to us direct from a good 
Methodist minister did not mend my 
morale. It still carried a sly hint of the 
devil in it, to my wary eyes. My cour
age waned.

So the job of chauffeur to the family 
rested with my young wife. She took 
me along for company and a possible
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puncture. Her eyes were aglow with 
pride at the ownership of such a 
gorgeous buggy, and she meant to en
joy it whether or no. It took some 
courage on her part, 
considering the age of 
the relic we rode in, 
the scarcity of repair 
shops in those days, 
and the narrow, rutty 
roads. Moreover, she 
had never been a horse
woman and traveling 
the open road was new 
to her. I have never 
sneered since then at 
(1) women’s driving 
or (2) husbands who 
let their wives pilot the 
family car invariably.

Presently my wife 
had her first baby.
While she was in the 
hospital I resolved to 
sell the old ministerial 
marvel and secretly 
buy a brand new Chevrolet. Inasmuch 
as lying-in fees were not as inflated 
then as now and we had good local 
credit established, I was not conscience- 
smitten by the undertaking thus con
templated. Anyhow the miracle hap
pened and I took a few lessons on the 
sly, being doubly determined not to be 
timorous in this, as long as she had been 
so brave in “that.”

SO the bright morning came when 
the Doc had dated the new Mother 

to return to our nest with the new prize 
package. I carried the baby out, with 
a nurse trailing along beside my wife. 
At first sight of the shiny new car, my 
wife stopped in her tracks and asked 
whose auto I had borrowed, and what 
on earth had happened to “old in- 
vigorator.”

The thrilling story was soon told, 
the joyful tears were on tap as expected, 
we bundled everything in, and away 
we all sailed on that very first of many 
pleasant family jaunts taken in that 
bus and four of its successors. On the

next Sunday we took Grandma and 
Uncle Rupert and the new baby on a 
wonderful outing amid the fields of 
summertime, doing, as I recall with 

bated breath, at least 
35 miles an hour 
where the gravel road 
was level. We called 
on a group of relations 
who owed us many a 
meal, and thereby re
ceived some immedi
ate interest on our in
vestment.

I used to get senti
mental over Black 
Beauty, and later about 
some of our numerous 
nags, but I never 
imagined myself get
ting that way about an 
old senseless, mechan
ical contrivance like a 
greasy motor car. Yet 
I solemnly swear that 
on each occasion when 

I turned in a car in trade on a 
new one, and as I sorted out things of 
my own from its pockets and compart
ments, it made me feel regretful, just 
like losing an old friend. I have even 
patted the hood of such a vehicle that 
had carted me around unscathed for
60,000 miles, and muttered to it, “Good
bye and a good operator for you,” as I 
handed over the keys.

For you know from similar experi
ence that a driver and his automobile 
finally become somewhat synchronized 
and harmonious, a sort of mysterious 
connection existing between the man 
and the machine. Any slight defect or 
maladjustment in the mechanism is in
stantly translated to the driver’s hands 
and feet; and by the same token, the 
weakness or inattention of the driver 
quickly affects the gears and gadgets 
of which he is almost a part. But it 
takes a few hundreds of miles of driving 
to fix that relationship firmly after a 
new car is bought.

Many of my business trips have been 
( Turn to page 49)



Fig* 1* A soybean experim ent located  on a N orfo lk  sandy loam  low  in  availab le nutrients, par* 
ticu larly  potash . T he average State y ie ld  can be trip led  w ith the use o f  a good lim ing  and fertili

za tion  program  along w ith good  stands o f  adapted varieties.

Profitable Soybean Yields 

in North Carolina
B, W. X %Ln and £. O. Ĵdartu/iej

Agricultural Experim ent Station, Raleigh, N orth Carolina

SUCCESSFUL production of soy
beans in the Southeast is largely 

dependent upon an adequate supply of 
plant nutrients and a good stand of an 
adapted variety (fig. 1).

The 1939-44 reported yield of soy
beans in North Carolina was 10.9 
bushels per acre. Yields such as these 
are not profitable. As a rule, little 
fertilizer or lime is used on soybeans or 
on the crops in rotation with soybeans. 
Soybeans, however, require potash and 
phosphorus just like cotton, tobacco, 
corn, or any other crop (fig. 2). While

the amounts removed by soybeans vary 
with location, season, and variety, it 
should be noted that approximately 
twice as much K zO as P20 5 is removed.

Experimental work conducted in 
North Carolina the past few years 
shows that yields of 30 to 40 bushels 
per acre can be regularly expected if 
proper production practices are fol
lowed. These important practices were 
found to be as follows:

(a) Lim ing the soil w ith dolomitic lime
stone in  accordance with its requirements as 
shown by soil tests.
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(b) Fertilizing w ith adequate am ounts of 
potash and phosphorus.

(c) Planting and securing a good stand of 
an adapted variety.

Experiments
In order to show more clearly the 

importance of these practices in the 
successful production of soybeans, nine 
tests were located in the Coastal Plain 
of North Carolina in 1946.

Dolomitic limestone was broadcast in 
February on the lime plots with the 
normal rate being one ton per acre. 
Plots with no fertilizer and with 400 
pounds per acre of 0-10-20 were located 
on the limed and unlimed blocks. The 
400-pound rate was selected because a 
40-bushel crop of beans will remove at 
least three-fourths of this amount. The 
0-10-20 analysis was used because, as 
shown by figure 2, soybeans require 
twice as much potash as phosphorus, 
and other crop response data indicated 
that this would be a desirable ratio. 
In addition, potash alone and phos

phorus alone were applied on the limed 
plots. The fertilizer was placed in 
bands to each side of the seed. The 
Ogden variety was planted at a rate 
sufficient to give 10 to 12 seeds per 
foot in a 3- or 3V2-foot row.

Results
The results obtained in these experi

ments reveal the importance of lime 
and fertilizer very clearly (fig. 3). An 
average of all the tests showed the 
following yields: no lime or fertilizer,
22.0 bushels; lime alone, 24.8 bushels; 
fertilizer alone, 27.2 bushels; lime and 
fertilizer, 34.4 bushels (table 1 and 
fig. 3). These results show that the 
addition of lime alone or fertilizer alone 
is not sufficient. Attention must be di
rected toward both factors if maximum 
yields are to be reached. In addition, 
both phosphorus and potash were neces
sary in most of the experiments (table 
1). As shown by the average yields, 
phosphorus alone increased yields 2.2

Kg O REMOVED Wm SOYBEANS -  4 0  BUSHELS 
H  TOBACCO -1 2 0 0  POUNDS 
@  PEANUTS - 2 0  BAGS +  HAY 
ten COTTON -  2  BALES 
E33 CORN-100 BUSHELS

REMOVED

Fig. 2 . Soybeans require phosphorus and potash just lik e  other crops.
in  harvested p o rtio n .)

(K 2O and P 2O5 rem oved
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T a b l e  1 . Y i e l d  R e s p o n s e  f r o m  L i m e  a n d  F e r t i l i z e r  o n  O g d e n  S o y b e a n s

C oun ty Soil T ype

N o Lime 1 T on L im e 1 Least
signifi

cant
differ
ence
(.05)

N o
fertil

izer

400 lbs. 
0 -10-20

N o
fertil

izer

200 lbs. 
0 -2 0 -0

' •

160 lbs. 
0 -0 -5 0

400 lbs. 
0 -10-20

B u /A B u /A B u /A B u /A B u /A B u /A B u/A
1. Edgecom be N orfolk loam y 5 .0 22 .1 2 .6 4 .9 19.8 3 1 .9 2 .0

(W hitehurst) fine sand
2. Edgecom be W ickham 18.7 17 .8 16 .0 20 .9 19 .3 2 2 .6 1.9

(S a tte rthw aite ) sandy  lo a m 3
3. H alifax N orfolk sandy 2 9 .0 31 .3 32 .5 31 .9 32 .4 3 9 .3 2 .8

(G arner) loam
4. H alifax W ickham 2 5 .7 2 6 .8 30 .1 2 9 .9 30 .8 3 1 .6 2 .7

(Pierce) sandy loam
5. Jones C raven  very 25 .3 2 7 .8 2 2 .8 26 .0 26 .7 33 .1 1.8

(D uval) fine sandy  loam
6. B eaufo rt P o rtsm ou th 18 .2 33 .2 22 .4 2 1 .9 32 .6 33 .3 2 .2

(Slack) sandy  loam
7. B eaufort P o rtsm ou th 11 .3 17 .4 2 1 .6 30 .9 24 .4 31 .5 1.8

(Bragg) sandy  loam
8. D uplin D u n b ar fine 2 2 .5 22 .4 3 2 .8 34 .2 37 .7 3 7 .7 1.8

(Wells) san d y  loam
9. P asquo tank E lk ton  silt 4 2 .4 46 .3 4 2 .0 42 .1 44 .1 4 8 .3 2 .7

(H arris) loam

A V E R A G E  Y IE L D S 2 2 .0 27 .2 2 4 .8 2 7 .0 29 .7 34 .4

Increase for tre a tm e n t 5 .2 2 .8 5 .0 7 .7 12.4

1 Two tons lime on experiment No. 7. 
3 Very dry.

AVERAGE YIELD IN Nil 
OGDEN VAl

400 LBS. LIME + 
0-10-20  400 LBS

0 - 10-20

CHECK

F ig . 3 . L im e and fertiliza tion  w ith  4 0 0  pounds 0 -1 0 -2 0  per acre increased  th e  y ields o l  soybeans 
to  3 4  bushels per acre. (A verage o f  n in e experim ents in  1 9 4 6 .)
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NORFOLK LOAMY FINE SAND
(L O W  IN A V A ILA B LE  N U TR IEN TS)

m  

s i l  1
8 S S B
H I

m

sJ I
m

CHECK LIME 400 LBS. LIME +
0-10-20 400 LBS.

0-10-20

Fig. 4 . Soybean y ie ld s were increased  from  5  bushels per acre on the check  p lo t to 3 2  bushels  
when lim e and fertilizer  were app lied  on th is in fer tile  N orfo lk  loam y fine sand. (S am e location

is  show n in  F ig. 1 .)

bushels, and potash alone, 4.9 bushels; 
but both of them together increased 
yields 9.6 bushels.

The response of soybeans to appli
cations of lime, phosphorus, and potash 
on any particular soil is of course re
lated to the amounts of nutrients in 
that soil. The soil analyses are given 
in table 2. At location No. 6 there was 
no response to dolomitic limestone. 
The soil at this location contained the 
highest amounts of calcium and mag
nesium. In general, the greater the 
amount of phosphorus and potash in 
these soils, the less the yield response 
of soybeans to applications of these 
nutrients. Other environmental factors 
complicate this relationship, however.

Soils now producing very low yields 
will produce well if treated properly. 
For example, in the experiment in 
Edgecombe County on a Norfolk loamy 
fine sand very low in plant nutrients, 
particularly potash, a yield of 5.0 
bushels per acre was obtained with no 
fertilizer or lime (fig. 4). W ith lime 
and fertilizer, 31.9 bushels were pro

duced. The quality of the beans was 
also much improved by the lime and 
fertilizer. Past results have shown that 
this effect on quality is due principally 
to the potash.

In the experiment in Pasquotank 
County on Elkton silt loam, a yield of
42.0 bushels was obtained with no lime 
or fertilizer (fig. 5). Ordinarily it 
would be thought that with a yield 
such as this there would be no response 
from additional nutrients. When lime 
and 400 pounds of 0-10-20 were applied, 
however, a yield of 48.3 bushels per 
acre resulted. This soil contained the 
highest amounts of exchangeable potash 
and available phosphorus.

The returns in dollars from the 
average yields of soybeans in the ex
periments are given in figure 6. The 
greatest opportunity for profit comes 
with adequate liming and fertilization. 
The returns on Portsmouth sandy loam 
(Bragg) are shown in figure 7. With 
no treatment, this soil yielded 11.3 
bushels or very close to the State aver
age. With lime and fertilizer, the yield
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Table 2. Soil Analyses in Soybean 
Tests

E xperim en t
N o. PH

m .e. per 100 gm.
Sol.P
ppmEx.

C ap.
Ex.
C a

Ex.
M g

Ex.
K

1 ..................... 5 .8 3 2 .0 0 .7 5 0 .2 8 0 .025 37
2 ..................... 5 .6 7 2 .0 0 .5 9 0 .2 0 0 .030 37
3 ..................... 6 .1 5 1 .3 0 .5 8 0 .3 5 0 .057 36
4 ..................... 5 .87 1 .5 0 .6 9 0 .2 0 0 .025 65
5 ..................... 5 .5 0 3 .6 0 .7 3 0 .2 9 0 .080 32
6 ..................... 5 .6 3 11 .6 3 .2 7 1.04 0 .029 22
7 ..................... 5 .1 5 11.0 1.14 0 .3 0 0 .037 24
8 ..................... 5 .2 7 .2 2 .0 2 0 .51 0 .1 0 33
9 ..................... 5 .2 9 .1 1.41 0 .2 7 0 .1 8 72

was nearly tripled and a net return of 
$47.35 per acre was obtained.

Deficiency Symptoms

Symptoms of starvation for plant 
nutrients, particularly potash, are com
mon on soybeans. W hen these signs 
appear it is not too difficult to convince 
the soybean grower to apply what is 
needed. Unfortunately, for every acre 
of soybeans that shows these outward

signs of deficiency there are many other 
acres that have no visible deficiency 
symptoms but nevertheless are suffering 
from want of plant nutrients. An 
example of this is in’ the Duplin County 
experiment in which there were no 
visible deficiency symptoms or even 
growth responses at any time during 
the active growing season. The un
treated beans, however, yielded 22.5 
bushels per acre while lime and ferti
lizer increased the yields to 37.7 
bushels. In most of the 1946 experi
ments there were no definite recog
nizable symptoms of deficiency.

If soybeans are grown on a deficient 
soil, fertilizer must be added in order 
to get a good crop. On the other hand, 
if soybeans are grown on a soil well 
supplied with nutrients, reasonably high 
initial yields may be obtained. How
ever, the continued growing of soy
beans on such a soil without additions 
of fertilizer will eventually deplete the 
soil and unprofitable yields of soybeans 
will result.

Hence, the safest practice for the 
( Turn to page 40)

4 0 0  LBS. LIME + 
0 -1 0 -2 0  4 0 0  LBS 

0 - 10-20

LIME

F ig. 5 . Even w ith a re latively  h igh  y ie ld , lim e and fer tiliser  increased th e  y ie ld  o f  soybeans si*
bushels per acre. (E lk ton  s ilt  lo a m .)



Fig. 1. G rassland farm ing , s ta rted  nearly  3 0  years ago by  M r. W heelock, is now being con tinued  by 
his son, W ilder, J r .  T his year the  W heelocks p lan  to  s ta r t reclaim ing  over 2 0  acres o f m arsh lands.

The Wheelocks of Vermont 
Grow Grass
^  (Jack Spaven 

Extension Service, University of Verm ont, Burlington, Vermont

A PAIR of icc-skates, an early spring 
thaw, and a neighbor’s cornfield 

all played a part in convincing Wilder 
Wheelock, Vermont dairyman, that 
grassland farming pays off in green
backs.

It was nearly 30 years ago, long be
fore soil conservation as we know it 
had started, that Mr. Wheelock noticed 
the results of the plow. He had taken 
one of his youngsters down to the farm 
pond for an hour of ice-skating. The 
skates were never used, however, be
cause the ice on the pond was covered 
with a generous layer of rich topsoil

eroded from his neighbor’s cornfield.
There goes part of Jim Dykes’ farm, 

he thought. The same thing is hap
pening to my land. The rains, spring 
thaws, and floods are stealing the best 
soil on these farms. In the spring his 
cornfield was seeded to grass. After 
that the Wheelocks’ plow stood idle. 
As the dust on the plow thickened, so 
did the Wheelock’s faith in grassland 
farming grow.

Today not one of the 180 acres is 
turned by the plow. The farm is in 
permanent pastures and haylands. What 
are the results? Mighty good, say the

11
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Wheelocks, and their farm account 
books prove it.

Last year they produced 10 pounds 
of milk for every pound of grain 
bought. In other words, the 30 milk
ing cows produced 200,000 pounds of 
milk and only 10 tons of grain were 
bought. This year they hope to stretch 
the ratio to 12 pounds of milk from 
each pound of grain—an unusually 
high goal, but right now it looks as 
though they will make that figure.

The elder Mr. Wheelock and his son, 
Wilder, Jr., keep about 30 milking cows 
and 20 head of young stock on what 
they call their “mineralized hay.”

“We use plant food and plenty of 
it,” they say, “and the results speak 
for themselves.”

An example of the potency of this so- 
called “mineralized hay” is shown by 
the fact that recently the Wheelocks 
sold 15 tons of hay to a neighbor who 
milks 60 head of dairy cows. In a 
few days, the neighbor’s milk produc
tion jumped 200 pounds a day.

Hay and grass ensilage samples 
tested at the Agronomy Department of 
the University of Vermont and State 
Agricultural College show that they 
are exceptionally high in protein.

Tested on a dry-matter basis, the sam
ples rated about four per cent digestible 
protein, which makes it good feed.

The Wheelocks use a good supply of 
lime, superphosphate, complete ferti
lizers, and some straight nitrogen.

“We always leave- check plots in our 
pastures and meadows, small plots 
where no fertilizer is used. It makes 
us feel as though we are getting more 
than our money’s worth when we can 
see the difference between the check 
strips and the fertilized pastures and 
haylands,” points out Wilder, Jr.

“We raise our crop of grass just as 
we would potatoes, corn, or grain. Even 
in a dairy state like Vermont, too many 
farmers use their poorest land for 
pastures and do not do anything to keep 
the pastures in high production. We 
find that grassland farming is much 
easier than growing corn and other 
crops. Our labor needs are reduced, 
we spend less on machinery, and we 
can harvest our ensilage in spite of the 
weather. If some farmers would take 
part of the money they put in big 
grain bills, invest it in fertilizers, and 
concentrate more on growing better 
grass, they’d be further along than they 

( Turn to page 41)

2 . T his early  hay crop  was used as grass ensilage. T he W heelocks are  known t h r o u g h o u t
V erm ont fo r  th e ir  “ m ineralised  hay.”



Fig. 1. Soil conservation  began to  spread  fast in  the  F ork  Shoals Road com m unity a f te r  D istrict 
Superv isor S. B. Huff called  th is  m eeting o f his neighbors at his hom e.

Community Cooperation 
in Soil Conservation

R a n te d  ~-JJ. ^Jc ifb ert

District Conservationist, Spartanburg, South Carolina

SOIL conservation builds community 
action, and community cooperation 

speeds soil conservation. I’ve seen it 
working both ways in the three South 
Carolina Piedmont soil conservation 
districts which I serve as a district 
conservationist for the Soil Conserva
tion Service.

So successful has been the group ap
proach to soil conservation in one com
munity in each of the three districts 
that hundreds of farmers, agricultural 
leaders, and many visitors from foreign 
countries have gone to the communities 
during the past year to see the results 
for themselves.

Then William A. Townes, publisher 
of the Spartanburg, South Carolina, 
Herald-]ournal, heard about the com
munities, studied them, and liked the 
idea so well that he wanted to encour
age other communities to use the same 
methods of saving and building their 
lands. To do that, his newspapers 
offered $7,248 in equipment prizes to 
groups of farmers in a two-year soil 
conservation contest in cooperation with 
district supervisors. Several weeks be
fore contest entries closed, 72 different 
groups of 10 to 20 farmers in three dis
tricts joined the competition.

But that is getting ahead of this story.
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Let’s go back to the beginning in Feb
ruary 1944.

At that time the supervisors of the 
Broad River Soil Conservation District, 
covering Union, Spartanburg, and 
Cherokee Counties, invited the super
visors of the Greenville and Laurens 
Districts and agricultural workers to 
meet with them to discuss ways to speed 
soil conservation work. ’ E. C. McAr
thur, a supervisor of the Broad River 
District and now President of the N a
tional Association of Soil Conserva
tion District Governing Bodies, pro
posed that each district assist farmers 
on a community basis to establish a 
pattern of conservation farming. This 
pattern, he explained, would serve as a 
“show window” to encourage other 
groups of farmers.

S. B. Huff of the Greenville District 
reported that his own community of 
Fork Shoals Road already had done 
some mighty fine soil conservation work 
and that he would like for the other 
supervisors to see it.

In May when the contour strips of 
ripening grain and young cotton and 
corn were making a beautiful pattern of

soil conservation, the three boards of 
supervisors, Soil Conservation Service 
technicians, county agents, and voca
tional agriculture teachers went to the 
Fork Shoals Road dommunity in Green
ville District. There they found 40 dif
ferent farms grouped closely together 
where practices had been carefully 
planned and applied to fit the land and 
improve the soil. They visited the 
farms of Supervisor Huff and of W. M. 
Kellett. On each of these farms, the 
owner and Soil Conservation Service 
Technician H . Granade explained the 
district farm plan and pointed out the 
changes in land use and the various 
types of treatment applied.

Huff explained how it came about: 
“A few farmers, including Mrs. Nelle 
K. Hopkins, W . M. Kellett, and I had 
a pretty fair soil conservation program 
started on our farms as a result of help 
from the Soil Conservation Service CCC 
Camp. When we farmers organized 
our soil conservation district in 1940, 
I was elected a supervisor. Hugh 
Dowdle, who was our District Conser
vationist then, and Granade talked to 
me about inviting my neighbors to my

'M S S S S m

Fig. 2 . H ere is the  new soil conservation  p a tte rn  on the  farm  o f Mrs. Nelle K. H opkins, one •  
th e  first F o rk  Shoals Road farm -ow ners to  m ake the  change w ith help  from  the Greenville a

C onservation D istric t.
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house to hear the district program ex
plained and to study the practices on 
my own farm. We had this meeting 
in May 1940 with 15 farmers present 
and decided to have another meeting on 
an unplanned farm for the purpose of 
planning it together. After this sec
ond meeting, all the group had a pretty 
good knowledge of a soil conservation 
district plan. This started the ball 
rolling, and now we are proud to say 
that we have 40 farmers in this one 
community cooperating with our dis
trict.”

All the supervisors went home con
vinced of the need of having at least 
one community to serve as a “show win
dow.”

Midway Community in Cherokee 
County was chosen by the Broad River 
Board, Hopewell by the Laurens Board, 
and, quite naturally, Fork Shoals Road 
was selected by the Greenville District 
Supervisors.

F u rth e r  O rganization

The next step was for the supervisors 
of each district to invite farmers from 
the selected community to a meeting 
where they explained the plan and of
fered all the assistance available from 
the district in helping them to get this 
new pattern of conservation applied on 
a community basis as rapidly as pos
sible. Supervisors and farmers dis
cussed what soil conservation farming 
would mean to the community and to 
each individual.

In every case, the farmers voted to 
start a community soil conservation 
program. Each group elected its own 
leader: C. F. Swofford in Midway, 
W. P. Dickson in Hopewell, and Dray
ton Hopkins, son of Mrs. Nelle K. 
Hopkins, in Fork Shoals Road.

After they had formed their own 
organizations, 26 farmers in Midway, 
30 in Hopewell, and 35 additional farm
ers in the Fork Shoals Road commu
nity applied to their district supervisors 
for farm conservation plans. In each 
community the Soil Conservation Serv

ice technician kept in close contact with 
the community leader and helped him 
to determine the need for various types 
of meetings. Both the Hopewell and 
Midway groups visited the farmers in 
Fork Shoals Road to see first hand the 
pattern of conservation farming there. 
Soon there was rivalry among the 
groups to see which could make the 
best record. In each community, the 
leader called meetings where represent
atives of various agricultural agencies 
discussed different soil conservation 
practices, showed slides and motion 
pictures, and explained the meaning of 
a complete soil conservation farm plan. 
W ithin a short while every farmer had 
made a plan with help from the techni
cian and the plan was going on the 
ground.

Farmers were encouraged by the 
praise they received from leading busi
ness men, including newspaper editors, 
bankers, farm machinery dealers, and 
others. For example, the Campbell 
Limestone Company of Gaffney and 
the Production Credit Association of 
Clinton each published a half-page ad
vertisement in local papers congratu
lating the farmers in these communi
ties. Soon many visitors began going 
to each community.

In 1945, a group of farm magazine 
editors visited the Hopewell and Fork 
Shoals Road groups. One of the edi
tors asked a farmer what had happened 
to bring about all the soil conservation 
farming he’d seen. The farmer’s an
swer was “A ‘Granade’ burst in this 
community”—meaning, of course, H. 
Granade, the technician.

In Fork Shoals Road W. M. Kellet’s 
store is the meeting place for farmers 
in the community. This rural store 
owner sells soil conservation with prac
tically every bill of groceries. Let Mr. 
Kellett tell the story from the begin- 
ing:

“I used to run a lot of terrace lines 
for my neighbors. One of them is 
Mrs. Nelle K. Hopkins, who is a 
widow. Nearly every winter I would 
run terrace lines, and the tenants on
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Fig. 3 . M. W. G oforth , leader o f the  High P o in t 
conservation  group  in  C herokee County o f  the  
B road R iver D istric t, an d  I . B. W ebber, SCS 
techn ic ian , discuss conservation  fa rm  p lann ing . 
Mr. G oforth  th en  helped  to  ta k e  th is  in fo rm atio n  
to  th e  m em bers o f h is  group  p a rtic ip a tin g  in  th e  

H era ld -Jo u rn a l d is tr ic t con test.

her farm would throw up little ridges. 
By the time winter came around again, 
these little ridges would be broken. 
Finally I told Mrs. Hopkins—‘your 
farm is gone—it’s just washed away.*

“I don’t know how Mrs. Hopkins 
heard about Granade, but one day she 
had him out there on her farm making 
a soil conservation plan.

“The first real difference I noticed 
on the Hopkins farm was when they 
put a big machine into the fields and 
built some real terraces. Kudzu was 
planted in the swags where the ter
races ended. They ran the rows with 
the terraces. Then they planted the 
fields in strips of small grain and strips 
of row crops like cotton or corn. I 
noticed there was a lot less cotton and a 
lot more small grain on the farm, and 
the small grain was overseeded with 
lespedeza.

“I didn’t know this fellow Granade, 
but I went to Greenville and looked 
him up. About all I could think of at

the time was a bale, of cotton, and I was 
scared to death that the plan we made 
would cut me out of a bale of cotton. 
I was growing 40 tor 45 acres of cotton 
every year, making 24 or 25 bales. The 
rest of my fields were in corn and a 
little bit of small grain.

“My soil conservation plan called for 
about 25 acres of cotton, and the rest 
in small grain overseeded with lespe
deza.

“I was still thinkinig about a bale of 
cotton, and I didn’t follow the plan 
very closely the first two or three years. 
I did just enough of it to keep Granade 
helping me. Pretty soon my cotton 
yields began to go up, and I kept on 
cutting down the land in cotton. Last 
year we harvested 28 bales on 25 acres, 
and we had grain and lespedeza extra. 
That was more cotton than I used to 
make on 40 or 45 acres.

“Well, you see that’s just the way it 
went. Each farmer watched to see 
what the other farmer did, and it 
wasn’t long until we organized a group 
so that we could help ourselves while 
the district helped us. And now we 
have 80 farms under soil conservation 
plan with the district, and most of these 
farms touch another farm in the group 
somewhere.”

O ther Exam ples of Success
Last summer Mr. Huff reported the 

increased yields on his farm when a 
group of Federal Land Bank officials 
visited him: Cotton from 300 to 400 
pounds an acre, corn from 15 to 25 
bushels, oats from 20 to 40 bushels, 
wheat from 15 to 25 bushels. These 
increases, he explained, were mainly 
due to good terraces and the rotation of 
small grain with lespedeza on the land 
in contour strips every other year. He 
added that he is now growing 15 acres 
of sericea and three acres of kudzu in 
draws where terraces empty and on 
steep areas. From the 40 acres of an
nual lespedeza he said he was getting 
a ton of hay to the acre, or 400 pounds
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of seed an acre. And he climaxed his 
report to the bank officials with this 
comment, “Gentlemen, your clients are 
going to have to practice soil conserva
tion or you are going to have to go out 
of business.”

Drayton Hopkins’ records show these 
changes in crops grown, acreages, and 
yields:

As for strip-cropping, which is a new 
practice on the farm, Mr. Swofford 
commented: “It is not a question of
liking it or not liking it. My purpose 
in farming is to make a living, and 
some money if possible, and at the same 
time protect my land. And if it takes 
strip-cropping to do it, that’s what I 
am going to do,”

A C R E S A C R E  Y IE L D S

Before A fter B efore After

C otton ......................................................... 134 100 290 Lbs. 500 Lbs.
Corn............................................................. 183 50 10 B u. 30  B u .
O ats.............................................................. 80 120 20 B u. 75 B u.
W heat.......................................................... 7 20 10 B u. 25 B u.
B arley .......................................................... N on e 20 N on e

N on e
40  Bu.

Annual lespedeza s e e d ......................... N on e 140 500 Lbs.

Two new crops on this farm don’t 
fit very well into a table, because of 
their multiple uses. Hopkins’ 30 acres 
of sericea lespedeza produce a ton of 

|  hay and 300 pounds of seed an acre 
j from 16 acres, and the other 14 acres are 
I used for grazing. Fourteen of the 25 
I acres of kudzu produce two tons of 
I hay an acre, and the remaining 11 

acres are used for grazing.
Mr. Swofford, the Midway leader, 

has done an outstanding soil conserva
tion job on his own farm and at the 
same time has helped his neighbors. 
He modestly tells visitors that he is now 
making 90 bales of cotton on 60 acres 
and explains it this way:

“I haven’t used a turn plow in 15 
years. Before I got a tractor and a 
scarifier last year, I used to cross break 
my land with a bull tongue plow. My 
reason for doing away with the turn 
plow was that I noticed where litter is 
left in the first inch or more of the 
soil, the land is soft like a new ground, 
and where I turned the litter under, the 
land was hard on top and didn’t hold 
moisture as well. I also find that since 
using lespedeza and not turning my 
land, I have very little crabgrass because 
the lespedeza shades out the grass.”

Visitors to Midway community al
ways stop at the E. C. McArthur farm, 
which is probably among the best ex
amples of soil conservation farming to 
be found anywhere. Every acre is being 
used properly and treated according 
to its needs. Assuming that anybody 
can see the program on the land, Mr. 
McArthur talks about the soil conser
vation district program while the visi
tors are looking. He always empha
sizes the need for other communities in 
districts to get similar programs under 
way, and in every case he offers his 
assistance.

Agricultural workers are finding it 
easier to help more farmers each year 
when the farmers have formed their 
own organization, as Midway, Hope- 
well, and Fork Shoals Road have. 
Wayne LeMaster, Soil Conservation 
Service technician in Cherokee County 
since the beginning of the district pro
gram in 1937, said that it is easier now 
for him to assist 80 additional farmers 
each year than it used to be to work 
with 25 new farmers in a year.

Farmers in the Hopewell community, 
reported H . A. Ropp of the Laurens 
County Field Service Branch (AAA), 
earned 98.7 per cent of their 1945 AAA
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allotments as compared with the county 
average of 75.9 per cent. And he added 
that the Hopewell farmers were shoot
ing for a perfect score in 1946; they 
signed up for practices which would 
earn 100 per cent of their allotment.

W hen W. P. Dickson, Hopewell 
leader, and Ryan Lawson, a district 
supervisor living in the community, 
call a meeting, they can be assured of 
a good attendance. Why? One 
farmer answered, “We know that it will 
be our own meeting and that we can 
speak as we please. We also know that 
we are going to get our favorite fish 
stew, or some other mighty good dish 
cooked by one or more of our own 
neighbors.”

All these flowing reports of com
munity success with soil conservation 
make it appear to be an easy job. But 
the accomplishments didn’t happen by 
accident; they resulted from sound and 
careful planning by district supervi
sors and other farm leaders, from the 
cooperation of agricultural workers, 
from the community spirit developed 
by group action and from hard work 
on the part of individual farmers.

Not every man in each community 
was at first convinced of the need for 
either complete farm soil conservation 
or for group action. For example, a 
tenant farmer frankly told his neigh
bors at a meeting of the Fork Shoals 
Road Soil Conservation Club last sum
mer: “I would like to say that I am
sorry for the things that I have said 
against the soil conservation program. 
I would like to say here and now that 
I was wrong. Since carrying out these 
practices, it has been a great benefit to 
me and my family, making better 
yields and improving the land.”

But the tenant who can see the bet
ter methods across the fence in most 
cases has been ready to team up before 
his landlord who lives at a great dis
tance from the farm. For example, in 
Midway community there was a farm 
owned by a man living in California. 
He had held back until last summer 
when he visited in the community. 
Everywhere he turned he heard praise 
for soil conservation and good land use; 
more than that, he could see it. After 
a few days he went to the district su- 

( Turn to page 44)

Fig. 4 . W. M. K ellett ( le f t ) ,  who runs a coun try  sto re and sells soil conservation  with every 
o f  g roceries, exam ines lespedeza in  sm all g ra in  stubb le on the farm  o f bis son, J* P . Kellett* 
live in  the  F o rk  Shoals Road com m unity and grow as m u ch  co tton  as they used to  harvest, but o

h a lf  the land.
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Corrective Measures for 

The Salinity Problem 

In Southwestern Soils

B f  W . D .  m

Agricultural Experim ent Station, University of Arizona. Tucson, Arizona

TH E salinity problem met in the 
farming of Southwestern soils is one 
of major proportions in this section of 

the United States. Agricultural opera
tions are confined largely to the alluvial 
valleys where the soils have been built 
up by rock debris eroded from the sur
rounding mountains. Except in the 
case of the large rivers, the waters

which brought about this erosion either 
spread out in alluvial fans and went 
underground or deposited their salts 
in the soil by evaporation. In a semi- 
arid climate, such as exists in the South
west, all virgin soils are therefore more 
or less saline and alkaline and must 
usually be reclaimed before cropping. 
Likewise, since rainfall and irrigation

19
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add water to the soil under conditions 
where there is a high evaporation rate, 
salt accumulation will continue when 
these lands are put under irrigation 
unless a cultural program is adopted 
to control this hazard.

W hat Is A lkali?

As applied to semi-arid soils, the 
term alkali has no precise meaning for 
it covers too many conditions. Hil- 
gard’s early classification of alkali soils 
into white alkali and black alkali is 
still used by farmers. W hite alkali re
fers to the soils which contain an excess 
of neutral soluble salts, usually chlorides 
and sulphates. The term black alkali 
is applied to soils which contain an 
excess of sodium carbonate or adsorbed 
sodium. The former is identified in the 
field by an efflorescence of white salt 
and the latter by a black color of or
ganic matter, humus being soluble in 
an alkaline soil solution. Recently in 
technical literature the term? saline and 
salinity have been used with reference 
to white alkali soils and the term alkali 
reserved only for those soils in which 
the pH  is high enough to classify them 
as definitely alkaline.

Relation Between W hite and BlacV 
A lkali

At one time the white and blacll 
alkali soils were treated as totally difi 
ferent problem types more or less un| 
related. Since both white and blacl̂  
alkali salts are soluble in water, recla) 
mation was looked upon as a simplo 
leaching operation. The fact that some 
of these soils could not be made produc-i 
tive by simple leaching was noted but 
could not be explained. Now we know 
the reason for these exceptions was( 
simply that sodium salts react with the 
clay minerals to form alkali mineral 
salts which are not soluble in wated 
and, therefore, cannot be leached out oft 
the soil. In brief, base exchange studies 
disclosed that white and black alkali 
types are closely related in that an ex
cessive adsorption of sodium by tha 
clay minerals, from white alkali salts, 
will produce a . sodium clay mineral! 
which readily hydrolyzes to sodium! 
hydroxide and ultimately may change! 
to sodium carbonate. From this it isi 
obvious why such soils cannot be re
claimed by simple leaching. An excess) 
of .soluble calcium must be present in 
the soil if all alkali soils are to be sue-
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cessfully reclaimed by leaching and 
maintained in a permanently produc
tive state.

Salinity-Alkali-Soil Relationships

Thanks to research in soil science we 
now have a thorough understanding 
and knowledge of the fundamentals 
regarding the formation of alkali soils, 
their reclamation, how to maintain 
them in a productive state, and finally 
the manner in which crop growth is 
affected by the chemical and physical 
properties which are characteristic of 
these soil types.

As already stated, saline and alkaline 
soils are closely related if sodium salts 
predominate in the soil solution or in 
the irrigation water being used. If the 
salines are calcium salts in major part, 
the salinity problem is a simple one. 
In these soils toxicity and high osmotic 

I concentration of the soil solution are 
the only two undesirable conditions that 
can exist and these can be easily cor
rected by simple leaching. Calcium 

| salts are strong flocculants and tend to

1 maintain soils in a good physical con
dition. The troublesome alkaline or 
saline soils are almost entirely the soils

I m

in which an excessive adsorption of 
sodium, from the respective salts, has 
taken place. In rare cases soils are 
found in which an excessive adsorp
tion of magnesium has occurred and, 
while these are not always alkaline, 
they have a poor structure.

W hen the adsorbing capacity of the 
clay minerals in the soil is in most part 
satisfied with sodium, the soil is classed 
as a black alkali soil even though an 
excess of white alkali may also be 
present. Practically all neutral salts are 
flocculants for the clay fraction of the 
soil. These salines can be washed out 
of the soil by simple leaching opera
tions. But when these salines are pres
ent in excess in the soil, they tend to 
suppress the hydrolysis of sodium clay. 
Therefore when the salines are leached 
out, sodium hydroxide will be formed 
by hydrolysis, the soil colloids will swell 
and assume a gel-like structure, and the 
farmer is worse off than when the 
salines were present. This can be 
avoided by having soluble calcium salts 
present during leaching—a little matter 
of sodium :calcium ratio in the irriga
tion water, the soil solution, and the 
clay minerals.

F ig. 8 . Leaching operation  fo llow ing  the Incorporatityi o f  gypsum  in the so il.
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F ig . 4 .  Show ing cap illary  sa lt lin e  on a canta lou pe bed . P lan tin g  is m ade below  th e  salt line,

While it is true that the high pH 
characteristic of black alkali destroys 
the root tissue, this toxicity is not the 
major problem which alkaline soils 
present. T hat is, excessively alkaline 
soils must be reclaimed before any at
tempt is made to profitably crop them. 
It is the harmful effect of only traces 
of sodium carbonate or adsorbed sodium 
on the soil structure that is of greatest 
concern to the farmer who farms these 
alkaline lands. Such soils become dis
persed and puddle easily, rate of water 
penetration is reduced, and the soils 
become water-logged. When water- 
logged, aeration is impaired and, in 
the absence of air, the bicarbonates 
change to normal carbonates with in
creases in pH . Under water-logged 
conditions, calcium carbonate, which 
is present in varying amounts in all 
these soils, may reach its full pH  of 
9.6. Root growth and therefore forag
ing activities are impaired because of 
the colloidal dispersion, structural de
terioration, and high pH. Clay pan 
tends to form as the dispersed colloids 
elutriate downward .and accumulate 
to form a dense subsoil horizon, and 
the micropopulation of the sojl becomes

largely anaerobic. In short, the soil 
becomes entirely unsuited for crop* 
growth.

Salinity-A lkali-Plant Relationships I
Before discussing some of the prac-l 

tical corrective measures employed in 
the husbandry of alkaline and salinol 
soils, it may be advisable to discuss thd 
ways in which the crop itself is affected 
by the salts. Briefly, these ways aro 
nutritional, chemical, and physical.

Nutritionally both salinity and alkaj 
linity, high pH, disturb the norma# 
process of uptake and utilization on 
essential nutrient elements. Excessive* 
salinity, which is usually accompanied 
by an excessive uptake of sodiumJ 
chloride, and sulphate ions, is definitely* 
toxic. This toxicity is progressive de-j 
pending upon the degree of severity— 
marginal burning of the leaves, defolia-- 
tion, and complete collapse may bet 
mentioned as three major degrees of 
severity. Alkalinity, high pH, affects 
the plant somewhat differently. Most) 
crops feed best in soils which have pH! 
values that closely approximate neu
trality, pH  7.0 ±  0.5. W ithin this pHI 

( Turn to page 45)



Higher Corn Yields 
For Alabama

B )  ̂  O .
Agriculture Extension Service, Auburn, Alabama

CORN is Alabama’s biggest crop and 
her farmers are finding that per- 

acre yields can be much bigger.
During 1946, hybrid corn came more 

into the spotlight. Alabama test dem
onstration farmers made yields ranging 
from 30 to 131 bushels per acre, the 
majority making 60 to 80 bushels, on 
more than 400 farms scattered over the 
State. These crops were planted on 
land formerly producing only 15 to 25 
bushels of open-pollinated corn.

From these tests farmers realize that 
corn yields can be doubled and tripled 
by use of more fertilizer, winter 
legumes, crop rotations, better varieties, 
and by planting on better land at the 
right time.

Three Alabama farmers who followed 
these practices in 1946 are J. P. Hannon, 
G. A. Swearingen, and A. D. Ray of 
Shorter, Alabama. They produced an 
average of 61.4 bushels of corn per acre 
on 113 acres. If all Macon County 
farmers had used the same method in 
producing their corn last year, the 
County’s corn production would have 
been increased about 2lA  million bush
els, according to the estimates of M. F. 
Whatley, County Agent. W ith corn 
selling at $1.50 per bushel, the increase 
in corn income would have been $3,- 
750,000.

Never before have Alabama farmers 
throughout the State showed such fine 
interest in doing a better job of grow
ing corn as they are showing this year. 
Last year corn projects were carried out 
with the purpose of fully utilizing find
ings of the Alabama Experiment Sta
tion’s exhaustive research on corn.

Results from experiments conducted 
at the Station located in Auburn show 
that if corn does not follow a good 
crop of winter legumes or well-ferti
lized cotton, an application of 200 to 
300 pounds of 4-10-4 or 4-10-7 per acre 
should be made at planting time. Also 
it should be side-dressed with an appli
cation of nitrogen equivalent to 150 to 
225 pounds of nitrate of soda, 120 to 
180 pounds of ammonium sulphate, or 
75 to 115 pounds of ammonium nitrate 
per acre.

If corn follows a good crop of winter 
legumes, the Station recommends that 
no additional fertilizer be used. If it 
follows well-fertilized cotton or other 
crop, only a side-dressing of nitrogen 
is recommended.

When a hybrid is planted, it is rec
ommended that it be spaced more 
thickly than open-pollinated varieties. 
A suggested spacing for hybrids is 15 
to 24 inches apart in the row with rows 
3 lA  feet apart.

The Station has conducted a number 
of tests with high rates of fertilizer and 
different hybrids and varieties. The 
results of these tests are not conclusive. 
However, they do indicate that spacing 
12 to 18 inches apart in the row and 
high rates of fertilizer are essential for 
larger yields of corn. Thick spacing is 
very important for the early maturing 
hybrids.

These facts found by the Experiment 
Station and supplied to the farmer by 
the Extension Service, Alabama Poly
technic Institute, created so great an in
terest in corn that 400 demonstrations 
using high-fertilizer and thick spacing

23
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resulted last year. It is now estimated 
that 2,300 adult and 4-H corn demon
strations will take place in 1947 com
pared with only 400 last year.

All demonstration plots are one acre 
or more. Experiment Station recom 
mendations were used by the demon
strators. The amount of fertilizer used 
was 600 pounds of one of the following: 
4-10-7, 4-10-4, or 6-8-4, depending on 
condition of soil at time of planting. 
Four hundred pounds of nitrate of soda 
or equivalent nitrogen from other 
sources were used 35 to 40 days after 
planting. Corn was planted 18 inches 
apart in 42-inch rows. One of the fol
lowing hybrids was used: Funk’s G-714,. 
Tennessee 10, Louisiana 1030 and 1031, 
Florida W -l, or Pfiester and U. S. 13 
in north Alabama. Most demonstra
tors using an open-pollinated variety 
planted either Mosby, Douthit, or Neal’s 
Paymaster.

To show how a few of the Alabama 
farmers succeeded in a big way in grow
ing more corn per acre last year, J. C. 
Lowery, API agronomist, gives the fol
lowing facts:

In W alker County, Frank Estes pro
duced 101 bushels per acre by growing 
pure Graham’s Mosby corn and ferti
lizing with a complete fertilizer mix
ture and side-dressing with a heavy ap
plication of nitrate of soda.

C. S. Gatlin, Rt. 2, Ardmore, Lime
stone County, produced over 100 bush
els of corn per acre. He planted the 
corn 16 inches apart in 31/4-foot rows, 
applied 400 pounds of 4-10-7 fertilizer, 
planted Tennessee 15 hybrid corn, and 
side-dressed it with 200 pounds of am
monium nitrate.

John B. Moore, another farmer of 
Elkmont, Rt. 1, Limestone County, 
made over 100 bushels of corn per acre 
by applying 500 pounds of 4-10-7 fer
tilizer, planting Tennessee 10 hybrid, 
and side-dressing with 100 pounds of 
ammonium nitrate.

Jack Butler, a graduate of Alabama 
Polytechnic Institute, Auburn, and now 
a  farmer in Fayette County, produced 
922 bushels of corn on 14 acres, aver

aging 67 bushels per acre. Part of the 
field made as high as 96 bushels per 
acre.

Melville Sledge made 95 bushels of 
corn per acre in his corn production 
demonstration carried out on Black Belt 
soil in Hale County. Sledge used 600 
pounds of 4-10-7 and planted a hybrid, 
Funk’s G-714, on April 16. He side- 
dressed May 20 with 400 pounds nitrate 
of soda per acre.

In Winston County, H . E. McNutt 
averaged 91.2 bushels per acre on six 
acres. He applied 500 pounds of 4-10-7, 
planted his corn April 20, and side- 
dressed on June 1 with 175 pounds of 
ammonium nitrate. His land had been 
built up for several years by growing 
and turning vetch and crimson clover.

Other Winston farmers reporting 
high yields included W. R. Jones, J. N. 
Bailey, and H . L. Wilson, all of whom 
planted Funk’s G-714 between May 1 
and May 15. They used a complete 
fertilizer and side-dressed with nitrate 
of soda.

( Turn to page 45)

B ennett Owen, Rt. 2 ,  E nterprise, a 4-H Club 
m em ber, in  h is on e acre o f  hybrid  corn. This 
C hilton County boy used 5 0 0  pounds o f  4-10-7  
and 5 0 0  pounds o f  n itrate o f  soda. Planting 
date was May 1 . T he hybrid  corn was plowed 

three tim es.



Determining New and Better 
Fertilizer Ratios'

-A . C . ( U tL .i l
Division of Soils, University of Minnesota, St. Paul, Minnesota

THE question has sometimes been 
asked, are the present fertilizer 

ratios meeting the needs of the soils 
and crops of today? It seems, upon 
investigation, that many of the present 
fertilizer ratios, like Topsy, “just 
grew,” and it is difficult to find the 
scientific basis upon which many com
mon ratios are formulated. In Min
nesota, for example, the following fer
tilizer grades, among others, have been 
used on corn: 0-20-20, 0-20-10, 0-20-0, 
4-24-12, 3-12-12, and 2-12-6.

Unquestionably, there are areas and 
farms on which any one grade would 
be found to be most suitable, but very 
often these fertilizers have been bought 
on price and availability of supply 
mainly, with not sufficient regard to 
soil type, past management, present 
cropping practices, soil conditions, and 
other factors which would appear to be 
important considerations in using fer
tilizers.

It is manifestly impossible to fashion 
a fertilizer which would be exactly 
right for each individual farm, or even 
small areas. However, it should be 
possible to suggest fertilizer ratios 
which would be more adaptable to crop 
needs, soil type, and cropping history 
than some which are in common use 
today. It was with these considerations 
in mind that a start was made in 1944 
on determining suitable fertilizer ratios 
for corn on some of the soils of southern 
Minnesota.2

1 Paper No. 2331 of the miscellaneous journal 
series, Minnesota Agricultural Experiment Station, 
St. Paul 1, Minnesota.

•This investigation is supported by funds pro
vided by the Hormel Institute, Austin, Minnesota.

Factorial P lo t Design

The problem was how best to deter
mine the proper ratios for corn. While 
it might be suspected that some kind of 
a complete fertilizer would be found 
to be most suitable, it was thought that 
it might prove interesting to investigate 
the effects of individual nutrients and 
combinations of nutrients and their 
interactions, and to measure the rela
tive importance of the major plant-food 
elements, nitrogen, phosphate, and 
potash. The general class of experi
ment known as “factorials” provides a 
plot set-up designed to facilitate the 
procurement of answers to the ques
tions just mentioned.

R. A. Fisher (1) and F. Yates (2) 
have worked out plot designs and sta
tistical analyses for a large number of 
types of factorial designs. The one 
selected for this study was a 3x3x3 de
sign in which three fertilizers were 
used—nitrogen, phosphate, and potash 
—at three levels, in all possible com
binations, yielding in all 27 different 
fertilizer combinations. This design 
was modified somewhat by what the 
statisticians call “confounding,*” a pro
cess in which the plots are so arranged 
that precision of estimating complicated 
effects is sacrificed in order to enhance 
the precision with which the main ef
fects can be estimated.

An example of a ratio or two might 
help those who are not too familiar 
with statistical analysis to understand 
the scheme a little better. One fer
tilizer combination used was N 0P iK2 
which represents a combination of no

25
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T a b l e  1 . T r e a t m e n t s  a n d  R a t i o s  o f  F e r t i l i z e r s ,  a n d  Y i e l d  a n d  M o i s t u r e  C o n 
t e n t  o f  C o r n  i n  a  3x3x3 F a c t o r i a l  E x p e r i m e n t  o n  S i x  F i e l d s .

Plot
number

25
26 
27 
18 
16 
17 
24

9
15
7 

21
8 
6

20
3 

11 
12
4 

23 
22
2

13
14
5 

10
1

19

N jP jK i
N jP iK i
N iP sK i
N iP tK 2
N i P sK i

N1P1K1
N1P1K1
N0P1K1
N1P1K,
N oPsKi
NiP*Ko
N oP iK j
N0P1K1
N ,P iK o
NoPiKo
N iP iKo
N iP jK o
NoPoKi
N tP oK j
N jPoK i
NoPiKo
N1P0K1
NiPoK*
NoPoK*
NiPoKo
NoPoKo
NiPoKo

Treatments 
Pounds plant food*

Nitrogen

32
32
32
16
16
16
32
0

16
0

32
0
0

32
0

16
16
0

32
32
0

16
16
0

16
0

32

Phosphate

64
32
64
64
64
32
32
64
32
64
64
32
32
32
64
32
64
0
0
0

32
0
0
0
0
0
0

Potash

32
64
64
64
32
64
32
64
32
32
0

64
32
0
0
0
0

32
64
32
0

32
64
64
0
0
0

Fertilizer yield**

Ratio

1- 2-1
1- 1-2
1- 2-2
1-4—4
1-4-2
1-2-4
1-1-1
0-1-1
1- 2-2
0 - 2-1
1- 2-0
0 - 1-2
0-1-1
1-1-0
0-1-0
1- 2-0
1-4-0
0-0-1
1- 0-2
1-0-1
0-1-0
1- 0-2
1-0-4
0-0-1
1-0-0
0-0-0
1-0-0

Bu/Ac

68.8
68.2
68.2
65.7
65.3
65.0
64.2
63.2
62.7
61.7
59.6
59.6
58.6
58.4
57.6
57.3
57.1
55.5
55.5
55.4 
54.9
53.8
53.5 
53.4
52.2
50.7 
50.1

Increase

Bu/Ac

18.1
17.5
17.5
15.0
14.6 
14.3
13.5
12.5
12.0 
11.0
8.9
8.9
7.9
7.7
6.9 
6.6
6.4
4.8
4.8
4.7  
4.2 
3.1
2.8  
2.7
1.5

- 0.6

Moisture
content

%

38.3
39.1
38.2
39.3
39.3
39.4
39.7
39.3
39.9
39.9
39.1
40.7
41.3
39.1
39.7
39.6
40.2
42.4
43.2
43.6
40.0
42.6
44.4
43.0
42.8
42.5 
43.4

Increase
or

decrease

-4 .2
-3 .4
-4 .3
-3 .2
-3 .2
-3 .1
- 2.8
- 3 .2
- 2.6
- 2.6
-3 .4
- 1.8
- 1.2
-3 .4
- 2.8
-2 .9
-2 .3
- 0.1
+0.7
+1.1
- 2 .5
+0.1
+ 1 .9
+ 0 .5
+0.3

+ 0.9

* Pounds plant food per acre applied in hill at planting time.
** Yield based on 15.5 per cent moisture.

nitrogen, phosphate at one level, and 
potash at a second level. The ratio 
N 2P2Kx would be a combination of 
nitrogen, phosphate, and potash at 
levels indicated by the subscripts. The 
levels, or in other words, rates, of in
dividual nutrients can be chosen arbi
trarily, and they need have no relation 
to one another. In this study nitrogen 
at the “one” level (N x) meant an appli
cation of 16 pounds of nitrogen per 
acre; Pi ‘indicated 32 pounds of phos
phate, and K x was 32 pounds of potash 
per acre; N 2 meant 31 pounds of nitro
gen, P2 was 64 pounds of phosphate, 
and K 2 denoted 64 pounds of potash 
per acre. N 0PoK0 indicated no fer
tilizer at all, of course.

Soil Types Investigated

This type of experimental design 
was used in quadruplicate on each of 
three farms in 1944 and 1945. The

soil types on which these plots were 
placed was a Rockton silt loam, which 
consists of up to three feet of Iowan 
till over limestone, and Carrington silt 
loam, also formed on Iowan till. Both 
are black prairie soils. Tests indicated 
that these soils were quite acid in re
action, around pH  5 in the top foot. 
The nitrogen content varied around
0.2 per cent, and quick tests showed 
phosphate to be low generally and 
potash low to medium.

The corn was planted and fertilized 
by hand-operated machines. Plots were 
thinned to a uniform stand, and hills 
with the same number of stalks were 
harvested.

Y ields and M oisture Contents

While soil types and past history 
varied in the six fields (three in each 

( Turn to page 42)
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Economists in the U. S. Department of Agriculture,
I . a n  11 JT E V G r Land-Grant Colleges, and financial institutions, all of

whom have a deep interest in the American economy, 
have been issuing warnings on the rapid increase in land values. Having in 
mind the catastrophe that resulted- from the land boom during and following 
World W ar I, Secretary of Agriculture Clinton P. Anderson at the suggestion 
of President Trum an called on June 9 a conference of representatives of farm 
organizations, lending institutions, and government agencies to consider the 
problem of land inflation. In addressing this meeting Secretary Anderson said:

“To see the problem in its real significance I feel that we must see it in terms 
of human values, in terms of what it does to farm families, their communities, 
and the nation as a whole. . . . Basically the picture today is this: Farm land 
prices have risen every year since the war began, and now as of March 1, our 
latest report, they are 192 per cent of the prewar prices. . . . Speculators—both 
farmers and non-farmers—think they see a gambler’s chance to make a rapid 
profit and this helps to bid up prices. Farm income has been high relative to 
land prices, thus adding to the attractiveness of farm ownership. Young tenant 
farmers, returning veterans, newly unemployed war workers, and similar groups 
are anxious to acquire farms now. You frequently hear them making state- 

f ments such as this, ‘I want to start farming now when prices are high rather than 
I wait until they go down to a point where a man can’t make anything off a farm.’ 

“I think those young men should be able to acquire farms and I want to make 
it absolutely clear that I am in favor of safeguarding credit for such farmers 
when they can find land at prices which reflect its normal earning value. There’* 

[ a stage in life where, if a man is going to be a farmer, he shouM start buying a 
farm. People continue reaching that age regardless of economic cycles. One 
of the possible tragedies of the present situation is the disastrous effect which it 
may have on these young men if we don’t help protect them.

“For most farmers the payment for a farm is a lifetime proposition and the 
most important business transaction in their lives. If they make an unwise pur
chase they are cutting down their income for years to come. Once the mistake 
is made, it has far-reaching implications. When farm prices start down, the 
farmer with a heavy fixed indebtedness is always the first to suffer. The soil 
suffers too. W ith the ever-occurring necessity to meet the mortgage payments, 
farmers tend to mine their land, concentrating on cash crops which deplete 
the soil.”

The over-all financial condition of American farmers is exceptionally good. 
The demand for their products is high and is likely to remain so for some time 
to come. Sound investments in land at this time in all probability can be made. 
The warning is directed at those who are misled by present-day conditions into 
failing to use good judgment. Before purchasing, prospective buyers could well 
consult agricultural officials on the soundness of local values. A little care 
exercised now may prevent tragedy in the future.
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Remarkable soil characteristics, usually including a great natural 
fertility, most often are brought to one’s attention in the famous 
crop-producing sections of the various states. In southern Florida, 
around Homestead, however, is an area in which it would ap
pear that climate is the prevailing factor to the extent that un

believable measures are taken to provide some base in which the plant can grow 
so as to take advantage of the excellent climatic conditions. In the strict tech
nical sense of the word there are practically no soils existing in this part of the 
State, since the geological formations are too young to have evolved into soils. 
Nevertheless there is here a lot of vegetative growth and a highly developed agri
cultural industry.

There are two predominant types of material in which the plants are grown 
and which due to habit and as a matter of convenience are termed soils, to the 
consternation and dismay of our soil survey authorities. One of these general 
types of soils consists of a marl deposit on limestone while the other is a soft 
limestone itself. The marl soil does not appear at first observation to be par
ticularly unusual since it has the appearance of soil, although upon examination 
it will be found that the material is an almost impalpable powder. Much more 
striking is the agriculture established on the soft limestone material. In its nat
ural state it is grown up with trees and underbrush which over the course of 
time have provided a thin layer of organic matter on the surface. The roots 
were able to push through the soft stone in their search for moisture and plant 
food and thus establish channels which introduced organic matter into the rock 
at various depths.

In order to utilize these soils the growth is removed and heavy equipment 
reminiscent of the machines used in building roads go over the deposit crush
ing the limestone to a depth of 8-10 inches and leaving what looks like and 
really is a bed of crushed stone with practically no evidence of any fine soil. 
Acres and acres of citrus and avocado trees can be observed planted in such 
material and it is reported that some vegetables are grown as inter-crops. Even 
more remarkable is the fact that the plants seem to get along very well. Nat
urally fertilization has to be rather heavy and frequent since there is nothing in 
the soil to hold material by absorption or supply very much available plant food 
except calcium.

This is a case where growers are willing to invest up to $300 per acre in pre
paring the land for planting so as to take advantage of the highly favorable 
climatic conditions even though there would appear to be no natural soil fertility 
involved. It is easier to supply soil fertility than climate.

Mantra Urutnu (grant
1888-1947

Late Chairman of the Board of the Potash Company of America 
and Charter Member, Board of Directors, American Potash Institute

Sail or 
Climate
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes 
Cents 

per bu.

Corn 
Cents 

per bu.

Wheat 
Cents 

per bu.

Hay 
Dollars 
per ton

Cottonseed 
Dollars 
per ton

True!
Crop

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June . . . .
Av. Aug. 1909- 

July 1 9 1 4 .... 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1920.................... 15.9 17.3 125.3 141.7 61.8 182.6 16.46 25.65
1921................... 17.0 19.5 113.3 113.1 52.3 103.0 11.63 29.14
1922.................... 22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.42
1923................... 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924................... 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925................... 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1926................... 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927................. 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928................... 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929................... 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930................... 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931................... 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932................... 6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................... 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934................... 12.4 21.3 44.6 .79.8 81.5 84.8 13.20 33.00
1935................... 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936................... 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937................... 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938................. 8 .6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939................... 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940................... 9.9 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941................... 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942................... 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943.................... 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944................... 20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945................... 22.4 42.6 139.0 200.0 114.0 149.0 15.10 51.80
1946 

May............... 24.09 43.0 157.0 251.0 135.0 170.0 14.80 49.60
June............. 25.98 59.0 • 147.0 251.0 142.0 174.0 14.70 51.50
July................ 30.83 56.7 148.0 275.0 196.0 187.0 15.00 60.00
August........... 33.55 48.6 143.0 280.0 180.0 178.0 15.10 59.10
September. . . 35.30 48.8 128.0 224.0 173.0 179.0 15.40 57.80
October.......... 37.69 53.0 122.0 209.0 171.0 188.0 16.10 66.00
November__ 29.23 43.8 123.0 200.0 127.0 189.0 17.20 89.90
December.. . . 29.98 43.5 126.0 210.0 122.0 192.0 17.70 91.50

1947 
January......... 29.74 39.0 129.0 220.0 121.0 191.0 17.50 90.40
February....... 30.56 31.9 131.0 228.0 123.0 199.0 17.50 88.20
March............ 31.89 33.6 139.0 235.0 150.0 244.0 17.40 88.00
April.............. 32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00 . . . .

1 1920.................... 128
Index Numbers (Aug. 1909— July 1914 =  100)

173 180 161 96 207 139 114
1921.................... 137 195 163 129 81 117 98 129
1922.................... 185 228 95 114 116 109 98 135

1 1923.................... 231 190 133 137 129 105 110 183
i 1924.................... 185 190 98 170 166 141 107 147 143

1925.................... 158 168 245 188 109 163 108 140 143
I 1926.................... 101 179 189 134 116 138 112 98 139

1927.................... 163 207 146 124 132 135 87 154 127
1928.................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931.................... 46 82 66 83 50 44 73 to 115
1932.................... 52 105 55 62 50 43 52 46 102
1933.................... 82 130 118 79 81 84 68 57 91
1934.................... 100 213 64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119

1 1936.................... 100 236 164 106 163 116 94 148 104
1937................... 68 204 76 93 81 109 74 87 110
1938................... 69 196 80 83 76 64 57 97 88
1939.................... 73 154 100 85 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941................... 137 264 116 107 117 107 81 211 129
1942.................... 153 369 168 136 143 124 91 202 163
1943................... 160 405 188 232 174 154 125 231 245
1944................. 167 420 214 219 170 160 138 234 212
1945.................... 181 435 199 228 178 169 127 230 224
1946 

M ay............... 194 430 225 286 210 192 125 220 177
f June............... 210 590 211 286 221 197 124 228 185
if July................ 249 567 212 313 305 212 126 266 163

August........... 287 486 205 319 280 201 127 262 162
September.. . 285 488 184 255 269 202 130 256 154
October.......... 304 530 175 238 266 213 136 293 151
November.. . . 236 438 176 228 198 214 145 399 207
December.. . , 242 435 181 239 190 217 149 406 166

1947 
January.......... 240 390 185 351 188 216 147 401 238
February.. . . 246 319 188 260 192 225 147 391 275
March............ 257 336 199 268 234 276 147 390 299
April............... 260 301 211 265 254 271 145 390 295
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 

16-17% 
ammonia.of soda of ammonia meal phosphate. f.o.b. Chi Chicago,per unit N bulk per S. E. Mills f.o.b. factory. cago, bulk, bulk,bulk unit N per unit N bulk per unit N per unit N per unit N

1910-14................ 82.68 82.85 83.50 83.53 83.37 83.521922...................... 3.04 2.58 6.07 4.66 4.75 4.991923...................... 3.02 2.90 6.19 4.83 4.59 5.161924...................... 2.99 2.44 5.87 5.02 3.60 4.251925...................... 3.11 2.47 5.41 5.34 3.97 4.75
1926...................... 3.06 2.41 4.40 4.95 4.36 4.90
1927...................... 3.01 2.26 5.07 5.87 4.32 5.70
1928...................... 2.67 2.30 7.06 6.63 4.92 6.00
1929...................... 2.67 2.04 5.64 5.00 4.61 5.72
1930...................... 2.47 1.81 4.78 4.96 3.79 4.58
1931...................... 2.34 1.46 3.10 3.95 2.11 2.46
1932...................... 1.87 1.04 2.18 2.18 1.21 1.36
1933...................... 1.52 1.12 2.05 2.86 2.06 2.46
1934...................... 1.52 1.20 4.46 3.15 2.67 3.27
1935...................... 1.47 1.15 4.59 3.10 3.06 3.65
1936...................... 1.53 1.23 4.17 3.42 3.58 4.25
1937...................... 1.63 1.32 4.91 4.66 4.04 4.80
1938...................... 1.69 1.38 3.69 3.76 3.15 3.53
1939...................... 1.69 1.35 4.02 4.41 3.87 3.90
1940...................... 1.69 1.36 4.64 4.36 3.33 3.39
1941...................... 1.69 1.41 5.50 5.32 3.76 4.43
1942...................... 1.74 1.41 6.11 5.77 5.04 6.76
1943...................... 1.75 1.42 6.30 5.77 4.86 6.62
1944...................... 1.75 1.42 7.68 5.77 4.86 6.71
1945...................... 1.75 1.42 7.81 5.77 4.86 6.71
1946 

M ay.................. 1.75 1.42 9.08 6.10 4.86 7.30
June................. 1.88 1.42 10.34 & 42 4.86 7.90
July.................. 1.88 1.42 11.62 8.15 5.34 9.60
August............. 2.22 1.46 16.88 8.14 6.07 12.14
September. . . . 2.22 1.46 10.32 6.95 6.07 12.14
October............ 2.22 1.46 13.20 7.12 8.30 12.14
November........ 2.22 1.46 15.19 11.26 12.14 12.75
December........ 2.22 1.46 14.63 11.37 12.14 11.17

1947 
January ........... 2.36 1.46 12.98 11.06 12.14 10.32
February......... 2.41 1.46 10.01 11.06 12.14 10.17
M arch.............. 2.41 1.46 11.98 11.06 12.50 10.50
April................ 2.41 1.51 11.72 10.79 12.75 11.39

1922...................... 113
Index Number* (1910-14 

90 173
=  100) 

132 140 142
1923...................... 112 102 177 137 136 147
1924...................... 111 86 168 142 107 121
1925...................... 115 87 155 151 117 135
1926...................... 113 84 126 140 129 139
1927...................... 112 79 145 166 128 162
1928...................... 100 81 202 188 146 170
1929...................... 96 72 161 142 137 162
1930...................... 92 64 137 141 12 130
1931...................... 88 51 89 112 63 70
1932...................... 71 36 62 62 36 39
1933............• ___ 69 39 84 81 97 71
1934...................... 59 42 127 89 79 93
1935...................... 57 40 131 88 91 104
1936...................... 59 43 119 97 106 131
1937...................... 61 46 140 132 120 122
1938...................... 63 48 105 106 93 100
1939...................... 63 47 115 125 115 111
1940...................... 63 48 133 124 99 96
1941...................... 63 49 157 151 112 126
1942...................... 65 49 175 163 150 192
1943...................... 65 50 180 163 144 189
1944...................... 65 50 219 163 144 191
1945...................... 65 50 223 163 144 191
1946 

M ay................. 65 50 259 173 144 207
June................. 70 50 295 182 144 224
July .................. 70 50 332 231 158 273
August............. 83 51 482 231 180 345
Septem ber.. . . 83 51 295 197 180 345
October............ 83 51 377 202 246 345
Novem ber.. . . 83 51 434 319 360 362
December........ 83 51 418 322 360 317

1947 
January............ 88 51 371 313 360 293
February......... 90 51 286 313 360 289

90 51 342 313 371 298
April................. 90 53 335 306 378 324
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Wholesale Prices of Phosphates and Potash *  *

Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

Super Florida rock. bulk. in bags. magnesia, bulk,
phosphate land pebble 75% f.o.b. per unit, per unit, per ton, per unit,

Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk,, bulk. lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1
1910-14........... . . .  $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1922................. .566 3.12 6.90 .632 .904 23.87
1923................. .550 3.08 7.50 .588 .836 23.32 • • • •
1924............... .502 2.31 6.60 .582 .860 23.72 • • • •
1925................ .600 2.44 6.16 .584 .860 23.72
1926............... .598 3.20 5.57 .596 .854 23.58 .537
1927............... .525 3.09 5.50 .646 .924 25.55 .586
1928................ .580 3.12 5.50 .669 .957 26.46 .607
1929............... .609 3.18 5.50 .672 .962 26.59 .610
1930................ .542 3.18 5.50 .681 .973 26.92 .618
1931............... .485 3.18 5.50 .681 .973 26.92 .618
1932................ .458 3.18 5.50 .681 .963 26.90 .618
1933................ .434 3.11 5.50 .662 .864 25.10 .601
1934............... .487 3.14 5.67 .486 .751 22.49 .483
1935............... .492 3.30 5.69 .415 .684 21.44 .444
1936................ .476 1.85 5.50 .464 .708 22.94 .505
1937............... .510 1.85 5.50 .508 .757 24.70 .556
1938............... .492 1.85 5.50 .523 .774 15.17 .572
1939........... .'. .478 1.90 5.50 .521 .751 24.52 .570
1940............... .516 1.90 5.50 .517 .730 24.75 .573
1941................ .547 1.94 5.64 .522 .780 25.55 .570
1942................ .600 2.13 6.29 .522 .810 25.74 .205
1943................ .631 2.00 5.93 .522 .786 25.35 .195
1944............... .645 2.10 6.10 .522 .777 25.35 .195
1945................ .650 2.20 6.23 .522 .777 25.35 .195
1946 

May........... .650 2.20 6.40 .535 .797 26.00 .200
June........... .650 2.30 6.45 .471 .729 22.88 .176
July............ .650 2.60 6.60 .471 .729 22.88 .176
August. . . . .700 2.60 6.60 .471 .729 22.88 .176
September. .700 2.60 6.60 .471 .729 22.88 .176
October.. . . .700 2.60 6.60 .471 .729 22.88 .176
November.. .700 2.60 6.60 .535 .797 26.00 .200
December.. .700 2.60 6.60 .535 .797 26.00 .200

1947 
January. . . .700 2.60 6.60 .535 .797 26.00 .200
February. . .720 2.60 6.60 .535 .799 26.00 .200
March........ .740 2.75 6.60 .535 .797 26.00 .200
April.......... .740 2.97 6.60 .535 .797 26.00 .200

1922................ 106
Index Numbers 

87 141
(1910-14 =  

89
100)

95 99
1923................ 103 85 154 82 88 96
1924................ 64 135 82 90 98 • • • •
1925................ 110 68 126 82 90 98 • • • •
1926................ 112 88 114 83 90 \ 98 82
1927................ 100 86 113 90 97 106 89
1928................ 108 86 113 94 100 109 92
1929................ 114 88 113 94 101 n o 93
1930................ 101 88 113 95 102 111 94
1931................ 90 • 88 113 95 102 111 94
1932............... 85 88 113 95 101 111 94
1933................ 81 86 113 93 91 104 91
1934............... 91 87 110 68 79 93 74
1935................ 92 91 117 58 72 89 68
1936................ 89 51 113 65 74 95 77
1937................ 95 51 113 71 79 102 85
1938............... 92 51 113 73 81 104 87
1939............... 89 53 113 73 79 101 87
1940............... 96 53 113 72 77 102 87
1941................ 102 54 n o 73 82 106 87
1942............... 112 59 129 73 85 106 84
1943................ 117 55 121 73 82 105 83
1944............... 120 58 125 73 82 105 83
1945............... 121 61 128 73 82 105 83
1946 

May........... 121 61 131 75 84 108 83
June........... 121 64 132 66 76 95 80
July............ 121 72 135 66 76 95 80
August. . . . 131 72 135 66 76 95 80
September. 131 72 135 66 76 95 80
October.. . . 131 72 135 66 76 95 80
November. 131 72 135 75 84 108 83
December.. 131 72 135 75 84 108 83

1947 
January. . . 131 72 135 75 84 108 83
February. . 134 72 135 75 84 108 83
March........ 76 135 76 84 108 83
April.......... 138 82 135 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities

Prices paid
by farm ers W holesale
for com* prices ,

F arm  m odifies of a llco m - Fertilizer Chem ical O rganic Superphoe- 
prices* bought*  m oditieat m ateria l! am m onia tea am m oniates phate Potash**

192 2 ................. 132 149 141 116 101 145 . 106 85
192 3 .................  143 152 147 114 107 144 103 79
192 4 ................. 143 152 143 103 97 125 94 79
192 5 .................  156 156 151 112 100 131 109 80
192 6 ................. 146 155 146 119 94 135 112 86
192 7 ................. 142 153 139 116 89 150 100 94
192 8 .................  151 155 141 121 87 177 108 97
192 9 .................  149 154 139 114 79 146 114 97
193 0 ................. 128 146 126 105 72 131 101 99
193 1 .................  90 126 107 83 62 83 90 99
1932   68 108 95 71 46 48 85 99
1933   72 108 96 70 45 71 81 95
1934   90 122 109 72 47 90 91 72
193 5   109 125 117 70 45 97 92 63
193 6 .................  114 124 118 73 47 107 89 69
193 7   122 131 126 81 50 129 95 75
1938   97 123 115 78 52 101 92 77
1939   95 121 112 79 51 119 89 77
194 0   100 122 115 80 52 114 96 77
194 1   124 131 127 86 56 130 102 77
194 2   159 152 144 93 57 161 112 77
1943.   192 167 151 94 57 160 117 77
194 4   195 176 152 96 57 174 120 76
1945   202 180 154 97 57 175 121 76

1946
May  211 192 162 99 57 189 121 76
June  218 196 163 100 60 203 121 70
July  244 209 181 103 60 230 121 70
A ugust.... 249 214 187 116 67 293 131 70
September. 243 210 181 108 67 223 131 70
October... 273 218 197 115 67 * 286 131 70
November. 263 224 198 127 67 382 131 78
December.. 264 225 204 127 67 376 131 78

1947
January. . .  260 227 206 126 69 359 131 78
February. .  262 234 209 124 70 329 134 78
M arch .... 280 240 216 128 70 354 138 78
April  276 243 215 129 71 354 138 78
* U S D A. figu res. B e g in n in g  J a n u a r y  1946 fa rm  p rice s  an d  index  n u m b ers  of 

specific  fa rm  p ro d u c ts  rev ise d  fro m  a  c a le n d a r  y e a r  to  a  c ro p -y e a r  b asis . T ru ck  
c ro p s  in d ex  a d ju s te d  to  th e  1924 lev e l o f th e  a ll-co m m o d ity  index, 

t  D e p a r tm e n t o f L a b o r  in d ex  c o n v e rte d  to  1910-14 base . .
t  T he  In d ex  n u m b e rs  o f p ric e s  o f f e r t i l iz e r  m a te r ia ls  a re  b ased  on o r ig in a l  s tudy  

m ad e  by  th e  D e p a r tm e n t of A g r ic u l tu ra l  E conom ics a n d  F a rm  M anagem en t 
C o rn e ll U n iv e rs ity , I th a c a , N ew  Y ork . T hese  in d ex es  a re  com p le te  since  1897. 
T he  s e rie s  w a s  re v ise d  a n d  re w e ig h te d  a s  of M arch  1940 an d  N ovem ber 1942.

1 Since June 1941, mannre salts are  quoted F.O.B. mines exclusively.
** The welchtcd average  o f prices actually paid fo r potash are low er than the 

annual average  because since 1920 over 90% o f the potash used in agriculture has 
been contracted for during the discount period. Since 1 9 3 7 , the maximum discount 
has been 12%. Applied to m uriate o f potash, a price slightly  above P f*
unit K 2O thus more nearly approxim ates the annual average than do prices based 
on arithm etical averages o f monthly quotations.^



This section  con ta in s a short review  o f  som e o f  th e  m ost p ractica l and im portant b u lle tin s, and lists  
all recent p u b lica tion s o f  th e  U nited  States D epartm ent o f  A gricu lture, the State E xperim ent S tation s, 
and Canada, re la tin g  to  F ertilizers, S o ils , C rops, and E conom ics. A file o f  th is  departm ent o f  BETTER 
CROPS WITH PLANT FOOD w ould  p rovid e a com p lete  in d ex  covering  a ll p u b lica tion s from  these  
sources on the p articu lar su bjects nam ed.

Fertilizers
"N in th  A nnual Report of the Arizona Fer

tilizer Control Office, Year ending December 
31, 1946," Agr. Exp. Sta., Univ. o f A riz., 
Tucson, A riz ., Feb. 1947.

"Fertilizers, Soil Analysis, and Plant N u tri
tion," Agr. Exp. Sta., Univ. o f Calif., Berkeley, 
Calif., Cir. 367, March 1947, D. R. Hoag)and.

"Supplem ental L ist Commercial Fertilizers 
Registrants for the Fiscal Year Ending June 
30, 1947," Bu. o f Chem., Dept, o f Agr., 
Sacramento, Calif., FM-138, March 24, 1947.

"Supplemental L ist Agricultural Minerals 
Registrants for the Fiscal Year Ending June 
30, 1947," Bu. o f Chem ., Dept, o f Agr., 
Sacramento, Calif., FM-139, March 24, 1947.

"Fertilizer, Seed, L im e and Ice Cream Re
port, July-December-1946," State Board of 
Agr., Dover, Del., .Vol. 36, N o. 4, Jan. 31, 
1947.

"T h e  Significance and Maintenance of 
Nitrate Nitrogen in Bladen Fine Sandy Loam  
in the Production o f Cabbage,” Agr. Exp. Sta., 
Univ. o f Fla., Gainesville, Fla., Bui. 430, 
March 1947, G. M . Volk., C. E. Bell, and E. N . 
McCubbin.

"Tonnage o f Different Grades of Fertilizer 
Sold in Michigan in 1946," Soil Science Dept., 
Mich. State College, East Lansing, Mich.

"Tonnage Sum m ary of M ixed Fertilizers, 
Fertilizer Materials, and L im es Sold in N ew  
Jersey during 1946," Agr. Exp. Sta., N ew  
Brunswick, N . J., March 26, 1947, Stacy B. 
Randle.

"Report o f Analyses o f Commercial Fer
tilizers and L im e Materials Sold in N ew  York  
State, January 1 to December 31, 1945," State 
Dept, o f Agr. and Markets, A lbany, N . Y., 
Bui. 354, March 1946.

Soils
"Conservation o f Massachusetts Soils," Ext. 

Serv., Mass. State College, Am herst, Mass., 
Leaf. N o. 193 (Rev. April 1947), A . B. Beau
m ont and Jfarol K ucinskj•

"Principal Soil Regions o f Minnesota,"  Agr. 
Exp. Sta., Univ. o f M inn., St. Paul 8, M inn., 
Bui. 392, March 1947, P. R. McMiller.

"T he Southeastern Soil Im provem ent Station 
at Heavener: Sum m ary o f Results to Date,"

Agr. Exp. Sta., Okla. A  & M , Stillwater, Okla., 
Mimeo. Cir. h frl65 , May 1947.

"T h e  Value of Supplemental Irrigation in 
W illamette Valley," Agr. Exp. Sta., Oreg. State 
College, Corvallis, Oreg., Sta. Bui. 439, Aug. 
1946, W . L . Powers.

"Physical Land Conditions in the Rio Grande 
Watershed o f Southern N ew  Mexico,"  
U.S.D .A., Washington, D . C., Phys. Land  
Survey 42, 1947.

"Review  of Principal Results, Southern Pied
m ont Experim ent Station, 1946," U.S.D.A., 
Washington, D. C., B. H . Hendrickson, John 
R. Carreker, and William E. Adam s.

Crops
"Cherry Culture in California," Agr. Ext. 

Serv., Univ. o f Calif., Berkeley, Calif., Cir. 
46 (Rev. Jan. 1947), Guy L . Philp.

"Bush Berry Culture in California," Agr. 
Ext. Serv., Univ. o f Calif., Berkeley, Calif., 
Ext. Cir. 80 (Rev. Jan. 1947), H . M. Butter
field.

"Grape Growing in California," Agr. Ext. 
Serv., Univ. o f Calif., Berkeley, Calif., Cir. 
116 (Rev. Jan. 1947), H . E. Jacob.

"Tw enty-S ixth  Annual Report, Period End
ing December 31, 1945," Calif. Dept, o f Agr., 
Sacramento, Calif., Vol. X X X IV , N o. 4.

"Tree Fruits for Plains and Foothill 
Regions," Ext. Serv., Colo. A  & M , Fort Col
lins, Colo., Cir. 142-A, Sept. 1946, Chas. M. 
Drage and George A . Beach.

"D utch Elm Disease and its Chemotherapy," 
Conn. Agr. Exp. Sta., N ew  Haven, Conn., Bui. 
498, July 1946, George A . Zentmyer, James
G. Horsfall, and Philip P. Wallace.

"Field Corn Trials, Mt. Carmel & Windsor, 
Connecticut, 1946," Conn. Agr. Exp. Sta., 
N ew  Haven, Conn., Report of Progress 46G1,
H. L . Everett, D. F. Jones, and W . R. Single
ton.

" Hawaiian-Grown Vegetables," Agr. Exp. 
Sta., Univ. o f Hawaii, Honolulu, T . H ., Tech. 
Bui. N o. 5, March 1947, Carey D. Miller, 
W inifred Ross, and Lucille Louis.

"A n  Illinois Garden Guide," Agr. Ext. Serv., 
Univ. of 111., Urbana, 111., Cir. 522, 1943 ed. 
with 1947 supplement.

"Planting Rates and Distances lor Sweet

37
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C orn!’ A gr. E xt. Serv., Univ. of III., Urbana, 
I I I ,  Cir. 611, Jan. 1947, W . A . Huelsen.

" Indiana Soybean Variety Tests and Variety 
Recomm endations," Agr. Exp. Sta., Purdue 
U niv., Lafayette, Ind., Cir. 322, 1947, A . H . 
Probst arid G. H . Cutler.

" T he L aw n, Its M aying and Maintenance," 
Dept, o f Agr. E xt., Purdue Univ., Lafayette, 
Ind ., E xt. Bui. 254 (2 n d  R ev .), 1947.

"T h e  1946 Iowa Corn Y ield Test," Agr. 
Exp. Sta., Iowa State College, Am es, Iowa, 
Bui. P 84, Feb. 1947, Charles D. H utchcroft, 
foe L. Robinson, and Francis Reiss.

"Thirteenth  Biennial Report o f the Director, 
for the Biennium  July 1, 1944 to June 30, 
1946," Agr. Exp. Sta., Kansas State College, 
M anhattan, Kansas. *

"Soil Conservation in Kansas," State Board 
of Agr., Topeka, Kansas, Vol. L X V , N o. 271, 
Feb. 1946.

" A  H andbook o f Agronom y for Professional 
W orkers and Farm Leaders in  Louisiana," 
D iv. o f Agr. E xt., La. State Univ., Baton 
Rouge 3, La., E xt. Bui. 6 , N ov. 1946, R. A . 
Wasson.

"W eather and Water as Factors in Cran
berry Production," Agr. Exp. Sta., Mass. State 
College, A m herst, Mass., Bui. 433, June 1946, 
H enry J. Franklin and N eil E. Stevens.

"Pot Plant Pointers," Ext. Serv., Mich. State 
College, East Lansing, Mich., Ext. Folder 108 
(2 n d  Printing), March 1947, Paul R. Krone.

"G row ing Garden Flowers From Seed,"  
N . Y . State College o f Agr., Cornell Univ., 
Ithaca, N . Y ., E xt. Bui. 579, March 1943 
(Rev. Jan. 1947), R. C. A llen.

"Factors A ffecting the A cid  and Total Solids 
Content o f Tom atoes," N . Y . State Agr. Exp. 
Sta., Cornell Univ., Geneva, N . Y ., Tech. Bui. 
278, Oct. 1946, Frank A . Lee and Charles B. 
Sayre.

"Profitable Soybean Yields," N . C. Agr. Ext. 
Serv., State College Station, Raleigh, N . C., 
Ext. Cir. 295, Jan. 1947, E. R. Collins, W . L. 
Nelson, and E. E. Hartwig.

"Five Steps to Increase Corn Yields," N . C. 
Agr. Ext. Serv., State College Station, Raleigh, 
N . C., E xt. Cir. 296, March 1947, E. R. Col
lins and B. A . K rantz.

" Performance Tests o f Corn Varieties and 
Hybrids, 1946," Agr. Exp. Sta., Okla. A  & M, 
Stillwater, Okla., Bui. B-306, March 1947, 
James S. Brooks and Roy A . Chessmore.

"Irish Potato Variety and Fertilization Trials 
at the Southeastern Soil Im provem ent Station, 
Heavener," Agr. Exp. Sta., Okla. A  & M, 
Stillwater, Okla.

"Sugar Beet Seed Production in  Oregon," 
Agr. Exp. Sta., Oreg. State College, Corvallis, 
Oreg., Sta. Bui. 437, June 1946, Ray A . Pendle
ton, H . E. Finnell, and F. C. Reimer.

" A  M ethod o f Topw orking Pear Trees for 
Early M axim um  Production and for Reducing 
Stony Pit Losses," Agr. Exp. Sta., Oreg. Slate 
College, Corvallis, Oreg., Sta. Bui. 438, June 
1946, Gordon G. Brown.

"Culture o f Trailing Berries in Oregon,” 
Agr. Exp. Sta., Oreg. State College, Corvallis, 
Oreg., Sta. Bui. 441, Dec. 1946, G. F. Waldo 
and H enry Hartman.

"Strawberry Production in  Oregon," Agr. 
Exp. Sta., Oreg. State College, Corvallis, Oreg. 
Sta. Bui. 442, Feb. 1947, G. F. Waldo and 
H enry H artman.

"Raspberry Culture in  Oregon," Agr. Exp. 
Sta., Oreg. State College, Corvallis, Oreg., Sta. 
Bui. 443, Feb. 1947, G. F. Waldo and Henry 
Hartman.

"T h e  Cheatgrass Problem in Oregon," Ext. 
Serv., Oreg. State College, Corvallis, Oreg., 
Ext. Bui. 668, June 1946, Kenneth Platt and 
E. R. Jackman.

"T h e  Orient Pear," Agr. Exp. Sta., Univ. 
o f Tenn., Knoxville, Tenn., Cir. 95, Nov. 
1946, Brooks D. Drain.

"Pastures Im proved w ith Tillage-Treatment- 
Seed," W . Va. Agr. Exp. Sta., Morgantown. 
W . Va., Bui. 327, Jan. 1947, R. M. Smith. 
G. G. Pohlman, F. W . Schaller, and D. R. 
Browning.

"Serves State & N ation," Ext. Serv., College 
o f A gr., Univ. o f Wis., Madison, Wis., Cir. 
370, July 1946.

"T h e  Vegetable Garden," E xt. Serv., Col
lege of Agr., Univ. o f Wis., Madison, Wis., 
Cir. 372, Jan. 1947, 0 .  B. Combs.

"W isconsin Needs Better Pastures," Ext. 
Serv., College o f Agr., Univ. of Wis., Madison. 
Wis., Cir. 373, Jan. 1947, F. V. Burcalow. 
L . F. Graber, and H . L . Ahlgren.

"Report o f the Administrator of Agricul
tural Research, 1946," Agr. Research A dm in ., 
U.S.D.A., W ashington, D. C.

"Report of the Chief of the Office of Experi
m ent Stations, Agricultural Research Adm in.,' 
1946," U.S.D.A., Washington, D. C.

Economics
"Tom ato Plant Growing Management Study  

in  Sacramento County during 1944," Agr. 
Ext. Serv., Univ. o f Calif., Berkeley, Calif.. 
J. E. Spurlock, B. B. Burlingame, and P. A. 
Minges.

"Ventura County Citrus Orchard Manage
m ent Study, Valencia Oranges and Lemons, 
1945," Agr. Ext. Serv., Univ. of Calif., 
Berkeley, Calif., A rthur Shultis, and Calvin
C. Delphey.

" Cost of Production Study on A lm onds. 
Stanislaus County, 1945," Agr. Ext. Serv., 
Univ. o f Calif., Berkeley, Calif.

" Second Annual Pasture Management Cost 
Study, San Joaquin County, 1945," Agr. Ext. 
Serv., Univ. of Calif., Berkeley, Calif., B. B- 
Burlingame and Dan L . Dieter.

"1946 Sugar Beet Production Cost Analysis, 
Imperial County," Agr. Ext. SerQ, Univ. o f 
Calif., Berkeley, Calif.

"1945 Lem on Management Study, Lor 
Angeles County,"  Agr. E xt. Serv., Univ. o f 
Calif.i Berkeley, Calif.

"1945 N avel Orange Management Study,
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Los Angeles County,"  Agr. E xt. Serv., Univ. 
of Calif., Berkeley, Calif.

"1945 Valencia Orange M anagement Study, 
Los Angeles C ounty," Agr. Ext. Serv., Univ. 
of Calif., Berkeley, Calif.

"Farm Enterprise M anagement Studies in 
California for 1945," Agr. Ext. Serv., Univ. of 
Calif., Berkeley, Calif., N ov. 1946.

"Canadian Agricultural Program for 1947," 
Agr. Supplies Board, D om . Dept, o f Agr., 
Ottawa, Canada.
. " Farm Family L iving in the Prairie 

Provinces," M arketing Serv., Economics Div., 
Dom. Dept, o f Agr., Ottawa, Canada, Publ. 
787, March 1947, Florence M. Edwards.

" Connecticut Vegetable Industry and its 
Outlook, for 1947," Bu. o f Markets, Dept, 
o f Agr., Hartford, Conn., Bui. 96, A pril 1947.

"1946 Statistics of Diversified Agriculture in 
Hawaii," Agr. E xt. Serv., Univ. o f Hawaii, 
Honolulu 10, T . H ., E xt. Cir. 217, March 
1947.

"Study Your Own Farm W ork M ethods," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Sta. Cir. 307, 1947, Low ell S. Hardin.

"Farming Today for Young Men and  
W om en," Agr. Exp. Sta., Iowa State College, 
Am es, Iowa, Bui. P 82, Dec. 1946.

"Roughage Makes M ilk Profits," Agr. Exp. 
Sta., Rutgers Univ., N ew  Brunsw ick, N . J., 
Cir. 505, Feb. 1947, John W . Carncross and 
Joseph F. H auck•

"N ew  York Agricultural Outlook . 1947," 
N . Y. State College o f 'Agr., Cornell Univ., 
Ithaca, N . Y ., E xt. Bui. 706, Jan. 1947.

"A  Guide to Better Dairying," Agr. Ext. 
Serv., Univ. o f N . C., Raleigh, N . C., Ext. 
Cir. 294, Jan. 1947.

Stepping-Up
Last year 98 per cent of Indiana’s 

2,169 Five-Acre Corn club members 
■whose yields Were checked in 84 coun
ties used fertilizer on their corn, ac
cording to reports released today by 
Purdue University agronomists. This 
compares with the 60 per cent who were 
fertilizing corn ten years ago.

Eighty-two per cent of the growers 
applied all the fertilizer in the row or 
hill with a fertilizer attachment on the 
corn planter. Fourteen per cent of the 
growers plowed under fertilizer, most 
of whom also used a starter fertilizer. A 
very small number broadcast the fer
tilizer.

More fertilizer is being applied in the 
row at planting than ever before.

" Measured Crop Performance, 1946," Agr. 
Exp. Sta., Univ. o f N . C., Raleigh, N . C., Bui. 
359, Jan. 1947.

"Change in Size o f Farms in Ohio— 1900- 
1940," Ohio Agr. Exp. Sta., Wooster, Ohio, 
Bui. 669, Jan. 1947, J. H . Sitterley and J. I. 
Falconer.

"A n  Analysis o f Oregon Agriculture," Agr. 
Exp. Sta., Oreg. State College, Corvallis, Oreg.,
1946.

" T h e  Agricultural Outlook, South Carolina,
1947," Clemson Agr. College, Clemson, S. C., 
Cir. 294, Dec. 1946.

" W ashington Apple Production Costs for 
the 1944-45 Season," Agr. Exp. Sta., State 
College of Wash., Pullman, W ash., Bui. 474. 
June 1946, W . M . Bristol.

"Incom e from  Apples in the Eastern Pan
handle," Agr. Exp. Sta., W . Va. Univ., 
Morgantown, W . Va., Bui. 328, Jan. 1947, 
M. A . Abrahamsen.

“Wisconsin Farm Labor Program," Ext. 
Serv., College o f Agr., Univ. of Wis., Madison, 
Wis., Cir. 371, March 1947.

"T h e  O ne-Two-Three to Better Yields and 
Profits," Production and M arketing A dm in ., 
U.S.D .A., W ashington, D. C., PA-21, Sept. 
1946.

"T h e  Farm Real Estate Situation, 1945-46," 
Bu. o f Agr. Economics, U .S.D .A., Washington,
D. C., Cir. 754, Dec. 1946, M. M. Regan and 
A . R. Johnson.

" Longterm Outlook for Western Agricul
ture," Bu. o f Agr. Economics, U.S.D.A.. 
Washington, D. C., June 1946, Marion Claw
son and W endell Calhoun.

Corn Yields
Twenty-nine per cent of the growers 
used between 150 and 200 pounds per 
acre in the row in 1946, while six years 
ago only six per cent used more than 
150 pounds. Only one-third of the 
growers used 100 pounds or less per 
acre in the hill last year while this was 
the common practice a few years back.

The fertilizer practices reported by the 
best Indiana growers conform closely 
with Purdue experimental results. In 
a fertilizer experiment conducted at 
Lafayette for seven years it was found 
that fertilizer was most efficient when 
applied in bands by the hill. Fertilizer 
dropped in the hill is more effective 
than when drilled in the row either on
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drilled or checked corn with modern 
equipment. Drilled corn is more re
sponsive to fertilizer drilled in the row 
than is checked corn, but in either case 
more fertilizer is required to give the 
same yield increase than when the ferti
lizer is hill-dropped. Broadcasting the 
fertilizer on the surface was the least 
efficient method of application. Later 
experiments have shown that larger fer
tilizer applications than 150 pounds in 
the hill or 250 pounds in the row,

should be plowed under or placed in 
bands on the “plow sole.” Fertilizer 
for plowing under should be high in 
nitrogen on upland soils.

Corn responds to both phosphate and 
potash, in row fertilization, and except 
on well manured land an analysis such 
as 0-12-12 is recommended. The use of 
the quick soil test for available phos
phate and potash is a helpful guide to 
the proper fertilizer analysis to use 
for corn.

Profitable Soybean Yields in North Carolina

(From page 10)

grower is to lime his soil according to 
its requirement and fertilize his soy
beans every year. An exception to this 
is with soybeans grown after Irish 
potatoes or some other heavily fertilized 
truck crop. In this case the supply of 
phosphorus and potash in the soil is 
sufficient to take care of the soybean 
needs.

Proper Placement of Fertilizer 
Important

A word of caution should be given 
here in regard to the proper placement 
of the fertilizer. Soybean seeds are 
easily injured by the soluble salts in the 
fertilizer and poor stands may result if 
the fertilizer is placed in contact with 
or too near the seed. The fertilizer 
should be placed in bands to the side 
and slightly below the level of the seed. 
Many farmers have suitable combina
tion distributors and planters. If this 
equipment is not available, mix the 
fertilizer thoroughly with the soil in 
the row and bed before planting.

Recommendations
In summary, the recommendations 

for profitable production of soybeans 
are as follows:

1. Apply dolom itic limestone to the soil in 
accordance w ith its requirements as shown by

soil tests. Too much lim e makes manganese 
and some of the minor elements in the soil less 
available and deficiencies may result, partic
ularly in soils high in organic matter.

2 . Fertilize w ith 400 pounds per acre of 
0-10-20 or its equivalent at planting. Place 
the fertilizer so that it does not injure the seed. 
An exception is after Irish potatoes or other 
heavily fertilized truck crops in which case the 
supply of phosphorus and potash in the soil 
is usually sufficient to take care of the soybean, 
needs.

>100

AV ER AG E YIELDS, T R E A T M E N T  C O S T S , AND 
RETU R N S PER A C R E  F R O M  0 S O Y B E A N  
EXPER IM EN TS IN 1946 (OGDEN VARIETY)

400 LBS. LIME +  
0 -1 0 -2 0  400  LBS

0-10- 20

F ig. 6 .. Returns in  dollars from  average yields in  
n ine soybean experim ents. Soybeans were valued  
at $ 2 .7 5  p er  b ushel. T reatm ent cost includes 
cost o f  phosphate and potash applied p lu s $ 1 .2 0  

per acre for  the lim e ap p lieation .
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YIELDS, TREATMENT COSTS. AND RETURNS 
PER ACRE ON- PORTSMOUTH SANDY 
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0-10-20 400 LBS 

0 - 10-20

Fig. 7 . W ith no  treatm ent, th e  y ie ld  was near 
the State average, yet the n et return from  lim e  
and fertiliser  was $ 4 7 .3 5  per acre.

3. Plant recommended varieties of soybeans 
at the rate of 10 to 12 seeds per foot of row  
or approximately one bushel per acre. In 
N orth Carolina, Ogden and Roanoke are sug
gested. T he Roanoke variety does w ell in the 
Upper Coastal Plain and in the Piedmont. 
Good stands o f vigorous plants greatly aid in 
controlling weeds.

1947 County Soybean 
D em onstrations

An active extension program under 
the supervision of Dr. E. R. Collins, in 
charge of Agronomy Extension, is 
under way to make the 10- to 12-bushel 
State average a thing of the past. In 
1947 each County Agricultural Agent 
in the Coastal Plain area and some in 
the Piedmont will have at least one 
demonstration acre putting the best 
production practices known into use. 
The yield of this acre will be compared 
with that obtained by the farmer’s 
usual practice.

The Wheelocks of Vermont Grow Grass

( From page 12)

are today. Grass is an easy crop to 
grow. In fact, some years when we 
have exceptionally wet springs, other 

I farmers are planting corn for silage 
when we are filling our silos with grass 
ensilage. We also have a good sod to

compared to wet, plowed land.
“On a grass farm such as ours, we 

feed our cows a mixture of grasses and 
legumes and during the winter supple
ment this with some grain.”

The Wheelocks* herd goes on pasture 
in early April and gets nothing but pas
ture until late in October. These Ver
mont farmers are convinced that cows 
are, by nature, “hay-burners” and say 
that the cows would rather have the 
succulent legumes and grasses than 
grain.

One way for keeping the cows in A-l 
condition is to change the herd to new 
pastures as soon as they drop below a 
certain point in milk production. The 
grasslands are so productive that they 
can be alternated as pasture and hay- 
land. One 13-acre plot in 1946 pro
duced 32,000 pounds of milk in two 
grazings by 30 cows and then yielded 
25 tons of high quality timothy and 
white clover hay.

The use of the right amounts and 
the right kinds of plant foods is of top 
importance in the Wheelock plan of 
grassland farming. The entire grass 
acreage is gone over every two years 
w ith eight loads of manure per acre. 
This manure is supplemented with 
phosphate. In addition to manure, 400 
to 500 pounds of 5-15-20 or 8-16-16 are
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applied on each acre. The use of super
phosphate in the stable gutters has been 
carried on for more than 20 years.

Father and son agree that potash is 
their number one need right now and 
they plan to apply it heavily as soon as 
they can obtain more fertilizers rich in 
this plant food. Lime is used at the 
rate of about a ton an acre every three 
years. D uring 1946, they used the fol
lowing amounts of fertilizer: 32 tons of

lime, 5 tons of 60 per cent phosphate, 
25 bags of 60 per cent potash, and 15 
bags of 5-15-20.

“Mineralized hay” and pastures have 
reduced the production cost on this Ver
mont farm so that the Wheelocks’ farm 
account books show that milk is being 
produced for about two dollars a hun
dred less than that by many of the 
dairymen in this big milk-producing 
area.

Determining New and Better Fertilizer Ratius

( From page 26)

of two years), for the purpose of this 
paper, yields and moisture contents 
of the corn from similar plots have been 
summed and averaged (table 1). It is 
recognized that much information may 
be lost by averaging, and individual 
differences are obscured. Despite dif
ferences in soil type and management, 
however, the reoccurrence of certain 
ratios as the best was rather remark
able. Table 1 presents the data on 
yield per acre of corn in bushels (based 
on 15.5 per cent moisture) and the 
moisture content of the corn at harvest 
time as affected by the 27 different fer
tilizer treatments used. The figures on 
yield and moisture represent an aver
age of 24 plots. Significance levels 
were run on individual fields but no 
attem pt was made to analyze statisti
cally the six fields as a unit. Rough 
calculations would indicate, however, 
that differences in yield of 6.0 bushels 
and above would be significant, below
4.0 bushels not significant, and between 
this range in the doubtful class. 
Similarly, differences in moisture con
tent of two per cent and above are 
probably significant.

Yield Results
It is apparent that, in general, a com

plete fertilizer with fairly narrow ratio

of nitrogen, phosphate, and potash has 
given the best response. Phosphate is 
the predominantly lacking element, be
cause it was necessary in all fertilizers 
which gave increases of 6.0 bushels and 
above. Potash and nitrogen, alone, 
and in combination, did not give 
significant increases over the check. 
However, to get balance in the fer
tilizer with high amounts of phosphate 
and moderate amounts of nitrogen, 
potash was necessary, and as a matter 
of fact, in the top four fertilizers potash 
was equal in requirement to phosphate.

It would appear from the stand used 
(3 or 4 stalks per hill), that amounts 
of plant food of about 130 pounds were 
sufficient to give maximum yield in
creases.

Moisture Results

A complete fertilizer, again in gen
eral, resulted in greatest moisture re
ductions, but other fertilizers also 
lessened moisture in the corn almost 
as much. The combination of nitrogen 
and phosphate as in treatments 21 and 
20 gave substantial moisture reductions 
of over three per cent. Nitrogen and 
potash alone, and in combination, have 
not hastened the maturity of corn, but 
on the contrary may have an opposite 
effect.
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T a b l e  2. Ratings o f  t h e  10 Best Ratios Used in 2-Yeab Fertilizer Trials o n
C o r n .

Treat-
ment
No.

Pounds plant food per acre 
(applied in hill)

Fertilizer
ratio

Relative

The 
maximum 
increase 
in yield 

(100=18.1 
bushels)*

Fertilizer ratings as per 

1

centages of:

The
maximum
decrease

in
m isture 

(100=4.5%)

Nitrogen Phosphate Potash

The
most

expensive
fertilizer

The
greatest

net
profit

2 6 . . . . 32 32 64 1-1-2 97 78 100 81
2 5 . . . . 32 64 32 1-2-1 100 89 99 97
2 7 .. . . 32 64 64 1-2-2 97 100 87 100
1 7 ... . 16 32 64 1-2-4 79 59 85 73
1 6 ... . 16 64 32 1-4-2 81 72 80 76
1 8 . . . 16 64 64 1-4-4 83 83 76 82
2 4 .. . . 32 32 32 1-1-1 75 67 73 65
15___ 16 32 32 1-2-2 66 50 71 60
9 . . . . 0 64 64 0-1-1 69 66 65 75
7 . . . . 0 64 32 0-2-1 61 55 60 61

* Explanatory note: The best treatment, No. 25, gave an increase over the check of 18.1 bushels, and
this was rated as a 100 per cent increase. Plot 18, for example, gave an increase of 15.0 bushels, 85 
per cent of 18.1, hence has the rating of 83. The percentage figures in the other columns were 

j derived similarly.

Ratings of the T en  Best Ratios

In table 2 a somewhat new ap
proach has been attempted in rating 

| the 10 best fertilizer ratios as deter- 
| mined by 2-year trials. In this table, 
I the ratios are rated according to their 

effect on yield increase, moisture de- 
; crease, cost, and the greatest net return. 

The ratings are based on the best or 
cheapest fertilizer rating 100, and the 

[ others rank on down according to their 
increase in yield or decrease in mois
ture compared to that obtained from 
the best fertilizer application.

No figures for fertilizer cost and net 
profit have been given in the table 

| because relative ratings of fertilizer 
j cost were based on manufacturers’ 
i costs and these figures would give an 
! erroneous idea of the probable actual 

profits from the fertilizer application.
Except for 1-1-1, the narrower ratios 

have proven to be the best in the trials. 
Ratios like 1-1-2, 1-2-1, and 1-2-2 run 
very close in yield and net profit. The
1-2-2 ratio would rank even higher in 
value due to decreased moisture content 
if commercial drying of field corn ever 
became practical. The fertilizers 
which have returned the greatest net 

| profit have, in general and fortunately,

been the most efficient in hastening 
maturity.

An examination of the table shows 
that the ratios of some of the commonly 
used fertilizers for corn do not rank 
particularly high. A fertilizer such 
as 3-12-12, which has a 1-4-4 ratio, 
ranks fourth in increasing yields but 
only sixth in profitableness. Fertilizers 
with no nitrogen, such as 0-20-20 and 
0-20-10, which have ratios of 0-1-1 and 
0-2-1, respectively, are down at the 
bottom of the list in both ability to 
increase yields and return profits. It 
is apparent from the facts shown that 
nitrogen should make up a greater 
percentage of fertilizers used for corn 
in this region. The ratio of phosphate 
to potash, 2 to 1, or 1 to 1, has been 
quite good, on the basis of the data 
in the table, but complete utilization 
was retarded by a lack of nitrogen.

P lo t Set-up Applicable to 
O ther Crops

The plot design used above is 
equally applicable to the determination 
of ratios for crops like wheat, oats, 
barley, alfalfa, in fact almost any crop. 
In Minnesota the past year, the same 
plot set-up was used in obtaining fer
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tilizer ratio information for flax, wheat, 
oats, and corn.

More up-to-date information on fer
tilizer ratios for crops and soils should 
be of primary interest to fertilizer com
panies and could be used as a basis for 
formulating new and better fertilizers. 
It would appear to be largely the re-

sponsibility of the experiment stations 
to provide this information.
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Community Cooperation in Soil Conservation

(From page 18)

pervisors for help in getting the same 
program on his own land. After the 
farm plan was completed, he hired the 
tenant, who had been working the 
farm on a share-crop basis for years, 
on a monthly salary to apply the soil 
conservation practices. And the owner 
went a step further. He tore down 
some of the unsightly outhouses around 
the place and gave the barn and the

tenant house a new coat of paint.
Supervisors of the Broad River, 

Greenville, and Laurens Soil Conser
vation Districts don’t claim that they’ve 
found a royal road to soil conservation 
farming. But they know they are on 
the right road when they encourage 
groups of farmers to choose their own 
leaders and work together.

F ig. 5 . O ne group o f  negro farm ers entered  the so il conservation  contest sponsored by the Spartan
burg Hera Id-Journal and d istrict supervisors and patterned a fter  the work o f  groups o f  farm ers in

H opew ell.



June-July 1947 45

Higher Corn Yields for Alabama

( From page 24)

The second highest yield reported in 
Walker County was 83 bushels per acre 
of Funk’s hybrid 714 produced by 
W. R. Taylor. He used 500 pounds of 
6-8-4 fertilizer at planting and side- 
dressed with 200 pounds of ammonium 
nitrate.

R. E. Thagard, Crenshaw County 
farmer, produced 62.7 bushels of Indian 
Chief corn, 61.8 bushels of Whatley, 
76.6 bushels of Funk’s hybrid 714, and 
78.4 bushels of L. S. U. hybrid per 
acre by fertilizing with 300 pounds of 
20 per cent superphosphate, 100 pounds 
of muriate of potash, and by side- 
dressing with 300 pounds of ammo
nium nitrate.

Five Coosa County farmers conduct
ing special corn demonstration projects 
produced from 63.9 bushels to 77.73 
bushels per acre. The demonstrators 
were A. L. Neighbors, J. M. Cochran, 
J. M. Sellers, and Gerald W ard. They 
used heavy applications of fertilizer and

side-dressed the corn with ammonium 
nitrate or nitrate of soda.

Lee Jones, U TD  farmer of Rt. 1, 
Roanoke, Randolph County, planted 
two acres each of Funk’s G-714 
hybrid and Mosby open-pollinated corn, 
fertilized with 400 pounds of 4-10-7 and 
side-dressed with 250 pounds of nitrate 
of soda. His hybrid corn made 60.4 
bushels per acre and Mosby averaged 
48.9 bushels.

Robert Iverson, 14-year-old club boy 
of Graham in Randolph County, taught 
his father how to grow more corn per 
acre. He grew 59 bushels per acre by 
applying 400 pounds of 4-10-7 under 
the corn and side-dressing with 250 
pounds of nitrate of soda.

Curtis Christenberry, a demonstrator 
located on sandy soil in the Stewart 
Community, Hale County, made 48 
bushels per acre. He used 600 pounds 
of 4-10-7 per acre, planted Funk’s G-714 
on April 26, and side-dressed with 100 
pounds ammonium nitrate on May 29.

Corrective Measures for Salinity Problem

( From page 22)

range a balanced uptake of positively 
charged calcium, potassium, and mag
nesium ions and of negatively charged 
nitrate, phosphate, and sulphate ions 
proceeds. At alkaline pH values above 
this range, plants experience some dif
ficulty in satisfying their negative ion 
requirements. Our experiments have 
shown that if seedlings are placed in a 
culture solution of pH 9.0 there will be 
no uptake of nitrate or phosphate until 
the pH  of the culture solution is re
duced to pH  7.8. The seedlings, of 
course, accomplish this by evolution of 
carbonic acid during root respiration.

The chemical and physical alkali- 
plant relationships are of special in
terest. Originally the poor growth of 
crops on alkaline and saline soils was 
attributed entirely to chemical toxicity. 
Now it is believed to be largely physical 
in that an excessive salt concentration in 
the soil solution makes it very difficult 
for the plant to obtain sufficient water 
to meet the transpirational requirement. 
The osmotic pressure of the soil solu
tion increases with increase in salt con
centration. When two salt solutions 
are separated by an impermeable or 
semi-permeable membrane, such as the
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membrane which separates the soil solu
tion and the solution within the roots, 
the movement of water will be toward 
the more concentrated solution. Obvi
ously if the salinity of the soil solution 
is greater than that of the root sap, the 
crop will suffer a moisture stress. This 
is not unlike the inability of humans 
and animals to satisfy their thirst with 
sea water.

Irrigation practice contributes greatly 
to the hazards of the plant-salinity re
lationship. In irrigated agriculture, the 
moisture content of the soil, and there
fore the concentration of the soil solu
tion, is continuously changing. It is 
at the point of greatest dilution during 
or immediately following an irrigation 
and greatest concentration at the wilting 
point or the time just preceding an 
application of irrigation water. Many 
years ago we recommended that the 
salt content of the soil should be de
termined at the soil moisture content 
represented by the wilting point, for 
obviously the wilting point is where 
the salines are most injurious. This is 
the reason why it is necessary to irri
gate more frequently on lands where 
a salinity problem exists and where a 
highly saline water is the only water 
available. In saline soils, crops will 
exhibit a moisture stress. Even though 
the moisture content is well above the 
true wilting point of the soil, this stress 
is similar to that shown by plants at 
the true wilting point where there is no 
salinity. In some cases this salinity may 
stunt the growth of the crop and yet 
show none of the outward symptoms 
such as tip or marginal burn of the 
leaves. Obviously crop yields may be 
reduced greatly by salinity and the 
farmer will be totally unaware of this 
unless there are adjacent non-saline 
areas for growth comparison.

Reclam ation

In order to reclaim alkaline or saline 
soils, since saline soils are in danger 
of becoming alkaline when the excess 
of salt is leached from them, the same 
procedure may be followed for both

types. They must be leached reasonably 
free of soluble salts, the soil minerals 1 
must be changed chemically by replac
ing the adsorbed sodium with calcium, 
and they must be * in good structural 
condition when the reclamation is com
pleted. The latter is of extreme im
portance and in Arizona we rate soil 
structure as a major growth-limiting 
factor, second only to water.

It should be mentioned that unless | 
good drainage is possible and can be 
accomplished economically, neither a 
saline nor an alkaline soil can be re
claimed. In the Salt River Valley of 
Arizona, which is our largest irrigated • 
area, drainage is accomplished by pump- j 
ing from a water-bearing stratum. If • 
the soil can be drained by tile, drainage ! 
canals, pumps, or other means, the 
next step is to provide some form of 
soluble calcium unless the soil solution 
already contains an excess of soluble ; 
calcium and the irrigation water to be | 
used contains calcium salts in excess 
of sodium salts. Practically all the [ 
saline and alkaline soils of the South
west are calcareous but calcium car
bonate is not sufficiently soluble for use 
in rapid reclamation.

Gypsum was the first material used j 
for large scale operations in the reclama
tion of saline and alkaline soils and for I 
improving the structure of irrigated j 
lands. It has stood the test of time for j 
it has continued to be the most widely 
used soil corrective through a 75-year 
period. It is soluble in water to the ex
tent of 600 parts calcium per million 
parts water and fortunately there are ] 
many large natural deposits scattered \ 
through the Southwest. The continued J 
popularity of gypsum as a soil correc- | 
tive is of more than passing interest. 
Our fundamental knowledge of alkali 
soil formation and reclamation has i 
changed materially during the last 30 
years, yet gypsum fits into the new 
conception as well as the old. Origi
nally it was believed that gypsum neu- ; 
tralized black alkali. It is now known 
th a t. this neutralization is only partial j 
and therefore alkali soils cannot be re
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Fig. 5 . Show ing th e  effect o f  reclam ation  w hich remove* salin ity  w ithout im proving structure. 
Pot on le f t  show s grow th w hen sa lin ity  and structure have both  been im proved. Two pots on  

right con ta in  so il in  w hich  salt was rem oved w ithout im provem ent in  structure.

claimed by merely incorporating gyp
sum in the soil. The soil must be 
leached after applying the gypsum in 
order to remove the products of the 
reaction between sodium carbonate 
and calcium sulphate and to bring 
about a replacement of adsorbed 
sodium.

In some instances nitric and sulphuric 
acids have been used as alkali soil cor
rectives because they will neutralize 
excess alkalinity and dissolve the in
soluble calcium in the soil.

Sulphur offers the greatest competi
tion to gypsum in the group of alkali 
soil correctives. It oxidizes readily in 
the soil to sulphuric acid. This pro
vides for neutralization of excess al
kalinity and, due to the reaction be
tween this sulphuric acid and calcium 
carbonate, it supplies soluble calcium 
in the form of calcium bicarbonate and 
calcium sulphate for the replacement 
of adsorbed sodium. One part sulphur 
is equivalent to five parts gypsum in 
reclamation. It acts more slowly than 
gypsum because it must be oxidized by 
soil microflora before it is of any value.

Another excellent soil corrective is

organic matter. Semi-arid soils are 
sadly deficient in organic matter, so 
that animal and green manures not only 
are good correctives but also benefit the 
soils in many other ways. By means of 
the carbonic acid liberated during the 
breakdown, soluble calcium as calcium 
bicarbonate is supplied. Secondly, or
ganic matter improves the soil struc
ture, for the decomposition products 
are excellent binding agents. The ulti
mate success of any program designed 
to improve the soil structure depends 
upon the permanence with which the 
dispersed clay particles are aggregated 
into crumbs — that is, water-stable 
crumbs. Organic decomposition prod
ucts accomplish this most effectively.

The ideal soil corrective is a mixture 
of gypsum, sulphur, and manure. The 
gypsum will supply immediately sol
uble calcium, the sulphur will serve as 
a continuing source of soluble calcium, 
and the manure will tend to bind the 
soil particles into permanent crumbs.

C ontrol M easures
In the husbandry of alkali soils, an 

ounce of prevention is truly worth a
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pound of cure. The irrigation farmer 
in the Southwest will always have the 
problem of alkalinity and salinity fac
ing him. Obviously the philosophy of 
prevention is the one to adopt, for 
control measures are more efficiently 
and economically operative than recla
mation measures.

Of first consideration in control is 
the quality of the water. Agriculture 
is probably the only large industry in 
which hard water is not only desirable 
but essential. By hard water I mean 
one in which the calcium salts are in 
excess of the sodium salts. When a 
water of this type is not available, the
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farmer should resort to applications of 
gypsum to the irrigation water or make 
light annual applications of gypsum or 
sulphur to the soil. This will tend to 
keep the soil solution well supplied 
with soluble calcium. This policy is 
further advisable because a large part 
of the soluble calcium in irrigation 
water and the soil solution is precipi
tated in the soil as calcium carbonate 
and an appreciable amount used as 
food by the crop. On the other hand, 
sodium is not considered as a plant food 
and practically all that enters the soil 
remains there in solution. Under the 
most ideal conditions, therefore, the 
sodium :calcium ratio in the soil will 
increase.

Other control measures involve cer
tain phases of the irrigation program; 
namely, number of irrigations, interval 
between irrigations, and quantity of 
water used. Substantially more water 
must be applied to cropped land than 
the total lost by evaporation and by 
transpiration through the crop; other
wise there will be an accumulation of 
salt in the soil. This may vary from 
5 to 30 per cent depending on the soil 
types and the salinity of the water, and 
obviously this excess of water should 
be used to flush the soil and not spread 
thinly over a series of irrigations.

Soil research has made many valu

able contributions toward solving the 
problems of semi-arid saline and alka
line soils. Our knowledge and under
standing of the fundamental chemical 
and physical reactions between the 
soluble salts and soil minerals have ad
vanced to the point where reliable ad
vice can be given to farmers. There 
are wide variations in the soil even on 
single farms and, therefore, reclama
tion and control depend to some extent 
on the ability of the farmer to coordi
nate the results of research with his 
own experience.

Fertility is a term used with reference 
to the supply of plant food in the soil 
and its availability. When deficiencies 
exist, commercial fertilizers or other soil 
amendments may be used to maintain 
or rebuild it. Productivity is the ca
pacity of the soil to produce. A fertile 
soil can be non-productive if such 
growth-limiting factors as salinity, al
kalinity, and poor soil structure pre
vent a crop from utilizing this fertility. 
Since these growth-limiting factors may 
often function without any outward 
evidence of crop distress, it behooves 
the irrigation farmer to adopt a philoso
phy of prevention. When a crop shows 
an outward manifestation of distress, 
it is then evidence that the time has 
come for a costly reclamation program.

Motor Meanderinqs

(From page 5)

made on night roads. As I drove along 
peering past the headlights in snow 
or rain and listening hard for any signs 
of engine trouble, my gratitude went 
to the skill and pains which trained 
workmen had put into this small single 
item in a vast assembly line. To be 
master of a smoothly running mecha
nism that withstood cold and bad roads 
and the shocks of indifferent driving, 
and brought one safely back up the

familiar lane toward the cozy lights 
of home—that was indeed a miracle. 
We who were not born in the midst 
of motor marvels and instantly re
sponsive levers have a keener and a 
deeper appreciation of the wonders that 
have come to us, but I am afraid that 
too few of us are good stewards of 
such rich experiences.

For we now travel at our own will 
as fast and often faster to distant desti
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nations than many of the overland 
trains we used to meet with great ex
pectations at the country depot. The 
road which skirted the rural home 
where I was raised no longer presents 
a gently rising, winding hill, lined 
with locust trees and elderberry bushes. 
The deep dust of summer no longer 
fluffs up between the stubby toes of 
trudging urchins on that somnolent 
stretch of lane, where one riding in a 
buggy might hear the bees droning 
in the clover and spy a robin’s nest 
in a lilac bough, or shout a brief mes
sage to a friend standing by a pasture 
gate.

Our rapidly moving era has no time 
for that meandering mood. The high
way is a straight avenue of blazing 
concrete in noonday sun, no bushes 
are on its graded borders, barefoot boys 
don’t dare to take a chance, and the 
small noises of nature are completely 
blotted out by the swish and roar and 
hum of onward motion. But at least 
you can stop and exchange ideas with 
more friends in an hour than it was 
possible for you to visit in the dawdling 
days of yore. It does have its real 
and vital compensations, all “poetry 
and romance” aside.

Take the two eventful trips we took 
through Canada—the first time by 
transcontinental train de luxe, with 
special stop-overs at famous recreation 
spots, and the next time by leisurely (? )  
motoring. On that second excursion 
with the family along, there were many 
and varied opportunities to get the feel 
of things, to know the wherewithal and 
the personalities of towns and people.

WIT H O U T  a convenient equipage 
at our private disposal, where 

would we have known Francois, the 
genial waiter at the village inn west of 
Quebec, who gabbled with our daugh
ters and smiled at their high-school 
French? Could we have halted at the 
roadside to admire the quaint ovens and 
the gaudy hooked rugs, examined the 
thatched roofs and looked at the fre
quent fences in the realm of ancient

“metes and bounds?” W ithout our 
own conveyance, excitement over cross
ing a bumpy, unfinished bridge east of 
Montreal, and whimsical delight over 
the ox carts of the Island of Orleans 
would have never been ours.

AND , moreover, in similar New 
England rambles by family bus 

one season later, how could my wife 
and daughters have had the dear and 
unforgotten chance to sniffle a little in 
the cottage where the Alcott sisters lived 
and wrote the classic so precious to most 
feminine hearts? How could we have 
paused at Concord and Lexington along 
the trail of the Minutemen and storied 
Paul Revere, with its tradition kept 
as well burnished and as shining as 
the silver he created? W ithout easy 
egress, would we have gazed upward 
from the lake along the towering cliff 
to discern the granite features of the 
sachem’s gloomy face, as introduced to 
us by Hawthorne? Or could we have 
watched the Portuguese fishermen wind 
their nets in that famous harbor from 
whence so many have “gone down to 
the sea in ships?”

Could we have learned first hand that. 
New York State is not all pavements 
and night shows and gluttony and 
glitter, and that there lie many peace
ful meadows, winding streams, and 
forest reaches in the trek from Elmira 
to the Hudson?

And then, closer home and dearer 
still, the possession of a family vehicle 
of fairly wide range gave us the op
portunity to go to accepted and invited 
places where wild flowers grow, there’ 
to take upon permission a few good 
specimens to transplant in our own 
rocky nook at home—where some of 
the hepaticas, violets, and trilliums still 
bloom for other eyes.

Of course, there have been vandals, 
interlopers, and trespassers following 
the wake of the motor age; people 
who translated their escape from dingy 
streets, and cramped quarters into reck
less disregard for privacy and the de
cent rights of mankind. Others have
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made once restful glens and bowers of 
beauty into a vast litter of despoliation 
and abandon and robbed the country
side of precious plants. Fortunately, 
however, they sometimes tackled poison 
oak and ivy and retribution came home 
to the right roost.

IOOKING back over the motoring 
j  hours of other days, I find that the 

rides where I had companionship to 
and fro were nicer ones than the many 
miles over which I traveled alone. None 
of my folks were backseat directors, 
and I was never annoyed in this way 
by somebody breathing on my neck 
at every curve. Not even my mother- 
in-law, believe it or not! They just 
leaned back and scanned the scenery 
or gossipped about the relatives we 
had visited.

I always followed the rule of taking 
on only riders who were known to me, 
running no hazards with strangers or 
pick-ups. How fast the mileage flowed 
past when I had a congenial co-rider 
who could argue with me vehemently 
about all manner of current perplexi
ties. We have solved the problems of 
cooperation, farm credit, parity prices, 
production incentives, foreign exports, 
state and federal relations, and the 
more intimate ones of mortgages and 
neighbors and furnaces.

The only drawback to this conver
sational travel was that we used up 
so much gas by ourselves and under 
the hood that we sometimes ran out 
of both kinds. Then we had to mix 
walking with talking.

I look back at the isolated travelogues 
with little real enthusiasm. No doubt 
I have spent more than an average of 
20 hours each week humped over the 
steering wheel all alone. Meandering 
is then monotony. In summer the con
crete pavement ahead shimmers in the 
sunlight, you glimpse washing waves 
of water over the crest in a sort of 
mirage, the click of the tires and the 
hum of the motor put you into a 
drowse, and sometimes in the worst

of such fits you just pull up at the 
shady roadside and take a brief 
snooze.

Certain roads often traveled day and 
night finally lose their original charm 
and local luster. One such numbered 
highway I followed four times each 
month for ten years became a burden 
to me because of traveling it so much 
alone. I do not care to see it again.

My road work was done for a farm 
journal. I was not among the fra
ternity of space-peddlers, who prob
ably had more fretful reveries en route 
than I did, whose duty was space
filling. It always seemed to me that 
they supported the paper by their ef
forts, while maybe I helped to make 
it saleable in the first place. Ordi
narily they dictated the total amount 
of pages each issue carried, more or 
less, while I simply laid by a good 
collection of personality and produc
tion yarns to fit any linage which re
mained.

Being a little on the shy side, I did 
not possess the daring and ego that 
is such a mainstay of urban reporters. 
I hated to intrude on strange farmers, 
uncorking personal questions and 
maybe taking a few pot shots at them 
with a graflex. I have drifted around 
a whole section of land sometimes 
working up the right line of approach. 
Yet usually after the ordeal was over 
and my notes and films were safely 
stowed away, I drove out of the farm
stead with the back seat full of fruit 
or vegetables or eggs or other plunder 
—almost like your traditional country 
parson taking his toll in kind.

THEREUPON my day-dreaming 
while driving began. Often it would 

revolve around the mental picture of 
just how this “story” should be pre
sented, what slant was the best for a 
“lead,” how certain titles and legends 
would look, and the effect of the feature 
on the general situation.

My travels were generally of two 
kinds—attending formal gatherings and
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conventions, which usually meant a 
direct route with no pauses; and cruis
ing, like a taxi, searching the country
side for nice buildings, new mechanical 
methods in use, or likely looking live
stock or chickens. This cruising seems 
now like an aimless sort of excuse for 
m aking a living. It sounds like a 
tram p’s life. Maybe it was, for too 
few of the articles resulting from those 
rambles have ever been preserved— 
unless in private scrapbooks I know 
not of.

In a personal sense, I never had the 
dog sent after me. However, owing 
to some adverse political slants which 
appeared in some of the columns of 
our sheet unrelated to my field hegiras, 
a farmer on one occasion refused to let 
me alight in his barnyard on my harm
less and utterly non-partisan mission. 
“No dumb writer for that gol-blasted 
paper is goin’ to give me a write-up,” 
was his diplomatic comment.

THIS turn of the tide and sundry ob
jections to our support of support 
prices and our boosting of benefit pay

ments sometimes delayed my contacts 
and disrupted the free flow of my pris
tine style. As long as I stuck religiously 
to the accepted standards of rural 
journalese jargon and played up rugged 
individualism, prideful progress in pro- 

. duction this year over that, good bulls 
and helpful families, overcoming 
weather and bugs, outguessing the 
neighbors, and kindred safe-and-sane 
features—well, my old car was welcome 
to free gas at the farmer’s own tank 
and a blessing in farewell.

So after many moons of this meander
ing and lonely riding one comes to 
the conclusion that at least the work 
was clean, that the time might have 
been more wasted otherwise, and that 
a lame back and a stiff left foot are 
mementos soon forgotten from tedious 
travels. In these peregrinations I may 
not always have toted home the bacon, 
but I am satisfied because I never sold 
anyone a gold brick.

A Much-Needed Aid in Soil 
Testing 

The New

La M O T T E  
SOIL SAMPLING TUBE

(Hankinson-Hester Design)
Patent Applied lor

POURING L I P

This New Soil Sampling Tube has 
been designed by experts who have 
had extensive experience and who 
appreciate the difficulties encoun
tered in taking true soil samples with 
the ordinary tools available hereto
fore.
The instrument is sturdily built of 
non-corrodible metals, light in weight 
(35^ lbs.), and calibrated in 6" inter
vals for accurate soil sampling to any 
depth to 3 ft. It is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver
sion is discharged without “sticking.” 
Price each $15.00 f.o.b. Towson, Md. 
Plastic Vials (1%" x 5^6") for con
taining soil samples may also be had 
at $1.80 per dozen.

W rite  fo r  descriptive literature.

LaMOTTE CHEMICAL 
PRODUCTS CO.

Dept. "BC"
Towson Bcdtimore 4, Md*
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
Tom atoes (G en era l) Sweet P ota toes (G en era l)
Asparagus (G en era l) B etter Corn (M id w est) and (N o rth ea st)
Vine Crops (G en era l)

Reprints
N-9 Problem s o f  F eed ing  C igarleaf T obacco  
F -3-40 WHen F ertilis in g , C onsider P lan t-food  

C ontent o f  Crops 
S-5-40  W hat Is the M atter w ith  Y our S o il?  
11-12-42 W artim e C ontribution  o f  th e A m eri

can P otash  Industry  
J-2-43 M aintain ing F ertility  W hen Growing 

P eanuts
Y -5-43 V alue & L im itations o f  M ethods o f  

D iagnosing P lan t N utrient N eeds 
FP-8-43 P otash  for C itrus Crops in  C alifornia  
A -l-4 4  W hat’s in  That F ertiliser Bag? 
H -2-44 Efficient F ertilisers for  P otato  Farms 
A A -8-44 F lorida K now s How to  F ertilise  

Citrus
Q Q -12-44  L eaf A nalysis— A G uide to  Better  

Crops
P -3-45  B alanced F ertility  in  th e  Orchard
Z -5-45 A l f a l f a  t h e  A r i s t o c r a t
D D -5-45 A Case o f  C om bined P otassium  and  

B oron D eficiencies in  Grapes 
GG -6-45 Know Y our Soil
L L-8-45 F ertilis in g  fo r  B etter Soybeans in  

N orth Carolina  
0 0 - 8 - 4 5  P otash  F ertilisers Are N eeded on  

Many M idwestern Farms 
P P -1 0 -4 5  More V egetables for Less M oney 
Q ^ -1 0 -4 5  A L ittle  B oron B oosts Sw eet P otato  

Y ields
T T-1 0 -4 5  K udsu R esponds to  Potash  
Y Y -11-45 P otash— In War and P eace  
Z Z-11-45 First T hings F irst in  S o il Fertility  
CCC-12-45 P oor Soils— P oor P eop le  
B -l-4 6  P otash  Increases T om ato Y ield  and  

Q uality
D - l-4 6  A New Legum e for  th e  South— W ild 

W inter Pea*
H -2-46  P low -so le  P laced  P lan t Food for  Bet

ter Crop P rod u cticn  
J-2-46  C orrecting Potash D eficiency in Grow

ing Corn «
N -3-46  Sweet P otatoes Are Proving New Gold 

fo r  the South
0 -3 -4 6  F ertiliser P lacem ent fo r  Corn in Ken

tucky
R .4 .4 6  A lfa lfa  In M ississippi D ecreased as 

S o il F ertility  D eclined  
S -4-46  P low -under F ertiliser Ups Corn Y ields 
T -4-46  P otash  Losses on the Dairy Farm  
W -4-46 M uck S o ils P roduce Q uality Sweet 

Corn for  Canning 
Y -5-46  Learn H unger Signs o f  Crops 
A A -5-46 Efficient F ertilisers Needed for  Profit 

In Cotton  
B B -5-46 T he S o il Is Our H eritage  
H H -6-46 M istakes V ersus E ssentials o f  

Pond M anagem ent for  Fish 
11-6-46 P astures in  M ississippi Produce 

Profits
L L -8-46 Trends in  the Use o f  Major P lant 

Foods
M M -8-46 For Farm s and Game Preserves—  

B icolor L espedesa

N N -10-46  S o il T esting— -A P ractica l Aid to  
the Grower & Industry

0 0 - 1 0 - 4 6  S o il A eration  A ffects F ertiliser  
Needs

SS-1 0 -4 6  T he Use o f  Caley P eas in  A la
bam a’s B lack Belt 

T T -11 -46  M echanical P roduction  o f  C otton in 
the Yaxoo M ississippi D elta  

V V -11-46  U sing Potash in S o il C onservation  
^  W -l 1 -4 6  S oil R equirem ents for  Red Clover 
X X -12-46  Farm M echanization in  R elation  

to  C otton Q uality and M arketing 
YY-1 2 -4 6  How G uernsey Calves H elped Solve  

a Feed & Crop F ertilization  Problem  
Z Z -12-46 A lfa lfa— A Crop to U tilize  the 

South's Resources 
A A A -12-46 A D iscussion  o f  Soil A nalyses on 

the Forested C oastal P la in , B ottom 
land Coast P rairie, & Cross T im bers 
o f  Texas

B B B -12-46 F ertilizing & Cropping System s 
fo r  Flue-Cured T obacco  

CCC-12-46 Hugh B ennett’s H om ecom ing  
A -1-47  F ertiliz ing  V egetables by A pplying  

F ertilizer to P receding Cover Crop 
B -l-4 7  The Use o f  D ip icrylam ine in T issue  

T esting for  Potash  
C -l-4 7  Potash M eets Its R esponsib ilities  
D -l-4 7  Good Pastures Conserve and Pay 
E -l-4 7  Farm Security A dm inistration  Gave 

Me My Start 
G -2-47 Research P oints the Way for  H igher 

Corn Y ields in North Carolina  
H -2-47 Large Grasses for Pasture
1-2-47 Fertilizers and Human Health  
J-2 -47  Y ields T ell the Story
K -2-47 Potash Pays for  Peas at C hehalis, 

W ashington
L -3-47 Sugar Beets R equire A dequate Soil 

A eration
M -3-47 T he R ole o f  Major E lem ents in  P lant 

N utrition
N -3-47 Efficient M anagem ent for  A bundant 

Pastures
0 -3 -4 7  Increased Q uality o f  P roducts Is 

Answer to the Problem  
P -3-47  Year-round Grazing 
Q -4-47  F ertilisers for Sugar Beets 
R -4-47 The Effects o f  Fertilizers on the  

Rlackland Soils o f  Texas 
S-4-47  Rice N utrition  in R elation  to Stem  

R ot o f  R ice 
T -4-47  F ertilizer Practices for  P rofitable  

T obacco
U -4-47 Harvev Neely, S. C. Farmer, Makes 

More Than 3 Rales Per A.
\  -4 -47  D on’t Feed A lfa lfa  at the ’^Second 

T able”
W -4-47 T he Search for N utrient D eficiencies 

in  Farm Crops

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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AS A CHEM IST SEES HER
Analysis of the creature known as 

woman as seen through the eyes of the 
chemist:

Symbol: Wo
Accepted Atomic Weight: 120.
Physical Properties: Boils at nothing 

and freezes at any minute. Melts when 
properly treated. Very bitter if not well 
used.

Occurrence: Found wherever man ex
ists.

Chemical Properties: Possesses great 
affinity for gold, silver, platinum, and 
precious stones. Violent reaction if left 
alone. Able to absorb great amount 
of food matter. Turns green when 
placed beside a better looking specimen.

Uses: Highly ornamental, useful as a 
tonic in acceleration of low spirits and 
an equalizer in the distribution of 
wealth. Is probably the most effective 
income-reducing agent known.

CAU TIO N: Highly explosive in in
experienced hands.

—E. J. Kraska.

Very often it is the mink in the closet 
that keeps the wolf at the door.

BIG M OM ENT
The lowly cub reporter who was as

signed to cover the class plays of the 
high school came in for his share of lit
erary fame when the following appeared 
in his write-up: “The auditorium was 
filled with expectant mothers, eagerly 
awaiting the appearance of their off
spring.”

Penny (nine years old)—“Mother, 
that horrid Jones boy called me a tom
boy.”

Mother (noting her torn dress and 
tear-streaked face, and remembering the 
Jones boy was twice her size)—“And 
what did you do?”

Little Girl—“I made him take it 
back. I kicked him in the shins and 
tripped him and sat on his chest and 
pounded his head against the ground 
until he yelled: ‘You’re a perfect lady!’ ”

STOPPED COLD

A Des Moines home-owner, .wearing 
his oldest clothes, was mowing his lawn 
when a woman in a ritzy car stopped 
and asked him: “W hat do you get for 
mowing lawns?”

“The lady who lives here lets me 
live with her,” replied the home-owner, 
and the lady in the car, without com
ment, drove away.

An Ex-GI who was plenty “pitched 
off” from being ordered around in the 
Army was filling out an income-tax 
blank; he came to the part marked “Do 
not write in this space.” Incensed at 
this limitation on his personal liberty, 
he penciled in the forbidden space:

“I will write where I damn please.”

“Am dat you, Liza?”
“Yessuh.”
“Am you* gwine to marry me?” 
“Sho ah is—who is dis talkin’?”
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BORON IN AGRICULTURE
Authorities have recognized that the depletion of 

Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac
tical assistance.

Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX
fjO Si G L C ftU c u ltu tie

20 Mole Turn. Ref. U. S. Pat. Off.



M ake your own GOOD LUCK!
W ould you  like to  know  th e  secret 
o f catch ing  a  nice “ m ess” o f big fish 
every  tim e  you  “ w et a  hook”  in  your 
favorite  pond?

T fie  secret is plankton algae! All 
th e  fish in  your pond depend, d irectly  
o r ind irectly , on  p lan k to n  algae for 
food. T h ey  e ith er e a t p lan k to n  algae, 
o r e a t  an im al an d  insect life which 
exists on  p lan k to n  algae, o r e a t  o th er 
fish w hich e a t p lan k to n  algae.

P la n k to n  a lg a e  is  a  t in y  
w a te r p lan t, so sm all i t  canno t 
be  seen by-the naked  eye. B u t 
you  can  te ll w hen p lank ton  
algae is p resen t in  sufficient 
quan tities, as i t  gives th e  w ater 
a  greenish o r brow nish color.

W hen  yo u r pond  is well- 
m a n a g e d  a n d  p r o p e r l y

stocked w ith  fish an d  th e  w ater sup
p o rts  an  ab u n d an t grow th o f p lank
to n  algae, you alw ays have  good 
fishing luck. L ike o th er p lan ts, plank
to n  a lg a e  re q u ire s  p la n tfo o d  for 
a b u n d an t grow th. B y  adding  ferti
lizer to  yo u r fish pond, you  increase 
th e  grow th  o f p lank ton  algae and 
th u s  supply  th e  food needed to  grow 
m ore fish and  bigger fish.

V irginia - Carolina Chemical 
C orporation  has been a  leader 
in  th e  m anufactu re  o f be tter 
fish-pond fertilizers for m any 
y e a rs . I n  g row ing  c ro p s  or 
growing fish, m ake your own 
good luck: U seV-C  Fertilizers! 
F R E E :  W rite to the address 
below fo r  y o u r  free  copy o f  
“ Good L uck for Fisherm en.”

V IR G IN IA -C A R O L IN A  CHEM ICAL CO RP O R A TIO N
Richmond, Va. • Norfolk, Va. • Greensboro, N. C . • Wilmington, N. C. 
Columbia, S . C . • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, M iss. • Memphis, Tenn. • Shreveport, La. 
Orlando, Fla. • E. St. Louis, III. • Baltimore, Md. • Carteret, N. J. • Cincinnati, 0.

Make the 
good earth 

better!



S E R V I N G  T H R O U G H  S C I E N C E

NEW CHEMICALS
TO OVERCOME

FUNGMNSECTS-WEEDS
|~ | Check the pest you want to Control!

SEED DECAY A N D  D A M P IN G -O FF O F PEAS, BEAN S, LIMA BEAN S A N D  
C O R N —Use Spergon seed protectant. It makes reduced planting 
rate possible with stronger stands, higher yields. *

D O W N Y  M ILDEW  O F CABBAG E — Use Spergon (Wettable) as a spray 
or dust. It is widely recommended by leading authorities.

LEAF BLIGHTS A N D  A N T H R A C N O S E  O F T O M A T O E S  —Use Phygon 
(Wettable) as a dust or spray. It gives economical control and 
increased yields.

SEED DECAY A N D  D A M PIN G -O FF O F BEETS, SPIN ACH , T O M A T O E S , 
PEPPERS A N D  SW ISS CHARD — Use Phygon seed protectant. It is 
outstanding for these crops.

A N TH R A C N O SE O F BEANS C A N  BE CONTRO LLED — Use Phygon as a 
seed protectant, followed by Phygon (Wettable) as a spray ten 
days after emergence. Don’t lose your bean crop this year now 
that an effective control is available.

oil solu- 
sprays. It 
ions.

APHIDS, EU R O PEAN  RED MITES A N D  C O D LIN G  M O T H — Use Syndeet- 
30. At economical dosages, it gives commercial control of these 
orchard pests.

A PH ID S, C O L O R A D O  P O TA TO  BEETLES, LEAF H O PPER S A N D  FLEA 
BEETLES O N  P O T A T O E S — Use Syndeet-30. It gives control with a 
labor-saving reduction in the number of sprays required. Syn
deet-30 is compatible with Bordeaux mixture.

w e e d  c o n t r o l — Use Tufor-40, Tufor-70 and T ufor-E . These 
form ulations of 2, 4-D m eet selective weed control problem s.

EDIBLE V EG ETA B LE  IN SEC T  C O N T R O L  
rotenone emulsion.

Use Syntone—a fortified

These recommendations are made on ' he basis of authoritative 
field trials by leading plant pathologists and entomologists.

Write for technical data sheets covering your specific problems.

N ew  S c ien tific  D evelopm en ts  o f  A g r ic u ltu ra l C hem ica l D ivision

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
1230 Avenue of the America* • Rockefeller Center • New  York 20, N. Y.



THE PLANT 
SPEAKS

A new four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

THE PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O TH E R  16MM. COLOR FILM S AVAILABLE 
FO R T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri- Potash from Soil to
culture (South) P lant (W est)

[n the Clover (North- Potash Deficiency in
east) Grapes and Prunes

Bringing Citrus Q uality (W est)
to M arket (W est) New Soils from Old

Machine Placement of (M idwest)
F ertilizer (W est) Potash Production in

Ladino Clover Pastures America (All)
(W est) Save That Soil (All)

Borax From D esert to Farm  (All)

IMPORTANT  
Requests should be made well in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
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T H R E E  E L E P H A N T  B O R A X

W IT H  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

TH R EE ELEPH A N T BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa., Charlotte, N . C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

Detroit, Mich.
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass.
The O. Hommel Co., Pittsburgh, Pa.
Innis Speiden & Co., N ew  York City and 

Gloversville, N . Y.

Kraft Chemical Co., Inc., Chicago, 111.

Marble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., Atlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
C ity, Mo., St. Louis, Mo., Houston, Tex., 
New  Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph Turner & Co., Ridgefield, N . J. and 
Chicago, 111.

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and W ilmington, N . C.

Sears, Roebuck & Co. Stores 

IN  C A N A D A :
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

Information and Agricultural Boron References sent free on request. 
W rite Direct to:

A m eric an  P o ta s h  
&  Ch em ic a l  Co r po r atio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate o f Potash in America
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Facing Life . . .

For Better nr Worse

YES, I do forget that nuptial anniversary sometimes, but had I been 
unfortunate in the choice of a life partner I probably would scan 

the calendar for its approach like a condemned prisoner waiting for 
his doom. Anyhow, what’s such a date when every morning brings 
another satisfactory day of married companionship?

One w ho has been thus united through thick and thin with a 
courageous person of sound mind and sympathetic understanding 
usually gets a special “lift” out of that part of the wedding ceremony 
where the young folks join hands and plight their troth “for better or 
for worse, for richer or for poorer, through sickness and through health, 
’til God doth us part.” At least I have wanted to blow my nose when 
the parson got to that part, thinking of all the things it could mean.

To us particularly there have passed 
about three decades of experiencing 
life’s ups and downs together. On the 
whole it has been for better, for normal 
health and comfort, and also for 
“richer”—in other ways than goods and 
money at least. The fleeting sick spells, 
some of them somewhat serious, have 
only served as the seasoning to make

the dish more palatable. It is through 
them that one learns to sense the value 
of the simple blessings so often taken 
for granted and never put on the credit 
side of the family budget.

Meanwhile we have two photographs 
laid by to remind us how each of us 
looked back there in the somewhat dis
tant interval of our first closely associ

3
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ated teamwork. The young woman 
looks dainty, demure, and hopeful in 
her own make of bridal gown, with 
the glint of confidence in her expres
sion which later years have not always 
justified. But she has it still, despite 
my shortcomings.

I even remember the day she posed 
for it. It was a fortnight after our 
honeymoon and she tried very hard to 
arrange the veil and the folds of the 
gown just as they looked when we stood 
up together, but she had to be content 
with a bunch of artificial flowers that 
the photo property man provided. She 
turned thumbs down on my idea of sit
ting in with her for the picture, as she 
had seen too many corny specimens in 
old albums, with the groom standing 
up like Napoleon at the battle of W ater
loo, with one hand coyly resting on the 
slim shoulder of his affianced. Even 
when I pointed out that it was the 
handle-bar moustaches of former vic
tims that really spoiled the view, and 
which I was unable to muster, she still 
refused.

I glance at that picture every morn
ing as I go in to shave. Then I wonder 
what she ever saw in a guy with thin, 
grayish hair, sagging jowls, fine-cut 
wrinkles induced more by laughter than 
by strain, and an anterior bulge at the 
waist line which reflects much good 
work done by her in the kitchen. So 
far I haven’t had the courage to ask her.

TIME HAS treated her well because 
she has always had so much of it 
to give to others. On second thought, 

I am not sure but that that statement 
might not stand along with the accept
able quotes from the Saints as a proper 
tribute to place upon the spot where 
she finally rests—at some, I trust, far 
distant date.

For when we walk out together in 
these mellow seasons of our lives I find 
her step as brisk, her form as whole
some, and her face as fresh and cheer
ing as on the day we dodged the rice 
and wore our wedding togs so proudly.

I’ve never been much of a poetry fan,

but one little thing from Tennyson’s 
Idylls of the Kings seems to sum up all 
successful marriage partnerships. The 
lines are: “In love, if love be love, if 
love be ours, faith and unfaith can ne’er 
be equal powers.” To me it means that 
two folks who have mutual trust and 
live on the square are not bothered by 
triangles.

HOWEVER, W E must be tolerant. 
Neither of us has had any psycho

logical irritations to frustrate us, and 
so perhaps we are not capable of testi
fying in the modern version of skepti
cism. All we know is that the vaccina
tion “took,” and that we escaped the 
dangers it was meant to forestall—and 
lived happily ever after, thus far at least.

This reminds me of,a friend who in 
his sixth decade and after thirty-five 
years of wedded life cut loose and had 
himself a divorce. “Rather late in life, 
isn’t it, after raising a small family,” 
he said. “But she was not a good com
panion. She couldn’t talk my language 
or reach the level of my reasoning. I 
stood it until the kids were gone and 
then I started fresh alone. In fact, I 
enjoy it, going where I please and 
seeking congenial conversation. I am 
bored no longer and she is probably 
happier too.”

I have no answer, but perhaps if he 
had been less astute and less profound 
and a bit more folksy and ordinary- 
minded, like my frau and I, his heart 
might have given his brain a better 
deal. The best time to discover such 
things is before, not after, a wedding. 
Of course, the fly in the ointment there 
is that sometimes people change—alter 
their ego under pressure of domestic re
sponsibility and put sense ahead of sen
timent and self above everything else.

My fault, as She knows too well, lies 
in super-sentiment and a grave lack of 
aggressive go-getting, which to some 
other brands of feminine character 
would have been ample grounds for a 
rumpus. That I have escaped divorce 
is due to her forbearance rather than 
to much improvement in myself. It’s
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a mighty good thing I realize this with
out being told, as it has given me the 
dash of humility one needs to com
promise in tight connubial situations. 
To know and to accept a partner’s limi
tations, and be thankful it isn’t any
thing really “catching,” is half the 
battle.

Respect on both sides is the rock on 
which a couple builds a real lasting 
partnership. I’ve learned that respect

is strengthened most in times of stress 
and in the intervals when either partner 
is obliged to manage the family affairs 
and household duties alone.

My journeys away from home have 
been more frequent and lasting than 
those of my wife, which is a common 

p experience to many couples in these 
days of activities extended beyond the 
confines of the local community.

During all my long enforced absences 
the humdrum functions so vital to the 

I pursuit of happiness and the attainment 
of security and health were carried on 
with regularity and dispatch. All pend
ing bills were paid on time, insurance 
receipts were checked and honored, 
emergency repairs were attended to, the 
furnace was kept burning and all rooms 
warm, a small boy was hired to shovel 
snow outside, meals went forward on 
schedule, the kids were neatly clothed 
and prepared for school, and in sum
mertime the garden and the lawn re
ceived such care as a busy household 
boss could ordain between other duties.

The only thing that seemed to lan
guish a trifle in such periods of my ab
sence was the social exchange. As a 
rule the neighborhood and lodge and 
church entertainments and the club 
dances were designed for man and

wife, so that either one of us trying to 
represent the family alone presented a 
lone, lorn picture. School affairs like 
parent-teacher programs were an excep
tion. Here either one of us might at
tend singly and not feel out of step.

Many a time in my absence the wife 
was utterly unable to accept a social 
dinner date with full certainty of meet
ing our promise. “If he gets home by 
Friday night, why yes,—but if he 
doesn’t get in before six o’clock and 
have time enough to clean up, I’ll let 
you know.” To a hostess, any such 
half-hearted acceptance is worse than 
none. To a wife obliged to make such 
desperate dates, the experience is trying.

Yet when Yours Truly, the frequent 
traveler, was left alone to run the house
hold, how vastly different were the re
sults. Nobody ever phoned me for 
social dinner parties, of course, because 
most of the women friends of my wife 
kept tab on her whereabouts and knew 
when she was gone. No, it was not 
the invited affairs that bothered me— 
it was the meals I had to plan and sup
ply right at home.

SURMISED that if I set the alarm 
clock properly for a quick morning 

uprising all would be well. Naturally 
it did suffice to jerk me out of cus
tomary late morning slumber, but the 
fact that I was fully awake with my 
pants on was no guarantee that the rest 
of the day would prove a successful and 
orderly round of “wifely” duties.

Although careful directions had been 
dinned at me and even written on tab
lets left in conspicuous places, the ordi
nary routine chores of supervising chil
dren, pets, and plants, as well as keep
ing things dusted and clean, answering 
phone calls, paying bills and shooing 
away Fuller Brush men, replenishing 
the larder, attending the furnace and 
sorting the laundry stocks—these were 
terrifying tasks for a blundering hus
band.

I am aware that there are often ex
ceptions. I know that men have told 

( Turn to page 49)



Fig* 1* T he 1 3 ,0 0 0 ,0 0 0  ton s o f  lim e app lied  to  W inconiin’i  acid  so il during the past 11  years have 
p layed  a m ajor ro le  in  th e  so il and crop  im provem ent program . The acreage o f  a lfa lfa  has 
reached th e  m illio n  m ark. But there are s t ill 6 ,5 0 0 ,0 0 0  acres o f  cropland in  W isconsin and ' 
an oth er  3 ,5 0 0 ,0 0 0  acres o f  non-w ooded perm anent pasture that need lim e, ca llin g  for  a total o f  ! 

n early  2 5 ,0 0 0 ,0 0 0  ton s to  com p lete  th e  44once*over”  job .

I

Whole-farm Demonstrations

d. rf. (Chapman 
Soils Department, University of W isconsin, Madison, Wisconsin

TH E  primary function of the agri
cultural experiment station, with its 

wide and almost limitless array 6f re
search projects in laboratory and Held, 
is to discover, try out, and Hnally apply 
new ideas and theories in the Held of 
farm science. It is a job of the exten
sion specialist to take the practical and 
workable Hndings of research to the 
farmer and get him to put these new 
Hndings into practice. W e teach, 
preach, write, and Hnally wind up by 
setting up actual demonstrations on 
farms in those counties where these

new and approved practices are thought ; 
to be workable and practical. The wide- 
spread adoption by farmers of better : 
soil and crop management practices is 
the ultimate goal of extension agrono
mists. And believe me this is a tre
mendous task, a never-ending chal
lenge.

I have been at it for more than* thirty 
years and in terms of accomplishments 1 
and the achievement of goals in Wiscon- I 
sin, I think I can say our efforts have j 
been fairly fruitful. I have seen the I 
tonnage of fertilizers used in the State |
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grow from some 3,000 tons back in the 
year 1916 to the present annual use of 
over 300,000 tons. I have seen the ton
nage of lime increase from practically 
nothing to a yearly average of nearly 
2,000,000 tons. In the wake of these 
hundreds of thousands of tons of lime 
and fertilizers, I have seen a great im
provement in crop production. I have 
witnessed a doubling and trebling of 
our acreage of alfalfa. Clover has be
come a more dependable and abundant 
crop on Wisconsin farms. But I would 
not imply that the job is finished by 
any Means. Wisconsin farmers are still 
way short of balancing their soil fer
tility budget; in fact, we are still cash
ing in on the native resources of our 
soils.

The fertilizer industry, too, has 
played an important part in this wide
spread interest and increased use of 
fertilizers. They have a product to sell 
and have spent thousands of dollars in 
educating farmers toward a more intel
ligent use of it.

In the spring of 1916 I was hired by 
Doctor H . J. Wheeler, manager of the 
Service Bureau of the American Agri
cultural Chemical Company, to under

take the job of carrying out a program 
of fertilizer experiments and demon
strations in Wisconsin. I was engaged 
in this type of educational and explora
tory work in the states of Wisconsin, 
Minnesota, and Ohio for a period of six 
years, during which time I conducted 
hundreds of test plots and demonstra
tions and carried the results of findings 
and the story of fertilizers to thousands 
of farmers at meetings held during this 
period.

At the same time many other ferti
lizer companies were also doing mis
sionary work in the Midwest. Armour, 
Swift, and Darling were active and 
great credit should be given to the 
work of the Soil Improvement Commit
tee of the National Fertilizer Associa
tion, whose staff worked hand in hand 
with all of us in our early efforts. In 
more recent years, other educational 
agencies including the American Potash 
Institute, the American Cyanamid Com
pany, and the Coke-Oven Ammonia 
Research Bureau have made substantial 
contributions not only as educational 
agencies in their direct appeal to farm
ers in behalf of a more intelligent and 
liberal use of fertilizers, but in their

Fig* 2 . A “ w hole-farm ” dem onstration . Hero is Christ Mayor o f  Junction  City (P ortage C ou n ty ), 
W isconsin, who harvested th e  first crop o f  good clover In many years from  th is field . T here are 
•▼or 4 0 0  o f  these w hole-farm  dem onstrations set up In a five-year cooperative project am ong TV A, 

th e  C ollege o f  A griculture, county agricu ltural agents, and farm ers.
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support of research fellowships set up 
at the various experiment stations over 
the country. The direct support by 
these agencies through the liberal con
tribution of fertilizers used in the thou
sands of test demonstrations carried out 
in Wisconsin has made possible a tre
mendous expansion of our test-demon- 
stration program.

F edera l Agencies
It has been my privilege to have had 

a part in this great program. For the 
past 25 years as a specialist in soils at 
the University of Wisconsin I have been 
preaching and teaching the principles 
of soil fertility maintenance and crop 
management. I have talked lime, lime, 
lime for alfalfa, for better and bigger 
crops of clover, corn, and grain. Our 
lime production program which tied in 
with the Federal action agencies, CWA, 
FERA, and W PA set up on a county- 
and state-wide basis and carried on for a 
period of some eight years in coopera
tion with county agents and their agri
cultural committees, resulted in a tre
mendous output of agricultural lime. 
In more recent years, the AAA (now 
known as the Production and Market
ing Association) has contributed toward 
the cost of millions of tons of lime used 
by farmers in this and other states.

The Federal action agencies includ
ing the Soil Conservation Service, the 
Farm Security Administration, and the 
AAA have also played an important 
part in the sweeping changes which 
have taken place in the past few years 
in the thinking and attitude of Wiscon
sin farmers toward soil fertility mainte
nance and soil conservation through the 
use of commercial fertilizers. During 
the past 10 years we have carried out 
a number of large-scale educational 
drives and programs through our agri
cultural extension organization.

A state-wide program of soil testing 
was set up as a project in cooperation 
with the W PA several years ago. We 
established some 50 county soil-testing 
laboratories where thousands and thou
sands of soil samples were tested. The

results of these tests placed in the hands 
of farmers had the effect of quickening 
and awakening their interest in ferti
lizers and lime, ancj provided an intelli
gent basis for their purchase and use.

I am convinced that thousands of 
field demonstrations with fertilizers 
carried out by county agents in coopera
tion with our soils extension service and 
supported by the Middle West Soil Im
provement Committee and the Ameri
can Potash Institute have been an impor
tant factor in influencing farmers. The 
farm machinery manufacturers have 
supported us in our demonstrational 
work by loaning us a large number of 
fertilizer-grain drills and other equip
ment for the application of fertilizers. 
During the past five years we have con
ducted hundreds of “plow-sole” fertili
zer demonstrations in Wisconsin. The 
results of these demonstrations have 
been tabulated and summarized each 
year and reports have been placed in the 
hands of our educational leaders, fer
tilizer salesmen, and farmers. Stories 
have been written and published in the 
farm press in which the results of our 
demonstrations have been brought to 
the attention of a high percentage of 
the farmers in this State.

W hole-farm  Dem onstrations
Another agency which in the past 

seven years has played an important 
role in carrying the story of soil conser
vation, soil fertility maintenance, and 
crop improvement practices to Wiscon
sin farmers has been the Tennessee Val
ley Authority. “Whole-farm” demon
strations were set up in cooperation 
with TV A back in 1940.

This idea of whole-farm demonstra
tion was suggested to the writer by the 
late Professor A. R. Whitson some 20 
years ago. Professor Whitson felt that 
a number of farm-scale demonstrations 
should be carried on as a follow-up type 
of project in connection with our State 
Soils Laboratory Farm Examination 
Service.

When the Tennessee Valley Author
ity in 1936 asked us to submit plans in 
which rather extensive demonstrations
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Fig. 3 . Y ields o f  corn  w ere increased  from  5 9 .9  to  1 0 4 .7  bushels per acre on  th e p lo t receiv ing  
8 0 0  p ounds o f  8 -8 -8  on the p low -so le . B oth  p lo ts  received  th e  con ven tion a l 1 2 5  p ounds o f  2 -1 2 -6  

I in the h il l  w ith  attachm ent on  the p lan ter. T h is d em onstration , conducted  on  th e  H arold N eis 
farm  at L ancaster, W isconsin , is  one o f  th e  hundreds o f  such  tests w here th e  “ p low -sole”  m ethod  

o f  fer tiliser  ap p lica tion  has b een  tried  out on W isconsin  farm s in  the past five years.

might be carried out with the various 
types of phosphate fertilizers which the 

I Authority was manufacturing, the 
writer submitted a detailed plan for 
setting up a number of these so-called 
“whole-farm” demonstrations. In the 
proposal it was suggested that a pro
gram of soil and crop management be 
carried out over a period of five years 
on a selected number of farms where 
detailed examinations through the me
dium of the State Soils Laboratory had 
previously been made.

My proposal in 1936 to the Tennessee 
Valley Authority for the setting up of 
these whole-farm test demonstrations 
was turned down. However, projects 
of a similar character were inaugurated 
in the neighboring states of Iowa, Min
nesota, and Missouri in the years of 
1937 and 1938. During the winter of 
1939 and 1940 the writer again worked 
out detailed plans for the setting up of 
a Wisconsin project of whole-farm dem
onstrations in cooperation with TVA 
and this time we modeled our procedure 
after the pattern followed by the states 
of Missouri and Iowa. Agreements be
tween the Extension Service of the Wis-

consin College of Agriculture and the 
Tennessee Valley Authority were drawn 
up and formally executed. Agreements 
between the Extension Service of the 
College of Agriculture, the county agri
cultural agents, the agricultural com
mittees of respective counties, and in
dividual farmer cooperators were draf
ted and signed by respective parties. 
Interdepartmental questions of admin
istrative responsibility were settled and 
the program was finally launched. 
Some 45 farm cooperators were selected 
in three Wisconsin counties as a start 
in 1940.

The program was expanded in 1941 
with nine additional counties coming 
into the project. At present, we are 
operating in 33 counties with a total of 
more than 400 farmers cooperating. An 
over-all state supervisor employed 
jointly by the Tennessee Valley Author
ity and the Extension Service of the 
College of Agriculture was appointed in 
1941. For the past five years this man, 
Forrest Turner, has done a splendid 
job in the coordination and supervision 
of this work.

The value of these whole-farm test
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demonstrations as a medium of exten
sion education has been tremendous. 
The transformation that has taken place 
on many of the farms in the program 
has been recorded in almost unbeliev
able accomplishments. Crop produc
tion on many of these farms has been 
more than doubled. From timothy 
and quack grass to abundant crops of 
clover and alfalfa that fill haymows to 
capacity 1 Corn cribs and granaries 
filled to overflowing! New additions 
on the barns, remodeled and new farm 
homes! New furniture and household 
conveniences! And added income that 
is m aking possible opportunities for 
advanced education for the boys and 
girls in these farm homes!

All of these improvements and new 
opportunities came out of the same old 
farm, the same old fields. The same 
farmers and their families are work
ing these farms. Lime and the liberal 
application of phosphate and potash 
fertilizer have literally worked miracles.

The Tennessee Valley Authority in its 
broad approach to the problems of soil 
conservation and the regeneration and 
rebuilding of the farms in this country

has centered its great program around 
the well-established concept that the 
depletion of the available reserves of 
phosphorus in our soils was more re
sponsible for crop failures and declin
ing yields than any other single factor. 
We all recognize the tremendous toll 
which erosion has taken in a century 
and a half of careless farming. But 
by and large, the world over, the ex
haustion of soil phosphorus is the num
ber one basic cause of low yields and 
poor quality in our crops. True, soil 
acidity and the lack of available cal
cium and potassium have been pardy 
responsible for the declining produc
tiveness of our soils. In the wake of 
the combined lack of these major miner
als and certain other minor trace ele
ments, clover and other legumes ceased 
to flourish and in turn we were faced 
with a state of nitrogen starvation in 
our pastures and cultivated fields.

Available Potassium Supply Becom
ing Short

For years in Wisconsin prior to the 
setting up of our whole-farm demon- 

( Turn to page 48)

F ie . 4 . T his p h o to , taken back in  1 9 1 7 , show s on e o f  several hundred test p lo ts on potatoes, h  
th ese test p lo ts  som e six  or e igh t d ifferent fertiliser  ratios and com binations o f  N-P-K were nseo- 
Invariably,P,h e  com p lete  m ixture w ith  potash  gave th e larges, y ie  d . T he 4 -1 0 -4  p lo t, « f‘ y ield « | 
3 5 4  bush els per acre as com pared to  the check p lo t w hich y ielded  only 2 1 6  bushels per acre. 

T hese p lo ts  were on the farm  o f  R. H . Clark, Tom ahaw k, W isconsin.



Fig. 1 . J. W . N elson , farm er in  the D ugdem ona S o il C onservation D istrict near R uston , L a., says 
th is im proved h op , P ersian , and w hite c lover  is w orth $ 1 2  an acre to him  in  h is dairying operation . 
In b u ild in g  th e  pasture, N elson  app lied  a ton  o f  lim e, 2 0 0  pounds o f  2 0  per cent superphosphate, 

and 1 0 0  pounds o f  5 0  per cent m uriate o f  potash per acre.

Analyzing the Sails 
nf Northwest Louisiana

(J 3 j o C e i t e r  raC. o C o p t i n  

Soil Conservation Service, Shreveport, Louisiana

71T T H E  REQUEST of soil conser- 
l \  vation district cooperators for in
formation on the mineral deficiencies 
of their farms, in 1944 Soil Conserva
tion Service technicians in Louisiana 
started taking soil samples and sending 
them to the State Experiment Station 
soils laboratory for analyses and ferti
lizer recommendations. So far, more 
than 600 samples have been taken in 
the four soil conservation districts of 
northwest Louisiana. These include 
samples of practically all the soils of 
both the basic land resource areas—For

ested Coastal Plain and Red River Bot
tomland—that make up the four dis
tricts.

These analyses reveal that the amount 
of erosion the land has suffered, the 
crops that were grown, and the amount 
and kind of fertilizer that was used di
rectly influence the amount of nutrients 
available in a soil for plants to use. 
They reveal also that most farmers liv
ing on hill land of the Forested Coastal 
Plain don’t use enough fertilizer to 
meet the nutrient requirement of plants 
for proper growth. They show, in ad

11
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dition, that some farmers in the Red 
River Bottomland use fertilizers they 
don’t need for crop production while 
others fail to use a necessary fertilizer.

The soils of the Forested Coastal 
Plain hills generally are deficient in 
phosphorus, potassium, and calcium. 
The average amount of available phos
phorus and potassium is about half 
enough for proper plant growth. Where 
the available calcium—lime—is too low, 
as happened in many cases, plants can’t 
gather enough of it from the soil to 
transmit it to animals. Bone structure 
suffers. The Forested Coastal Plain 
soils in this section are slightly to mod
erately acid. Many of these soils are 
in the acidity range that is most desired 
for general field crops.

The laboratory’s average fertilizer 
recommendations for the hill soils of 
the Forested Coastal Plain with the fer
tilizer analysis are:

Cotton: 400 pounds of 4-8-8 fertilizer, 
side-dressed with 100 pounds of nitrate 
of soda or equivalent an acre.

Corn: 300 pounds of 4-8-8, side-dressed 
with 200 pounds of nitrate of soda or 
equivalent an acre.

Oats: 300 pounds of 4-8-8, top-dressed 
w ith 200 pounds of nitrate of soda or 
equivalent an acre.

Clover-grass pasture: N one to 4,000  
pounds of limestone, 400 to 500 pounds 
of 20 per cent superphosphate, 100 pounds 
of 50 per cent potash or equivalent an 
acre.

Lespedeza-grass pasture: N one to 2,000  
pounds of limestone, 400 to 500 pounds 
of 20 per cent superphosphate, 100 pounds 
of 50 per cent potash or equivalent an 
acre.

It is estimated that the annual plant- 
food requirement that should be met 
through the application of fertilizer in 
the State of Louisiana is 30,000 tons of 
nitrogen, 50,000 tons of phosphoric 
acid, and 40,000 tons of potash. But 
in the year ended August 31, 1945, only 
17,200 tons of nitrogen, 11,000 tons of 
phosphoric acid, and 6,000 tons of pot
ash were used. The need is for twice 
as much nitrogen, five times as much 
phosphoric acid, and seven times as 
much potash.

The Red River Bottomland soils, ac
cording to the analyses, run exception

ally high in available phosphorus and 
calcium; nevertheless, many river farm
ers use phosphate fertilizer and occa
sionally lime on their soils. The only 
river soils deficient' in phosphorus are 
those that have been influenced by some 
stream coming into the river bottom 
from the Forested Coastal Plain area. 
The samples show that practically all 
the river soils are deficient in potash; 
however, very few farmers are using 
potash even though they are growing 
considerable alfalfa, a heavy user of 
that fertilizer. About the only sam
ples showing sufficient potassium were 
taken on newly cleared land or from 
old house sites.

The average fertilizer recommenda
tions for the river bottomland soils are:

Cotton: 75 pounds of 50 per cent mu
riate of potash, side-dressed with 200 
pounds of nitrate of soda or equivalent 
an acre.

{Turn to page 40)

Fig. 2 . T he Soils Laboratory at L ouisiana State 
U niversity took  sam ples w hich proved th is farm  
o f  Dan Logan’s in  the Upper W est Red River 
S oil C onservation D istrict c lose to  Shreveport 
needed so il am endm ents. Mr. Logan, shown 
here in  a field  o f  hybrid corn , p u t out 300  
pounds o f  6 -8 -8  fertiliser  per ' acre before 
planting  the crop . Later he side-dressed with 
4 0 0  p ou n d s o f  n itrate o f  soda per acre. 1° 
sp ite  o f  an exceed ingly  wet year in  1946 , 
Logan harvested 6 0  bushels o f  corn per acre.



Minor Plant Nutrients1
B f  J J .  P .  C o o p e r

Dean and Director, Clemson A gricultural College, Clemson, South Carolina 

( Reprinted from  Commercial Fertilizer, January 1947)

IT  is now generally accepted that a 
large number of elements may be 

effective in the nutrition of plants. 
The nutrients are sometimes classed 
as major nutrients, including the three 
primary and the secondary, and minor 
nutrients, depending upon the signifi
cance of the various nutrients utilized 
by plants grown under different con
ditions.

In the manufacture of the fertiliz
ers containing the three primary nu
trients, nitrogen, phosphorus, and po
tassium, considerable quantities of the 
secondary relatively strong nutrient 
ions such as sodium, calcium, chlorine, 
and sulphur may be added as constitu
ents of certain fertilizer materials. These 
secondary nutrients may play a very 
important role in the nutrition of some 
plants under certain conditions.

Relation of Relative Strength of Ions 
to the Intensity of Absorption of 

Certain Nutrients

In considering the major and minor 
plant nutrients, it may he desirable to 
note the relationship between the rela
tive strength of ions and the selective 
absorption of the stronger ions by most 
plants. Since plants tend to absorb 
selectively nutrient ions according to 
relative strength rather than concen
tration, it is possible to predict the prob
able relative quantity of ions of dif
ferent strengths which may be absorbed 
by many plants. Where comparable 
concentrations of nutrients are present 
in the medium, the expected average 
quantity of materials in a large num 
ber of plants would he in agreement

1 T ec h n ic a l C o n tr ib u tio n  N o . 141, S o u th  C a ro lin a  
A g ricu ltu ra l E x p e rim en t S ta tio n , C lem son , S. C .

with the relative strength of ions. Cer
tain plants which tend to accumulate 
relatively large quantities of certain 
nutrients and the partial exclusion of 
some nutrients by some plants or tis
sues may be considered as an exception 
to this generalization. The arrange
ment of plant nutrient elements in or
der of relative strength of their ions 
from the strongest cation material to 
some of the stronger anion materials 
are included in Table 1.

Use of Energy Properties of Nutrient 
Ions in Soil Fertility and Nutrition 

Studies
The principal difference between in

organic and organic matter is the stored 
potential energy in the organic com
pounds. In order to secure a better un
derstanding of the principles involved 
in plant nutrition, it is highly desirable 
that consideration be given to the energy 
properties of nutrient ions utilized by 
plants. The normal electrode poten
tial, which is a measure of the intensity 
factor of energy of ions, is one of the 
most significant properties of nutrient 
ions to consider in studying the nutri
tion of plants and animals. The sign 
of the potential is opposite the pole 
sign.

Data in Table 1 represent averages 
for a large number of chemical analyses 
of different food-plants grown under 
varying conditions. This type of in
formation may not he applicable to 
many specific situations, but it will 
serve to illustrate some of the most 
common nutrients utilized by many 
plants. It is noted that there is a close 
correlation between the relative strength 
of ions and the probable intensity ol 
absorption and utilization of the various

1?
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nutrients by plants. It is generally 
accepted that there is little relation 
between the concentration of nutri
ent ions in the soil colloidal complexes 
and the absorption of the different ions. 
The relative strength of ions seems 
largely to determine the intensity of the 
absorption of most nutrient ions. There 
is less of the stronger sodium ion uti
lized by plants than the weaker cal
cium ion. This is probably due to the 
relatively low concentration of sodium 
ions in many of the soils in humid 
climates where the concentration of 
calcium is much higher than sodium. 
The relatively high content of iron in 
the plants in relation to strength of ions 
may be related to the relatively large 
quantity of iron in most soils. The 
technique followed in iron determina
tions may show more iron than is uti
lized as a nutrient. Much of the iron 
reported may be due to iron adhering 
to the surface of plant tissue, iron from 
mill used in grinding plant materials, 
or iron as impurities in chemicals used

in making determinations. The major 
plant nutrients are expressed as per 
cent or parts per hundred; whereas, the 
minor nutrients ai;e often expressed as 
parts per million. The three primary 
constituents of commercial fertilizer are 
nitrogen, phosphorus, and potassium. 
These three nutrient materials form 
some of the strongest ions utilized by 
plants. The secondary nutrients in
cluded in many of the mixed fertilizers 
are sodium, calcium, magnesium, and 
chlorine.

In mixed fertilizers the quantities of 
nitrogen, phosphorus, and potash are 
guaranteed, but there is usually no 
guarantee of the quantities of sodium, 
calcium, chlorine, or sulphur, which 
also form strong ions and may be ab
sorbed in relatively large quantities, 
and may have a major role in the 
nutrition of plants under certain con
ditions.

The four latter materials may or may 
not constitute a significant proportion 
of the mixed fertilizer, depending upon

B e t t e r  C rops  W it h  P l a n t  F ood

T A B L E  1

T h e  A r r a n g e m e n t  o f  M e t a l l ic  N u t r ie n t  E l e m e n t s  i n  O rder  o f  E lec tr o d e  P o
t e n t ia l s  or  t h e  O rd er  o f  t h e  R e l a t iv e  S t r e n g t h  o f  T h e ir  I o n s  f r o m  t h e ' 

S t r o n g e r  C a t io n  M a t e r ia l  to  t h e  S t r o n g e r  A n io n  M a t e r ia l s .
T h e  M a jo r  N u t r ie n t s  A r e  E x p r e s s e d  a s  P er  C e n t  o f  D r y  M a t t e r  a n d  M inor  

N u t r ie n t s  E x p r e s s e d  a s  P a r t s  p e r  M il l io n .

A rrangem ent o f N u tr ien ts in 
Order o f S trength  o f Ions

M aterials
N orm al E lectrode  

P o ten tia ls  in  V olts

P otassium *
Sodium 2
C alcium 2
M agnesium 2

+ 2 .9 3
+ 2 .7 0
+ 2 .5 0
+ 1 .5 5

M anganese
Zinc
Iron
C opper
Boron

+  1 .0 9  
+ 0 .7 6  
+ 0 .4 3  
- 0 . 4 0

Sulphur2
Phosphorus*
C hlorine2
N itrogen*

A verage C hem ical C om position  o f a 
Large N um ber o f P lan ts

2 .1 4  per cen t or parts per hundred
0 .7 0  per cen t or parts per hundred
0 .8 8  per cen t or parts per hundred
0 .3 1  per cent or parts per hundred

101 parts per m illion  
41 parts per m illion  

251 parts per m illion  
11 parts per m illion  
39  parts per m illion

0 .3 0  per cen t or parts per hundred  
0 .3 4  per cent or parts per hundred 
0 .7 0  per cent or parts per hundred  
2 .6 3  per cen t or parts per hundred

♦Prim ary fertilizer nutrients. 2 Secondary fertilizer nutrients.

M
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the material from which the mixed fer
tilizer is made. Where such materials 
as mono- and dicalcium phosphate, am
monium sulphate, sodium nitrate, and 
muriate and sulphate of potash are 
used, sufficient quantities of these ele- 

I ments may be included in the fertilizer 
to supply the annual requirements of 
the crop being fertilized. However, 
where such concentrated materials as 
ammonium nitrate, ammonium phos
phate, potassium phosphate, and urea 

I are used in formulating high analysis 
grades of fertilizer, including 30 to 50 
per cent or higher plant-food content, 
such nutrients as calcium, magnesium, 
sulphur, and chlorine may be deficient 
and become limiting factors in the pro-

Iduction of crops. In many cases the 
calcium and magnesium requirements 

I are being met by the application of 
limestone to the soil or through the in
clusion of dolomitic limestone in the 
production of non-acid-forming fer
tilizers.

j Soil Conditions Influencing Availa- 
bility of M inor P lan t N utrien ts

; The minor metallic nutrients such 
f as manganese, zinc, iron, and copper 
I and other minor non-metallic nutrients 
[ such as boron are not generally included 
I in mixed fertilizers. Until recently 
I little direct effort has been made to de- 
I termine the conditions influencing the 
I availability of minor nutrients in dif- 
I ferent soils. Alkali, over-limed, and 
I strongly acid soils are likely to be de- 
I ficient in certain minor plant nutrients. 
I On many of the strongly acid, highly 
I leached soils the minor plant nutrients 
I are often the limiting factor determin- 
| ing the yield of crops. It is, therefore, 

becoming increasingly important that 
greater attention be given to the need 

I for various minor nutrients on the dif- 
I ferent soils and to the quantity and 
I form to apply under the varying soil 
I conditions for certain crops.

On soils with a relatively high pH 
I value or high in limestone there is 
I often an accumulation of insoluble com- 
I pounds of metallic elements forming

Fig. 1. The co tton  p la n t on the  le ft is norm al, 
bu t the  p la n t on the  rig h t shows bo ron  de
ficiency. Note the  low p lan t, sho rt in te rnodes, 
and p ro fuse  b ranch ing . Most o f the  f ru it buds 
ab o rt and  few m atu re  bolls are form ed. (G rady 

sandy loam )

relatively weak ions such as manganese 
and iron. The accumulation of such 
materials is related to the relatively low 
solubility of the carbonates, hydrox
ides, or oxides of these elements; 
whereas, there is a loss through leach
ing of soluble compounds on strongly 
acid soils with a relatively high content 
of sulphate, chloride, or nitrate ions. 
The solubility value of the different 
minor nutrients is included in Table 2. 
Any cultural treatment resulting in a 
large change in the pH value of a 
strongly acid, highly leached soil may 
significantly change the solubility and 
availability of most of the metallic 
minor nutrients.

The increased use of lime on our 
soils and the resulting higher crop 
yields requiring a larger supply of 
nutrients, and the direct effect of addi
tions of limestone to the soil on decreas
ing the solubility and availability of the 
minor nutrients will call for a program 
to supply minor plant nutrients to our 
soil or directly to the plants as in sprays.

As the minor plant nutrients includ
ing such materials as boron, manganese, 
zinc, iron, cobalt, and* copper may be 
deficient elements in the growth of 
certain crops under some conditions, it 
is desirable to consider the solubility of 
certain nutrient salts. Relatively large

— on 
Deficiency 
Pro ouccft

By

OvtRuninc
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T A B L E  2

S o l u b i l i t y  o f  C e r t a i n  M in o r  P l a n t  N u t r i e n t s  i n  G r a m s  o f  A n h y d r i d e  p e r  100
G r a m s  o f  C o l d  W a t e r  

T e m p e r a t u r e  A r o u n d  2 0  D e g r e e s  C e n t ig r a d e  o r  a s  I n d ic a t e d .

Ion
C arbonate

CO ,
H yd roxid e

OH
P h osp h ate

P 0 4
Sulphate

SO ,
C hloride

C l
N itrate  

N O , i

M agn esiu m . . . .M g 0 .0 1 0 6 0 .0 0 0 9 0 .0 2 0 5 2 6 .0 ° 3 5 .3 42 .3 3
M an gan ese. . . M n 0 .0 0 6 5 0 .0 0 0 2 Sl. 8. 5 2 .0 6 2 .2 426 .4°
Z in c ................. . .Z n 0 .0 0 1 0 .0 0 0 0 0 0 2 6 i 8 6 .5 ° 4 3 2 .0 3 2 7 .3 *
Ir o n ................. . F e 0 .0 0 6 7 0 .0 0 0 6 7 i 1 5 .6 5 6 4 .4 8 3 .5  ,
C o b a lt .............. i 0 .0 0 0 3 2 i 3 6 .2 4 5 .07 133.8°
C o p p er ............ C u i i i 1 4 .3 ° 7 0 .6 ° 137.8°

quantities of some of the minor plant 
nutrients such as boron, manganese, 
and iron may be toxic if excessive 
amounts are soluble in the soil. The 
solubility and the availability of these 
elements are determined largely by the 
soil reaction. Under most conditions 
nutrients reach an equilibrium and the 
soil complexes are favorable for the 
dominance of certain types of plants. 
Fertilizer and liming treatments may 
significantly modify the solubility and 
the availability of the various nutrients 
to certain plants.

Solubility of M inor N u trien t Com 
pounds

Since the minor plant nutrient ele
ments are most likely to be deficient 
in alkali, alkaline, over-limed, and 
strongly acid soils, it is desirable to 
consider the solubility of minor nutrient 
compounds. The lack of solubility and 
availability of the metallic minor nu
trients in the presence of larger quanti
ties of the stronger metallic ions in the 
soil solution may be the limiting factor 
in crop production on many soils. The 
deficiency of the total quantity of metal
lic minor nutrients in strongly acid soils 
is usually due to the solubility and 
leaching from the soil of the limited 
quantity of the minor nutrients which 
accumulate in strongly acid soils. The 
data in Table 2 showing the solubility 
values are very helpful in predicting the 
availability of the different metallic 
minor nutrients in the soils of various

origin. The data on solubility values 
indicate the reason for relating the 
availability of metallic minor nutrients 
with the pH  of the soil, applications of 
limestone, phosphorus, sulphate, chlo
ride, and nitrate. The addition of 
limestone to the soils increases the car
bonate and hydroxide content of the 
soil and may significantly decrease the 1 J 
solubility and availability of certain 
of the minor nutrients to plants. The 
addition of large amounts of phos
phorus to the soil may markedly re
duce the solubility and availability of 
such nutrients as zinc, iron, cobalt, or 
copper; whereas, the additions of large 
quantities of sulphate, chloride, or 
nitrate may markedly increase the solu
bility and availability of these nutrients.

These solubility values are very use
ful in predicting the soil conditions de
termining the desirability of adding 
minor nutrients in commercial fertiliz
ers. The more general use of limestone 
on Southern soils has resulted in a 
critical deficiency of minor nutrients 
in many situations. The availability of 
the minor nutrient most widely affected 
by liming in this area is boron. There 
is a widespread deficiency of boron 
on soils heavily limed for the produc
tion of such legume crops as alfalfa.
In addition to legume crops, the root 
and tuber crops such as beets, turnips, 
carrots, and potatoes may show a 
marked yield response to additions of 
boron.

The relatively low intensity of absorp



August-September 1947 17

tion and the relatively low mobility of 
the minor nutrients in tree plants sug
gest the necessity and desirability of 
applying some of the minor nutrients 
such as zinc, iron, and cobalt, which 
form insoluble compounds as hydrox
ides, carbonates, and phosphates in the 
soil, in spray solutions to foliage for 
best results. The very low solubility 
of zinc hydroxide suggests one of the 
reasons for the low availability of zinc 
in alkaline soils or soils with a rela
tively high pH  value and a high con
centration of hydroxyl ions.

Boron Deficiency

The boron content of soils varies 
from toxic quantities in arid regions 
to a marked deficiency as occurs in 
some of the heavily limed, highly 
leached soils in the Atlantic Coastal 
Plain region. The addition of large 
quantities of limestone to some of the 
strongly acid soils may result in a 
marked deficiency of boron.

The cotton plants in Figure 1 show

Fig. 2. The sweet potato vine on the bottom is 
|  normal while the one at the top is boron 

deficient. Note the short intcrnodt**, curled 
petioles, and distorted terminal hud on the 

vine showing boron deficiency.

a deficiency of boron induced by over
liming. Boron deficiency in the cotton 
plant is characterized by short inter
nodes and profuse branching of plants. 
Most of the fruit buds abort and few 
mature bolls are formed.

Dr. C. J. Nusbaum at the Edisto 
branch of the South Carolina Experi
ment Station has studied the response 
of the sweet potato plant to addition 
of boron in different fertilizer combi
nations. The picture in Figure 2 shows 
the contrast between the normal plant 
and a plant showing boron deficiency. 
Vine shown at the top of the picture 
is from a boron-deficient plant, while 
that at the bottom is from a normal 
plant. Note the short internodes, 
curled petioles, and distorted terminal 
bud on plant showing boron deficiency.

A photograph showing the compara
tive yield of No. 1 sweet potatoes from 
three adjacent borax treated plots in a 
low lime, high potash series is shown 
in Figure 3. The highest yield was ob
tained from the application of 5 pounds 
of borax per acre. The yields of mar
ketable potatoes for no borax, 5, 10, 20, 
and 30 pounds of borax per acre are 
153, 235, 186, 159, and 133 bushels per 
acre respectively. The details concern
ing these experimental data are pub
lished in the Fifty-Seventh Annual Re
port of the South Carolina Experiment 
Station.

Solubility of Boron Compounds

The solubility values for the different 
boron compounds included in Table 3 
suggest the probable effects of additions 
of lime on the solubility and availability 
of the boron in the soil. It has been ob
served that there is a definite quantita
tive relationship between the symptoms 
of boron toxicity and deficiency of such 
metallic cations as potassium and cal
cium in the nutrient complex. The 
potassium tetraborate is readily soluble 
in water and the presence of a large 
quantity of potassium in the soil will 
increase the solubility and availability 
of the boron in the soil. The presence 
of the available potassium would tend
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to increase the absorption and accumu
lation of boron in plant tissue. There
fore it is logical to expect that high 
potash fertilization may increase boron 
toxicity symptoms by lowering the re
sistance of plants to boron. This would 
be particularly true where there is in 
the soil a deficient supply of the rela
tively strong anions such as nitrate, 
chloride, or sulphate. Increasing the 
soluble calcium supply through liming 
practices may significantly depress the 
solubility of the boron in the soil 
through the formation of the relatively 
insoluble calcium borate. A small in
take of calcium may lower the tolerance 
of the plant for boron, whereas an ex
cessive intake of calcium may result

Improved soil management prac-« 
tices and increased yields of crops veryl 
probably will make it necessary to 
include boron in the fertilizer for moso 
crops. Many of dur legume, root, and! 
tuber crops such as beets, turnips, car
rots, and potatoes often show a markedl 
yield response to additions of boron to 
the fertilizer combination used for! 
the different crops grown under various! 
conditions.

M anganese

Manganese is generally recognized! 
as one of the minor plant nutrients. Itj 
is usually widely distributed in mineralsi 
and soils and is often in association! 
with iron, magnesium, and calcium.!

T A B L E  3

S o l u b i l i t y  i n  G r a m s  o f  A n h y d r i d e  p e r  1 0 0  G r a m s  o f  C o l d  W a t e r

B oric acid
P otassiu m  tetraborate  
Sodium  tetraborate (borax) 
C alcium  m etaborate

HgBO* =  5 .1 5 11
K 1B 4O7 . 5H »0 =  2 6 .7030 

NaBgCb. IOHjO =  1 .6 0 10
C a(B O i)t-2H iO  =  0 .3 1 s0

in the plant having a high boron re
quirement.

Inclusion of Boron in F ertilize rs

Since excessive quantities of soluble 
boron compounds may prove very toxic 
to certain plants, it is highly desirable 
to be extremely careful in including 
large quantities of boron in mixed fer
tilizers. The optimum quantity of 
boron for different crops may vary 
from the equivalent of 5 to 20 pounds 
of borax per acre depending upon the 
crop. It is not likely that the inclu
sion of 10 pounds of borax per ton of 
fertilizer would be an excessive amount 
for soils in humid regions where 1,000 
pounds or less of fertilizer per acre are 
applied. Where the fertilizer applica
tion is a ton or more per acre, not more 
than 5 pounds of borax should be in
cluded in the fertilizer mixture for 
most crops. It is usually desirable to 
add as much as 20 pounds of borax per 
aore for alfalfa, particularly on soils 
which have been heavily limed.

The acidity of the soil seems to be one! I 
of the most important factors in influ-l I 
encing the accumulation or the leach-) I 
ing of the manganese from the soil-1 
The data in Table 1 show that man-* I 
ganese carbonate and hydroxide are! 1 
relatively insoluble and a soil complex! I 
with a relatively high pH value willj I 
tend to accumulate insoluble manga-j I 
nese compounds. In the Southeastern) I 
states the chocolate, red, and brown) I 
soils often contain considerable quanti-J I 
ties of manganese which may become! I 
soluble in toxic quantities if cultural 11 
and fertilizer practices significantly in-j 
crease the acidity of such soils. Onil 
soils already acid with large quantitiesi 
of sulphates, chlorides, or nitrates, sol-j 
uble manganese compounds are formed I 
as indicated by solubility values in) 
Table 2 and may be leached from thet 
soil in humid climates. The strongly! 
acid gray sandy loam soils such as those) 
found in the Coastal Plain are most 
likely to be deficient in available man- 

( Turn to page 44)
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Reshaping Mew England Farm Land

B y  ^ 4 . B .  B e a u  m o n t

Soil Conservation Service, Amherst, Massachusetts

B

¥ T P  New England way, Mother 
U  Earth is undergoing face-lifting 
operations which are not only improv- 

I ing her appearance but are making her 
■ more physically fit to meet the strong 
I agricultural competition that is now 
iupon us. Glacial boulders are being 
I pushed around by the thousands, land 
hummocks leveled, and wet soils 
drained. While some woods and brush 
are being cleared from potentially good 
agricultural land, thousands of trees 
are being planted on non-agricultural 
sites. Farm ponds, also, are being con
structed in a region naturally well sup
plied with lakes and ponds. Much of 
this activity in land improvement is 
I being aided and fostered by soil conser-

The trouble all along has been due 
to what happened to this landscape dur
ing periods of glaciation, some 25,000 to 
50,000 years ago—only yesterday in 
geological time. That glaciation im
proved the soils of New England, it is 
generally agreed by pedologists, but 
every tiller of the soil of this section 
knows that the land surface was left in 
far from perfect condition. Farmers 
from the stone-free prairies of the Mid
west are often surprised and dismayed 
bv the numerous boulders of New Eng
land farm land. The story is told of a 
Midwestern farmer visiting this section 
for the first time. On asking a New 
England farmer where all the boulders 
came from, he was told that the glacier 
brought them. “Well, where is the
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glacier now?” “Gone back to get more 
boulders,” was the reply. Maybe he 
was right.

Ten generations of New England 
farmers have removed many of the field 
stones. Most of these stones went into 
stone walls, partly because that was one 
way to get rid of them and partly be
cause enclosures were needed. Most 
stone walls of this section antedate the 
invention of barbed wire by 100 to 200 
years. The more numerous the stones, 
the more frequent were the walls, and 
the smaller the fields. Many fields or 
“lots” are two to five acres in area. 
Such small fields were all right for the 
period of the ox team and the hand 
scythe, but are an anachronism in this 
time of tractors, mowing machines, 
and pick-up hay balers.

In the old days, it was common prac
tice for the farmer, his sons, and the 
hired man to “pitch in” after the har
vests to “make” an acre or two of land 
and build a few rods of stone wall—a 
never-ending, back-breaking task. N a
thaniel Shaler, famous geologist, esti
mated that by the last turn of the cen
tury as much labor had been expended 
in the building of stone walls in Massa
chusetts as had been devoted to building

all the roads and all the buildings in 
the State. We have estimated from a 
measured sample that there are some 
7,500 miles of interior stone walls in 
Massachusetts, at* least two-thirds ot 
which should be removed in the interest, 
of modern farming methods, including 
the use of power field equipment and 
the establishment of soil conservation 
practices.

It is indeed a “far cry” from the sim 
pie equipment and low power used b\ 
New England farmers of several gener-' 
ations past to the high-powered, compliJ 
cated, but effective machinery used tô  
day for land improvement. Farmers oil 
bygone generations would stand in as-* 
tonishment at the sight of modern me-' 
chanical behemoths now used. Then! 
they had only crowbars, levers, hand 
shovels, perhaps a home-made capstan^ 
and man-, horse-, or ox-power. Nowi 
they have bulldozers of different types; 
power shovels, draglines, improved 
stone-boats, and dynamite. I stood in 
amazement a while ago as I watched aj 
skilled operator with a powerful bull-1 
dozer push a 10-ton boulder out of tha 
soil and onto a large steel stone-boat) 
and then hitch to the stone-boat and 
drag the boulder away.

Fig. 2 . G lacial boulder* rem oved from  agricu ltural land  by mean* o f  a bulldozer.



August-Septembcr 194i

Fig. 3 . A dragline does th e  “ dirty”  work in  
large drainage d itch  con stru ction .

It is surprising, though, to see what 
large boulders were moved and placed 
in stone walls by farmers of earlier 
periods. But many stones left by 
former generations of farmers, because 
they had no means for moving them, 
are now being moved easily with mod- 

Eern mechanical giants. Some of the 
[larger boulders, and also rock outcrop, 
Pare being broken with dynamite be- 
jfore removal. An old practice with re- 
Jspect to huge boulders was to dig holes 
(close by the side of them and then pry 
them into the excavations. This was a 
dangerous practice, sometimes causing 
injury or death. A similar procedure is 
sometimes employed now, using a bull
dozer or power shovel for digging the 
hole, and there is practically no danger 
konnected with it.

Unfavorable topography is another 
New England handicap to modern 
stream-lined farming methods. While 
glaciation generally softened and 
smoothed a rough and jagged pregla- 
:ial topography, there still remain hills 
and valleys, knolls and slopes, to which 
square and rectangular fields are no bet
ter fitted than is a square peg to a round 
hole. Small fields make a bad situation 
worse. Enlargements of fields by re
moving stone walls are making it pos
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sible to fit the fields to the land rather 
than attempting the impossible of fitting 
the land to the fields. It has taken New 
England farmers a long time to realize 
the importance of the former and the 
futility of the latter. Contour-planted 
rows and strips, sweeping in graceful 
curves across slopes and around hills, 
are noyv appearing on New England 
farm land, adding charm and beauty to 
a naturally attractive landscape.

In order that New England farmers 
may successfully compete with farmers 
on land more favored by nature, it is 
increasingly necessary that New Eng
land farm land be reshaped for the use 
of modern farm machinery. This is not 
a new idea,—farmers of this section 
have done it more or less since the days 
when they first began removing boul
ders. But in recent years the amount 
and the tempo of such work have been 
markedly stepped up. In a small way 
the work of glacial forces of thousands 
of years ago is being undone, and, 
oddly, the energy stored in the earth in 
an earlier geological age, in petroleum, 
is being largely used for the purpose. 
Powerful machinery actuated by the 
internal combustion engine is doing the 
job instead of the hand labor of genera
tions past.

There is no standard procedure or 
method in the modern disposal of 
stones. Each farm is an individual 
case. Disposal is easy and inexpensive 
when there is a ravine or swamp nearby, 
into which the stones may be pushed 
or hauled on truck or stone-boat. Some
times, as in the case of a stone wall, 
a deep trench may be dug with power 
shovel or bulldozer and the stones 
buried and covered with at least two 
feet of soil. Some stones are used to 
build foundations for farm roads or 
highways. Sometimes they are simply 
pushed to the side of a field with no 
particular consideration for future de
velopments. Such disposal is often un
sightly and may later cause trouble. 
There should be a well-conceived plan 
for each case of stone removal. Tech
nicians of the Soil Conservation Service
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assisting district supervisors are rapidly 
accumulating a body of knowledge of 
the best methods and procedures in this 
type of land improvement.

Farmers are spending up to $150 per 
acre for stone removal. It is hard to 
justify some current stone removal on 
economic grounds, but that was also 
true in the past. However, in tjie past 
practically all the work was done by 
farm help at odd times, and there was 
little or no cash outlay. Even with a 
large cash outlay many farmers justify 
investing more in the improvement of 
their own land than comparable im
proved land at a distance from their 
farms could be bought for, on the basis 
that they already have a certain over
head in buildings and equipment and 
that the nearby land helps make a more 
efficient operating unit. But some farm
ers, particularly wealthy industrialists 
to whom farming is a sideline, are in
vesting more money in land improve
ment than appears justifiable from an 
economic standpoint.

According to records taken by C. R. 
Creek of the Massachusetts Experiment 
Station, it cost $45 to $135 per acre to 
remove boulders from a rough pasture 
with a bulldozer, as a first step in land

improvement. An additional $10 pei 
acre were spent in picking up smallet 
stones in preparation for seeding. Scat; 
tered stones were pushed off hay, corni 
and vegetable land at costs ranging 
from $20 to $85 per acre. All this 
work was done \vith privately com 
tracted equipment. In Vermont, where 
equipment is operated by soil conservai 
tion districts, costs of similar work have 
been reported somewhat lower than 
those above.

Mr. Creek has reported costs of stone 
wall removal at 85 cents to $1.10 per 
linear yard, where a trench was dug 
with a gas shovel and stones were 
pushed into it with a bulldozer. Somei 
what lower costs have been reported iri 
Rhode Island when the stones of a wall 
were pushed onto a giant steel stonel 
boat and hauled to a nearby swampj 
area for disposal. The steel stone-boaj 
in this case was designed by technician^ 
of the Soil Conservation Service ancj 
can carry a load of 10 to 15 tons oj 
stone. It can be used for transporting 
large field boulders as well as thq 
smaller stones of walls. Stone walH‘ 
are also removed by loading them intq 
trucks with a power shovel and then 

{Turn to page 39)

F ig. 4 . Terraced and contoured tobacco in  the C onnecticut V alley .



Fig. 1 . A com m on sight in  A roostook  County potato  fields at tim e o f  b lossom in g. A favorable  
com bination  o f  w eather, so il, and adequate fertiliza tion  resu lts in luxuriant growth o f  vines and

high y ields o f  tubers.

Fertilizing Potatoes Economically 
in Aroostook County, Maine

B ,  Q . X  D e , •m an  a n  J  M U  J 4 a  w lin s 1
A gricultural Experiment Station, University of Maine, Orono, Maine

MAINE currently produces more 
potatoes than any other state in 

the United States. Of the total output 
in Maine, Aroostook County produces 
about 85 per cent. In addition to high 
total production, the average acre yield 
of potatoes for Aroostook County is 
higher than that for any state. The 
reasons for this high acre yield and 
high total production include a com
bination of favorable conditions for 
growing potatoes, such as cool tem 
peratures, sufficient precipitation for

1 Agronomist. Maine Agricultural Experiment 
Station, and Associate Soil Scientist, Division of 
Soils. Fertilizer, and Irrigation, U.S.D.A., respec
tively.

good crops in most years, suitable soils, 
the use of good seed, and adequate 
fertilization. During the war period 
prices have been favorable and most 
potato farmers have been “pouring on” 
the fertilizer. It is their opinion that, 
since fertilizer costs make up only a 
small portion of the total production 
costs, there is no point in taking a 
chance that fertilizer will be the limit
ing factor in determining the yield per 
acre.

It was estimated from a study made 
in Aroostook County in 1940 and 1941 
that the average fertilizer application 
for each crop of potatoes grown was 
approximately equal in plant-food con
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tent to 2,000 pounds of a 5-9-11 fer
tilizer per acre. This is, of course, a 
much higher rate than is normally 
applied for potatoes in most other areas, 
with the exception of certain states far
ther south along the Atlantic and Gulf 
Coasts.

The question of what effect the high 
rates of fertilizer application have had 
on the soil and the perhaps more prac
tical question of whether the rates and 
analyses of fertilizer used are the most 
economical ones might be raised. D ur
ing periods of high net returns this lat
ter question might not be too im
portant. W ith the prospect in the near 
future of the necessity of lowering pro
duction costs, however, the question as
sumes more important proportions.

Soil F ertility  Survey of Potato Soils

In an attempt to obtain some of the 
answers, a coordinated attack was made 
upon the problem by the Maine Agri
cultural Experiment Station in coopera
tion with the Bureau of Plant Industry 
of the U. S. Department of Agriculture. 
This study was part of a regional study 
of potato soils 2 conducted by the vari
ous states along the Atlantic and Gulf 
Coasts and the Division of Soils, Fer
tilizers, and Irrigation of the Bureau. 
As an approach to the problem in 
Maine, a soil fertility survey of three 
potato-producing areas in Aroostook 
County was made in 1944. The areas 
surveyed were the central Aroostook 
area, Fort Kent in the northern part, 
and the Sherman area in the southern 
part of the County. At the time soil 
samples were taken, there was obtained 
from the farmer an estimate of the 
number of times his land had been 
cropped to potatoes during the past 10- 
or 20-year period and the amount of 
fertilizer that had been applied to the 
land in those periods. The amounts 
estimated were in fairly close agree
ment with the rates of application 
found in the study made in 1940 and 
1941. The samples of soil taken were

8 Proceedings of the Soil Science Society of 
America 10:240-256. 1945.

T a b l e  1 . E s t i m a t e d  A v e r a g e  A m o u n t )  
o f  P l a n t  N u t r i e n t s  A p p l i e d  i n  F er
t i l i z e r s  p e r  A c r e  f o r  P o t a t o e s  ini 
A r o o s t o o k  C o u n t y ,  t h e  A m o u n t  R e 
m o v e d  i n  a  4 0 0 - b u s h e l  C r o p  ofi 
T u b e r s ,  a n d  T h a t  L e f t  i n  t h e  S oil .

P lan t
n u trien t

AP-
plied  

for th e  
crop  
lbs.

R e
m oved

in
tubers

lbs.

Left in the 
soil

Lbs. 07/0

N itrogen
( N ) ............ 100 80 20 20

Phosphorus
► !(PjO .). . . . 185 20 165 89
Potassium

(K * 0 ). . . . 225 130 95 42
Calcium

(C a O ). . . . 180 3 177 98
M agnesium

• (M g O ). . . 36 10 26 72

analyzed for acidity, organic matter, 
readily soluble phosphorus, exchange-* 
able potassium, and other exchangeable 1 
bases.

It was found from the survey thati ] 
as a result of heavy fertilization ol 
potatoes, there had been a very great 
residual accumulation of certain plant 
nutrients in the soil, notably phosphorus i 
and potassium. The accumulation oi 
these nutrients was directly related td 1 
the amounts applied in the fertilizer foo ; 
each crop and the frequency of crop<; ■ 
ping to potatoes. That is, where ero< J 
sion was not serious and the farmetf 
had cropped his land frequently to pot j 
tatoes—practically every year, in twd 1 
years out of three, or one year in two—| 9 
the content of residual plant food ir; jj! 
the soil was much greater than whera |  
he had followed a system of cropping J 
the land to potatoes once in three years I 
or less frequently. Very little or no I 
fertilizer is applied to other crops in tho 1 
rotation in Aroostook County as com; j 
pared to the amount applied for po< I 
tatoes.

The accumulation of fertilizer resi* I 
dues may be explained by the differ' I 
erice in the amount of plant food ap< I 
plied in the fertilizer for potatoes anci I
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F ig. 2 .  On so ils  h igh  in  resid ual phosphorus, good  growth and high  y ields o f  pota toes ean be 
produced w ith fer t iliser  con ta in in g  no phosphoru s. P lo ts  fertilised  w ith 2 ,0 0 0  p ounds o f  5 -0 -1 0  
per acre in  th is field  test in  1 9 4 6  y ielded  5 0 9  bushels per acre, w hile those fer tilised  w ith 2 ,0 0 0

pounds 5 -6 -1 0  y ielded  5 7 5  bushels.

that removed in the tubers. The 
amount of plant food in the vines is not 
concerned, since they are left on the 
land and their content of plant food 
is largely returned to the soil. As 
shown in Table 1, only 11 per cent of 
the phosphorus applied in the fertilizer 
is removed by a 400-bushel crop of 
tubers, while 89 per cent is left in the 
soil. Similarly, 58 per cent of the po
tassium is removed in the tubers, while 
42 per cent is left in the soil. With 
calcium and magnesium, too, only a 
small portion of these nutrients added 
in the fertilizers is removed by pota
toes. Besides being added in the fer
tilizer, calcium and magnesium are 
also added to the soil in large amounts 
by liming with ground dolomitic lime
stone, the liming material most com
monly used in Aroostook County.

The amounts of plant nutrients re
maining in the soil are the result of 
several factors. In Table 1 only the 
amounts removed in the tubers are 
considered. Removal by other crops 
in the rotation, soil erosion, and leach
ing also reduce the portion of the total 
amount applied which remains in the

soil. It is commonly known that rela
tively small amounts of phosphorus and 
potassium are leached from the soil in 
relation to the amounts applied, while 
relatively large amounts of calcium 
and magnesium are removed in this 
manner. This accounts in large part 
for the lack of any considerable build-up 
of calcium or magnesium in a well- 
drained soil under humid conditions.

Residual Plant-food C ontent of 
Aroostook Soils

Results from the fertility survey 
showed soils ranging from 25 to 609 
pounds of readily soluble P0O5 per acre 
(expressed as pounds per 2,000,000 
pounds of soil, as determined by the 
Truog method), with about 39 per 
cent of the samples falling in the range 
of 101 to 200 pounds, 16 per cent be
low this amount, 42 per cent in the 
range of 201 to 450 pounds, and only 
3 per cent above 450 pounds. The 
average content of readily soluble PX)n 
in uncleared soils of Aroostook County 
is about 35 pounds per acre. As to the 
exchangeable (available) potassium 
content, the soils ranged from 38 to
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1,036 pounds K 20  per acre (2,000,000 
pounds of soil) with only a few samples 
falling below 100 pounds. Compare 
this range with an average content of 
70 pounds exchangeable K 20  per acre 
in virgin soils. From these compari
sons it may be seen that practically all 
of the soils that have been cropped to 
potatoes, with a few exceptions, are 
more fertile with respect to content of 
phosphorus and potassium than are 
similar soils which have never been 
cropped.

In following up the findings of the 
fertility survey, well-replicated fertilizer 
experiments were located in 1945 and 
1946 on soils considered to be low, 
medium, and high in their content of 
residual P20 5 and K sO for growing 
potatoes. Many fertilizer experiments 
had been conducted prior to 1945, but 
little attempt had been made to relate 
the fertility level of the soil to the re
sponse of potatoes to fertilization with 
P 2Os and K 20 .  For readily soluble 
phosphorus, the arbitrary divisions 
made were: low, less than 250 pounds 
P2O s per acre; medium, 250 to 450 
pounds; and high, more than 450

T a b l e  2 .  R e l a t i v e  R e s p o n s e  o f  P o 
t a t o e s  i n  1 9 4 5  t o  P 2Os o n  S o i l s  H a v 
i n g  D i f f e r e n t  L e v e l s  o f  R e s i d u a l

p 2o 5.

F ertilizer
treatm en t

P ou n d s per 
acre of 

N - P 2O5- K 2O

R ela tiv e1 response to  
fertilization

Soils 
low  in  
PjO* 

(A v. 4 
tests)

Soils 
m edium  
in  P 2O& 
(A v. 4 
tests)

Soils 
high in  

P 2O. 
(A v. 3 
tests)

1 0 0 - 0 -2 0 0  . 94
1 0 0 - 4 0 - 2 0 0 . . . 96 91 97
1 0 0 - 8 0 - 2 0 0 . . . 98 96 100
1 0 0 -1 2 0 -2 0 0 ... 97 97 98 <
1 0 0 -1 6 0 -2 0 0 ... 100 100 100
1 0 0 -2 0 0 -2 0 0 .. . 100

1 Average yields for 2,000 pounds of 5-8-10 ferti- 
izer taken as 100 are: low soils—383, medium 
oils—328. and high soils—342 bushels per acre, 
rhese differences are due to differences other than 
oil fertility, such as location, weather, variety, etc.

T a b l e  3 .  R e l a t i v e  R e s p o n s e  o f  P o
t a t o e s  i n  1 9 4 5  t o  K 20  o n  S o il s  
H a v i n g  D i f f e r e n t  L e v e l s  o f  R e 
s i d u a l  K »0.

Fertilizer

R ela tive1 response to 
* fertilization

treatm en t

P ounds per 
acre of 

N - P 2O 1- K 2O

Soils 
low  in  

K 20  
(A v. 2 
tests)

Soils 
m edium  
in  K 2O 
(A v. 3 
tests)

Soils 
high in 

K 2O 
(Av. 6 
tests)

1 0 0 -1 6 0 -1 0 0 .. . 96 97 100
1 0 0 -1 6 0 -1 5 0 .. . 98 99 101
1 0 0 -1 6 0 -2 0 0 ... 100 100 100
1 0 0 -1 6 0 -2 5 0 .. . 98 98 99
1 0 0 -1 6 0 -3 0 0 ... 98 100 99

1Average yields for 2,000 pounds of 5-8-10 ferti
lizer as 100 are: low soils—400, medium soils—363, 
and high soils—308 bushels per acre. These dif
ferences are due to_differences other than soil fer
tility, such as location, weather, variety, etc.

pounds. For exchangeable potassium, 
the divisions made were: low, less than 
300 pounds KzO per acre; medium, 300 
to 500 pounds; and high, more than 
500 pounds. All fertilizer mixtures 
were applied in side-bands with a two- 
row potato planter with fertilizer at
tachments specially constructed to in
sure uniform application. Rows were 
spaced 34 to 36 inches apart and seed 
pieces planted nine inches apart in the 
row.

Results from Fertilizer Experiments 
in 1945

In 1945, eleven rate tests of P2Os 
were completed, «s well as eleven of 
K20 .  In this year two of the tests were J  
located on soils considered to be low I 
in readily soluble P205> six on soils 
rated as medium, and three on soils 
high in P20 5. In Table 2 is given the 
average relative response of potatoes to 
fertilization with P20 5, based on the 
above grouping. The rather low re
sponse to applied P2Os on soils of all 
levels of available P20 5 may be noted. 
The lack of any appreciable response 
to P20 5 in one of the two tests on soils

( Turn to page 41)
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B elo w :  Shadow s on a by-way in  th e  M idwest.



A b o v e :  A good  thresh  is quantity  p lus quality .

B elo tv:  B um per crop le f t  wheat on the ground.



H oosier farm ers b elieve  in  seeing  how  th e other fe llow s do it . A fter a p icn ic  d inner at Frankfort* 
Ind iana (a b o v e ) ,  th is  Farm M anagem ent T our m ade a stop at the nearby farm  o f  George Rothen*

berger (b e lo w ) .



Limiting
Factors

In our striving for higher yields and greater efficiency of 
production, new problems which in the past have been given 
little consideration are being met. It usually has been thought 
that such factors as sunlight, carbon dioxide, and oxygen were 
practically limitless so far as crop-producing needs were con

cerned and should such not be the case, there was nothing that could be done 
about it. W ith the recent development of improved varieties of crops, heavy 
fertilization, and thick crop stand or population in order to gain the maximum 
production per unit of land, it looks as though these “limitless” factors may 
become limiting.

Investigations now under way cause one to wonder if sunlight can be a limiting 
factor when corn or other crops are thickly planted. A way around this has been 
suggested by interplanting crops of different heights so as to allow light to reach 
more of the plants and also to permit more circulation of air. W ork in several 
states in the Midwest and South is underway based on the idea that heavy popula
tions of corn on one acre and soybeans on another acre may not give as good 
results as interplanting the two on two acres. These investigations look very 
promising although conclusions cannot yet be made.

Other work underway involves means for increasing soil aeration. Lysimeters 
which formerly were used to measure leaching and water movement are now 
being used also to study air movement in the soil, and what might be called a 
forced draft is being employed to force air through the soil in lysimeters to see 
what effect this added aeration will have on crop growth. This study is interest
ing in its implications especially in view of the recognition of a soil compaction, 
resulting over large areas of the humid zone from decreasing organic content of 
the soil and the use of heavy implements, and limiting root growth of most plants.

This recognition is leading to a new interest in the use of the deep-rooted 
legumes having the ability to penetrate these compact layers. New tillage 
implements also are being devised to cope with the problem. The question 
of oxygen in the root zones of plants as well as that of carbon dioxide as a limiting 
factor in plant growth which have been touched on only lightly in this country 
in the past are receiving much more attention as a result of such lines of 
investigation.

New ways of getting fertilizers into the soil are being undertaken with great 
potentialities of influence upon fertilizer practices. The use of the direct applica
tion of nitrogen solutions to soils opens up a number of lines for investigation.

^T he  low cost of such nitrogen applied in the fields may necessitate an exploration 
of economic factors and result in some of our ideas as to the proper amounts 
of fertilizer to use and even farming systems being radically changed. The 
possibilities of overcoming nitrogen deficiencies during the course of a single 
crop season might influence considerably the possibilities of increasing yields 
or at least of preventing the lowering of production due to nitrogen deficiencies 
during the season. Other fertilizers also may be applied in solution and this

31
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combined with the use of portable irrigation may greatly reduce the gamble on 
the weather always being made by the growers.

Greater recognition of the role of minor elements is having its effect on fertilizer 
practices. In some areas the so-called minor or secondary elements have now 
become so widely needed that their use is as common as that of the so-called 
major elements. Present indications lead one to believe that such a trend wjll 
continue and probably spread to most of our agricultural soils. Often being 
asked is the question as to whether some of the so-called rare elements may not 
be factors in crop production. Commonly neglected in the past because of lack 
of sufficient refinement in our research tools, their role in plant nutrition may be 
brought to light in further research.

Some of our scientists are talking about 300 bushels of corn per acre and 
seemingly fantastic production of other crops. While yields of this range may 
not be immediately possible, who can say they will not eventuate when one 
looks back over the strides that have been made in recent years in meeting our 
agricultural production goals? When shooting at such yields, however, it is 
almost certain that many of the factors in plant growth that have been regarded 
in the past as non-limiting will have to be given due consideration in the future.

Although remarkable progress in rural education 
has been achieved, particularly in the consolidation 
of schools and club activities, there is still much 

food for thought in a statement once made by the late J. McKeen Cattell, far- 
famed educator and supporter of the advancement of science. In an article 
published in the Popular Science Monthly for January 1909, he wrote:

“Mankind will last only so long as children are born and cared for; and no 
plausible substitute for the fam ily has been proposed . . . The school by its 
nature weakens the fam ily, for it takes the children away from home and gives 
them interests not centered in the hom e . . .  W e need most of all to make life 
in the country attractive and fine . . . The country school is at present no such 
place. Its general tendency is not to prepare children for usefulness and happiness 
in country life, but rather to make them inefficient and uncomfortable there and 
to send those who are more clever and ambitious away to the city. And the 
school shares w ith the city the bad preeminence of being one of the principal 
causes now  working to break up the fam ily . . . Can one not fancy a school 
in the country, the house a model of simple beauty . . . surrounded by gardens, 
orchards, and barns? In this house the children would gather . . .  for some 
tw o hours a day. The master and mistress and their older children . . . would  
teach the tricks of reading, writing, and reckoning to those w ho lacked them, 
and all would be encouraged to go as far as they cared along the paths of letters 
and science. T w o further hours m ight be spent in working about the place, in 
the shop, in the garden, or with the animals, sewing, cooking or cleaning, learn
ing to do efficiently and economically the things that must be done . . . Children 
w ould always be the chief concern in a home and in a school such as this.
There would be no pathological, no economic, no psychological conditions at 
work for their extermination.”

We are hearing much about the systems of Progressive Education in our urban 
schools. Was Dr. Cattell thinking of one for our rural schools? It was on his 
great foresight that he gained much of his renown.

Back to School
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July ........  July-June July-June Oct.-Sept. July-June July-June July-June . . . .

Av. Aug. 1909-
July 1914___ 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55

1922................. 22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.42
1923................. 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924................. 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925............... 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1926................. 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927................. 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929................. 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930................. 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931................. 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932................. 6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................. 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934................. 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935.................. 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936................. 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937................. 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938................. 8 .6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939................. 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940................. 9 .9 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941....... , ___ 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942....... ......... 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943................. 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944................. 20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945................. 22.4 42.6 139.0 200.0 114.0 149.0 15.10 51.80
1946 

August......... 33.55 48.6 143.0 280.0 180.0 178.0 15.10 59.10
September. . 35.30 48.8 128.0 224.0 173.0 179.0 15.40 57.80
October....... 37.69 53.0 122.0 209.0 171.0 188.0 16.10 66.00
November... . 29.23 43.8 123.0 200.0 127.0 189.0 17.20 89.90
December. . . 29.98 43.5 126.0 210.0 122.0 192.0 17.70 91.50

1947 
January....... 29.74 $9 0 129.0 220.0 121.0 191.0 17.50 90.40
February .... 30.56 31.9 131.0 228.0 123.0 199.0 17.50 88.20
M arch.......... 31.89 33.6 139.0 235.0 150.0 244.0 17.40 88.00
April........ 32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00
M ay___ 33.50 44.6 153.0 233.0 159.0 239 0 16.80 83.70
June............. 34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60
Ju ly ..'.......... 35 88 48.5 169.0 251.0 201.0 214.0 15.10 79.00

1922................. 185
Index Numbers 

228 95
(Aug. 1909- 

114
- J u ly  1914 =  100) 

116 109 98 135
1923................. 231 190 133 137 129 105 110 183
1924................. 185 190 98 170 166 141 107 147 143
1925................. 158 168 245 188 109 163 108 140 143
1926 . . . ............. 101 179 189 134 116 138 112 98 139
1927.................. 163 207 146 124 132 135 87 154 127
1928................. 145 200 76 134 131 113 95 152 154
1929................. 135 183 189 133 124 117 92 137 137
1930................. 77 128 131 123 93 76 93 98 129
1931................. 46 82 66 83 50 44 73 40 115
1932................. 52 105 55 62 50 43 52 46 102
1933................. 82 130 118 79 81 84 68 57 91
1934................. 100 213 64 91 127 96 111 146 95
1935................. 90 184 85 80 102 94 63 135 119
1936... 100 236 164 106 163 116 94 148 104
1937................. 68 204 76 93 81 109 74 87 n o
1938................. 69 196 80 83 76 64 57 97 88
1939.... 73 154 100 85 88 78 67 94 91
1940................. 80 160 78 97 96 77 64 96 111
1941................. 137 264 116 107 117 107 81 211 129
1942................. 153 369 168 136 143 124 91 202 163
1943.. 160 405 188 232 174 154 125 231 245
1944.. . 167 420 214 219 170 160 138 234 212
1945........... 181 435 199 228 178 169 127 230 224
1946 

August........ 287 486 205 319 280 201 127 262 162
September. . 285 488 184 255 269 202 130 256 154
October....... 304 530 175 238 266 213 136 293 151
November.. 236 438 176 228 198 214 145 399 207
December... 242 435 181 239 190 217 149 406 166

1947 
January .... 240 390 185 351 188 216 147 401 238
February.. 246 319 188 260 192 225 147 391 275
M arch... 257 336 199 268 234 276 147 390 299
April............ 260 301 211 265 254 271 145 390 295
M ay.. 270 446 220 265 248 270 142 371 286
Ju n e .. 275 460 224 284 288 247 135 353 215
Ju ly ........ 289 485 242 286 313 242 127 350 189
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Wholesale Prices of Ammoniates

1910-14...............

Nitrate 
of soda 

per unit N 
bulk 

$2.68

Sulphate 
of ammonia 

bulk per 
unit N 
$2.85

Cottonseed 
meal 

S. E. Mills 
per unit N 

$3.50

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone, 

phosphate, 
f.o.b. factory, 
bulk per unit N 

$3.53

Tankage 
11%. 

ammonia, 
15% bone 

phosphate, 
f.o.b. Chi

cago, bulk, 
per unit N 

$3.371923...................... 3.02 2.90 6.19 4.83 4.591924..................... 2.99 2.44 5.87 5.02 3.601925...................... 2.47 5.41 5.34 3.971926..................... 3.06 2.41 4.40 4.95 4.361927..................... 3.01 2.26 5.07 5.87 4.321928..................... 2.67 2.30 7.06 6.63 4.921929..................... 2.57 2.04 5.64 5.00 4.611930..................... 2.47 1.81 4.78 4.96 3.791931..................... 2.34 1.46 3.10 3.95 2.111932..................... 1.87 1.04 2.18 2.18 1.21
1933..................... 1.52 1.12 2.95 2.86 2.06
1934..................... 1.52 1.20 4.46 3.15 2.67
1935..................... 1.47 1.15 4.59 3.10 3.06
1936..................... 1.53 1.23 4.17 3.42 3.58
1937..................... 1.63 1.32 4.91 4.66 4.04
1938..................... 1.69 1.38 3.69 3.76 3.15
1939..................... 1.69 1.35 4.02 4.41 3.87
1940..................... 1.69 1.36 4.64 4.36 3.33
1941..................... 1.69 1.41 5.50 5.32 3.76
1942..................... 1.74 1.41 6.11 5.77 5.04
1943..................... 1.75 1.42 6.30 5.77 4.86
1944..................... 1.75 1.42 7.68 5.77 4.86
1945..................... 1.75 1.42 7.81 5.77 4.86
1946

August............. 2.22 1.46 16.88 8.14 6.07
September. . . . 2.22 1.46 10.32 6.95 6.07
October............ 2.22 1.46 13.20 7.12 8.30
November....... 2.22 1.46 15.19 11.26 12.14
December........ 2.22 1.46 14.63 11.37 12.14

1947 
January ........... 2.36 1.46 12.98 11.06 12.14
February......... 2.41 1.46 10.01 11.06 12.14
M arch.............. 2.41 1.46 11.98 11.06 12.50
April................ 2.41 1.51 11.72 10.79 12.75
M ay ................. 2.41 1.51 10.55 9.98 12.75
Ju n e ................. 2.41 1.51 10.94 9.98 12.75
Ju ly .................. 2.41 1.59 12.56 9.98 12.75

1923..................... 112
Index Numbers (1910-14 

102 177
=  100) 

137 136
1924..................... 111 86 168 142 107
1925..................... 115 87 155 151 117
1926..................... 113 84 126 140 129
1927..................... 112 79 145 166 128
1928..................... 100 81 202 188 146
1929..................... 96 72 161 142 137
1930..................... 92 64 137 141 12
1931..................... 88 51 89 112 63
1932..................... 71 36 62 62 36
1933..................... 59 39 84 81 97
1934..................... 59 42 127 89 79
1935..................... 57 40 131 88 91
1936..................... 59 43 119 97 106
1937..................... 61 46 140 132 120
1938..................... 63 48 105 106 93
1939..................... 63 47 115 125 * 115
1940..................... 63 48 133 124 99
1941..................... 63 49 157 151 112
1942..................... 65 49 175 163 150
1943..................... 65 50 180 163 144
1944..................... 50 219 163 144
1945..................... 50 223 163 144
1946

August............. 83 51 482 231 180
September. . . . 83 51 295 197 180
October........... 83 51 377 202 246
November. . . . 83 51 434 319 360
December........ 83 51 418 322 360

1947 
January ........... 88 51 371 313 360
February......... 90 51 286 313 360
M arch.............. 90 51 342 313 371
April................ 90 53 335 306 378
M ay ................. 90 53 301 . 283 378

90 53 313 283 378
Ju ly .................. ‘ 90 56 359 283 378

High grade 
ground j  
blood, 

16-17% 
ammonia, 
Chicago, 

bulk 
per unit N 

S3.52 
5.16
4.25
4.75
4.90
5.70 
6.00 
5.72 
4.58
2.46 
1.36
2.46 
3.27
3.65
4.25
4.80 
3.53
3.90 
3.39

* 4.43
6.76 
6.62
6.71
6.71

12.14
12.14
12.14 
12.75
11.17

10.32
10.17 
10.50 
11.39
8.80
8.26
8.66

147 
121 
135 

• 139 
162 
170 
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191

345
345
345
362
317

293
289
298
324
250
234
246



Wholesale Prices of Phosphates and Potash **

August-September 1947 35

Tennessee
phosphate

Super Florida rock,
phosphate land pebble 75% f.o.l

Balti 68% f.o.b. mines,
more, mines, bulk. bulk.

per unit per ton per ton
1910-14........... $0,536 $3.61 $4.88
1923................. .550 3.08 7.50
1924................. .502 2.31 6.60
1925................. .600 2.44 6.16
1926................. .598 3.20 5.57
1927................. .525 3.09 5.50
1928................. .580 3.12 5.50
1929................. .609 3.18 5.50
1930............... .542 3.18 5.50
1931................. .485 3.18 5.50
1932................. .458 3.18 5.50
1933................. .434 3.11 5.50
1934................. .487 3.14 5.67
1935................. .492 3.30 5.69
1936................. .476 1.85 5.50
1937................. .510 1.85 5.50
1938................. .492 1.85 5.50
1939................. .478 1.9 5.50
1940................. .516 1.90 5.50
1941................. . 547 1.94 5.64
1942................. .600 2.13 6.29
1943................. .631 2.00 5.93
1944................. .645 2.10 6.10
1945................. .650 2.20 6.23
1946

6.60August........ .700 2.60
September. . .700 2.60 6.60
October....... .700 2.60 6.60
November. . .700 2.60 6.60
December .700 2.60 6.60

1947
January . . . . .700 2.60 6.60
February. . . .720 2.60 6.60
M arch.......... .740 2.75 6.60
April............ .740 2.97 6.60
M ay ............. .740 2.97 6.60
Ju n e ............. .752 2.97 6.60
July .............. .760 2.97 6.60

Index Numbers
1923..................... 103 85 154
1924..................... 94 64 135
1925..................... 110 68 126
1926..................... 112 88 114
1927..................... 100 86 113
1928..................... 108 86 113
1929..................... 114 88 113
1920..................... 101 88 113
1931..................... 90 88 113

85 88 113
1933..................... 81 86 113

91 87 110
1935..................... 92 91 117
1936..................... 89 51 113
1937..................... 95 51 113
1938..................... 92 51 113
1939..................... 89 53 113
1940..................... 96 53 113
1941..................... 102 54 110
1942..................... 112 59 129
1943..................... 117 55 121
1944..................... 120 58 125
1945..................... 121 61 128
1946

August............ 131 72 135
September. . . . 131 72 135
October........... 131 135
November. . . . 131 72 135
December........ 131 72 135

1947
135January........... 131 72

February......... 134 72 135
M arch.............. 138 76 135
April................ 138 82 135
M ay................. 138 82 135
June................. 140 82 135
Ju ly .................. 142 82 135

Muriate Sulphate Sulphate Manure
of potash of potash of potash salts

bulk, in bags, magnesia, bulk,
per unit, per unit, per ton. per unit.
c.i.f. At c.i.f. At c.i.f. At c.i.f. At

lantic and lantic and lantic and lantic anc
Gulf ports Gulf ports Gulf ports Gulf ports

$0,714 SO.953 $24.18 $0,657
.588 .836 23.32
.582 .860 23.72
.584 .860 23.72
.596 .854 23.58 .537
.646 .924 25.55 . 586
.669 .957 26.46 .607
.672 .962 26.59 .610
.681 .973 26.92 .618
.681 .973 26.92 .618
.681 .963 26.90 .618
.662 .864 25.10 .601
.486 .751 22.49 .483
.415 .684 21.44 .444
.464 .708 22.94 .505
.508 .757 24.70 . 556
.523 .774 15.17 .572
.521 .751 24.52 .570
.517 .730 24.75 .573
.522 .780 25.55 .570
.522 .810 25.74 .205
.522 .786 25.35 . 195
.522 . 777 25.35 . 195
.522 . 777 25.35 . 195

.471 .729 22.88 .176
.471 .729 22.88 . 176
.471 .729 22.88 . 176
. 535 .797 26.00 .200
. 535 .797 26.00 .200

.535 .797 26.00 .200

.535 .799 26.00 .200

.535 .797 26.00 .200

. 535 .797 26.00 .200

. 535 .797 26.00 .200

.330 .589 12.76 . 176

.353 .629 13.63 . 188

1 0 -1 4 =  100)
82 88 96
82 90 98
82 90 98
83 90 98 82
90 97 106 89
94 100 109 92
94 101 110
95 102 111 94
95 102 111 94
95 101 111 94
93 91 104 91
68 79 93 74
58 72 89 68
65 74 95 7 4
71 79 102 85
73 81 104 87
73 79 101 87
72 4 7 102 87
73 82 106 87
73 85 106 84
73 82 105 83
73 82 105 83
73 82 105 83

66 76 95 80
66 76 95 80
66 76 95 80
75 84 108 83
75 84 108 83

75 84 108 83
75 84 108 83
75 84 108 83
75 84 108 83
75 84 108 83
60 62 53 80
64 66 56 82
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and A ll Commodities

Farm

Prices paid 
by farmers 

for com
modities

Wholesale 
prices 

of all com Fertilizer Chemical
- •

Organic Superphos'prices* bought* modities! material! ammonia tes ammonia tes phate Potash**
1923............. . 143 152 147 114 107 144 103 79
1924........... 143 152 143 103 97 125 94 79
1925........... 156 156 151 112 100 131 109 80
1926 . 146 155 146 119 94 135 112 86
1927............. 142 153 139 116 89 150 100 94
1928............. . 151 155 141 121 87 177 108 9?
1929............. 149 154 139 114 79 146 114 97
1930............. 128 146 126 105 72 131 101 99
1931............. 90 126 107 83 62 83 90 99
1932............. 68 108 95 71 46 48 85 99
1933............. 72 108 96 70 45 71 81 95
1934. . 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. 97 123 115 78 52 101 92 77
1939............. . 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 52 114 96 77
1941. . 124 131 127 86 56 130 102 77
1942............. 159 152 144 93 57 161 112 77
1943............. 192 167 151 94 57 160 117 77
1944............. 195 176 152 96 57 174 120 76
1945............. 202 180 154 97 57 175 121 76

1946
August.. . . 249 214 187 116 67 293 131 70
September . 243 210 181 108 67 223 131 70
October. .,. 273 218 197 115 67 286 131 70
November . 263 224 198 127 67 382 131 78
December. . 264 225 204 127 67 376 131 78

1947 
January.. . 260 227 206 126 69 359 131 78
February. . 262 234 209 124 70 329 134 78
March.... 280 240 216 128 70 354 138 78
April....... 276 243 215 129 71 354 138 78
M ay........ 272 242 215 127 71 339 138 78
June........ 271 244 215 125 71 343 140 63
July.......... 276 244 219 128 72 359 142 67
* U. S. D. A. figures. B eginn ing  J a n u a ry  1946 farm  prices and index num bers of 

specific fa rm  p roducts  revised from a  ca lendar y ea r  to a  c rop -year basis. Truck 
crops index ad ju s ted  to the 1924 level of the  all-com m odity index.

t  D ep ar tm en t of L abor index converted  to 1910-14 base.
j  The Index  num bers  of prices of fe r ti l ize r  m a te r ia ls  a re  based on orig inal study 

made by the  D ep ar tm en t of A g ricu ltu ra l Economics and  F a rm  Management 
Cornell U niversity , I thaca , New York. These indexes a re  complete since 1897. 
The series  w as  revised and  rew eigh ted  as  of March 1940 and November 1942.

1 Since June 1041, m anure salts are  quoted F.O.B. mines exclusively.
** The weighted average  ot prices actually paid for potash are low er than the 

annual average  because since 1026 over 00% of the potash used in agriculture has 
been contracted fo r during  the discount period. Since 1037, the maximum discount 
has been 12%. Applied to m uriate o f potash, a  price slightly  above $.471 per 
unit K 'O  thus more nearly approxim ates the annual average than do prices based 
on arithm etical averages of monthly quotations.



This section  con ta in s a short review  off som e off the m ost practical and im portant b u lle tin s, and lists  
all recent p u b lica tion s off th e  U nited States D epartm ent off A gricu lture, the State E xperim ent S tations, 
and Canada, re la tin g  to  F ertilisers, So ils , C rops, and E conom ics. A file  off th is departm ent off BETTER 
CROPS W ITH PLANT FOOD w ould p rovid e a com plete  in d ex  covering  a ll p u b lica tion s ffrom these  
sources on th e  p articu lar subjects nam ed.

Fertilizers
" Fertilizing Materials, 1946," Bn. of C hew ., 

Dept, o f Agr., Sacramento 14, Calif., Spec. 
Publ. 220.
, "Commercial Fertilizer Sales as Reported to 
Date for Quarter Ended March 31, 1947," Bn. 
of Chem., Dept, o f Agr., Sacramento, Calif., 
FM-142, May 26, 1947.

"Agricultural Mineral Sales as Reported to 
Date for Quarter Ended March 31, 1947," Bn. 
of Chem., Dept, o f Agr., Sacramento 14, Calif., 
FM-143, May 26, 1947.

"Grades o f M ixed Fertilizers in California,” 
Bu. o f Chem., Dept, o f Agr., Sacramento 14, 
Calif., FM-147, June 2, 1947.

"H andbook o f Commercial Fertilizers and 
Soil A m endm ents,"  E xt. Serv., Colorado A  & 
M, Fort Collins, Colo., Bui. 393-A, April 1947, 
R. S. W hitney and R. H . Tucker.

"Fertilizer Studies w ith the Red McClure 
and Bliss T rium ph Varieties o f Potatoes in 
the San Luis Valley," Agr. Exp. Sta., Colorado 
A  & M, Fort Collins, Colo., Tech. Bnl. 35, 
April 1947, J. G. McLean, W . C. Sparks, and
A . M. Binkley.

"Tonnage o f D ifferent Grades o f Fertilizers 
Sold in Delaware, 1946," Agr. Exp. Sta., 
Dover, Delaware, C. E. Phillips.

"Results o f Fertilizer Tests w ith Corn in 
Georgia D uring 1946," Agr. Exp. Sta., Ex
periment, Ga., Press Bui. 585, March 28, 1947, 
L. C. Olson and O. L . Brooks.

"Report o f Analysis o f Commercial Fer
tilizers," Dept, o f Agr. and Imm igration, 
Baton Rouge, La., 1945-1946.

"Commercial Fertilizers, 1946," Agr. Exp. 
Sta., Orono, Maine, Official Inspections 201, 
Oct. 1946, E. R. Tobey.

" T u n g  Fertilization," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Inf. Sheet 
379, N ov. 1946, W . W . Kilby.

"Boron Deficiency o f Cabbage," Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
In f. Sheet 382, Dec. 1946, I. A . Campbell.

"N ew  Developments in Fertilizing Corn," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Inf. Sheet 386, Feb. 1947, H . V. 
Iordan.

"Commercial Fertilizer Report for 1946," 
Agr. Exp. Sta., Montana State College, Boze

man, Montana, Bui. 441, fan. 1947, A . H . 
Kruse and P. C. Gaines.

" T he Response o f Clover and Total Forage 
to Top-Dressing Fertilizers," Agr. Exp. Sta., 
Univ. o f N . H ., Durham, N . H ., Sta. Cir. 74, 
May 1947, F. S. Prince, P. T . Blood, and G. P. 
Percival.

"Commercial Fertilizer Law  and Regula
tions," State Dept, o f Agr., Charleston, W . Va., 
Bui. ( n.s.) 54, June 8, 1947.

"Commercial Fertilizers— 1946," State Dept, 
of Agr., Madison, Wis., Bnl. 271, May 1946, 
IV. B. Griem.

"Commercial Fertilizers— 1947," State Dept, 
of Agr., Madison, Wis., Bid. 279, fan. 1947, 
W. B. Griem.

"Role o f Potash in Growth and N utrition  
of Maryland Tobacco," U .S .D .A .,  W ashing
ton, D. C., Tech. Bui. 933, April 1947, /. D. 
Bowling and D. E. Brown.

Soils
"Soil Properties Contributing to Citrus Chlo

rosis as Revealed by Seedling Tests," Agr. Exp. 
Sta., Univ. of Ariz., Tucson, Ariz., Tech. Bid. 
112, Sept. 1946, W. T . McGeorge.

"Physical Land Conditions on the Queen 
Creek Soil Conservation District, Arizona,"  
Agr. Exp. Sta., Univ. of A riz., Tucson, Ariz., 
Tech. Bui. 113, Dec. 1946. E. C. Nielson, W.
G. Harper, and H . V. Sm ith.

"Soil Survey o f Durham County," Dominion 
Dept, o f Agr., Guelph, Ontario, Canada, Rpt. 
No. 9. Dec. 1946, L. R. Webber, F. F. Mor- 
w ick, and N . R. Richards.

"Soil Reaction ( p H ), Some Critical Factors 
in Its Determination, Control and Signifi
cance," Agr. Exp. Sta., Univ. o f Fla., Gaines
ville, Fla., Bnl. 400, Aug. 1944, G. M. Volk 
and C. E. Bell.

"H o w  Productive are the Soils o f Central 
Illinois?" Agr. Exp. Sta., Univ. of III., Urbana, 
III., Bid. 522, March 1947, R. T . Odell.

"Supplem ent to Kankakee County Soil Map 
and Report (N o . 13),"  Agr. Exp. Sta., Univ. 
of III., Urbana, III., March 1947, Herman 
Wascher, E. P. Whiteside, and R. S. Sm ith.

"Cass County Soils," Agr. Exp. Sta., Univ. 
o f 111., Urbana, III., Soil Rpt. 71, March 1947,
G. D. Sm ith , F. F. Riecken, and R. S. Smith.
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"Soil Fertility and Conservation, A  M inne
sota Program,” Agr. Ext. Serv., Univ. o f M inn., 
St. Paul, M inn., E xt. Bui. 254, March 1947, 
P. M. Burson, C. O. Rost, and E. R. Duncan.

"Conservation and Land Use Investiga
tions,” Agr. Exp. Sta., Okla. A . & M ., Still
water, Okla., Sta., Bui. B-309, May 1947.

"Im proving Garden Soil Fertility,” Ext. 
Serv., Okla. A . & M ., Stillwater, Okla., Cir. 
448, E. L . Whitehead.

"Sheet Erosion on T w o  "Vermont Soil 
Types,” Agr. Exp. Sta., Univ. o f V t., Burling
ton, Vt., Bui. 538, May 1947, f. B. Kelly and
A . R. Midgley.

"T h ird  Report o f the Verm ont State Soil 
Conservation Comm ittee— July 1, 1944-June 
30, 1946,” State Soil Conservation Committee, 
Burlington, Vt.

"M ethods o f Soil Analysis for Soil-Fertility 
Investigations,” U .S.D .A., Washington, D. C„ 
Cir. 757, A pril 1947, Michael Peech, L . T . 
Alexander, L . A . Dean, and J. Fielding Reed.

"W h en  D rought Returns to the Great 
Plains," U.S.D.A., Washington, D. C., Farm
ers’ Bui. 1982, March 1947, T om  Dale.

"Black A lkali Reclamation," U.S.D.A., Soil 
Conservation Serv., Region 6, Reg. Bui. 101, 
Soil Series 8, fan. 1947, C. H . Die bold and  
/. A . Downs.

"Use o f Sulfur on Dispersed Soils,” 
U.S.D .A., Washington, D. C., Reg. Bui. 102, 
Soil Series 9, Dec. 1946, C. H . Diebold and 
Glenn Niner.

Crops
"More Corn per Acre and Flow to Grow It,"  

Ext. Serv., Ala. Polytechnic Inst., Auburn, Ala., 
Cir. 272, fan. 1947, J. C. Lowery and D. R. 
Harbor.

"A nnual Lespedeza in Alabama," Ext. Serv., 
Ala. Polytechnic Inst., A uburn, Ala., Cir. 319, 
Jan. 1946, J. C *Low ery and D. R. Harbor.

"G row  Lespedeza Sericea," Ext. Serv., Ala. 
Polytechnic Inst., Auburn, Ala., Cir. 320, Jan. 
1946, J. C. Lowery and D. R. Harbor.

"O ur Goal, A  Bale or More per Acre,” Ext. 
Serv., Ala. Polytechnic Inst., Auburn, Ala., 
Cir. 324, rev. Jan. 1947, J. T . Belue and J. C. 
Lowery.

"H o w  to Manage Your Fish Pond,” Ext. 
Serv., Ala. Polytechnic Inst., Auburn, Ala., Cir. 
325, rev. Feb. 1947, A . M. Pearson.

"T h e  Experim ent Station Reports,” Agr. 
Exp. Sta., Univ. o f Ark-, Fayetteville, Ark-, 
Bui. 464, Dec. 1946.

"H in ts  for the Gardener,” Ext. Serv., Univ. 
o f A rk-, Fayetteville, A rk-, Leaf. 50, rev. 
1946.

"1946 Arkansas Corn Y ield Tests,” Agr. 
Exp. Sta., Univ. o f A rk-, Fayetteville, Ark-, 
Rpt. Series No. 6, Feb. 1947, D. B. Shank and
B. D. McCollum.

"Tw enty-Seventh  Annual Report, Period 
Ending December 31, 1946,” State Dept, of 
Agr., Sacramento, Calif., Vol. X X X V , No. 4. 

"Production of Easter Lily Bulbs,” Agr.

Ext. Serv., Univ. o f Calif., Berkeley, Calif. 
Cir. 132, Feb. 1947, H . M. Butterfield.

"Raspberry and Blackberry Culture," Hort. 
Exp. Sta., Ontario Dept, o f Agr., Toronto, 
Ontario, Can., Bui. 355, rev. March 1947, 
W . J. Strong.

"N P K , Put It Back,” 59th A . R., Agr. Exp. 
Sta., Colorado A . & M., Fort Collins, Colo. ;

"Sm all Fruits in the H om e Garden,” Ext. 
Serv., Colorado A . & M., Fort Collins, Colo., 
Cir. 143-A , N ov. 1946.

"A dapted Vegetable Varieties for Colorado," 
Ext. Serv., Colorado A . & M., Fort Collins, 
Colo., Cir. 146-A, March 1947.

"Colorado Lawns, Planting and Mainte
nance,” Ext. Serv., Colorado A . & M., Fort 
Collins, Colo., Bui. 392-A , Jan. 1947.

"Tobacco Substation at Windsor, Report for 
1946,” Agr. Exp. Sta., N ew  Haven, Conn., Bui. 
504, Feb. 1947, P. J. Anderson, T . R. Swan- 
back, and A . B. Pack- 

"1946 Report, Florida Agricultural Exten
sion Service,” Gainesville, Fla.

" Peanut Curing Studies,” Ga. Exp. Sta., 
Experiment, Ga., Bui. 255, June 1947, W. K. 
Bailey, T . A . Pickett, and J. G. Futral.

"A nnual Report, 1945,” Agr. Ext. Serv., 
Univ. o f Ga., A thens, Ga., Bid. 530, April 
1946.

"Strawberry Culture,” Agr. Ext. Serv., Univ. 
of Ga., Athens, Ga., Cir. 335, Feb. 1947, G. H. 
Firor.

"4 -H  Club Project Guide Book," Agr. Ext. 
Serv., Univ. of Ga., A thens, Ga., Bui. 534, 
June 1946.

"Growing Blackberries and Dewberries," 
Ga. Exp. Sta., Experiment, Ga., Press Bui. 586, 
April 21, 1947, B. O. Fry.

"Growing Pimientos," Ga. Exp. Sta., Ex
periment, Ga., Press Bui. 587, April 21, 1947, 
W. H. Greenleaf and F. F. Cowart.

"Tw enty-N in th  Annual Report," State Dept, 
of Agr., Springfield, III.

" Lincoln, A  Midseason Soybean for the 
North-Central States,” Agr. Exp. Sta., Univ. 
of III., Urbana, III., Bui. 520, Ian. 1947, C. M. 
W oodworth and L . F. Williams.

"T w o  N ew  Illinois Inbred Lines o f Corn 
Agr. Exp. Sta., Univ. o f III., Urbana, III., Bui. 
523, May 1, 1947, R. W. Jugenheimer, E. R. 
Leng, and C. M. W oodworth.

Economics
"Fruit and Vegetable Concentration Markets 

in N orth Carolina, South Carolina, Georgia, 
and Alabama,” Exp. Sta., Univ. o f Ga., Experi
m ent, Ga., Bui. 245, July 1946.

"W hen  Father and Son Farm Together," 
Ext. Serv., Univ. of Maine, Orono, Maine, Bui. 
354, April 1947, M. D. Jones.

"Extension W orks W ith Rural People," 
Ext. Serv., Univ. of Maine, Orono, Maine, Bui. 
360, May 1947.

“Michigan Vegetable Survey," State Dept- 
of Agr:, Lansing, Mich., June 1947, J. R. Gar
rett and M. E. Cravens.
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" The Agricultural Outlook, for Missouri, 
1947," Agr, Ext. Serv., Univ. o f Mo., C olum 
bia, Mo., Manual 42, Feb. 1947, G. B. Nance.

" Changing Aspects of the Farm Real Estate 
Situation in Montana, 1940 to 1946,” Agr. 
Exp. Sta., Montana State College, Bozem an, 
Mont., Bui. 440, Jan. 1947, L . S. Thom pson.

" Seven Principles o f Successful Farming in 
Oklahoma,” E xt. Serv., Okla. A  & M , Still
water, Okla., Cir. 446.

“Profitable Farming Practices,” Agr. Ext. 
Serv., Pa. State College, State College, Pa., Cir. 
275, Apr. 1945, E. L . M offitt and M. J. Armes.

" Subsistence on the Small Farm, w ith Spe
cial Reference to the Cumberland Plateau," 
Agr. Exp. Sta., Univ. o f Tenn., Knoxville, 
Tenn., Bui. 201, A ug. 1946, J. J. Bird, E. L. 
Bohanan, and Jane K . Hale.

" The People and Their Use o f Land in 
Nine Verm ont T ow ns," Agr. Exp. Sta., Univ. 
o f  Vt., Burlington, Vt., Bui. 536, Apr. 1947, 
R. M. Carter.

" Fruit Farm M anagement,” College o f Agr., 
Univ. o f V t., Burlington, Vt., Brieflet N o. 769, 
Sheldon Williams.

" T he Balance Sheet o f Agriculture, 1946,” 
Bu. o f Agr. Econ., U.S.D.A., W ashington,
D. C., Misc. Pttbl. 620, Jan. 1947.

" Statistics o f Farmers’ M arketing and Pur
chasing Cooperatives, 1944-45," Farm Credit 
A dm in ., U .S.D .A., Washington, D. C., Misc. 
Rpt. 108, May 1947, Grace Wanstall.

" Cotton Quality Statistics, United States, 
1945-46," Prod, and M arketing A dm in ., 
U.S.D .A., Washington, D. C., CS-21, Dec. 
1946.

" Cotton Futures Statistics, August 1942-July
1945,” Prod, and Marketing A dm in ., U.S.D.A., 
W ashington, D. C., CS-22, Jan. 1947.

"Peanut Problems and Proposed Program 
under the Research and M arketing A ct of
1946,” U .S.D .A., W ashington, D. C., June
1947,

Reshaping New England Farm Land
( From page 22)

hauling them away. This method is 
particularly applicable in cases where 
the stones must be removed distances 
greater than one-quarter of a mile. 
Shattering of large boulders with dyna
mite or by heat facilitates their re
moval by trucks.

Woodland and pastures are being 
cleared of trees arid brush with bull
dozers. Uncut large trees are more 
easily removed than are their stumps, 
because of the leverage effect gained by 
the trunk and top. Removal of roots 
after the trees are cut is a costly job and 
often as expensive as removal of the 
trees. Woodland is being cleared at 
costs varying from $50 to $150 per acre, 
and pastures with brush and small trees 
at $20 to $50 per acre. The bulldozer 
has been found especially adapted to the 
removal of filler apple trees, which have 
been removed at 21 to 32 cents per tree.

Land drainage is a high priority prob
lem in New England. Much long- 
needed work in this field is now being 
undertaken in this area. There are the 
small simple jobs on individual farms 
and the more complicated large com
munity projects involving a number of 
farms. Soil conservation districts are

facilitating drainage work in a big way. 
Technicians of the Soil Conservation 
Service are doing the necessary prelimi
nary engineering, and district supervi
sors are providing either district-owned 
excavating equipment or the service of 
private contractors for doing the job. 
Many of the smaller ditches are being 
blasted with dynamite. Drainage 
ditches are being blasted in Massachu
setts at a cost to the farmer of 10 cents 
per linear foot. An advantage of blast
ing is that no spoil bank is left. For 
the larger main ditches required in a 
group drainage project, a dragline or 
power shovel is the most practical means 
of excavating. Costs of dragline exca
vations for drainage in Vermont have 
been reported from 7 cents to 15 cents 
per cubic yard.

The construction of farm ponds is 
still another way in which New Eng
land farm land is being reshaped. Al
though nature endowed this section 
with thousands of lakes and ponds, 
there is need for many thousand more 
small ponds. They are needed for stock 
water, fire fighting, fish supply, and 
recreation. A pond for each farm is the 
goal of one leading insurer of farm
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buildings. Ponds are constructed with 
bulldozers and draglines for the most 
part, but some jobs may be done by 
blasting. Cost of ponds may vary from 
$35 to $1,000 or more, depending on 
size, soil, and terrain.

A confidential note for tourists: The 
face of New England is not being

changed so much or in such way as to 
rob it of its charm. Changes are occur
ring slowly but surely, and it is the 
belief of some landscape artists that the 
curves and contours incidental to con
servation farms will enhance the beauty 
of the justly famous New England land
scape.

Analyzing the Soils of Northwest Louisiana
{From page 12)

Corn: 50 pounds of 50 per cent muriate 
of potash, side-dressed w ith  300 to 400 
pounds of nitrate of soda or equivalent an 
acre.

Oats: 50 pounds of 50 per cent muriate 
o f potash, top-dressed w ith 300 to 400 
pounds of nitrate of soda or equivalent 
an acre.

Alfalfa: 100 pounds of 50 per cent 
muriate of potash an acre.

Clover-grass pasture: 50 pounds of 50 
per cent muriate of potash an acre.

The laboratory doesn’t test for avail
able nitrogen. Nitrogen compounds 
are unstable in the soil and the avail
able nitrogen will vary greatly at dif

ferent times of the year. The poten
tial supply of nitrogen in the soils of 
this area is generally less than .03 per 
cent, which is an exceedingly short 
supply. All the soils of this area re
spond to the application of nitrogen.

If crops are to yield their maximum, 
the soils’ mineral shortages will have to 
be corrected. The most exact method 
of determining these deficiencies is by 
soil analyses. Since most farms have 
many soils, and since each field has 
been handled differently in the past, a 
number of soil samples have to be taken 
on a farm before a proper over-all fer

Fig. 3 . THU show s th e  effect o f  con tin u ou s row crops. N othing was returned to  the so il. Erosion
resu lted  p lu s socia l and econ om ic dam age. The fam ily  had to  m ove away. It is to  avoid conditions
lik e  these that S o il C onservation tech n ician s and L ouisiana State S o ils Laboratory men are working

to  get the proper fertilisers put in the so ils.
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tilization program can be carried out. 
Even if all the necessary elements are 
made available to plants in a soil, a 
good crop is not assured. Cultivation 
methods, plant diseases, insects, noxious 
weeds, the weather, soil tilth, and other 
factors have to be reckoned with.

Many farmers of northwestern Lou
isiana are realizing that their margin of 
profit in crop production actually de
pends on the proper use of fertilizers. 
They are beginning to profit from the 
services rendered by the State soils 
laboratory. Soil conservation district 
cooperators who follow the State soils 
laboratory fertilizer recommendations, 
along with their other soil conservation

Fertilizing Potatoes . . .

(From

low in P20 5 caused the average re
sponse of this group to be quite low. 
The zero P20 5 treatment was omitted 
on most of the soils having a low or 
medium P 2Ob content, so that response 
to the first increment of P20 5 (40 
pounds) was not measured. The high
est amount of P2O s was likewise 
omitted on most of the soils medium 
to high in P20B. N o yield increase 
was obtained from applications of P 20 5 
greater than 160 pounds per acre at any 
location. On soils high in readily 
soluble P 2O 5, maximum response was 
obtained with 80 pounds P 2Os per acre.

Of the eleven rate tests of K 20  com
pleted, two were located on soils low 
in exchangeable K20 , three on soils 
rated as medium, and six having a 
high content of K 20 .  As shown in 
Table 3, there was little response in 
yield of potatoes to applied K20 ,  even 
on the soils low in this plant food. In 
no case was there a significant response 
to any rate tested, although a zero KsO 
treatment was not included in these 
experiments. Lack of adequate mois
ture for potatoes in August may have 
been a factor in the low response to 
potash fertilization at all fertility levels.

district practices, have obtained out
standing results in quality and quantity 
of crops produced.

They report pastures that will sustain 
a cow to one and one-half acres; origi
nally it took seven acres of that land to 
feed a cow. Oat yields are up to 60 
bushels an acre; 30 bushels is consid
ered a good yield on the same soil. 
Corn yields reach 60 bushels an acre; 
the State average is 17 bushels.

The soil is the foundation of agricul
ture. Better crops, better livestock, and 
the assurance of a nutritious diet to 
human beings will result with propei 
fertilization, an integral part of the soil 
conservation program.

Aroostook Coonty, Maine

page 26)

Results from  F ertilize r Experim ents 
in 1946

In 1946, nine rate tests of P2O s were 
completed. Of these, seven were 011 
soils low in content of residual P20.-, 
and two on soils rated high in P2Os. 
None of those completed were on soils 
having a medium content of P .O s.O " u
As shown in Table 4, response of pota
toes to P2O b was marked on soils hav
ing a low readily soluble P20 5 content. 
Average increases in yields for the 
seven tests were obtained for all rates 
of P2Ob included in the comparisons. 
Much less response to P2O0 was ob
tained on the soils high in P2O0, no 
response being obtained to rates above 
120 pounds of P2Ob per acre.

Of the eight rate tests of KjO com
pleted, three were on soils low in resid
ual K20 ,  three on medium, and two on 
soils high in K20 .  Table 5 gives the 
relative response of potatoes to K aO on 
the different groups of soils. As may be 
noted in the table, there was little or 
no response to KoO above 120 pounds 
per acre for any of the fertility levels. 
Significant decreases in yield resulted 
in some of the tests from higher rates
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of potash fertilization. Another effect 
of excessive rates of application of K aO 
in 1946 was noted on the starch content 
of the tubers, as measured by deter
mination of specific gravity. As an 
average of four field tests, application 
of 300 pounds K 20  per acre decreased 
the starch content of tubers about two 
per cent, as compared to tubers from 
the zero potash treatments. Since the 
tubers receiving no potash contained 
approximately 14 per cent starch, an 
appreciable reduction in quality re
sulted from the heavy application of 
potash. Eating quality, content of dry 
matter, and mealiness are fairly closely 
related to the starch content.

Discussion of Results
Results obtained from fertilizer ex

periments in 1945 and 1946 indicate 
that considerably more phosphorus and 
potash fertilizer is commonly applied in 
Aroostook County for potatoes than is 
necessary for efficient production. Sim
ilar results were obtained in less exten
sive experiments conducted in 1943 
and 1944. The lack of response to 
potash in the experiments was most 
noticeable. Out of the total of 28 pot
ash rate tests conducted during the 
four-year period on soils of widely 
varying contents of exchangeable K20 ,  
potatoes showed a response to applica
tions of more than 100 to 120 pounds 
of K 20  per acre in only eleven tests. 
In these tests increases in yield from 
applications up to 180 to 200 pounds 
K 20  per acre were obtained in seven 
tests. In only one test in 28 was there 
a response to more than 200 pounds 
KoO per acre. Most of the soils on 
which increases in yield from rates of 
above 120 pounds KoO per acre were 
obtained were low in exchangeable 
K 20 .  In several of the tests, however, 
especially in 1945, some of the cases of 
lack of response may be attributed to 
lack of moisture in August. This does 
not explain lack of response in some 
tests in 1946, since in this year high 
yields of potatoes were obtained with 
adequate fertilization in all experi

ments where the stand was adequate.
From the estimates in Table 1, indi

cating that about 89 per cent of the 
normal application of P2Os for potatoes I 
is left in the soil, it might be supposed 
that more phosphorus is also being ap
plied than is needed for the crop. Re
sults of the experiments, however, in
dicated responses in many cases up 
to 160 or 200 pounds of P2Os per acre. 'I 
Since even a large crop utilizes only 
a small portion of these amounts, this 
response, especially on some soils high 
in residual P20 5, is not clear. An 
explanation of the response to heavy 
applications of P2Os may perhaps be 
associated with the need of the potato 
plant, with its limited root develop
ment, for a relatively large supply of 
readily soluble phosphorus early in its 
growth period. Another cause may be 
the effect of phosphorus in reducing 
the harmful effects on the plant of solu
ble aluminum, manganese, or other 
toxic factors in the rather acid soil in 
which potatoes are commonly grown.

Much of the tonnage of fertilizer 
used on potatoes in Maine has been in 
grades having high ratios of potash 
such as 1-2-3, 2-3-4, 2-3-5, or 2-4-5. 
Equivalent grades or approximate ones

T a b l e  4 . R e l a t i v e  R e s p o n s e  o f  K a t a h - 
d i n  P o t a t o e s  i n  1 9 4 6  t o  P 20 5 o n  
S o i l s  H a v in g  D i f f e r e n t  L e v e l s  o f  
R e s i d u a l  P .O b.

Fertilizer
treatm ent

P ounds per 
acre of

n - p 2o . - k 2o

R ela tive1 response to  
fertilization

Soils low  
in P20«  

(A v. 7 tests)

Soils high 
in  P 20» 

(A v. 2 tests)

10 0 - 0 - 2 0 0 . . . 68 96
10 0 - 4 0 - 2 0 0 . . . 88 100
1 0 0 - 8 0 - 2 0 0 . . . . 95 103
1 0 0 -1 2 0 -2 0 0 .. . 98 105
1 0 0 -1 6 0 -2 0 0 .. . 100 100
1 0 0 -2 0 0 -2 0 0 .. . 104 103

iAverage yields taken for 2,000 pounds of 5*8-10 
fertilizer as 100 are: low soils—473, and high soils 
—485 bushels per acre. This difference is due not 
only to -difference in soil fertility but also to loca
tion, weather, etc.
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T a b l e  5 . R e l a t i v e  R e s p o n s e  o f  K a t a i i - 
d in  P o t a t o e s  i n  1 9 4 6  t o  K aO o n  S o i l s  
H a v in g  D i f f e r e n t  L e v e l s  o f  R e 
s id u a l  K 20 .

Fertilizer

R e la tiv e1 response to  
fertilization

treatm ent

Pounds per 
acre of  

N -P 20 s- K 20

Soils  
low  in  

K 20  
(A v. 3 
tests)

Soils 
m edium  
in  K 20  
(A v. 3 
tests)

Soils 
high in  

K 20  
(A v. 2 
tests)

100 -160- 0 . . . 87 94 90
100-160- 6 0 . . . 96 99 95
1 0 0 -1 6 0 -1 2 0 ... 97 102 99
1 0 0 -1 6 0 -1 8 0 ... 100 100 100
1 0 0 -1 6 0 -2 4 0 ... 100 99 99
1 0 0 -1 6 0 -3 0 0 ... 97 99 102

1 A verage y ie ld s ta k e n  fo r  2 ,0 0 0  p o u n d s  of 5-8-9 
fe rtiliz e r  a s  100 a re :  low  soils— 515, m ed iu m  soils—  
475, a n d  h ig h  soils— 498  b u sh e ls  p e r  ac re . T h ese  
differences a re  d u e  to  d ifference  in lo ca tio n , w e a th e r, 
etc .

are 5-7-10, 5-8-12, 6-9-15, 8-12-16, 
8-12-20, or 8-16-20. The 1-2-2 ratio 
such as in the 5-10-10, 8-16-16, or 5-8-7 
grades, having equal or approximately 
equal amounts of P 2O5 and K20 , have 
been or still are popular. During the 
war period when prices have been 
favorable, applications of 2,500 pounds 
of 5-7-10 per acre, 2,000 pounds of 
6-9-15, 1,500 pounds of 8-12-16, 8-12-20. 
or 8-16-20, or even 2,000 pounds of 
8-16-16 have been common with many 
farmers. In terms of pounds of plant 
food per acre the equivalent amounts 
range as high as 160 pounds of N, 320 
pounds of P2O 5, and 320 pounds of 
K20  per acre. Some farmers apply 
even larger amounts than these.

In the rate tests of P2Os and KoO 
it was found that 160 to 200 pounds 
of P20 5 and K 20  were adequate on 
practically all of the soils on which 
experiments were conducted. In order 
to supply these amounts of P20 5 and 
K 20  from the fertilizer grades com
monly used, from 80 to 100 pounds 
of N  or less would be applied in the 
fertilizer. Other experiments have 
shown that 100 to 120 pounds of N

per acre usually give a maximum re
turn. To give a more nearly correct 
proportion of plant food in the fertilizer 
for potatoes in Aroostook County, then, 
it appears that a 2-3-3 ratio would be 
more satisfactory on most soils than 
any now mixed for the potato farmer. 
An application of 1,500 pounds of 
8-12-12 or 2,000 pounds of 6-9-9 would 
supply 120 pounds of N  and 180 pounds 
each of P 20 5 and K20  per acre. These 
amounts of P20 5 and K20  are in line 
with the results from fertilizer experi
ments. This amount of fertilizer would 
supply somewhat more N  and K 20  
and much more P20 5 than is normally 
removed by moderate to high yields 
of tubers. A larger amount of potash 
than 180 to 200 pounds per acre may 
increase yields of potatoes on soils quite 
low in potassium. However, potato 
soils in Aroostook County which are 
low in potassium are almost invariably 
also low in phosphorus. On these soils 
a 1-2-2 fertilizer ratio such as in the 
8-16-16 grade, when applied at a rate to 
furnish 120 pounds of nitrogen, should 
give best results. Where an applica
tion of less than 120 pounds of nitrogen 
is desired, such as following a legume 
crop or where potatoes are harvested 
early for seed, the 1-2-2 ratio should 
also be used.

On soils quite high in both residual 
phosphorus and potassium, it appears 
that a 1-1-1 fertilizer ratio would be 
most efficient. An application of 1.200 
pounds of 10-10-10 would supply 120 
pounds each of N, P2O5, and K20 .  
At this rate of application, K20  would 
be removed from the soil in larger 
amount than is added in the fertilizers. 
In periods of low net returns, however, 
the farmer might well consider the 
utilization of some of the residual fer
tility being accumulated in most potato 
soils in Maine.

There are certain cases in which a 
2-3-4 fertilizer ratio may be more desir
able than those containing less potash. 
One case is where a crop such as peas, 
which usually removes about 75 to 100 
pounds of K.20  per acre, is grown in
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the rotation. Application of additional 
potash for the pea crop should prove 
desirable to prevent depletion of po
tassium in the soil to a low level. An
other possibility for applying less P 20 5 
than K 20  for potatoes is that of apply
ing the phosphate in a more efficient 
manner than any method now com
monly used. There is considerable 
experimental evidence that applying 
the phosphate in a band with or near 
the seed piece is a more efficient method 
than applying it in side bands and 
much more efficient than applying it 
broadcast. Experiments are now un
der way to obtain more information 
on this point. There is also experi
mental evidence that certain potato 
varieties need less phosphorus than 
others. For example, the Green Moun
tain variety has been found to respond

much less to phosphorus than do 
Katahdins and certain other varieties.

Although many farmers believe that 
they are obtaining increased yields of 
potatoes from excessive applications of 
P20 5 and KoO, carefully conducted ex
periments have not substantiated this 
belief. It is more likely that where such 
increases are being obtained most of 
them are due to the larger amount of 
nitrogen in the fertilizer. Much of the 
phosphoric acid and potash now being 
used inefficiently as excessive applica
tions for potatoes might well be used 
to grow better pasture, hay, and other 
feed crops. Much of the pasture and 
hay land of the Northeast is in a very 
low state of fertility, a condition which 
is certainly an important factor con
tributing to the high cost of production 
of 1 ivestock products in this region.

Minor Plant Nutrients

(From page 18)

ganese, particularly the soils which con
tain a large quantity of nitrates such as 
organic soils. Heavy applications of 
agricultural lime may significantly de
crease the solubility and availability of 
the manganese in certain soils. Under 
most conditions an application of the 
equivalent of 25 to 50 pounds of man
ganese sulphate or other soluble man
ganese salts will supply the annual re
quirements for manganese for most 
crops. The most convenient method 
of adding soluble manganese is through 
mixed fertilizer or an application of 
basic slag which contains a considerable 
quantity of available manganese.

Zinc as a N u trien t
Since zinc is present in small quan

tities in most soils and is one of the 
relatively weak nutrient ions, it is diffi
cult to predict the conditions determin
ing the availability of sufficient zinc 
for optimum growth of different crops

grown under various soil conditions. 
The solubility value for certain zinc 
compounds suggests some of the major 
factors which affect the available zinc 
supply at different pH values. The solu
bility values for zinc carbonate and hy
droxide indicate that soil with a high 
pH  value usually would have a low 
availability of zinc. Since the solubil
ity of zinc hydroxide is very low, it is 
not difficult to understand why it is 
often impossible to secure a response 
from adding zinc to soils with a rela
tively high hydroxide content. The 
very high solubility of zinc nitrate 
shows why the quantity of nitrogen 
supply in the soil may affect the solu
bility of the zinc in the soil. The 
presence of nitrates in the soil solution 
would significantly increase the solu
bility and availability of the zinc in the 
soil. The presence of chloride or sul
phate ions in the soil solution would, 
have an effect similar to nitrate on
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the solubility and availability of zinc in 
the soil.

The addition of zinc to soils with 
a relatively low pH  value or a rela
tively high content of nitrate, chloride, 
or sulphate ions may result in an in
crease in solubility and an adequate 
supply of available zinc for many crops. 
The addition of nitrates, chlorides, or 
sulphates in fertilizers may result in 
the depletion of the native supply of 
zinc in the soil through leaching. The 
relatively low mobility of zinc in the 
soil and the low intensity of the absorp
tion of the weak zinc ions by most 
plants suggest the response of certain 
plants, particularly the tree crops, to ap
plications of zinc to foliage in spray 
solutions.

Iron

The relatively large quantity and 
the widespread distribution result in 
an adequate total supply of iron in 
most soils. The low solubility of iron 
hydroxide shown in Table 1 and the 

I relatively low intensity of absorption 
of the weak iron ion by most plants, 
particularly in the presence of the 

E stronger cations such as potassium 
and calcium, suggest some of the rea
sons for a deficiency of iron under cer
tain soil conditions. Excessive quanti- 

I ties of lime and a marked increase in 
I the hydroxide content of the soil solu

tion will significantly decrease the solu
bility and availability of iron in many 
soils, particularly those low in organic 
matter and nitrogen. The incorpora
tion of organic matter and the addition 
of nitrogen will usually increase the 
availability of iron by the formation of 
iron nitrate or other soluble iron com

fy pounds.
Copper

Copper is considered one of the 
minor plant nutrients. The average 
copper content of a wide variety of 
plants, as shown in Table 1, is very 
low, only 11 parts per million of the 
dry matter of plants. The very small 
amount required by most plants prob- 

M ably accounts for the fact that early ex

perimental cultures failed to show that 
copper is an essential element for plant 
growth.

Soils high in organic matter, par
ticularly newly cultivated peat soils, 
are most likely to have a deficiency of 
copper. Copper deficiency is most 
likely to occur on mineral soils formed 
under acid conditions where the rela
tively large quantity of strong anions 
such as sulphates, nitrates, and chlorides 
results in the solubility and the leaching 
of copper from the soil. Peat soil rela
tively high in calcium is most likely to 
show a deficiency of copper, as the high 
calcium content of the soil would favor 
the formation and accumulation of ni
trates in the soil. The data in Table 2 
show that copper nitrate is highly 
soluble, which would result in much 
of the available copper in the soil being 
lost through leaching. Under some 
conditions the copper in the bordeaux 
sprays was sufficient to supply the cop
per requirements of certain tree crops 
on certain soils. Where a relatively 
low amount of copper is found, it may 
be desirable to apply copper sulphate 
to the soil. Soils with a relatively high 
pH  value will fix relatively large quan
tities of copper; whereas, on acid soils 
much of the copper added to the soil 
may remain soluble and be toxic to cer
tain plants.

Applications of M inor M etallic 
N utrien ts

Where the pH  value and the con
centration of the hydroxyl ions are not 
too high in the soil, it is usually satis
factory to apply soluble salts of the 
minor nutrients. An annual application 
of 25 to 50 pounds per acre of sulphate, 
chloride, or nitrate of manganese, zinc, 
iron, or copper will usually supply the 
nutrient requirements of most plants. 
On alkaline soils or soils which have 
received a heavy application of lime, 
the intensity of absorption of the weaker 
ions may be very low, which makes it 
difficult for the plants to secure enough 
of these nutrients for optimum growth. 
Under such conditions the application
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F ig . 3 . Y ields o f  N o. 1 sw eet p otatoes from  ap p lication s o f  b oron . L eft, n o n e; center, five pou nds| 
and  right, ten  p oon d s o f  borax  per acre. T he y ields per acre o f  m arketable potatoes for  nona, 
five, and  ten  pounds o f  borax  per acre were 1 5 3 , 2 3 5 , and 1 8 6  bushels per acre, respectively.

of these nutrients as a spray to the 
foliage may be the most effective means 
of supplying these nutrients to some 
plants. It has been determined that 
driving zinc nails into certain trees 
supplies the zinc necessary for their 
growth.

U se of Basic Slag on A cid Soils
Under most acid soil conditions the 

use of 1,000 to 2,000 pounds per acre 
of Birmingham basic slag and an appli
cation of 5 to 20 pounds of borax per 
acre will supply the minor nutrients 
needed by most crops. Under certain 
conditions it may be desirable to add 
25 to 50 pounds of copper sulphate 
per acre. Where two or more minor 
nutrients are deficient, an application 
of basic slag is often the most econom
ical and satisfactory way of supplying 
most minor nutrients. Heavy applica
tions of basic slag are not satisfactory 
on soil when it is undesirable to sig
nificantly change the soil reaction.

Sum m ary

1. It is now generally accepted that 
a large number of elements may be

effective in the nutrition of plants. The 
nutrients are sometimes classified as 
major nutrients including the three pri
mary and the secondary, and minor 
nutrients, depending upon the signifi
cance of the various nutrients utilized 
by plants grown under different con
ditions.

2. The major nutrients in plants are 
commonly expressed as per cent or 
parts per hundred; whereas, the minor 
nutrients are often expressed as parts 
per million rather than as per cent of 
material.

3. Since there is a definite quanti
tative relation between the intensity of 
absorption of nutrients and the rela
tive strength of ions, the relatively 
weak minor nutrient ions do not consti
tute a large proportion of the mineral 
nutrient requirements of plants.

4. The energy properties of nutrient 
ions largely determine the intensity of 
absorption of different ions by most 
plants.

5. In mixed fertilizers the quantities 
of nitrogen, phosphorus, and potash are 
guaranteed. With the exception of 
bright leaf tobacco fertilizer, there is
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usually no guarantee of the quantity of 
sodium, calcium, chlorine, or sulphur, 
which also form relatively strong ions, 
may be absorbed in relatively large 
quantities, and may have a major role 
in the nutrition of plants under certain 
conditions.

6. The mixed fertilizers may or may 
not contain significant quantities of 
the secondary elements depending upon 
the types of materials used in making 
mixed fertilizers.

7. The minor plant nutrients such as 
manganese, zinc, iron, and copper, 
which form relatively weak ions, are 
usually not utilized in large quantities 
by most plants.

8. Alkali, over-limed, and strongly 
I acid soils are most likely to be deficient

in minor nutrients.
9. Soils with a relatively high pH 

value, or low soil acidity, are most 
likely to be deficient in available minor

i nutrients, due to the formation of rela
tively insoluble carbonates and hydrox
ides of these minor nutrients in the soil.

10. The addition or the presence of 
a relatively large quantity of phos-

: phorus in the soil may decrease the 
i solubility and availability of the minor 
j nutrients by forming relatively insol- 
I uble phosphate compounds.

11. On soil with a low pH  value,
I or high soil acidity, there may be ade-

I quate or toxic amounts of the minor 
j nutrients soluble and available to plants. 

The presence in relatively large quanti-

!ties of the strong anions such as sul
phate, chloride, and nitrate ions in
creases the solubility and availability 
of the minor nutrients in the soil.

12. When minor nutrients are ap
plied to soils in combination with fer
tilizers, it is usually desirable to utilize 
the soluble compounds such as sulphate, 
chloride, and nitrate.

13. Boron is very probably more de- 
I ficient than most of the other minor

nutrients, in the Southeastern states.
14. Heavily limed soils are most 

likely to be deficient in boron.
15. Such crops as alfalfa, beets, 

turnips, carrots, potatoes, and cotton

often show marked yield responses to 
an application of boron.

16. Since excessive quantities of sol
uble boron may prove very toxic to 
certain plants, it is highly desirable to 
be extremely careful in the inclusion 
of large quantities of boron in mixed 
fertilizer. The optimum quantity of 
boron for different crops may vary from 
the equivalent of 5 to 20 pounds of 
borax per acre.

17. Due to the increased use of lime
stone on Southern soils and the re
sultant widespread boron deficiency in 
many of the soils, it is highly desirable 
to include boron in fertilizer for most 
of our crops. It is not likely that the 
inclusion of 10 pounds of borax per 
ton of fertilizer would be an excessive 
amount for most of the soils in humid 
regions where 1,000 pounds or less fer
tilizer per acre are applied. Where 
the fertilizer application is a ton or 
more per acre, not more than 5 pounds 
of borax per ton should be included in 
the fertilizer mixture for most crops.

18. Due to the widespread deficiency 
of boron on many of the limed soils 
and the low cost of adding the borax, it 
is strongly recommended that pro
phylactic quantities of boron be added 
to all mixed fertilizers to be used in 
this region.

19. Where such nutrients as man
ganese, zinc, iron, or copper are de
ficient, the addition of 25 to 50 pounds 
per acre of the soluble compounds such 
as sulphate, chloride, or nitrate of 
these materials in advance of planting 
will often supply adequate quantities 
on acid soils.

20. On soils with a high pH value 
and a high hydroxyl ion content, the 
solubility and availability of the minor 
nutrients may be very low. The low 
intensity of absorption and the low 
mobility of these ions in the sap of 
the plant may make it necessary to ap
ply these nutrients as a spray to the 
foliage, particularly to certain tree 
crops where it is necessary for the nu
trients to diffuse through the plant sap 
to the leaves of the trees.
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(From page 10)
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strations the hundreds and thousands 
of demonstrations and experiments car
ried out had shown positive evidence of 
a great need for potash. On many soils 
highly profitable responses to treatment 
with potash fertilizers were shown. In 
fact, on certain soil types the low level 
of available potassium appears now to 
be even more responsible for legume 
failures and poor yields of grain and 
corn than the low level of available 
phosphorus. Fully 75 per cent of our 
Wisconsin soils need a combination of 
both phosphate and potash fertilizers in 
order to make possible maximum yields 
of legumes and other crops.

Through our livestock and dairy sys
tems of farming we have lost thousands 
of tons of potash in the wasteful and 
careless system of handling stable ma
nures. There are soil type areas repre
senting millions of acres in Wisconsin 
where apparently the supply of avail
able potassium was short even in the 
virgin state. .

In our program of whole-farm test 
demonstrations we started out with a 
full recognition of the importance of 
potash. We wanted to make sure at 
the outset that fields being seeded to 
legumes received the proper balance of 
plant-food nutrients the first year. The 
need for potash, phosphate, and lime 
was first established by soil tests.

In our test demonstrations we al
ways leave a no treatment strip across 
the entire length of the field. Adjacent 
to this check plot we have made a prac
tice of putting in a strip with phos
phate only, and in some cases potash 
only. In this way, we have proven to 
the farmer the need for both potash and 
phosphate and the almost universal 
need for both.

W hat do the cooperators have to say 
about the transformations they see on 
their farms? Well, you can imagine 
what anyone would say when the yields

of grain are increased by 50 per cent; 
and the yields of hay the year following j 
are doubled.

Here is a typical story of one of these! 
transformations. Frank De Chant I < 
bought a run-down, badly neglected I 
farm of 160 acres in Glendale Town-- 
ship, Monroe County, Wisconsin, ini 
1941. The sale price to him was $7,500., 
The purchase of this farm was financed) J 
through the Farm Security Administra- j . 
tion under the tenant purchase plan.)N 
Neighbors told him he would fail; every; 
farmer, they told him, for many years):,: 
previous who had tried to make a living • 
off this place had failed. But Mr. De I 
Chant, by good fortune, started out asi 
a TV  A cooperator. Lime and fertilizer j j 
were applied that first year according to j j 

soil tests. On most fields which were I 
seeded to alfalfa he applied the equiva-11 
lent of 500 pounds of 0-20-20 per acre. I 
Yields of grain were increased a good I 
50 per cent and seedings of clover made 11 
a luxuriant growth in the stubble that)I 
fall. The year following he filled his i I 
haymows to overflowing with protein- I 
rich legume hay.

Mr. De Chant has paid for this farm J 
within a period of six years. But that’s i 
not all, for during these past six years 
he has purchased more than $10,000 
worth of farm machinery and other new 
equipment, bought a new car, put over 
$1,000 into improvements on his barn 
and home, and they are all paid for.l 
His yields have been more than doubled j 
every year (by comparison with check] 
plots) and not only more feed but bet- 
ter quality feed has been produced.] 
This past year he had so much hay that 
his two barns would not hold it and so 
he sold a considerable tonnage of baled 
hay direct from the field to his neigh- ] 
bors.

This may be an exceptional case but t 
there are literally hundreds of TVA 
cooperators who will tell you similar
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stories. W hen you boil their stories 
down to the one underlying factor most 
responsible for their success, these farm
ers will tell you that liberal treatment 
with fertilizers and lime did it. A 
farmer must feed these good crops to 
good cows and in turn follow a pro
gram of crop management and soil ero
sion control.

But the opportunity for increased in
come and better living through the 
more generous and liberal use of lime 
and fertilizers is just now unfolding it
self to Wisconsin farmers. The 300,000 
tons of fertilizer used on Wisconsin 
farms in 1946 should be doubled if we 
are to break even on a soil fertility bal
ance sheet for the State as a whole. 
Farm prices for the past five years have 
been a big factor in this greatly ex
panded use of fertilizers, but it is true 
also that our Wisconsin farmers have 
learned by their own experience that 
it pays to fertilize.

Education through our system of agri
cultural extension, through the medium 
of the teaching and training of the boys 
in our high schools by the Smith- 
Hughes teachers of vocational agricul
ture, the help—direct and indirect— 
rendered by the allied educational bu
reaus supported by the fertilizer indus

try, the impetus given to soil conserva
tion practices by our Federal action 
agencies, and the greatly expanded pro
gram of whole-farm test demonstra
tions supported by the Tennessee Val
ley Authority—all of these have played 
a part in this re-awakening of the 
farmer and the general public in mat
ters pertaining to practices of soil-build
ing and conservation.

This period in our nation’s history 
may go down as the great soil conserva
tion era. Soil science has come into its 
own. Teacher, preacher, doctor, writer, 
banker, industrialist, business man, and 
even the layman seem to have caught 
the surge of this great movement. 
“Notre sol est notre patrie. Proteger 
l’un est servir l’autre,” and as the 
French people say: “Our soil is our
country, to save the one is to save the 
other.” W e have made a good start 
in the direction of better land use, soil 
conservation, and fertility maintenance 
in Wisconsin. Extension education in 
soils directed by college specialists and 
carried out by county agents and Smith- 
Hughes teachers, all of us working to
gether with the Federal action agencies 
of the USDA, TVA, and the edu
cational bureaus set up by the fertilizer 
industry, can do a good job.

For Better or Worse

( From page 5)

me (early in their marital career) that 
they love the clinging-vine-and-the- 
sturdy-oak type of union; that the face 
and form of the wife is worth more 
than her managerial skill, and all that 
kind of tripe. While there is nothing 
to prevent a smart pin-up girl from 
being a bang-up wife, I always ad
vise them with the goodness of an 
uncle to beware of looks when pick
ing cooks.

No, I have never regretted the fact 
that my good frau is independent and

resourceful. She can outthink me and 
outmaneuver me with zest and great 
ability when the proper time arrives. 
At other less important occasions she 
defers to my wisdom and my experi
ence and good judgment, thereby mak
ing me feel right smart and proud over 
a minor victory.

In some romantic fiction and books 
on social history, the householders and 
parents of the past century are made 
to appear paragons of steadfast virtue 
and of unremitting and unselfish toil.
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Some agencies have done this with a 
purpose. Even our own parents some
times pointed back to other years of 
sacrifice and renunciation, devotion to 
stern duty, and small and fleeting pleas
ures.

It would seem as though they stood, 
as it were, on the dividing line between 
the era of self-control and good family 
deportment and the loose and easy
going epoch of our modern domestic 
life. They were “the last of the Mo
hicans” prior to the advent of the jangle 
and jumble of irresponsible marriages 
and woeful neglect of parental respon
sibility.

YE T  in my own way of thinking 
about it, there are more pressures, 

more distractions, and more obstacles 
facing the pater and mater familias and 
their children since our country has at
tained “middle-aged” affluence with its 
high and complex standards, than the 
couples of the coonskin and calico 
period had to plague them.

Under a democracy like ours, now at 
the world’s zenith of power and pos
session (outwardly anyhow), the glitter 
is hard on the mental eyesight, the 
hurry and worry is conducive to snap 
decisions and regrettable consequences, 
while the dwindling dollar of the lower- 
bracket boy makes it difficult for him to 
give his family the privileges which are 
advertised as part of the customary 
American pattern.

None of us who have slowly and 
painfully climbed along the steep in
cline in double harness would want to 
dum p the load behind us or remove our 
sights so firmly fixed on the levels of 
living which seem to be attainable at 
the cost of a little more sweat* and en
durance.

To be sure, there are no lurking 
aborigines or wildcats ready to scalp us 
or rip us limb from limb, nor any 
wilderness in which to lose ourselves 
and our tearful progeny. Yet there are 
other no less troublesome and frustrat
ing destroyers and annoyers of the soul’s 
peace and solace ready to challenge pa

and ma and their offspring today. Even 
without the atomic menace.

We must, of course, recognize that 
the family guardians of the past did not 
enjoy the regular advice and sugges
tions of the daily newspaper “love
lorn” writers or adjusters of mental 
quirks. Our grandparents had no 
chance to be psychoanalyzed, to be put 
wise to many primal needs of human 
nature, and to be warned against va
garies of behavior on the part of hus
band, wife, or mother-in-law. They 
had no frank books on biological as
pirations and activities—only a back
hand and misunderstood reference to 
our relationship with the apes. Ro
mantic novels were prim and prissy, all 
primes and prisms, and very little harsh 
reality.

The Dads of former times made 
regular trips to the woodshed with re
calcitrant urchins, but they did not go 
there to whisper to them all the sneak
ing facts of life. I presume Mothers 
did a trifle better job in that line than 
the Fathers did, strictly in confidence to 
the girls. Of this I cannot speak first
hand.

But today the parents find it hard to 
keep up with the youngsters in acquir
ing substantial knowledge of physical 
elements and the subversive social prac
tices of the times. They get hep to 
things both through the old grapevine, 
undercover route, and the more up-to- 
date systems found in many magazines 
and library references. All of which 
makes the parental job of education less 
irksome but renders the job of super
vision even more trying.

ONE of the duties of a married cou
ple which is often wholly over

looked lies in the need for them to train 
themselves and their children to assume 
a share of community interest and re
sponsibility. In the age in which we 
live, when taxes on real estate in some 
high assessment areas run to a dollar 
a day or better, plus interest and upkeep 
on the shelter alone, it is easy to neg
lect public affairs and neighborhood
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zeal so as to make ends meet at home.
There must be a happy medium 

somehow wherein the family can take 
part in events and programs and be co
operative beyond their borders and 
thereby gain confidence and bring ihe  
kids up in the right attitude toward 
others. Since the coming of modern 
equipment and facilities there is little 
excuse even for the remote rural family 
to be shy and aloof, bringing up their 
offspring in a suspicious and selfish 
way.

I confess that in our family it has 
been Ma who has taken the lead in this 
respect, seeing to it that the youngsters 
partook of many duties and privileges 
of citizenship and neighborhood and 
school relations. I have not been one 
of those carefree and convivial chaps 
who took keen delight in being a 
“joiner” and a back-slapping good-fel
low. Often I have regretted my dis
inclination to wear goofy hats, march 
in long parades, and learn to sing the 
anthems of local or fraternal superior
ity. Hence it devolved upon the Better 
Half to coax us all into communal re
unions and see that we did our share of 
the decorating, errand running, and 
program planning.

TH E N  when the Big W ar clouds 
gathered, all petty intimate family 
preferences had to yield to the larger 

and more portentous obligations that 
carried us far beyond the confines of our 
community, and projected us in one 
way or another into realms and regions 
which we had forgotten since our last 
examinations in geography. Maybe it 
happened just when we needed to be 
stirred and resurrected from provincial 
inertia into awareness of limitless hori
zons and the brotherhood of man. I 
was not so doubtful of the immediate 
results on our family attitudes during 
the war era itself as I have been since 
we began to “write the peace.”

This present season of international 
adjustments finds Ma and me up a 
stump. Luckily, the kids have grown 
beyond our daily direction and are

thinking for themselves more than ever. 
I say “luckily” because we are badly 
sidetracked, seeing no chance to get 
back on the main trunk line while the 
red and green semaphore signals are so 
badly mixed. We are beset with too 
many confusing voices and contradic
tory authorities.

FROM our own family experiences 
we know that up to a certain point a 

dose of sound appeasement and com
promise keeps the household and its 
occupants satisfied and agreeable. Yet 
we haven’t been able to succeed too well 
when we allowed some mean neighbor 
or selfish member of the family to pur
sue a narrow coarse unchecked and un
bridled. But the real trouble is that we 
are obliged to sign away the future in a 
broad sense to a few officials and their 
opinions and judgment, and all a 
humble householder and taxpayer can 
do is to hope and pr?v that the leaders 
are endowed with sanity and balance. 
Like the late lamented Will Rogers 
(who kept us courageous and calm) 
most everything we know in the world 
today is what we read in the papers. I 
sometimes wonder if the papers sense 
this responsibility to so many quiet 
couples on the back streets.

You may think this is all getting a 
pretty “fur piece” outside the field of 
wedded life and marital duties. How
ever, I am foolish enough to maintain 
that modern parents must assume some 
degree of interest in events which shape 
the lives of themselves, their kids, and 
the rest of the community. Our grand
parents could run away from tight sit
uations, and many of them did so— 
trekking westward to fresh fields far 
distant from the bothersome details 
besetting the older colonies. But there 
“ain’t no place” to run to any more. 
W e’re stuck in our tracks. Moreover 
we are now citizens of Paris and Berlin 
and Prague—and some even aver, of 
Moscow. The whole blamed world has 
caught up with us. This is the price 
we pay for being so terrificly smart and 
amazingly versatile and scientific.
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While we are trimming up the band
stand or the schoolhouse at our com
munity festivals we must be thinking 
in big terms of the hungry bellies of 
babies abroad and what would be the 
lasting effect of feeding some of them 
or letting the whole tribe starve, for all 
we care. No such posers throttled us 
when we were young. We strutted our 
stuff on our own stage and shut the 
rest of mankind outside.

One might assume that in this pres
ent dilemma the returned veteran on 
the next street to ours might allay our 
fears and unravel our twisted skeins of 
thought on world affairs. W e thought 
so a few months ago, trusting to the 
power of personal observation and 
judgment by one of our neighbors to 
set us aright. But Ma and I haven’t 
been able to pick up many crumbs of 
comfort or get wiser to what ails the 
universe by peppering him with ques
tions. Even my son-in-law who par
took of certain dangers and discomforts 
abroad speaks, when he speaks at all, 
in the blue language of tough skepti
cism. So we just sit it out and wonder 
if that new grandchild will live in a 
better or a bitter world—and why in 
tarnation we couldn’t have done some
thing more effectively to guarantee 
reasonable hope for all such unfolding 
personalities.

IN  conclusion, then, I still adhere to 
my thesis that the married folks of 

the present day really take on a carload 
of burdens and duties when they clasp 
hands and go in for “better or for 
worse.” Pioneer Jiardships of former 
times have a counterpart today, and be
lieve me, I take off my bonnet to any 
couple who weathers the storm and 
keeps the old home craft right side up.

And more especially to those who do 
so under sorrow and sickness, loss of 
employment, or disability. W hen they 
start handing out more medals let’s 
distribute a few to the householders 
who kept those home fires burning and 
the rent paid while heroes and states
men “wrote the peace.”

A Much-Needed Aid in Soil 
Testing 

The New

LaM O T T E
SOIL SAMPLING TUBE

(Hcmkinson-Hester Design)
Patent Applied for

POURING L I P  
/

METAL 
HEADOLOCH

C ALIBRATIO N S

A T
6" INTERVALS

f/ARDENED STEEL  
C U T T lN q  t f E A f i

C O R N -

This New Soil Sampling Tube has 
been designed by experts who have 
had extensive experience and who 
appreciate the difficulties encoun
tered in taking true soil samples with 
the ordinary tools available hereto
fore.
The instrument is sturdily built of 
non-corrodible metals, light in weight 
(354 lbs.), and calibrated in 6" inter
vals for accurate soil sampling to  any 
depth to 3 ft. It is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver
sion is discharged without “sticking.” 
Price each $15.00 f.o.b. Towson, Md. 
Plastic Vials (1%" x 5^£") with screw 
caps, for containing soil samples 
may also be had at $1.80 per dozen.

W rite  for descrip tive literature.

LaMOTTE CHEMICAL 
PRODUCTS CO.

Dept. "BC"
Towson Bcdtimore 4, Md*
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

. Circulars
T om atoes (G en era l) Sw eet P otatoes (G en era l)
Asparagus (G en era l) B etter Corn (M id w est) and (N o rth ea st)
V ine Crops (G en era l)

Reprints
N -9 P roblem s o f  F eed ing  C igarleaf T obacco  
F -3-40  W hen F ertiliz in g , C onsider P lan t-food  

C ontent o f  Crops 
S-5-40  W hat Is the M atter w ith  Y our S o il?  
11-12-42 W artim e C ontribution  o f  th e  A m eri

can P otash  Industry  
J-2 -43  M aintain ing F ertility  W hen Growing  

P eanuts
Y -5-43 V alue &  L im itations o f  M ethods o f  

D iagnosin g  P lan t N utrien t Needs 
F F -8-43  P otash  fo r  C itrus Crops in  C alifornia  
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M ISUNDERSTOOD

Several men were traveling by train. 
Presently one produced a large fruit 
cake, which he devoured greedily.

Tim e passed. Suddenly he began 
groaning and doubling himself up and 
straightening out again. W hen this 
had gone on for some time, a friend 
asked him:

“ ’Smatter, Jim?”
“T hat cake I ate,” groaned the suf

ferer. “It had nuts, and I think the 
missus forgot to shell them.”

“Lor!” said his friend. “And can 
you crack ’em just by bending?”

“Have you noticed how untidy Old 
Maid Jones’ house has become lately?” 
asked the first gossip.

“Yes,” replied the second, “ever since 
the minister said, ‘Man sprang from 
dust,’ she quit sweeping under her 
bed.”

A Washington diplomat was enter
taining a French official. The official 
had difficulty with the King’s English. 
H e expressed his thanks for the kind
ness of his host, but added apolo
getically:

“I’m so sorry to cockroach on your 
time.”

“Oh,” answered his host, “think 
nothing of it. But you don’t mean 
cockroach, monsieur; it is encroach, you 
mean.”

“Oh, is it? I see—a difference in 
gender.”

A recession is a period in which you 
tighten up your belt. In a depression 
you have no belt to tighten up—and 
when you have no pants to hold up, 
it’s a panic.

“Be careful of a live wire when 
you’re in the bath tub.”

“Oh, I am. I always lock the door.”

SHE WAS A BELIEVER

A negro spinster of uncertain years 
decided at long last to join the Baptist 
Church. As the deacons plunged her 
into the river the first time, she gasped, 
“I believe.” The second time she chat
tered, “I believe.” A third time, gulp
ing for air, she sputtered, “I believe.” 
One of the elders interposed: “You 
believe what, sister?” She eyed him 
savagely: “I believe you stinkers are 
trying to drown me.”

A neighbor, passing the cabin of a 
mountaineer, had the bad fortune to 
run over and kill the mountaineer’s 
favorite dog. He went into the house 
and told the man’s wife what had hap
pened and how sorry he was. The 
owner of the dog was out in the fields, 
and the motorist decided he had better 
go out and tell him of the accident, too.

“Better break it to him easy like,” 
said the wife. “First tell him it was 
one of the kids.”
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BORON IN AGRICULTURE

Authorities have recognized that the depletion of 
Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac
tical assistance.

Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW  YORK CHICAGO LOS ANGELES

BORAX

20 Mol* Turn. Reg. U. S. Pat. Off.
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The crop-producing power of V- C 
Fertilizers is the result of over 50 
years o f V-C scientific research, 
V- C practical farm experience and 
V-C manufacturing skill.

Since 1895, V-C factory experts, 
chemists and agronomists have 
constantly tested and developed 
new methods and new materials, 
to  produce better and better  
V-C Fertilizers for every crop on 
every soil.

When you buy V-C Fertilizers, 
you buy bigger yields for your 
land, labor and machinery, at ex
tremely low cost for the extra 
crops produced. B y helping each 
acre of your farm yield as much 
as several poorly-fertilized scrub

acres would yield, V-C Fertilizers 
save work, worry and expense.

This means more leisure time 
for you and your fam ily ...an d  
more money for you to  make 
your farm a more attractive place 
to live.

V irginia-C arolina Chemical 
Corporation manufactures V-C 
Fertilizers balanced to meet the 
particular plantfood needs of 
every crop you grow.

But what you really get, when 
you buy V-C Fertilizers, is more 
than just a mixture of fertilizer 
materials in a bag. What you are 
really buying is the more abun
dant harvest that makes farming 
a better-paying business.

V IR G IN IA -C A R O L IN A  CHEM ICAL C O R PO R ATIO N
Richm ond,Va. • Norfolk, Va. • Greansboro, N. C . • W ilm ington,N .C . 
Columbia, S . C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, A la. 
Birmingham, A la. • Jackson, M iss. • Memphis, Tenn. • Shreveport, La. 
Orlando, Fla. • E. St. Louis, III. • Baltimore, Md. • Carteret, N J . •Cincinnati, 0 .

Make the 
good earth 

better!



S E R V I N G  T H R O U G H  S C I E N C E

NEW CHEMICALS
TO OVERCOME

FUNGI-INSECTS-WEEDS
I 'I Check the pest you want to Control!

SEED DECAY A N D  D AM PIN G -O FF  OF PEAS, BEANS, LIM A BEANS AN D
C O R N —Use Spergon seed protectant. It makes reduced planting |
rate possible with stronger stands, higher yields. *-•-

D O W N Y  M ILDEW  OF CABBAGE — Use Spergon (Wettable) as a spray 
or dust. It is widely recommended by leading authorities.

LEAF BLIGHTS A N D  AN TH RACN O SE  OF TOM ATO ES —Use Phygon 
(Wettable) as a dust or spray. It gives economical control and 
increased yields.

SEED DECAY A N D  DAM PIN G -O FF  OF BEETS, SP INACH , TOM ATO ES, 
PEPPERS A N D  SW ISS CHARD — Use Phygon seed protectant. It is 
outstanding for these crops.

AN TH RACN O SE OF BEANS CAN  BE CONTROLLED — Use Phygon as a 
seed protectant, followed by Phygon (Wettable) as a spray ten 
days after emergence. Don’t lose your bean crop this year now 
that an effective control is available.

CO RN  BORER A N D  THRIPS— Use Syndeet-S-30. This is an oil solu- 
tion containing 30% DDT for making emulsion type sprays. It 

' ^ i m r F i )  II has given effective economical control in field applications.

APHIDS, EURO PEAN  RED MITES AN D  CO D LING  M O T H — Use Syndeet- 
30. At economical dosages, it gives commercial control of these 
orchard pests.

APH ID S , CO LO R AD O  POTATO BEETLES, LEAF HO PPERS A N D  FLEA 
BEETLES O N  PO TATO ES—Use Syndeet-30. It gives control with a 
labor-saving reduction in the number of sprays required. Syn
deet-30 is compatible with Bordeaux mixture.

w eed c o n t r o l— Use Tufor-40, Tufor-70 and T ufor-E . These 
form ulations of 2, 4-D m eet selective weed control problem s.>•

EDIBLE VEGETABLE IN SECT  C O N T R O L  — Use Syntone—a fortified 
rotenone emulsion.

These recommendations are made on the basis of authoritative 
field trials by leading plant pathologists and entomologists.

[ tWrite for technical data sheets covering your specific problems.

N ew  S c ien tific  D eve lo p m en ts  o f  A g r ic u ltu ra l C h em ica l D ivision

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
1230 Avenue of the Am ericas • Rockefeller Center • New York 20, N. Y.



THE PLM T  
SPEAKS

A new four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

THE PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O T H E R  16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri
culture (South)

In the Clover (N orth
east)

Bringing C itrus Quality 
to M arket (W est) 

Machine Placem ent of 
F ertilizer (W est) 

Ladino Clover Pastures 
(W est)

Borax From 1

Potash from Soil to 
P lant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(M idwest)

Potash Production in 
America (All)

Save That Soil (All) 
to Farm  (All)

IMPORTANT  
Requests should be made w ell in 

advance and should include infor
mation as to group before which 
the film is to be shown, dateof ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.
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T H R E E  E L E P H A N T  B O R A X

W IT H  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

TH R EE ELEPH ANT BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa., Charlotte, N . C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

Detroit, Mich.
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass.
The O. Hommel Co., Pittsburgh, Pa.
Innis Speiden & Co., N ew  York City and 

Gloversville, N . Y.

Kraft Chemical Co., Inc., Chicago, 111.

Marble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., Atlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
C ity, Mo., St. Louis, Mo., Houston, Tex., 
New  Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph Turner & Co., Ridgefield, N . J. and 
Chicago, 111.

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and W ilmington, N . C.

Sears, Roebuck & Co. Stores 

IN  C A N A D A :
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

Information and Agricultural Boron References sent free on request. 
W rite Direct to:

A m eric an  P o ta s h  
&  Ch em ic a l  Co r po r atio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate o f Potash in America
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Recoilections

About Pa

IN  SPITE of all the famous books and plays that have been written 
about Fathers and the relatives who lived with them in those far-off 

simple times, it strikes me that almost any fellow with a fair memory 
and a liking for reminiscences could whittle away with zeal on a pic
ture of his own Dad—possibly long since departed this life. By and large 
and taking into consideration their influence on the period in which 
they lived, most of those good old Dads of ours registered almost 
nothing tangible or lasting in a public way. Yet it has always sort of im
pressed me that it is the multiple effect of all these humble and obscure 
Dads working along quietly and unobtrusively and without renown 
that really makes this one of the best of all nations in the world.

You see, they leave behind them a 
strong private tradition, if not a public 
acclaim, which, like all the nameless 
creeks that bring more waters to a great 
river, serves to deepen and widen the 
flow of national integrity. For the sum 
total of a country’s character rests upon 
the communities and families that sus
tain it.

I suppose also that a majority of us 
had country-born-and-bred fellows for

our progenitors. Not that this makes a 
whit of real difference in their uphill 
battles or their degree of responsibility 
from the Dads who never left the pave
ments—but it sort of unites a lot of us 
in a common “pasture” as it were from 
where we can look over the fences in 
the same general direction and note the 
same scenery while discussing our hon
ored Sires.

I do not draw upon my own case be-
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cause it is remarkable or because it has 
any brilliant periods or startling mem
oirs to submit. In fact, I have no line 
of writing by my Father to show any
body or any masterpiece of his making 
to exhibit with pride.

He was just “Pa,” very deficient in 
book learning and scholastic knowledge, 
somewhat awkward in his etiquette at 
times, and constantly short of the where
withal to do the things that he saw 
some other Dads perform for their off
spring.

OST OF THE big successful 
books I have read about Fathers 

are set in a realm of riches compared 
to my own; and those Fathers were 
usually more or less successful profes
sional or business men with a back
ground of varied experiences and im
portant outside activities. I haven’t yet 
found a book that spoke honestly about 
some very ordinary Father, who found 
himself at times just a few jumps ahead 
of his creditor and no personal skills or 
influential friends to lean upon when 
the going got tough. That a guy really 
had a Father who went through the 
wringer and always had to pinch 
and ponder the future financial out
lays, and yet who came out of his 
trials and bothers without losing his 
decency or his kindness, dignity or 
self-respect is perhaps something to 
brag about.

I’ve seen the time long ago in my 
early teens when I would have been 
sorry to admit that we were hard up; 
and that I was almost ashamed to have 
my Father come into the classroom to 
give an old soldier’s Memorial Day talk 
—after the custom of my home town. 
I guess many kids go through that 
foolish shrinking spell when their par
ents are none too well dressed or 
modern, and more than ever so when 
some peculiar physical trait is ob
servable.

I confess it made me sink my head 
and blush when the afternoon program 
in school included a short speech on 
patriotism and war experiences which

the old soldiers took turns in giving, j 
because quite often my Father was as-, 
signed to do the honors himself. He 
had no blemish on his war record or I 
personal integrity, but he came out of 
the fever and ague marshes of the South 
with traces of malaria which left him 
nervous and ill at ease on public occa-■ 
sions. He had a perpetual case of stage 
fright and his voice trembled and his I  
legs shook. Yet he took the call to 
public duty unflinchingly and muddled 
through his talk somehow, usually 
winding up with a poem he had made 
up himself about some boys around the ' I 
campfire on the evening before a battle. 
The other kids in school took it much 
better than I did, and clapped loudly . 
when he finished, and made no wise- j 
cracks at me afterwards either. But I 
was relieved when the program ended 
and Father beat a hasty retreat to help 
fix up the floral bouquets for the grave- j 
yard exercises.

Personally I think he would have ! 
done much better had I not been in the j I 
audience. He was probably trying hard 
not to shame me. The next day during i 
the big parade down Main street behind - 
Luder’s German cornet band I seldom 
felt anything but a rush of glory and j 
warmth, as I beheld Pa and old Man 
Blowers trudging at the head of the 
Grand Army Post No. 14; the one 
serving as officer of the day—who com
manded the “boys” to “fall in,”—and i 
the other holding aloft the Stars and 
Stripes nicely balanced by a pole set in 
the socket of a leather belt. Behind the 
“veterans” came the soon-to-be veterans, 
members of the Gifford Guards, in light j 
blue uniforms and flat-fronted kepis on i 
their heads—later discarded for the 
broad felt hats and khaki in the 1 
Spanish-American war.

THIS WAS as close to national im
mortality as my Father and his old | 
comrades ever got. I presume a faint j 

reminder of it may still exist on suc
ceeding Memorial Days when the iron 
flag-holders mounted on their graves 
bear faded, rain-washed bunting placed
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there by a patriotic generation who 
never knew them, and the mournful 
winds from the river carry hints of an
other spring seedtime which they shall 
never see. They do not lie in Arlington 
or under marble emblems, but perhaps 
those grass-grown rural cemeteries prove 
just as comfortable as a bivouac for 
nameless private soldiers awaiting the 
morning and the reveille.

My Father was born 
in Bennington, Ver
mont, in 1841, in a 
family of seven chil
dren, his father a 
blacksmith on the vil
lage green. There was 
a flag pole on that 
greensward, for Dad 
told me about the 
cheering done by a few 
Democrats in Vermont 
at the victory of Presi
dent Polk and how 
some wag shinned up 
the liberty pole to hang 
a cow “poke” atop it 
in simulation of the winner’s name.

He had few memories of the Green 
Mountain State itself, although the tra
ditions and legends and lore of the era 
and the region came easily from his 
lips, like the rhymes from the McGuffy 
readers, Ethan Allen and Ticonderoga, 
the duel between Henry Clay and John 
Randolph of Roanoke, old English 
hunting songs with their echo, “temer- 
ren-ten-ten,” home-made game boards 
for Nine Men Morris, and nursery jin
gles like “Richard and Pritchard were 
two pretty men who got out of bed 
when the clock struck ten.” These and 
anecdotes of the family coming west 
via Erie Canal, and the elder son who 
left with the drovers for the long over
land journey to the gold rush at Sutter’s 
Mill, were often recited on winter nights 
from his old armchair by the kitchen 
window.

Dad’s mother was a Putnam, some 
distant kin of General Israel’s. She 
had a twin sister who married and 
went west to settle in Wisconsin three

years prior to the exodus of my Father’s 
tribe to follow the same uncharted 
pathway. The correspondence be
tween the twins led all other reasons 
for the migration, the rest of it being 
laid to restless itching for new places 
and a diminished income from the 
Bennington smithy amid its rugged 
and stubborn farm land. My Father 
was about seven years old when he 

went on that great ad
venture, probably giv
ing no lingering back
ward glance at the 
G reen M ounta in s— 
which by the way, he 
never saw again.

A n yh ow , the re
union of the twins and 
th eir  fa m ilie s  took  
place at last in a little 
hamlet east of the 
Badger capital, from 
whence the pioneers 
went the next spring 
to locate in a scrub oak 
clearing among the 

sand hills—fertility being of less mo
ment then than wood and fresh water. 
Some of their best neighbors were 
Winnebago Indians, with whose boys 
my Father ranged the fields and for
ests in his teens, with nary a hint of 
race prejudice or ancient grudges.

Something that was always deeply 
appreciated and long remembered by 
the western migrators was the invoking 
of original native humor and the abil
ity to defend one’s self against a bully. 
I find this trace in the tales of my 
Father too. One had to be lighthearted 
and strong to endure, I guess. If they 
had had what we have to enjoy per
haps their ideals would have been 
slightly different. But far from me 
ever belittling them, I honor their 
reliance upon themselves for happiness 
and security, such as it was.

IN THIS VEIN, I recall that my 
Father’s chief delight was in mem

ories of his uncle, the husband of the 
(Turn to page 49)



F ig . 1 . A m odern, w ell-eqn ipp ed  rap id  so il and p lan t test laboratory. For running so il tests only, 
th e  laboratory m ay b e m uch sim p ler. T he G .L .F .-Seabrook Farm s Raw P roducts R esearch D ivision  
L aboratory, a p ortion  o f  w hich  is show n here, provides in form ation  for  th e  fertilisa tion  and lim ing

o f  2 5 ,0 0 0  acres o f  South  Jersey farm s.

Let’s Heplace Guessing 
With Soil Testing

By Benjamin Woff
Soil Chemist, Scabrook Farms Company, Bridgeton, New Jersey

EVERY FARMER needs to know 
whether each field on his farm 

has sufficient quantities of available 
nitrogen, phosphorus, potassium, cal
cium, magnesium, and trace elements 
to meet the needs of the particular 
crop he is growing. It is also as im
portant to know whether soil condi
tions, such as acidity and organic mat
ter, are sufficiently favorable to permit 
the ready movement of these nutrients 
from the soil into the plant. Much 
of this information can be supplied 
quickly and easily by obtaining a rapid 
soil test.

Rapid soil test results can give a

wealth of information to the farmer. 
They can tell him whether each field 
has the proper “sweetness” or acidity 
for crops to be grown. Since crops 
vary as to their requirements from 
this standpoint, it is absolutely impor
tant that each field be adjusted to give 
maximum crop yields. If too acid, 
soil test results will tell the amounts 
and kind of lime needed to sweeten 
the soil. If too sweet, they will pro
vide information concerning amounts 
of sulfur necessary to make it more 
acid. These tests will also provide 
information about the approximate 
amounts and kinds of fertilizer neces-
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sary for production of good crops. They 
can give much information as to 
whether organic matter supplies are 
being maintained at satisfactory levels, 
and can well point out toxic conditions 
such as are produced by excess fertilizer 
or presence of alkali salts or salting 
from sea water. In other words, 
knowledge of the basic requirements 
for feeding maximum crops of high 
quality can be brought into a farmer’s 
hands in a short time by these methods.

N ecessity of Tests

Such information is necessary if we 
are to meet the soil requirements of 
the particular crop that is grown. Many 
factors other than soil conditions enter 
into producing a bumper crop. How
ever, there is no possibility of such 
crops unless soil conditions are opti
mum or nearly so. It, therefore, is a 
necessity to adjust the lime and fer- 

I tilizer applications, and other soil ad
ditions as well, to meet the exacting 
requirements of good crops. Properly 
correlated soil test results offer the 

! best possible means of calculating the 
I amounts and kinds of materials needed, 
I since they provide knowledge as to 
J what is lacking in the soil. As can be 
j seen readily, they are starting points 
I for making up soil deficits.

The amounts of fertilizers, lime, and 
I other amendments that are called for 
I are based on actual crop response at 
I certain levels of soil nutrients as meas- 
I ured by rapid soil tests. Knowing the 
I change from one level to another by 
! different applications of materials on 

I certain soils also helps in the interpre
tation of the tests. Such preliminary 
knowledge is necessary for properly 
using rapid soil test data but is of no 
direct concern to the farmer. Once 
such data are obtained, they can be 
used indefinitely in an area to advise 
farmers as to the approximate amounts 
and kinds of materials he needs to add 
to the soil. The farmer receives the 
results in terms of pounds per acre of 
a particular kind of lime, fertilizer, or

other ingredient and he need only fol
low the recommendations given.

If a farmer does not have these re
sults, he must guess every time any
thing is added to the soil. He may 
be a good guesser; but since the odds 
are all against him, more often he is 
not. The depleted, ruined lands of 
America are mute testimony of the 
fact that past generations were very 
poor guessers. The present generation 
of farmers is still largely guilty of 
guessing. We have learned to mine 
nutrients out of a soil faster than any 
people in the history of the earth. 
General intensification and the lack of 
animal manures have added problems 
of fertility unknown to our forebears. 
While today we have more knowledge 
as to how soil impoverishment may be 
eliminated, we will fail dismally un
less we proceed to use this knowledge 
to the fullest extent.

Many so-called progressive farmers 
often are as guilty of guessing wrong 
as their less educated neighbors. Know
ing the agricultural value of lime, a 
“progressive” farmer in the area used 
large amounts of lime annually. A 
recent analysis of the soil, however, 
showed that the applications had not 
been used judiciously. There were 
fields having a pH of 7.5, or slightly 
alkaline, while some fields had a pH of 
5.0, or strongly acid. In growing 
spinach, which in this area does best 
at pH of approximately 6.0-6.5, that 
growing on the higher pH was chlorotic 
and unsalable, and the fields having pH 
of 5.0 hardly had a stand.

Results of Tests

Guessing in this case was expensive. 
It usually is. It would have cost the 
farmer in question no additional 
amount for lime if all fields were limed 
to a satisfactory level. The amounts 
of money his crop would have returned 
in one year by being grown at proper 
acidity levels would have amply paid 
for obtaining soil test results for years.

Results of rapid soil tests also offer 
a means of saving money in the cost
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of fertilizers. For years Seabrook 
Farms Company has applied 1,000 to
2,000 pounds of a 4-12-8 fertilizer per 
acre for growing vegetable crops. At 
first there was a need for such applica
tions because when land was taken over 
for vegetable production much of it 
was low in nutrients, particularly phos
phorus. Such applications, year after 
year and sometimes two and three 
times per year for several crops, have 
built up supplies of phosphoric acid 
in the soil. Need for extra nitrogen 
to give a better balanced condition has 
been met by extra additions of cyana-

ive. For in any community, there will 
be a number of farmers using either 
wrong amounts or kinds of fertilizer or 
both. For example, there are fields re
quiring large amounts of nitrogen, 
others may require large amounts of 
phosphoric acid, and still others may 
need high potash. Certain fields may 
require large amounts of two of these 
nutrients but not of the third. It may 
well be that large amounts of nitrogen 
are called for, but instead of supply
ing the need, excess money is spent 
for other elements needed only in small 
amounts. Often mixed fertilizers are

T a b l e  1 .  N u m b e r  o f  R a p i d  S o i l  T e s t s  R e q u i r e d  t o  D o a  C o m p l e t e  J o b  o f  Son. 
T e s t i n g  f o r  V a r i o u s  C r o p s  i n  N e w  J e r s e y

Crop Acres Acres per 
sample Sampled Number 

of samples

Vegetables............................................... 136,000 5 annually 27,200
White potatoes....................................... 50,000 10 annually 5,000
Sweet potatoes........................................ 14,000 5 annually 2,800
Hay.......................................................... 227,000 10 once in 3 yrs 7,560
Fruits....................................................... 37,000 5 annually 7,400
Grains (other than cereals).................. 72,000 10 annually 7,200
Cereals..................................................... 230,000 10 annually 23,000
Pasture (plowable)................................. 200,000 10 once in 3 yrs 6,660

Total............................................ 966,000 86,820 ill

mid and side-dressings of soluble ni
trogen. More recently experiments 
based on rapid soil tests have shown 
that extra nitrogen but much less phos
phoric acid will give better crops. This 
year an 8-8-8 or 10-10-10 fertilizer in 
amounts supplying about 30 additional 
pounds of nitrogen but 100 pounds less 
phosphoric acid per acre was used on 
many fields. This change, besides of
fering better crops of better quality, 
will provide considerable savings on 
Seabrook Farms’ 1947 fertilizer bill.

Not all fertilizer savings based on 
soil tests are as large. Seabrook Farms 
could make large savings only because 
large amounts of phosphoric acid have 
been used for years on about 18,000 
acres. The savings of actual fertilizer 
for small operators may be small but 
a total of them in any area is impress-

being used when single ingredients are 
called for. Unless a test is made, there 
is no way of knowing the special 
conditions or needs of each soil.

Applying the same kind of fertilizer 
and perhaps at the same amounts to 
each field, as often is done, results in 
considerable waste of fertilizer. If it 
were only the price of the fertilizer 
that is being wasted, the situation 
would not be too serious. However, 
when the wrong amounts or kinds 
are being used, crop yields are markedly 
affected. Supplying certain elements 
in excess while failing to supply others 
in sufficiency causes unbalance with 
poor yields or poor quality or both.

In terms of crop, the savings even 
for farms of small acreage are most 
impressive. The results from a soil 
test may mean a good crop or no crop.
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The soil tests in such cases may sug
gest additional fertilizer or lime. Pay
ment of such increases will be in form 
of greater yields, prevention of crop 
failures, and production of good qual
ity produce. To a livestock producer, 
good quality will be very helpful in 
increased stock production, more milk, 
Iqss breeding troubles, better weight 
gains, etc. If produce is sold directly, 
good quality may be responsible for a 
profit when a loss would otherwise be 
expected. In this postwar world with 
its keen-competition-for-purchases ap
peal, this is apt to be especially true.

Testing Is Insurance

-In a sense, results of soil tests are a 
form of insurance—insurance that 
there will be no large waste of fertilizer 
or lime applied and insurance of pro
ducing good crops. Such insurance is 
well worthwhile. To illustrate this 
point, we might consider the cost of 
soil testing in the State of New Jersey. 
From Table 1, about 90,000 samples 
would have to be analyzed each year 
to give complete soil test results on 
the 966,000 cropped acres. The cost 
of such analyses would run between 
$100,000 to $150,000. This seems like 
an impressive figure until we stop to 
realize that in 1945 New Jersey farmers 
spent close to $10,000,000 in purchasing 
some 245,000 tons of fertilizer and
186,000 tons of lime. Spending about 
$125,000 for soil tests would represent 
a cost of 1% cents in order to wisely 
use each $1.00 spent on fertilizer and 
lime. Viewed from a different angle, 
New Jersey farmers in 1945 produced 
approximately $120,000,000 of farm 
crops. A cost of $125,000 to insure 
a $120,000,000 item is operating at 
a rate of a little over 0.1%. This is 
a much lower rate than these farm
ers paid to insure their dwellings, 
buildings, livestock, or machinery 
against loss by fire. Unlike fire in
surance, money spent for crop insur
ance through rapid soil tests actually 
increases the value of article insured.

Considered from every angle, rapid 
soil tests are worthwhile and are 
urgently needed if we are to do an 
intelligent job of farming. How then 
can we get such results to every farmer 
or nearly every farmer in America?

Agencies for Testing

Most of the soil testing in this coun
try today is done by state and federal 
agencies such as experiment stations 
or extension services. Such work is 
done free of charge or for only a nomi
nal sum to cover cost of containers or 
postage. These organizations are not 
now equipped to handle the tremendous 
numbers of samples that are necessary 
to give each and every farmer soil test 
results. If all necessary samples were 
sent to these agencies, the service would 
completely bog down. Knowing this, 
there is a tendency on the part of 
agencies responsible for such testing to 
avoid advertising the work they are 
now doing just to prevent such a possi
bility. They could handle the load 
if sufficient funds were available. Suf
ficient funds also would help to make 
the soil testing results more accurate 
and useful by helping to supply in
formation for proper interpretation of 
results. However, the $125,000 worth 
for the State of New Jersey is a big 
“if” and would not be appropriated 
unless farmers within the State know
ing its value would demand such a 
service.

Commercial organizations also have 
done considerable soil testing work. 
Such organizations as large farms, food 
processors, and fertilizer companies 
have been engaged actively in testing 
soils. There are many more organiza
tions of these types that can well af
ford to do soil testing on their own. 
Payment for such tests is in the form 
of increased crop yields or better qual
ity of crops or good will and prosperity 
of the patron.

Recently, the author has suggested 
how the fertilizer industry may well 
use soil tests in conjunction with bulk
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fertilizer spreading to completely revo
lutionize the fertilizer industry. Actual 
spreading of fertilizer would be done 
by the fertilizer company at rates and 
analyses suggested by rapid soil tests. 
Fertilizer mixed as needed would be 
spread immediately on farmers’ fields. 
Elimination of storing mixed fertilizers, 
curing fertilizers, or of adding condi
tioner and elimination of bags and 
bagging would go a long way in pay
ing for the added service of soil tests 
and fertilizer distribution. It remains 
to be seen to what extent the fertilizer 
industry will take advantage of the 
suggestion. If it does, this may be the 
most efficient way of handling the soil 
testing problem.

All of these methods (agency test
ing, commercial organization testing, 
or special fertilizer industry service) 
are not means of supplying rapid soil 
testing immediately to the many farm
ers who are now in need of it. To 
get this work started, it may be worth
while for farmers’ organizations to 
get together and do such testing on 
their own. In Illinois, a number of 
county laboratories for rapid soil test
ing have been established with the

Farm Bureau underwriting the costs. 
These laboratories were set up by the 
Farm Adviser with help from the State 
University. Cost of setting up the 
laboratories has varied from $250 to 
$600. Farmers are charged at rate 
of 5 cents for each-acidity determina
tion, 10 cents for phosphorus determi
nation, and 20 cents for potassium. 
Such charges are made to cover wages 
of the technician and the cost of test
ing materials. If samples are collected 
by the laboratory, a charge of 10 to 
15 cents an acre is made for sampling 
service. In one county, a special serv
ice includes sampling, mapping of farm 
for lime, phosphate, and potash needs, 
and a visit by the Assistant Farm Ad
viser. The Farm Adviser discusses 
results of the tests and advises the 
farmer on lime and fertilizer applica
tions as well as crop rotation. Charge 
for the complete service is at rate of 
35 cents per acre.

The soil testing service by counties 
in Illinois is a most interesting innova
tion. It would be worthwhile for 
farmer groups everywhere to investi
gate these services. Other variations 

( Turn to page 43)

is .  2 . A field o f  processing peas at b loom  stage. Such fields o f  un iform , vigorous growth are 
ossib le  on ly  w hen a ll factors are at optim um . Use o f  rapid so il tests is an insurance that

con d ition s for  the crop are at optim um  level.



From Broom Sedge 

To Beef Cattle
<Bii Jrancis W*erratic i  A / r  f u r  ray.

Associate Extension Editor, Purdue University, Lafayette, Indiana

YOU COULD TELL Paul Schaus, 
husky, middle-aged farmer of near 
I Lamar in Spencer County, Indiana, to 

“go to grass” and he would hardly be 
offended. In fact he would very likely 
smile proudly and reply that he was 
already going to grass and plenty of it.

The story of Mr. Schaus and his 
triumphant conquest of erosion, low 

I soil fertility, and a secure family income 
began a quarter century ago when he 
purchased a worn-out farm and simul- 

I taneously heard old-timers wonder out 
I loud if he “was deliberately planning 
I to starve to death.”

A picture of that first 80 in the mod- 
|  est Schaus enterprise might have been

Fig. 1 . Mr. Schaut uses barley for  a w inter 
cover crop because it  y ie ld s good , m akes good  
feed , and is hardy. He gets y ields h igh er than  
his w heat y ie ld s w ould b e . H ere h e is shown  

w ith  a sam ple in  one o f  h is  barley fields.

described like this: The steep slopes 
were gashed viciously with gullies, the 
low ground was frequently flooded out, 
crops literally burned up in the hot dry 
summer days, a good corn crop aver
aged 35 bushels per acre, and legumes 
were too uncertain to speculate on. In 
addition, the buildings were in a simi
lar state of collapse.

Paul had assembled all his formal 
education in the one-room school at the 
edge of the farm, but his thirst for new 
knowledge and his ability to observe 
and listen were boundless. Early in his 
struggle to improve productivity of his 
land, Paul went to the county seat and 
sought information at the office of the 
county agricultural agent. He studied 
crop rotations, new varieties, fertilizers, 
and drainage. He attended community 
crop schools and applied new manage
ment methods. Added to all these, he 
was a tireless worker who had good 
common sense.

Here is an example of Paul’s deter
mination to apply what he learned to 
his own impoverished land. He had 
been plagued by overflows caused by 
spring rains that rushed from a steep 
slope into a flat low area, invariably 
drowning out the crops. One day 
after a super “goose-drowner” he called 
county agent C. L. Dyer and suggested 
that he would like to try a series of 
diversion terraces on the hillside above 
the overflow land and asked the county 
agent to help lay them out.

That was 15 years ago. It was be
fore field terracing was used in Indiana, 
particularly on southern hill farms. 
The terracing equipment included a
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two-horse breaking plow and a slip 
scoop. It was a slow, difficult job.

“Many a time during that first year,” 
Paul recalls, “I would run to the hill
side in the pouring rain and shovel 
earth frantically to patch low places 
where the water threatened to break 
out of the terraces. The first year .of 
the new terraces the low land produced 
a good wheat crop, and it has been 
producing good crops ever since.”

In the very community where more 
than a century ago Abraham Lincoln 
was splitting rails and hoeing corn, 
Schaus was pioneering in soil conser
vation. The initial terraces were only 
a few hundred feet long. More than a 
mile of them wind around the steep 
slopes on his farm now.

Eight years ago, Schaus, a coopera
tive responder to new and practical 
farming advice, was asked by Purdue 
University to permit his farm to be 
used for some soil fertility test demon
strations. Extension service officials had 
selected the Schaus farm because it 
was typical of the condition of hundreds 
of others in southwestern Indiana.

Subsequently, a specialist from the 
University and the county agent sug
gested a plan. It called for longer rota
tions, heavier and higher analysis fer
tilizer applications, liming, strip or con
tour cropping, and more attention paid 
to the permanent. pasture program. 
Some of the fertilizer was TVA super
phosphate obtained through the Uni
versity extension service.

Each year, under the new plan, 
Schaus has been stepping up fertilizer 
applications, and adding to his liming 
and pasture program. As a result, 
grass and legume crops are growing 
abundantly on hillsides once covered 
with broom sedge, corn yields have 
passed the 100-bushel-per-acre mark, j 
and pasture carrying capacity has j 
jumped from 1,750 pasture days to !
6,000 pasture days per year.

A shotgun mixture including clover, 
timothy, alfalfa, and brome became a j 
standard crop until recently when |  
Schaus seeded one field to ladino clover, j 

Schaus has turned his farm enter
prise into a rather unique combination. | 

( Turn to page 44)

F ig. 2 . T h is field  had been  flooded by spring rains w hich poured from  the b ill at le f t .  Diversion  
terraces show n were b u ilt  w ith  a w alking plow  and slip  scoop  nearly 1 5  years ago. Schaus savea 
the crop th e  first year and each year from  then  on . C ontour p low ing and strip  cropping also are

bein g  em ployed  in  con tro llin g  erosione



Field show ing th e  second  crop o f  a lfa lfa . M anure was used on the en tire p iece . On th e  le f t , 1 5 0  
pounds o f  m uriate o f  p o tash ; on  th e  r igh t, none. R esponse is very clear.

The Potash Fertilization 

of Alfalfa in Connecticot

& 3  Wundt
Department of Agronomy, University of Connecticut, Storrs, Connecticut

THE oldest agronomic project still 
active at the Storrs Experiment Sta

tion is the response of alfalfa to soil 
treatments. Early ih the history of the 
project, the importance of applying 
potash for alfalfa became apparent. In 
recent years, increasing difficulty has 
been experienced in maintaining alfalfa 
stands on Connecticut dairy farms for 
more than two or three years. In seek
ing a solution to this problem, rates and 
frequency of potash application were in
vestigated in some detail.

Most of the tilled land in Connecticut 
has been cropped for 200 years or more. 
The soils were never very fertile. The

present low reserve of relatively avail
able potash may be due to past farming 
practices. As a result of poor storage 
and improper methods of application of 
farm manure, only a small part of the 
potash in animal voidings was returned 
to soil. And, even since commercial 
fertilizers have become available, rela
tively small amounts of potash have 
been used on alfalfa.

In seeding alfalfa, it has usually been 
recommended that sufficient minerals be 
applied to last through the average life 
of the stand. However, on a number 
of dairy farms, it was found that alfalfa 
seedings responded to additional potash,

13
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T a b l e  1 .— K  a p p l i c a t i o n s  a n d  s t a n d s  o f  a l f a l f a

K treatments
*—f

Stands at consecutive cuttings (%)

No. Time 1st 2nd 3rd 4th 5th 6th

1 August 1941........................ 95 91 81 71 61

----- -- .

56 !2 August 1941, 1943.................. 96 83 73 66 61 64 '3 August 1941, 1942, 1943........... 96 87 88 85 76 836 Every June and August.................. 95 87 79 76 70 68 !9 Every April, June, and August............ 96 94 90 81 76 78

even where manure was applied regu
larly. The high requirements of alfalfa 
for potash and the rapidity of potas
sium absorption when the supply in 
available form is large raised the ques
tion of the feasibility of adding enough 
potash at the time of seeding to last 
the crop through its probable life.

To obtain more information on this 
question, an experiment was started in 
August 1941. It was located on Charl
ton fine sandy loam soil on a field that 
had grown alfalfa since 1934. The pH 
of the soil was about 6.0 and the 
exchangeable bases totaled 6.5 milli- 
equivalents per 100 grams of soil. The 
old stand of alfalfa had been plowed in 
May, and the land fallowed until Au
gust when Ontario Variegated alfalfa 
was seeded on all plots. The entire field 
received 47 per cent superphosphate at 
300 pounds per acre. On this seeding, 
five different methods of applying 
potash were tested on quadruplicated 
plots, 52 x 11.5 feet. Each plot received 
the same total amount of potash during

the three-year period 1941-44. The total 
application in each case was 360 pounds 
of KoO per acre. The five treatments# 
were:

(1) All of ihe potash disked in beforq 
seeding.

(2) Two-thirds of the potash disked in 
before seeding and one-third top-i 
dressed in August 1943..

(3) One-third of the potash disked ini 
before seeding and one-third top-i 
dressed in August of 1942 and 1943.

(4) One-sixth of the potash disked inf 
before seeding and one-sixth top-i 
dressed in June and August of 1942 
and 1943 and June of 1944.

(5) One-ninth of the potash disked in 
before seeding and one-ninth top-i 
dressed in April, June, and August 
of 1942 and 1943 and April and 
June of 1944.

In 1942, 1943, and 1944, the alfalfa! 
was cut twice per year following a 45-1 
to 50-day growing period. Samples of 
pure alfalfa were selected immediately 
after cutting and these were analyzed! 
for Ca, Mg, and K. The total yields 
of dry matter, including any volunteer

No.

1
2
3
6
9

T a b l e  2 .— K  a p p l i c a t i o n  a n d  C a  i n  a l f a l f a

K treatments

Time

August 1941..............................
August 1941, 1943....................
August 1941, 1942, 1943.........
Every June and August..........
Every April, June, and August

Ca in consecutive cuttings 
M.E./100 grams dry matter

1st 2nd 3rd 4th 5th 6th

66 56 90 95 105 105
73 66 101 103 99 104
80 68 94 96 98 96
85 63 93 90 92 90
82 66 97 93 97 100
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T a b l e  3 .— K a p p l i c a t i o n  a n d  K i n  a l f a l f a

K treatments K in consecutive cuttings 
M.E./lOO grams dry matter

No. Time 1st 2nd 3rd 4th 5th 6th

1 August 1941................................................ 67 59 51 35 33 25
2 August 1941, 1943...................................... 54 51 33 29 37 27
3 August 1941, 1942, 1943........................... 47 45 47 35 39 34
6 Every June and August............................ 44 42 42 37 34 32
9 Every April, June, and August................ 47 45 35 38 36 37

grasses, were determined for each cut
ting. Any significant differences in 
total yields of the alfalfa as a result of 
fertilizer treatment were masked by the 
presence of volunteer grasses such as 
quack grass (Agropyron repens (L.) 
Beauv.).

The stands of alfalfa were estimated 
at least twice each season. The rela
tionship between potash treatment and 
stands of alfalfa is brought out by 
table 1.

During the first harvest year, the 
stands were uniform for all K treat
ments. Under treatment No. 2, the 
stands decreased until the final third of 
the K was added in August 1943. At 
the end of three years, the poorest stand 
resulted from the first treatment where 
all of the K was applied at time of seed
ing. The best stand was maintained 
by treatment No. 3 where the K was 
added annually in equal amounts.

Chemical analysis showed that the 
rate and frequency of K treatment had 
considerable effect on the chemical com

position of the alfalfa. In table 2 are 
given the Ca analyses for each cutting.

A single, heavy application of K be
fore seeding depressed the Ca content 
of alfalfa markedly in the first and 
second cuttings and somewhat less so in 
the third and fourth cuttings. Except 
in the first cutting, applying two-thirds 
of the total K before seeding did not 
depress the amount of Ca in the alfalfa 
when compared with more frequent K 
treatments.

In table 3 will be found the K anal
yses of the six consecutive cuttings.

The effect of a single, heavy applica
tion of K  before seeding was to give an 
increase in K content for the first three 
cuttings. Withholding one-third of the 
K until the end of the second year gave 
the lowest K content in the third and 
fourth cuttings. Dividing the K treat
ments into annual, semi-annual, and 
three times per year applications gave 
a more uniform content of both Ca and 
K for all six cuttings.

( Turn to page 45)

T a b l e  4 .— K a p p l i c a t i o n s  a n d  t o t a l s  o f  C a ,  M o, a n d  K

K treatments M.E./lOO grams dry matter

No. Time 3rd 4th 5th 6th

1 August 1941................................................................. 158 151 158 150
2 August 1941, 1943....................................................... 153 155 155 148
3 August 1941, 1942 and 1943...................................... 159 152 155 148
6 Every June and August............................................. 154 148 144 141
9 Every April, June, and August................................. 151 152 148 156



Fertilizer Placement for Corn 
Dn Sandy Soils of Minnesota

J . W . W a cQ ^ o r
Division of Soils, University of Minnesota, St. Paul, Minnesota

1 g

Fig. 1. Applying the fertiliser in the hill on 
the Sherburne County field.

FERTILITY experiments on the 
value of deep placement of com

mercial fertilizer by means of the 
“plow-under” method have been con
ducted by members of the Division of 
Soils, University of Minnesota, since 
1942. Three years of investigation us
ing commercial fertilizers at rates up 
to 1,000 pounds per acre on several 
finer textured soil types of the so-called 
“corn belt” in southwestern Minnesota 
demonstrated that in years of average 
precipitation the new placement method 
was probably not superior to fertilizing 
in the hill. Since investigators at the 
Indiana Station had secured excellent 
results with deep-fertilizer placement

on the less fertile soils of that State, it 
was decided to initiate placement stud
ies on the comparatively less productive 
sandy soils of Minnesota, of which there 
are some five million acres that might 
be utilized for agricultural purposes. !

Four representative sandy land fields 
were selected in the spring of 1945, and 
several fertilizer combinations were ap
plied at different rates on the “plow 
sole.” Field corn was planted on two 
of these fields and navy beans on the 
two remaining. The amount and dis
tribution of rainfall during the growing 
season of 1945 left little to be desired, 
and the response to fertilization, partic
ularly to the application of nitrogen, 
was substantial. However, fertilizer 
applied to the corn in the hill also pro
duced comparable increases in yield. 
Since the deep placement of fertilizer 
theoretically should encourage the de
velopment of roots more deeply in the 
soil than fertilizer placed more closely 
to the soil surface, the deep-place'ment 
method should have a decided advan
tage if drouth conditions should develop 
at any time during the growing season. 
The 1945 sandy land experiments dem
onstrated that the sandy lands were 
responsive to fertilization regardless of 
the method in which the fertilizer was 
applied.

Early in 1946, one field was selected 
as representative in each of the four 
counties of Anoka, Sherburne, Isanti, 
and Chisago  ̂ Six fertilizer treatments 
were applied on the plow sole in dupli
cate randomized plots 14 feet wide and 
189 feet long. The corn was planted 
usirig a 42-inch x 42-inch spacing.

16
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T a b l e  1 .— T h e  e f f e c t  o f  f e b t il iz e r  p l a c e m e n t  fo r  c o r n  o n  H u b b a k u  l o a m y  f i n e
s a n d . A n o k a  C o u n t y , M i n n e s o t a , 19 4 6

Applied plant
Increased yield over check plots (3.0 bu. and 0.55 tons fodder)

nutrients, lbs./A
Ear corn in bu./A Com fodder in tons/A

N P,0» KiO Hill-dropped Plowed-under Hill-dropped Plowed-under

20 0 0 1.1 0.2 0.16 0.19
40 0 0 2.1 4.1 0.22 0.22
0 20 20 0.9 7.1 0.10 0.13
0 40 40 0.8 1.5 0.17 0.15
20 20 20 1.6 2.4 0.16 0.20
40 40 40 1.2 5.4 0.24 0.25

Average increase 
for fertilizer

1.3 3.5 0.18 0.19

The six fertilizer treatments were also 
applied in the hill in adjacent plots, and 
all treatments were later thinned to two 
stalks per hill. Yield samples were se
lected at random from the inner two 
rows of each plot at harvest time. Pre
cipitation records were kept at each 
field during the entire growing season.

The soil types of the four experimen
tal fields were not identical, but were 
typical of the area. Rainfall was abun

dant at all four locations until the end 
of June with the months of July and 
August being extremely dry for three of 
the fields. Early in September, the 
corn was further damaged by frost. 
Since rainfall deficiency varied at each 
location, the results of each field will 
be discussed individually.
1. A no \a  County Field—Hubbard

Loamy Fine Sand.
The rotation or sequence of crops

PLOW-

U N D E R
i  h i l l  

jU PROPPED

Fig. 2* Effect of fertiliser placement on yield of ear corn of the Sherburne County field.
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T a b l e  2 .— T h e  e f f e c t  o f  f e r t i l i z e r  p l a c e m e n t  f o r  c o r n  o n  Z i m m e r m a n  l o a m t  
f i n e  s a n d . S h e r b u r n e  C o u n t y , M i n n e s o t a , 1 9 4 6

Applied plant
Increased yield over check plots (19.1 bu. and 0.87 tons fodder)

nutrients, lbs./A
Ear corn in bu./A Corn fodder in tons/A

N Pt06 KjO Hill-dropped Plowed-under Hill-dropped Plowed-under

20 0 0 2.9 0.0 0.09 0.06
40 0 0 6.1 6.6 0.10 0.23

0 20 20 2.4 3.3 -0 .0 2 0.08
0 40 40 5.6 2.7 0.19 0.11

20 20 20 6.8 7.8 0.09 0.16
40 40 40 6.9 7.0 0.10 0.19

Average increase 5.1 4.6 0.09 0.14

practiced was one of rye, corn, corn, 
corn. Rainfall for July and August 
totaled 1.37 inches, compared to an 
average normal of 6.61 inches for the 
two-month period. This deficiency 
severely affected the yield, but it was 
interesting to note that the corn with 
deep-placement fertilizer made much 
better growth than where fertilizer was 
applied in the hill. However, the ex
treme drouth and low water-holding 
capacity of the soil resulted in extremely 
low yields as shown in table 1.
2. Sherburne County Field—Zimm er

man Loamy Fine Sand.
This field had been comparatively

well managed with a clover, corn, rye, 
corn rotation being practiced.

The total rainfall for the July-August 
period was 1.73 inches compared with {I 
a normal period fall of 6.94 inches. 
No consistent growth differences due to 
fertilizer placement were noted during 
the growing season and figure 2 was « 
taken at the time the corn was har- j 
vested. The yields of corn obtained 
are given in table 2.

3. Isanti County Field— Zimmerman jl 
Loamy Fine Sand.
All attempts to establish an alfalfa 

stand on this field had failed, probably I

T a b l e  3 .— T h e  e f f e c t  o f  f e r t i l i z e r  p l a c e m e n t  f o r  c o r n  o n  t h e  m o r e  p r o d u c t iv e  j 
p h a s e  o f  Z i m m e r m a n  l o a m y  f i n e  s a n d . I s a n t i  C o u n t y , M i n n e s o t a , 1 9 4 6

Applied plant 
nutrients, lbs./A

Increased yields over check plots (29.4 bu. and 1.03 tons fodder)

Ear com in bu./A Com fodder in tons/A

N P*0 KjO Hill-dropped Plowed-under Hill-dropped Plowed-under

20 0 0 6.6 1.4 0.30 0.12
40 0 0 9.8 4.5 0.49 0.26

0 20 20 0.9 - 2 .6 0.32 0.24
0 40 40 3.9 -2 .1 0.30 0.11

20 20 20 13.1 1.8 0.56 0.19
40 40 40 18.3 9.9 0.87 0.51

Average increase 8.8 2:2 0.47 0.24
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Increased yields over check plots (38.9 bu. and 1.37 tons fodder)

nutrients, lbs./A
Ear com in bu./A Corn fodder in tons/A

N P,0. KjO Hill-dropped Plowed-undcr Hill-dropped Plowed-under

20 0 0 2.4 16.9 0.09 0.10
40 0 0 3.4 13.6 0.23 0.14
0 20 20 0.0 11.3 0.01 0.08
0 40 40 - 2 .4 6.4 0.01 -0 .0 9

20 20 20 3.0 9.7 0.29 0.12
40 40 40 2.5 19.5 0.15 0.40

Average increase 1.5 12.9 0.13 0.13

F ig. 3 . Effect o f  deep  p lacem ent o f  n itrogen  on vegetative grow th o f  corn in  Isanti C ounty.

due to a deficiency of lime. A rotation 
of potatoes, oats, corn, corn was being 
followed. Precipitation totaled 3.03 
inches during July and August, which 
was approximately half the normal 
amount for this period. Although the 
soil type was the same as the previous 
field, occasional lenses of finer mate
rials in the profile made it somewhat 
more retentive of water and the appli
cation of fertilizer showed more re

sponse as indicated in figure 3. The 
yields are given in table 3.
4. Chisago County Field— Berrien 

Loamy Fine Sand.
The water-holding capacity and gen

eral fertility of this soil were superior 
to the other three fields since the sand 
was underlain by a fine textured clayey 
subsoil at depths of three to four feet. 
Such soils often occur around the peri- 

( Turn to page 46)

T a b l e  4 .— T h e  e f f e c t  o f  f e r t i l i z e r  p l a c e m e n t  f o r  c o r n  o n  B e r r i e n  l o a m y  f i n e  
s a n d . C h i s a g o  C o u n t y , M i n n e s o t a , 1 9 4 6



Phosphorus: 

The Belle of the Soil

George <2). S'caneth 
American Farm Research Association, Lafayette, Indiana

CROPS do not use a large quantity 
of phosphorus, but what they do 

use is most important and the supply 
must be good. Crops use two to four 
times as much nitrogen and potash as 
phosphorus, but phosphorus is held 
so firmly by the soil that crops seldom 
get enough and farmers have had to 
spend annually about one hundred mil
lion dollars for this element as a fer
tilizer to add it in an available form 
to the soil. The phosphorus is chem
ically complex. It has many chemical 
handles with which to hang onto soil 
surfaces, and so does not move readily 
in the soil solution. I have compared 
phosphorus in the soil to a monkey 
in the jungle. One could not throw 
a monkey far through a thick jungle 
growth because arms, legs, and tail 
would soon catch a limb or vine to 
hang onto. Phosphorus likewise in 
the soil gets tangled up in many simi
lar ways and tends to be hard to move 
and to be kept soluble and available.

Complex Behavior
To understand this complex chemi

cal behavior, let us pretend that phos
phorus is acting in a play as Miss Ortho 
Phosphate, highly attractive to Mr. 
Root Hair of the Plant Family. The 
stage is the soil and the scene of our 
first act is in a very acid room (soil 
at pH between 4.8 and 5.3). Along 
the walls of the room (colloidal sur
faces) are numerous three-handed boys 
(trivalent, iron and aluminum oxides 
and hydrates) that have a great attrac
tion for Miss Phosphate, who also has

three hands. As long as these Iron and 
Aluminum boys have Miss Phosphate 
in this acid ballroom they can really 
strut their stuff and at once they are 
engaged and married. The marriage 
is made secure (insoluble) in the triple 
bonds of these hands. The knot is 
too secure (precipitates of insoluble 
iron and aluminum phosphates) for 
Mr. Root Hair to have much of a 
chance with his courting. He gets 
jilted and his poor mother, the Plant, 
starves because her son could not com
pete with this aggressive competition 
in such an unfavorable environment.

Addition of Lime
In the second scene, the room has 

been brightened up a bit with lime. 
There is just the faint trace of lime in 
the decorations (light liming to pH 
53  to 6.0). But this change has 
proven allergic to the Iron and Alumi
num boys for now they have lost a 
lot of their pep. They are, in fact, 
almost put out of commission (become 
insoluble) and the only time they can 
embrace Miss Phosphate is when she 
bumps occasionally into them as they 
sulk along the walls (absorption of 
phosphates by iron and aluminum in 
the clay particles). But once she 
touches the grabby hands of these slug
gish, immobile Iron or Aluminum fel
lows she is really made a prisoner, held 
in a clumsy embrace (adsorption) but 
not nearly so snugly as when she was 
held by these same individuals when 
they danced about (soluble and mobile) 
in the first scene.

20
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We notice in this second scene a big, 
dark, spongy fellow that in many 
physical respects resembles Mr. Clay 
Particle in which Iron and Aluminum 
are sandwiched. This dark chap an
swers to the name of Mr. Lignin Hu- 
mate from the Family of Organic Mat
ter. Strangely enough he tends to get 
into the hair of the Iron and Aluminum 
boys by getting in front of them to such 
an extent that these boys, who love 
Miss Phosphate so much, cannot touch 
her or hold her hands (protective col
loid reaction). In fact, there is a 
rumor that this Humate fellow actually 
replaces Miss Phosphate at times by 
crowding her out of the embrace of 
these three armed bandits (anionic 
exchange). Mr. Root Hair enjoys hav
ing Mr. Humate around because he 
has discovered that Miss Phosphate is 

I more free to give him some attention. 
I In fact, in such situations Miss Phos- 
I phate is very likely to become annexed 

to the Plant Family.

The Happy Ending
I

HI
The stage setting becomes a happy 

affair in scene three for here every
thing is sweetened up just right with 
lime (about pH 6.5). We find that 
the Iron and Aluminum boys are in 
jail (insoluble), and Miss Phosphate 
is keeping steady company with Cal
cium and Magnesium, the two sons of 
Old Man Dolomitic Lime. She is 
rather free to go to the Plant Family 
at any time, for whenever the door is 
open to the attractive boys, Calcium 
and Magnesium, they usually drag 
Miss Phosphate in, also (mono-cal
cium and mono-magnesium phosphates, 
slightly water-soluble).

It is interesting to note what hap
pens if the stage becomes overdeco
rated with lime (overliming, pH above 
7.0). Then Miss Phosphate and the 
Lime sons, especially with Mr. Calcium, 
go into such an embrace that they can 
hardly be moved (insoluble tri-calcium 
phosphate). Only a few of the rela
tives of the Plant Family as the Le
gumes are able to get them to move.

The Legumes seem to have a better 
broom for sweeping them off their 
feet (root contact and action of ex
creted carbonic acid) than do their 
weaker relatives, the Grasses.

So, we come away from our play 
with the conclusion we liked the third 
scene best and that our hero, Mr. Root 
Hair, is further favored by having Mr. 
Humate around acting as the Jailer for 
the Iron and Aluminum boys and being 
otherwise generally helpful.

Method of Application

The behavior of phosphorus in the 
soil is extremely complex and this 
story is intended to illustrate only some 
of the chief characteristics. The prac
tical advantages of correct liming, the 
addition of organic matter, and the use 
of legumes is implied. Phosphates do 
not move to any appreciable extent in 
the soil and are rapidly converted into 
unavailable forms when mixed thor
oughly in the soil. For this reason they 
should be localized or placed with as 
little mixing with the soil as possible, 
as in bands. Top-dressing or high 
placement of phosphates for cultivated 
crops is not effective; on pastures where 
roots are near the surface top-dressing 
does satisfactorily. Of course, it needs 
to work in cooperation with the other 
nutrient elements because the plants 
will not respond well to additions of 
phosphates if one or more other nutri
ent elements are limiting.

If rock phosphate is used legumes 
must feed on it first for best results 
because this phosphate is in a natu
rally formed, insoluble tri-calcium 
phosphate that is available only 
through the action of carbonic acid 
to convert the phosphate to water- 
soluble mono-calcium phosphate, which 
can enter the plant. In superphos
phates, the phosphate has been changed 
from the rock form to the water-sol
uble mono-calcium phosphate in the 
manufacturing process. Farmers can 
use both forms of phosphates in a

( Turn to page 43)



F ig . 1 .  U rine spots in  an a lfa lfa -b rom e grass fie ld , May 1 5 , 1 9 4 5 . (s e e  T ab le)

Urine Spots Heveal 
Soils Deficiencies

B f  2 .  2 » J J

Agricultural Extension Service, Columbus, Ohio

THERE WERE many complaints in 
Ohio during the early spring of 1945 

and 1946 about the slow and limited 
growth of grass pastures and hay fields. 
The dry season and close grazing of 
1944 reduced the legume content in 
many fields. This reduced the amount 
of nitrogen that might be fixed by 
legumes. The cold weather of April 
in 1945 and 1946 prevented much ni
trate formation and that formed doubt
lessly was leached out of the soil to 
considerable degree by the excessive 
spring rains. However that may be, 
there were in the spring of 1945 and 
1946 large responses to nitrogen ferti

lizer applications. The increased spring 
growth about urine spots of the fall of 
1944 was also very pronounced. A 
good example of this fact was observed 
on a farm near Columbus on which! 
some history and yield data were col
lected.

A seeding of alfalfa and brome grass 
was made in 1942. Along the fence a 
strip 20 feet wide was permitted to re
main in Kentucky bluegrass. The field 
was used for hay and pasture in 1943 
and pasture in 1944. Although the 
original stand of alfalfa was excellent, 
by the spring of 1945 it had declined ]| 
until alfalfa made up only about 25
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j, --WT**'.
KENTUCKY BLUEGRASS -MAY 15,1945

General field Urine Spob

Fig* 2* T he re la tive  grow th o f  K entucky blue* 
grass on u rine spots and ad jo in in g  areas. (see  

T a b le )

per cent of the alfalfa-brome grass 
vegetation. The field had been ferti
lized with 500 pounds of 0-12-12 when 
the alfalfa-brome was established. In 
the spring of 1944 it received about 10

GencUl Field Unne Spot

F ig. S . T he re lative grow th o f  a lfa lfa-b rom e  
grass on urine spots and adjo in ing  areas, (see  

T a b le )

tons of manure and 500 pounds of 
0-14-7 per acre.

In spite of the liberal manure treat
ment, urine spots of the previous year 
showed much ranker growth than the 
surrounding areas in the spring of 1944. 
On the Kentucky bluegrass strip the 
urine spots were especially prominent. 
In the spring of 1945, these urine spots 
were again very pronounced.

In order to get some idea of the differ
ence in growth between the urine areas 
and the remainder of the field, compar
able areas were harvested, the vegeta
tion dried, and the acre yields calculated 
for the different areas. The results are 
given in the following Table.

Y i e l d s  i n  P o u n d s  P e r  A c r e , A i r - D r y  
B a s i s  o f  D i f f e r e n t  T y p e s  o f  P a s t u r e  

O n  M a y  1 5 ,  1 9 4 5

Type of pasture

Pounds of 
air-dry 
herbage 
per acre

Old Kentucky bluegrass.......... 400
Urine spot in old Kentucky

bluegrass................................ 2,800

Brome grass with 25% alfalfa. . 1,135
Urine spot in the brome-alfalfa. 3,405

The urine probably carried in solu
tion about .8 per cent nitrogen, one per 
cent potash, and a trace of phosphate. 
All three nutrients were, of course, in 
a readily available form and probably 
contributed to the increased growth, 
but in consideration of the phosphate 
and potash otherwise applied, it would 
seem that probably nitrogen was the 
major factor contributing to this extra 
growth. This observation together 
with numerous others seems to indi
cate that low yields on grass pastures 
and hay fields frequently might be 
overcome by applications of appropri
ate fertilizers, particularly when the 
legume content is low. It is not pre
sumed that the rate of application on 

( Turn to page 46)
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Soil Fertility and Management 
Govern Cotton Profits

J4. (J3. 'Vanderford
Department of Agronomy, Mississippi State College, State College, Mississippi

S UCCESSFUL farming is an enter
prise that is governed largely by 

two important factors: the land, and 
the man or operator. The fact that 
variations occur in the productive ca
pacity of soils throughout the country 
is well understood, but the limitations 
and agricultural possibilities of differ
ent soils are not always fully appreci
ated nor understood. A successful 
farmer or operator usually gets high 
efficiency from his land without ex
ploiting the soil fertility at a detrimental 
rate, and in some cases over a period 
of time the fertility even may be 
increased.

Some soils by virtue of their fertility 
and physical properties have the capac
ity to produce high yields under very 
crude systems of management over a 
long period of time, while other soils 
require careful and extremely complex 
management practices in order to pro
duce profitable yields. Good land can 
usually be used in many ways, whereas 
poor land generally has a limited num
ber of profitable uses. Economic

changes that force modifications in 
types of agriculture sometimes leave 
farmers in certain areas bewildered and 
finally bankrupt. In other areas, where 
the productivity of the soils permit a 
variety of uses, changes can be made in 
the pattern of farming without serious 
difficulties and hardships.

The Cotton Belt, sometimes referred 
to as the No. 1 problem area of the 
Nation, covers a wide range of climatic 
and soil conditions. The fertility levels 
of the soils vary from the lowest found 
anywhere in the whole United States 
to some that are relatively high. Dur
ing the last 10 years Mississippi alone 
has produced, in addition to other crops, 
an average of approximately 1 % million 
bales of cotton each year. This is more 
than any other state in the Cotton Belt 
produced except Texas. The yields per 
acre have naturally varied according to 
fertility levels of soils and management 
practices carried out on the farms. The 
average yield of all the acres planted 
to cotton in Mississippi during the last 
10 years has been approximately 0.6

T a b l e  1 . C o t t o n  P r o d u c t io n  D a t a  o n  F iv e  F a r m s  w i t h  H i g h  F e r t i l i t y  L e v e l s

500# bales 
per acre

Returns 
per acre

Cost 
per acre

Profit 
per acre

Labor 
returns 

per hour

1.25 157.00 79.00 78.00 .780
1.20 149.00 104.00 45.00 .820
1.24 144.00 92.00 52.00 .450

.90 107.00 47.00 60.00 .510
1.10 137.00 67.00 70.00 .900

Average..................... 1.14 139.00 78.00 61.00 .682

24
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bales per acre. This means, of course, 
that yields on the soils of high fertility 
have raised considerably the average 
yields of low-fertility soils under com
parable management.

Many of the soils of Mississippi and 
other southern states are low in inherent 
fertility and have suffered a loss of 
plant nutrients from leaching, erosion, 
and other soil-depleting processes. This 
being true, they would be expected to 
respond favorably to applications of 
commercial fertilizers. The Mississippi 
Experiment Station has obtained re
sults from fertilizer tests which show 
that applying commercial fertilizers to 
cotton is a profitable procedure; never
theless, there are still many locations 
in the State where cotton is grown with 
little or no added commercial nutrients.

In order to ascertain the influence of 
soil fertility and management on the 
profit made by producing cotton, some 
farm management studies were made 
in 1944 by the Department of Agri
cultural Economics in cooperation with 
the Division of Soils of the Agronomy 
Department of the Mississippi Experi
ment Station. In this study an attempt 
was made to measure the actual weight 
that can be placed on soil resources 
along with the management factor in 
terms of farm income obtained from 
the production of “King Cotton.”

Nature of Study
At the outset of the investigation a 

number of farms that were producing 
cotton as the principal cash crop were

selected, and detailed soil surveys giving 
an inventory of the soils, slopes, and 
erosion conditions on each enterprise 
were made. By studying the soil maps 
and making visits to the farms, a num
ber of these farms which were high in 
fertility, a number which were medium 
in fertility, and a number which were 
low in fertility were selected for fur
ther study. All of these farmers were 
probably above the average in mana
gerial ability and were willing to co
operate in the study.

The farms that were classified as 
having a high fertility level were lo
cated in the Black Belt portion of the 
Coastal Plain section or adjacent to it. 
The low-fertility farms were located in 
areas where sandy Coastal Plain soils 
predominate and fertilization was a 
common practice. The actual expenses 
involved in the production of cotton 
were recorded by the farmer under the 
direction of the agricultural staff mem
ber for the year 1944.

Soil Fertility and N et Income
It must be remembered from the 

outset that productivity is not inde
pendent of management. These are 
two variables that are important in 
the operation of a farm and are desig
nated by the agricultural economist as 
two factors of production. The inher
ent fertility governs the productive pos
sibilities of each soil type, but the man
agement determines what per cent of 
the capacity is attained. In this study 
the management factor was in every

T a b l e  2 . C o t t o n  P r o d u c t io n  D a t a  o n  F iv e  F a r m s  w i t h  M e d i u m  F e r t i l i t y  L e v e l s

500H bales 
per acre

Average.

.9 0

.6 7
1.12
1.13

.43

.93

Returns 
per acre

1 1 8 .0 0
7 3 .0 0

1 3 7 .0 0
1 4 2 .0 0

6 4 .0 0

117.50.

Cost 
per acre

8 9 .0 0
4 3 .0 0  

101.00 
101.00

3 4 .0 0

8 3 .60

Profit 
per acre

2 9 .0 0
2 9 .0 0
3 7 .0 0
4 1 .0 0
20.00

3 1 .20

Labor 
returns 

per hour

.4 6 0

.6 0 0

.8 2 0

.4 6 0

.6 4 0

.560



case above the average, as indicated by 
the interest in keeping farm records. 
Data showing the cost of producing 
cotton on the high-fertility farms are 
given in Table 1.

It is interesting to note that there 
was some variation in the yields per 
acre on these farms, but the average 
yield on the five farms was 1.14 bales 
per acre. The gross returns in terms 
of dollars per acre were rather high and 
might be misleading if the costs of 
making the returns were not considered. 
However, the actual costs were ob
tained and deducted from the cash re
turns giving the profit received from 
each acre of cotton grown on the vari
ous farms. The cost of producing an 
acre of cotton was in every case high, 
and much variation in this item was 
recorded by the operators. This can 
be appreciated when it is remembered 
that farm labor was receiving high 
wages in 1944 and all farmers did not 
work the same number of hours in the 
cotton field. One extra cultivation or 
hoeing on one farm would make the 
cost of producing an acre of cotton 
considerably higher than the cost on 
a nearby farm where the operator was 
able to get by without the extra culti
vation. Picking was another expen
sive process and some of the farmers 
had to pay $3 per hundred to get the 
cotton harvested. The value repre
senting the profit on some of the farms 
amounted to $70 and the average profit 
obtained on all these farms was $61 for 
every acre of cotton produced.

It might be well to point out that 
the acreage devoted to cotton on these 
five farms that year averaged approxi
mately 24 acres per farm. This will 
give an indication of the farm income 
from cotton alone; and it is well above 
the total income on many farms. On 
these farms there was a wide margin 
between the cash returns and the actual 
cost, which is a situation that means 
more profit to the farmer and a higher 
farm income. The fertility level was 
sufficiently high on some of these farms  ̂
so that more than a bale of cotton was

26

produced without any commercial fer-il 
tilizer.

The data obtained on the farms that \ 
were classified as. having a low fer- | 
tility level are given in Table 2. These 11 
farms were somewhat smaller than 11 
the farms classified as high in fertility. | 
The acreage planted to cotton varied 11 
from 5.5 to 25 acres, making an aver-! I 
age of 14.6 acres per farm. The yields - j 
on these farms were lower than on i 
the farms high in fertility, but for this 
particular year they were up to the 19 
State average. In comparison with the' j 
farms high in fertility, it is significant!I 
to note that the average cash return I 
per acre on low fertility farms was less j I 
than the production cost per acre on i I 
farms of high fertility. The margin 11 
between cash return and cost per acre I 
in this case was narrow. The operators i 
of these farms were obtaining a profit j 
on the average of only $12 per acre, 
whereas the farmers on the good land I 
were receiving five times as much.

The farms classed as medium in fer-1 
tility fit in between these two extremes j 
insofar as profits were concerned. Data i 
on these farms are shown in Table 3.
It is interesting that the cost of pro
duction on the soils medium in fertil
ity was highest of all. This was partly 
due to the cost of fertilizer added to 
the soils in an effort to overcome the 
deficiency in fertility. The average 
profit obtained on the six farms in- j 
eluded in this study was $31.20 for 
each acre of cotton. The profit is j 
more important to the farmer than the ! 
cost, and fertilizer used wisely usually j 
pays high dividends in cotton pro
duction.

The results of this study, although j 
of only one-year duration, indicate defv j 
nitely that soil fertility is a basic factor I 
in governing farm incomes and should J 
be considered in all farm-management j 
studies. Farming practices that have j 
been successful on one farm may not j 
be suitable for another farm in the j 
same vicinity and may be still less j 
suitable for a farm in another county!

( Turn to page 47)

B e t t e r  C ro ps  W it h  P l a n t  F ood £



October 1947 27

A b o v e :  F in e  hom es w ith  m odern conven iences in d ica te  so ils  h igh  in  fer tility  and good  m anagem ent. 

Selous: A s th e  fer t ility  d ec lin es and th e to p so il is  lo st by erosion , the hom es also deteriorate.



A b o v e :  Id le  land  w ill p rovide tom e incom e fo r  the farm er when prepared and m anaged aa a pasture.

B e t t e r  C ro ps  W i t h  P l a n t  F ood

B e lo w : W hite D nteh  c lover reaponda w ell to  a p p liea tion i o f  lim e, phosphorus, and potash.
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A b o v e :  P oor, eroded , gu llied  land  such as th is is a lia b ility  to  any farm er. 

B elo w :  T he check  p lo t show s the need for a com plete  fertilizer  in  th is field o f  cotton .
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Every acre on  th e  farm  sh ou ld  produce a p rofitab le crop . Here som e rough, gu llied  land produces 
ex ce llen t k u d su  w hich  provid es grasing during th e  sum m er m onths w hen the pastures need  rest.



wrw p  The eyes of the world have been turned on America’s 1947
A l l i y  L O r n  corn crop. Not only have the people in this country realized

what a failure of the corn crop might mean in the way of1947 food restrictions and higher prices, but the peoples in war-
ravaged countries saw in such a catastrophe lessened pos

sibilities for obtaining the wheat and other food products to stave off starvation 
this coming winter.

So great has been the interest in the matter that special corn reports—weekly 
surveys of progress in the Corn Belt as to stage of maturity and how much “soft” 
corn may result from killing frosts—are being made by the Crop Reporting Board. 
The first one appeared on September 19 based on September 12 data from the 
field. The reports are released on Friday of the week. The last one (as of Octo
ber 3) stated that 87 per cent of the corn acreage in 12 Corn Belt states was 
largely safe from frost. Over the area as a whole the week ending September 
19 was extremely favorable for corn maturity. It now is estimated that the total 
crop will be 2.6 billion bushels, which is about the average of the past 10 years, but 
only four-fifths of last year’s record high.

Back of this lies another telling example of American achievement. Determined 
to produce a bumper crop this year, our farmers encountered an unusually cold 
and very wet spring, with serious floods in many areas delaying planting to critical 
dates. Every ingenuity had to be employed to get the corn into the ground, and 
much of it had to be replanted. This never could have been accomplished were 
it not for widespread mechanization, in the way of tractors and improved planting 
equipment, which has cut time and labor factors. Even so, many a tractor was 
run day and night.

Next came the use of hybrids, with much of the late planting being done with 
short season strains. The development of hybrid corn and its amazing effects 
upon increasing our corn yields are well known. Few are the acres now planted 
to open-pollinated strains.

Recent research on balanced fertilizers for corn and on corn population per 
acre was put to work. More acres were fertilized with greater amounts per acre. 
In order to utilize the additional fertilizer, heavier rates of planting were em
ployed. This combination is resulting in significant increases in yields. Pest con
trol was studied and practiced and the growing crop was carefully watched.

On August 1, when it became apparent that despite all of these efforts, early 
frosts might get as much as 200 million bushels of the crop, an intensive combined 
Federal, State, and private research program to develop portable corn-drying 
equipment for farm or community use was authorized as the first research project 
under the Research and Marketing Act. This emergency corn-drying project got 
under way without delay with four U. S. Department of Agriculture bureaus 
correlating their efforts and cooperating with experiment stations in the Corn 
Belt States. A few driers meeting specifications already have been purchased for 
demonstration purposes. With the most critical time for spoilage of soft corn in
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the winter or early spring, it is safe to say that this project will result in the use 
of enough driers to take care of a large percentage of the immature corn.

Corn is grown in every state of the Union. It is fortunate for the Nation that 
some of the states outside the Corn Belt have had better, weather. The South 
is learning how to grow corn. Yields comparing well and even topping some 
of the yields in the Midwest are being obtained in North Carolina. It is estimated 
that this State will realize its highest average yield this year and that this average 
will surpass the highest average of the Corn Belt.

When the final corn picture for 1947 is drawn, it cannot help but prove a 
tribute to American agricultural science and the American farmers who are put
ting it into practice. And history may prove that at no other time has this com
bination done more for the benefit of all mankind.

Soil What is it? According to G. B. Whiteside of the Dominion
Experimental Station, Charlottetown, P. E. I., soil fertility is

„  B_ m the capacity or quality of the soil necessary to supply plantJt ertlllty nutrients in sufficient amounts and in the correct balance for
the growth of plants when factors such as temperature, moisture 

conditions, and the physical condition of the soil are favorable. A good and in
clusive definition, in our opinion!

He goes on to explain that soil fertility is not just a matter of the percentages 
of plant food constituents in the soil, but that it involves several other factors. 
Not only is it essential to have an adequate supply of plant nutrients in a form
readily available for plant use, but to have them present in a proper relationship
or balance, one to another. An excess of one nutrient element may result in 
restricted plant growth and lowered yields just as will an insufficiency of a plant- 
food constituent.

Soil reaction or the degree of acidity is also important in soil fertility. Where 
the soils are very acid, the availability of plant nutrients will be reduced. Soil 
reaction also influences the number and activity of soil organisms and may cause 
a reduction in the soil population resulting in the lowering of many soil activities.

To be fertile a soil must be in good tilth, permitting the free development of 
plant roots and allowing for the free movement of air and water while at the same 
time enabling the soil to retain enough water for plant growth. The tilth or 
physical condition of the soil will in large measure be determined by the amount 
of humus which is essential to a fertile soil. Humus will help to make plant 
nutrients available and help to conserve and maintain them in a proper balance, 
as well as being a source of nutrients.

Mr. Whiteside believes that soil fertility is not just a question of a supply of 
plant nutrients, but also of a proper soil environment. To maintain and build up 
a high state of soil fertility will require a well-balanced soil management program 
designed to supply organic materials and lime as well as mineral fertilizers, to 
include crop rotations, grassland management, and protection for bare plowed 
or cultivated land.

When people try to live by getting more out of the land and out of each 
other than they give back, the community sickens and may die. But it has 
been shown that when they take care of the .land and each other, they are 
likely to find eventual security through this stewardship of their physical and 
human resources.— Arthur Raper.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes 
Cents 

per bu.

Com 
Cents 
per bu.

Wheat 
Cents 
per bu.

Hay 
Dollars 
per ton

Cottonseed 
Dollars Truck 
per ton Crops

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June
> A t. Aug. 1909-

July 1914___ 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1922............... . 22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.42
1923............... . 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924............... . 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925............... 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1926............... 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927............... . 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928............... . 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929............... 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930............... 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931............... 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932............... 6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933............... . 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934............... 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935................ 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936............... . 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937............... 8 .4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938............... 8 .6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939............... 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940............... 9 .9 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941............... . 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942............... . 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943............... . 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944............... . 20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945............... . 22.4 42.6 139.0 200.0 114.0 149.0 15.10 51.80
1946 

September. . 35.30 48.8 128.0 224.0 173.0 179.0 15.40 57.80
October___ ..  37.69 53.0 122.0 209.0 171.0 188.0 16.10 66.00
November.. .. 29.23 43.8 123.0 200.0 127.0 189.0 17.20 89.90
December.. . 29.98 43.5 126.0 210.0 122.0 192.0 17.70 91.50

1947 
January__ .. 29.74 39.0 129.0 220.0 121.0 191.0 17.50 90.40
February... .. 30.56 31.9 131.0 228.0 123.0 199.0 17.50 88.20
M arch........ . 31.89 33.6 139.0 235.0 150.0 244.0 17.40 88.00
April.......... . 32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00
M ay........... . .  33.50 44.6 153.0 233.0 159.0 239.0 16.80 83.70
June........... . .  34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60
Ju ly ............ . 35.88 48.5 169.0 251.0 201.0 214.0 15.10 79.00
A ugust.. .. 33.15 38.1 161.0 270.0 219.0 210.0 15.30 75.50

1922................ 185
Index Numbers (Au9. 1909—July 1914 — 100] 

228 95 114 116 109 98 135
1923............... 231 190 133 137 129 105 110 183

1 1924................ 185 190 98 170 166 141 107 147 143
1 1925............... 158 168 245 188 109 163 108 140 143

1926............... 101 179 189 134 116 138 112 98 139
1927............... 163 207 146 124 132 135 87 154 127
1928............... 145 200 76 134 131 113 95 152 154
1929............... 135 183 189 133 124 117 92 137 137
1930............... 77 128 131 123 93 76 93 98 129
1931............... 46 82 66 83 50 44 73 40 115
1932............... 52 105 55 62 50 43 52 46 102
1933............... 82 130 118 79 81 84 68 57 91
1934............... 100 213 64 91 127 96 111 146 95
1935............... 90 184 85 80 102 94 63 135 119
1936............... 100 236 164 106 163 116 94 148 104

! 1937............... 68 204 76 93 81 109 74 87 110
1938............... 69 196 80 83 76 64 57 97 88
1939............... 73 154 100 85 88 78 67 94 91
1940................ 80 160 78 97 96 77 64 96 111

I 1941............... 137 264 116 107 117 107 81 211 129
1942............... 153 369 168 136 143 124 91 202 163
1943............... 160 405 188 232 174 154 125 231 245

! 1944............... 167 420 214 219 170 160 138 234 212
1 1945............... 435 199 228 178 169 127 230 224
1 1946

September. 285 488 184 255 269 202 130 256 154
October.. . . 304 530 175 238 266 213 136 293 151
November. 236 438 176 228 198 214 145 899 207
December.. 242 435 181 239 190 217 149 406 166

1947 
January .. . . 240 390 185 351 188 216 147 401 238
February. . . 246 319 188 260 192 225 147 391 275
M arch........ 257 336 199 268 234 276 147 390 299
April..........
M ay...........

260 301 211 265 254 271 145 390 295
446 220 265 248 270 142 371 286

June........... 460 224 284 288 247 135 353 215
Ju ly ............ 289 485 242 286 313 242 127 350 189
A ugust.. . . 381 231 308 341 238 129 335 211
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1910-14.......
192 3............
192 4 ............
192 5............
192 6 ............
192 7 ............
192 8 .............
192 9............
193 0 ............
193 1............
193 2............
193 3............
193 4 ............
193 5............
193 6 ............
193 7 .............
193 8 ............
193 9 ............
194 0 ............
194 1............
194 2............
194 3............
194 4............
194 5............
1946 

September 
October... 
November 
December.

1947 
January. .  
February. 
M arch.. . .
April........
May. . . . .
June........
July.........
August. . .

192 3 .............
192 4 .............
192 5 ............
192 6 ............
1927.....----
192 8 .............
192 9 .............
193 0 .............
193 1.............
193 2 ............
193 3 ............
193 4 ............
193 5 .............
193 6 .............
193 7 .............
193 8 ............
193 9 .............
194 0 .............
194 1.............
194 2 .............
194 3 .............
194 4 .............
194 5 ............
1946 

September 
October... 
November 
December.

1947 
January .. 
February. 
M arch.. . .
April........
M ay........
June........
July.........
August. . .

Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-1 2 %  
ammonia, 
15%  bone

Tankage 
11%  

ammonia, 
15%  bone 

phosphate,of soda of ammonia meal phosphate, f.o.b. Chiper unit N bulk per S. E. Mills f.o.b. factory, cago, bulk,bulk unit N per unit N bulk per unit N per unit N
$2 .68 $2 .85 $3 .50 $3.53 $3.37

3 .0 2 2 .9 0 6 .1 9 4 .8 3 4 .5 9
2 .9 9 2 .4 4 5 .87 5 .0 2 3 .6 0
3 .11 2 .4 7 5 .41 5 .3 4 3 .9 7
3 .0 6 2 .41 4 .4 0 4 .9 5 4 .3 6
3 .01 2 .2 6 5 .07 5 .87 4 .3 2
2 .6 7 2 .3 0 7 .0 6 6 .63 4 .9 2
2 .5 7 2 .0 4 5 .6 4 5 .0 0 4 .61
2 .4 7 1.81 4 .7 8 4 .9 6 3 .7 9
2 .3 4 1 .46 3 .1 0 3 .9 5 2.11
1.87 1 .04 2 .1 8 2 .1 8 1.21
1 .5 2 1.12 2 .9 5 2.86 2 .0 6
1 .52 1.20 4 .4 6 3 .1 5 2 .67
1 .47 1 .15 4 .5 9 3 .1 0 3 .0 6
1 .53 1 .23 4 .1 7 3 .4 2 3 .5 8
1 .63 1 .32 4 .9 1 4 .6 6 4 .0 4
1 .69 1 .38 3 .6 9 3 .7 6 3 .1 5
1 .69 1 .35 4 .0 2 4 .41 3 .8 7
1 .69 1 .36 4 .6 4 4 .3 6 3 .3 3
1 .69 1.41 5 .5 0 5 .32 3 .7 6
1 .74 1.41 6.11 5 .7 7 5 .04
1 .7 5 1 .42 6 .3 0 5 .7 7 4 .8 6
1 .75 1 .42 7 .6 8 5 .7 7 4 .8 6
1 .7 5 1 .42 7 .81 5 .7 7 4 .8 6

2.22 1 .46 10.32 6 .9 5 6 .0 7
2.22 1 .46 13.20 7 .1 2 8 .3 0
2.22 1.46 15.19 11.26 12.14
2.22 1 .46 14.63 11.37 12.14

2 .3 6 1 .46 12 .98 11.06 12.14
2 .41 1 .46 10.01 11.06 12.14
2 .41 1 .46 11.98 11.06 12.50
2 .41 1.51 11.72 10.79 12.75
2 .41 1.51 10.55 9 .9 8 12.75
2 .41 1.51 10.94 9 .9 8 12.75
2 .41 1 .59 12.56 9 .9 8 12.75
2 .5 3 1 .60 13.01 9 .9 8 12.75

Index Numbers (1910*14 =  100)

112 102 177 137 136
111 86 168 142 107
115 87 155 151 117
113 84 126 140 129
112 79 145 166 128
100 81 202 188 146
96 72 161 142 137
92 64 137 141 12
88 51 89 112 63
71 36 62 62 36
59 39 84 81 97
59 42 127 89 79
57 40 131 88 91
59 43 119 97 106
61 46 140 132 120
63 48 105 106 93
63 47 115 125 115
63 48 133 124 99
63 49 157 151 112
65 49 175 163 150
65 50 180 163 144
65 50 219 163 144
65 50 223 163 144

83 51 295 197 180
83 51 377 202 246
83 51 434 319 360
83 51 418 322 360

88 51 371 313 360
90 51 286 313 360
90 51 342 313 371
90 53 335 306 378
90 53 301 283 378
90 53 313 1 283 378
90 56 359 283 378
94 56 372 283 378

High grade 
ground 
blood, 

1 6 -1 7 ^  
ammonia, 
Chicago, 

bulk 
per unit N 

S3.52 
5 .1 6
4 .2 5
4 .7 5
4 .9 0
5 .7 0  
6.00
5 .72  
4 .5 8
2 .46  
1.36
2 .46  
3 .27
3 .6 5
4 .2 5
4 .8 0  
3 .53
3 .9 0  
3 .3 9  
4 .43
6 .76  
6 .62
6.71
6.71

12.14
12.14 
12.75
11.17

10.32
10.17 
10.50 
11.39
8 .80
8 .2 6
8.66
8 .73

147
121
135
139
162
170
162
130

70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191

345
345
362
317

293
289
298
324
250
234
246
248
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Wholesale Prices of Phosphates and Potash **
Tennessee Muriate Sulphate Sulphate Manure

Super Florida
phosphate of potash of potash of potash salts

rock, bulk, in bags, magnesia, bulk,
phosphate land pebble 75% f.o.b. per unit, per unit, per ton, per unit,

Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. A t
more, mines, bulk, bulk. lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1
1910-14............. $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1923................... .550 3.08 7.50 .588 .836 23.32
1924................... .502 2.31 6.60 .582 .860 23.72
1925................... .600 2.44 6.16 .584 .860 23.72
1926................... .598 3.20 5.57 .596 .854 23.58 .537
1927-................. .525 3.09 5.50 .646 .924 25.55 .586
1928................... .580 3.12 5.50 .669 .957 26.46 .607
1929................... .609 3.18 5.50 .672 .962 26.59 .610
1930................... .542 3.18 5.50 .681 .973 26.92 .618
1931................. .485 3.18 5.50 .681 .973 26.92 .618
1932................. .458 3.18 5.50 .681 .963 26.90 .618
1933................... .434 3.11 5.50 .662 .864 25.10 .601
1934................. .487 3.14 5.67 .486 .751 22.49 .483
1935................. .492 3.30 5.69 .415 .684 21.44 .444
1936................. .476 1.85 5.50 .464 .708 22.94 .505
1937................. .510 1.85 5.50 .508 .757 24.70 .556
1938................. .492 1.85 5.50 .523 .774 15.17 .572
1939................. .478 1.9 5.50 .521 .751 24.52 .570
1940................. .516 1.90 5.50 .517 .730 24.75 .573
1941................. .547 1.94 5.64 .522 .780 25.55 .570
1942................. .600 2.13 6.29 .522 .810 25.74 .205
1943................. .631 2.00 5.93 .522 .786 25.35 .195
1944.................. .645 2.10 6.10 .522 .777 25.35 .195
1945.................. .650 2.20 6.23 .522 .777 25.35 .195
1946

September. . .700 2.60 6.60 .471 .729 22.88 .176
October........ .700 2.60 6.60 .471 .729 22.88 .176

• November. . .700 2.60 6.60 .535 .797 26.00 .200
December .700 2.60 6.60 .535 .797 26.00 .200

1947
January . . . . .700 2.60 6.60 .535 .797 26.00 .200
February, , . .720 2.60 6.60 .535 .799 26.00 .200
M arch.......... .740 2.75 6.60 .535 .797 26.00 .200
April............ .740 2.97 6.60 .535 .797 26.00 .200
M ay............. .740 2.97 6.60 .535 .797 26.00 .200
Ju n e............. .752 2.97 6.60 .330 .589 12.76 .176
Ju ly .............. .760 2.97 6.60 .353 .629 13.63 .188
August......... .760 3.08 6.60 .353 .629 13.63 .188

Index Numbers (1910- 1 4 = 1 0 0 )

1923...................... 103 85 154 82 88 96
1924..................... 94 64 135 82 90 98
1925...................... 110 68 126 82 90 98
1926...................... 112 88 114 83 90 98 82
1927...................... 100 86 113 90 97 106 89
1928..................... 108 86 113 94 100 109 92
1929..................... 114 88 113 94 101 110 93
1930..................... 101 88 113 95 102 111 94
1931..................... 90 88 113 95 102 111 94
1932...................... 85 88 113 95 101 111 94
1933..................... 81 86 113 93 91 104 91
1934..................... 91 87 110 68 79 93 74
1935..................... 92 91 117 58 72 89 68
1936..................... 89 51 113 65 74 95 77
1937..................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939..................... 89 53 113 73 79 101 87
1940..................... 96 53 113 72 77 102 87
1941..................... 102 54 110 73 82 106 87
1942...................... 112 59 129 73 85 106 84
1943..................... 117 55 121 73 82 105 83
1944..................... 120 58 125 73 82 105 83
1945..................... 121 61 128 73 82 105 83
1946

September. . . . 131 72 135 66 76 95 80
October........... 131 72 135 66 76 95 80
November. . . . 131 72 135 75 84 106 83
December........ 131 72 135 75 84 108 83

1947
January ........... 131 72 135 75 84 108 83
February......... 134 72 135 76 84 108 83
M arch.............. 138 76 135 75 84 108 83
April................ 138 82 135 75 84 108 83
M ay................. 138 82 135 75 84 108 83
June................. 140 82 135 60 62 53 80
Ju ly .................. 142 82 135 64 66 56 82
August............. 142 85 135 64 66 56 82
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Combined Index Numbers of Prices off Fertilizer Materials, Farm Products 
and All Commodities

Prices paid
by farmers Wholesale

Farm
for com
modities

prices 
of all com Fertilizer Chemical Organic Superphosprices* bought* modities! material! ammoniates ammoniates phate Potash**

1923............ . 143 152 147 114 107 144* 103 79
1924............ . 143 152 143 103 97 125 94 79
1925............ 156 156 151 112 100 131 109 80
1926............ 146 155 146 119 94 135 112 86
1927............ 142 153 139 116 89 150 100 94
1928............ 151 155 141 121 87 177 108 97
1929............. 149 154 139 114 79 146 114 97
1930............. 128 146 126 105 72 131 101 99
1931............ 90 126 107 83 62 83 90 99
1932............ 68 108 95 71 46 48 85 99
1933............ . 72 108 96 70 45 71 81 95
1934............... 90 122 109 72 47 90 91 72
1935.............. 109 125 117 70 45 97 92 63
1936.............. 114 124 118 73 47 107 89 69
1937.............. 122 131 126 81 50 129 95 75
1938.............. 97 123 115 78 52 101 92 77
1939............... 95 121 112 79 51 119 89 77
1940.............. 100 122 115 80 52 114 96 77
1941.............. 124 131 127 86 56 130 102 77
1942.............. 159 152 144 93 57 161 112 77
1943.............. 192 167 151 94 57 160 117 77
1944.............. 195 176 152 96 57 174 120 76
1945.............. 202 180 154 97 57 175 121 76

1946
September.. 243 210 181 108 67 223 131 70
October... 273 218 197 115 67 286 131 70
November. 263 224 198 127 67 382 131 78
December... 264 225 204 127 67 376 131 78

1947 
January. . . . 260 227 206 126 69 359 131 78
February,. 262 234 209 124 70 329 134 78
March....... 280 240 216 128 70 354 138 78
April......... 276 243 215 129 71 354 138 78
May.......... 272 242 215 127 71 339 138 78
June.......... 271 244 215 125 71 343 140 63
July.......... 276 244 219 128 72 359 142 67
August.. . . . 276 249 223 130 75 364 142 67
• U. S. D. A. figures. B eg inn ing  J a n u a ry  1946 fa rm  prices and  index num bers of 

specific fa rm  p ro d u c ts  rev ised  from  a  ca len d ar y e a r  to  a  c rop -y ear basis. Truck 
crops index  ad ju sted  to  th e  1924 level of th e  all-com m odity  index, 

t  D ep artm en t o f L abor index  converted  to  1910-14 base.
i  T he Index  num bers of p rices of fe r ti liz e r  m a te ria ls  a re  based on o rig ina l study 

m ade by th e  D ep artm en t o f A g ricu ltu ra l Econom ics and  F a rm  M anagem ent 
C ornell U n iversity , I th aca , New Y ork. These indexes a re  com plete since 1897. 
The se ries  w as rev ised  and  rew eig h ted  as  of M arch 1940 and  N ovem ber 1942.

1 Since Jnne 1941, manure salts are  quoted F.O.B. mines exclusively.
» «  xhe w eighted  average  o f prices actually paid fo r  potash are low er than the 

■i...inii average  because since 1926 over 90% of the potash used In agriculture has 
been contracted fo r  during  the discount period. Since 1937, the maximum discount 
l . , ,  been 12%. Applied  to m uriate o f potash, a  price slightly  above $.471 per 
unit KrO thus m ore nearly  approxim ates the annual average  than do prices based 
on arithm etical averages o f monthly quotations.
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1946," Bu. of Chem., State Dept, of Agr., 
Sacramento, Calif., Vol. XXXV, No. 4, Oct., 
Nov., Dec. 1946, Allen B. Lemmon.
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"Homemade Fertilizer Applicator," Ext. 
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Cir. 147-A, April 1947, O. J. Trenary.

"Fertilizing Connecticut Tobacco,” Agr. 
Exp. Sta., New Haven, Conn., Bui. 503, Jan.
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"A Symposium on the Effects of Soil Ele
ments on Food," State Dept, of Agr., Talla
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"Fertilizer Materials Used in Florida for 
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43a., Bui. 253, March 1947, F. F. Cowart and 
E. F. Savage.

"Fertilizers for Field Crops," Agr. Ext. Serv., 
Iowa State College, Ames, Iowa, Pamph. 112 
(Rev.), Jan. 1947.

"Fertilizer Recommendations for Mississippi, 
1947," Agr. Exp. Sta., Miss. State College, 
State College, Miss,, Cir. 128, Dec. 1946, 
Clarence Dorman.

"Fertilizing Oats with Nitrogen in the

Yazoo-Mississippi Delta," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Serv. Sheet 
403, Dec. 1946, John Pitner and Perrin Gris
som.

"Seventeenth Annual Report of the New  
Mexico Feed and Fertilizer Control Office," 
State College, N. Mex:., Dec. 31, 1946, R. W. 
Ludwick. and Lewis T. Elliott.

"Fertilizer Sales by Grades in Order of Ton- 
nage, July 1, 1946-Dec. 31, 1946,” N. C. Dept, 
of Agr., Raleigh, N. C.

"Ohio Fertilizer Recommendations 1947-48 
for Field Crops, Permanent Pastures and Hay 
Fields," Agr. Ext. Serv., Ohio State Univ., 
Columbus, Ohio, No. 285, July, 1947, Earl 
Jones and Robert E. Yoder.

"Fertilizer Sales in Ohio, January 1 to June 
30, 1947," Dept, of Agron., Ohio State Univ., 
Columbus, Ohio.

"Summary of Fertilizer and Fertilizer Ma
terials Sold in South Carolina," Dept, of Fer
tilizer Inspection and Analysis, Clemson Agr. 
College, Clemson, S. C., Sept. 3, 1947.

"Nitrogen Fertilizers for Rice," Agr. Exp. 
Sta., Texas A & M, College Station, Texas, 
P. R. 1055, Feb. 3,1947, R. H. Wyche.

"Distribution of Fertilizer Sales in Texas, 
July 1—December 31, 1946," Agr. Exp. Sta., 
Texas A 6r M, College Station, Texas, P. R. 
1057, Feb. 14, 1947, J. F. Fudge.

",Superphosphate Increases Yield of Alfalfa 
in the Wichita Irrigated Valley," Agr. Exp. 
Sta., Texas A & M, College Station, Texas, 
P. R. 1071, April 19, 1947, L. E. Broods.

"Fertilizer Studies with Sweet Potatoes," 
Agr. Exp. Sta., Texas A Or M, College Station, 
Texas, P. R. 1074, April 24, 1947, Ralph 
Michael.

"Nitrogen on Orchard Grass Pays," Agr. 
Exp. Sta., Blacksburg, Va., Bui. 404, March 
1947, G. D. Jones, T. J. Smith, and M. H. 
McVickar.

"The Effect of Nutrition on the Chemical 
Composition of Winesap Apple Foliage,” Agr. 
Exp. Sta., Blac\sbttrg, Va., Tech. Bui. 106. 
April 1947, G. M. Shear.

"A Study of the Solution Phase of Mixed 
Fertilizers," Agr. Research Admin., U.S.D.A., 
Beltsville, Md., Research Rpt. No. 80, March 
20, 1947, Lewis F. Rader, jr.

"Availability of Urea-Formaldehyde Reac
tion Products as Shown by Pot Tests," Agr. 
Research Admin., U.S.D.A., Beltsville, Md., 
Research Rpt. No. 83, March 31, 1947, W. H.
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Armiger, F. O. Lundstrom, K. G. Clark, and 
M. S. Anderson.

"Urea-Formaldehyde Products as Nitrogen 
Carriers for Field Turf," Agr. Research Admin., 
U.S.D.A., Beltsville, Md., Research Rpt. No. 
84, March 11, 1947, M. S. Anderson, W. H. 
Armiger, and L. T. Alexander.
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Structure for Use in Farm Plans for Water 
Management,” Agr. Exp. Sta., College of Agr., 
Univ. of Mo., Columbia, Mo., Bui. 499, Aug. 
1946, J. C. Wooley, W. M. Clark, and R. P. 
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lis, Ore., Ext. Bui. 675, Sept. 1946, M. L. Up
church and E. L. Potter.

"Erosion Control Methods," Agr. Ext. Serv., 
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April 1946, G. E. Martin.
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Texas, P. R. 1065, March 20, 1947, R. E. Dick
son, C. E. Fisher, and P. T. Marion.

"Soil Survey of Bedford County, Tennessee," 
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No. 12, April 1947, L. J. Strickland, Foster 
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M atze\, and B. H. Williams.

Crops
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E. V. Smith.
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Agr. Exp. Sta., Ala. Polytechnic Inst., Auburn, 
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"Olive Culture in California," Agr. Ext. 
Serv., College of Agr., Univ. of Calif., Berk
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"Lawns,” Statistics and Publications Branch, 
Dept, of Agr., Toronto, Ont., Canada, Bui. 
448, April 1947, J. S. Shoemaker and J. C. 
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"Home Vegetable Garden in Hawaii,” Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu, T. H., I 
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"Report on Agricultural Research for the 
Tear Ending June 30, 1946, Part I,” Agr. Exp. jj 
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Orono, Maine, Bui. 442, June 1946.
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Hickey.
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"Annual Report for the Fiscal Year Ending 
June 30, 1946," Agr. Exp. Sta., Mass. State 
College, Amherst, Mass., Bui. 436, Sept. 1946.

"Eighty-fifth Annual Report of the Secre
tary," State Board of Agr., Lansing, Mich., 
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June 30, 1946," Agr. Exp. Sta., Univ. of 
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"Yield and Nutrient Content of Sugar-Beet 
Tops,” Agr. Exp. Sta., Univ. of Minn., St. 
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"Management of the Cloquet Forest, Second 
Ten-Year Period," Agr. Exp. Sta., Univ. of 
Minn., St. Paul, Minn., Tech. Bui. 171, June
1946, J. H. Allison and R. M. Brown.

"Improved Varieties of Farm Crops,” Agr. 
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"The Home Fruit Planting," Agr. Ext. Serv., 
Univ. of Minn., St. Paul, Minn., Ext. Bui. 
255, May 1947, L. C. Snyder.

"Highlights of the Work of the Mississippi 
Experiment Station," State College, Miss., 
Fifty-eighth Annual Rpt. for the Fiscal Year 
Ending June 30, 1945.

"The Production and Utilization of Kudzu," 
Agr. Exp. Sta., Miss. State College, State 
College, Miss., Bui. 438, Oct. 1946, R. E. 
O’Brien and D. W. Shelton.

"Cotton Varieties in the Yazoo-Mississippi 
Delta, 1944-1946,” Agr. Exp. Sta., Miss. State 
College, State College, Miss., Bui. 445, May
1947, James B. Dick and Sidney G. Brain. 

"Pecan Production in Mississippi,” Ext.
Serv., Miss. State College, State College, Miss., 
Ext. Cir. 138 “10M”, June 1946, Chesley 
Hines and A. C. Gossard.

"Fall Production of Snap Beans in Missis
sippi,” Agr. Exp. Sta., Miss. State College, 
State College, Miss., Inf. Sheet 384, Jan. 1947, 
John L. Bowers.

"Growing Good Crops of Oats in Missouri,” 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
Bui. 501, Jan. 1947, J. M. Poehlman.

"Pruning Suggestions for Apple and Pear 
Trees,” Agr. Exp. Sta., Univ. of Mo., Colum
bia, Mo., Cir. 315, May 1947, T. J. Talbert.

"Balanced Farming in Missouri," Agr. Ext. 
Serv., Univ. of Mo., Columbia, Mo., Cir. 537, 
Nov. 1946.

"Perennial Plants for Beautifying the Home 
Grounds," Ext. Serv., Univ. of Mo., Columbia, 
Mo., Cir. 538, Nov. 1946.

"Recommended Varieties of Farm Crops for 
Montana, 1947," Agr. Exp. Sta., Montana 
State College, Bozeman, Mont., Cir. 188, 
March 1947.

"Effects of Time of Cutting on Yields and 
Feeding Value of Prairie Hay," Agr. Exp. 
Sta., Univ. of Nebr., Lincoln, Nebr., Bui. 
385, Feb. 1947, M. L. Baker, V. H. Art hand, 
E. C. Conard, and L. C. Newell.

"Starting Vegetable Plants," N. Y. State Col
lege of Agr., Cornell Univ., Ithaca, N. Y.,

Bui. 448, Oct. 1940 (Rev. Feb. 1947), G. J. 
Raleigh.

"The Vegetable Garden,” N. Y. State 
College of Agr., Cornell Univ., Ithaca, N . Y., 
Ext. Bui. 696, March 1946 (Rev. March 1947), 
Arthur J. Pratt, R. W. Leiby, and Charles 
Chupp.

"Muckland and Upland Potatoes: Grade 
Quality and Wholesale Price at Buffalo and 
Rochester’’ Agr. Exp. Sta., Cornell Univ., 
Ithaca, N. Y., Sta. Bui. 837, April 1947, W. E. 
Pullen.

"Home Culture of Roses," Agr. Ext. Serv., 
Univ. of N . C., Raleigh, N. C., Ext. Cir. 200, 
April 1947, Glenn O. Randall.

"Better Tobacco Plants," Agr. Ext. Serv., 
Univ. of N. C., Raleigh, N . C., Ext. Folder 
70, April 1947, Roy R. Bennett.

"Tobacco Plant Bed Preparation and Man
agement," Agr. Ext. Serv., Ohio State Univ., 
Columbus, Ohio, Bui. 280, Feb. 1947, D. R. 
Dodd, Paul Haag, and T. H. King.

"Biennial Report, 1945-1946,” State Dept, 
of Agr., Columbus, Ohio.

"Thirty-Second Annual Report,” Okla. Ext. 
Serv., Okla. A & M, Stillwater, Okla., Cir. 433, 
June 1946.

"Manual of the Grasses of Oklahoma,” 
Okla. A €r M, Stillwater, Okla., Vol. 43, No. 
21, Aug. 1946, H. I. Featherly.

"Will It Grow in Oklahoma?" Agr. Exp. 
Sta., Okla. A 6r M, Stillwater, Okla., Bid. 
B-307, March 1947, L. L. Ligon.

"The Oklahoma Small Grain Testing Pro
gram," Agr. Exp. Sta., Okla. A €r M, Still
water, Okla., Sta. Bui. 308, April 1947, Roy M. 
Oswalt and A. M. Schlehuber.

"Yield and Chemical Composition of Oil 
From Castor Beans Grown in Oklahoma,” 
Agr. Exp. Sta., Okla. A & M, Stillwater, Okla., 
Tech. Bui. No. T-27, May 1947, J. E. Webster,
H. Fellows, and H. F. Murphy.

“Good Pasture for Oklahoma,” Agr. Exp. 
Sta., Okla. A & M, Stillwater, Okla., Cir. 
C-125, July 1947.

“Progress Report, 1947,” Okla. Veg. Re
search Sta., Bixby, Okla., Mimeo. Cir. M-168, 
June 1947.

"Methods Used in Planting Bermuda Grass 
Roots at Coal gate Pasture Fertility Station,” 
Agr. Exp. Sta., Okla. A &M, Stillwater, Okla., 
Misc. Publ. No. 10. May 1947, Horace J. 
Harper.

"Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College, Pa., Supple
ment No. 3 to Bui. 480, June 1947.

"Growing Blackberries and Black and Purple 
Raspberries in Pennsylvania," Agr. Ext. Serv., 
Pa. State College, State College, Pa., Cir. 272, 
March 1945, J. L. Mecartney.

"The Family Vegetable Garden,” Agr. Ext. 
Serv., Pa. State College, State College, Pa., 
Cir. 287, Feb. 1946, W. B. Nissley.

" Growing Strawberries in Pennsylvania,” Agr. 
Ext. Serv., Pa. State College, State College, Pa., 
Cir. 290, March 1946, /. L. Mecartney.
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"Efficient Corn Growing," Agr. Ext. Serv., 
Penn. State College, State College, Pa., Cir. 
305, Feb. 1947, J. B. R. Dickey.

"Pastures and Pasture Problems in North
eastern States," Agr. Exp. Sta., Pa. State 
College, State College, Pa., Bui. 485, Dec.
1946, R. J. Garber, W. M. Myers, and V. G. 
Sprague.

"Trials of Annual Flowers, 1946," Agr. 
Exp. Sta., Penn. State College, State College, 
Pa., Paper No. 1347, Nov. 15, 1946, E. I. 
Wilde and John R. Culbert.

",Manila Grass for Lawns," Federal Exp. 
Sta., Mayaguez, Puerto Rico, Cir. 26, March
1947, N . F. Childers and D. G. White. 

"Tropical Kudzu in Puerto Rico," Federal
Exp. Sta., Mayaguez, Puerto Rico, Cir. 27, 
March 1947, E. A. Telford and N. F. Childers.

"Seven Steps to Profitable Cotton Produc
tion in South Carolina," Agr. Ext. Serv., Clem
son Agr. College, Clemson, S. C., Cir. 298, 
April 1947.

"Alfalfa in South Dakota," Agr. Exp. Sta., 
S. D. State College, Brookings, S. Dak-, Bui. 
383, Sept. 1946, Samuel Garver.

"Grow More Winter Cover Crops to Pro
duce M.ore Food and Feed to Conserve Soil 
Fertility— Save Labor," Agr. Ext. Serv., Univ. 
of Tenn;  Knoxville, Tenn., Leaflet 6, Rev. 
June 1947, H. W. Wellhausen.

"Vines for Beauty and Utility," Agr. Ext. 
Serv., Univ. of Tenn., Knoxville, Tenn., 
Leaflet 92, Feb. 1947, W. C. Pelton.

"Grow More Corn on Fewer Acres," Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Leaflet 93, April 1947, H. W. Wellhausen 
and B. W. Hatcher.

"Tennessee 7 Step Cotton Program," Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Leaflet 94.

"Alta and Kentucky 31 Fescue Production 
in Tennessee," Agr. Ext. Serv., Univ. of Tenn., 
Knoxville, Tenn., Leaflet 95, July 1947, H. W. 
Wellhausen.

"Kentucky 31 and Alta Fescues," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
Cir. of Inf. 77, Feb. 21, 1947.

"Tomato Diseases in Texas," Agr. Exp. 
Sta., Texas A & M, College Station, Texas, 
Cir. 113, Nov. 1946, P. A. Young.

"Blackland Pastures, Suggestions for Their 
Improvement and Establishment," Ext. Serv., 
Texas A & M, College Station, Texas, B-148, 
1947.

"Cotton Variety Test, Main Station Farm, 
1942-1946," Agr. Exp. Sta., Texas A 6r M, 
College Station, Texas, P. R. 1058, Feb. 14, 
1947, J. E. Roberts and D. T. Killough.

"Potato Varieties for the West Cross Tim 
bers,” Agr. Exp. Sta., Texas A & M, College 
Station, Texas, P. R. 1059, Feb. 22, 1947, 
Tom E. Denman.

"Cotton Variety Test at Brazos River Field 
Laboratory, 1943-46," Agr. Exp. Sta., Texas 
A 6r M, College Station, Texas, P. R. 1060, 
Feb. 22,1947, /. E. Roberts and D. T. Killough.

"Protein and Mineral Content of Forages at 
the Amarillo Conservation Experiment Sta
tion," Agr. Exp. Sta., Texas A & M, College 
Station, Texas, P. R. 1061, Feb. 28, 1947,
C. J. Whitfield, J. H. Jones, J. F. Fudge, 
and J. M. Jones. ,

"New Varieties of Sorghum," Agr. Exp. 
Sta., Texas A & M, College Station, Texas 
P. R. 1064, March 18, 1947, R. E. Karper and 
J. R. Quinby.

"Some Oil Seed Crops in Texas," Agr. 
Exp. Sta., Texas A & M, College Station, 
Texas, P. R. 1066, March 21, 1947, E. B. 
Reynolds.

"Spring Tomatoes in the Lower Rio Grande 
Valley," Agr. Exp. Sta., Texas A 6r M, College 
Station, Texas, P. R. 1068, April 7, 1947, 
W. H. Friend.

"Hubam Clover as a Cash and Soil-Im
proving Crop for the Wichita Valley," Agr. 
Exp. Sta., Texas A & M, College Station, 
Texas, P. R. 1069, April 19, 1947, L. E. 
Brooks.

"Guar Is a Promising Cash Crop for the 
Wichita Valley," Agr. Exp. Sta., Texas A & M, 
College Station, Texas, P. R. 1072, April 19, 
1947, L. E. Brooks•

"New Oat Varieties for Grain Production 
in Vermont," Agr. Exp. Sta., Univ. of Vt., 
Burlington, Vt., Pamphlet 13, June 1947, 
K. E. Varney, L. H. Smith, P. R. Miller, and 
T. R. Stanton.

"Larger Yields and Better Quality Tobacco 
Agr. Exp. Sta., Va. Polytechnic Inst., Chatham, 
Va., Cir. E-386 Rev. Jan. 1947.

"Peanut Leaf spot Control," Agr. Exp. Sta., 
Blacksburg, Va., Tech. Bui. 104, Oct. 1946, 
L. 1. Miller.

"Grain Sorghum, A New Crop in the Old 
Dominion," Agr. Exp. Sta., Blacksburg, Va., 
Bui. 407, April 1947, H. L. Dunton and 
M. H. McVickar.

"Growing Hardy Chrysanthemums," Agr. 
Ext. Serv., Va. Polytechnic Inst., Blacksburg, 
Va., Cir. 410, March 1947, A. G. Smith, Jr.

"Larger Yields and Better Quality Peanuts 
Agr. Ext. Serv., Va. Polytechnic Inst., Blacks
burg, Va., Cir. 413, May 1947.

"Primar—A New Slender Wheat grass for 
Conservation Use," Agr. Exp. Sta., State Col
lege of Wash., Pullman, Wash., Bui. 478, 
Nov. 1946, J. L. Schwendiman and A. G. 
Law.

"Bromar Mountain Bromegrass," Agr. Exp. 
Sta., State College of Wash., Pullman, Wash., 
Bui. 479, Nov. 1946, A. G. Law and J. L. 
Schwendiman.

"What’s N ew in Farm Science," Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., Bui. 471, 
Jan. 1947.

"Fifty-fifth Annual Report, 1944-1945," 
Agr. Exp. Sta., Univ. of Wyo., Laramie, Wyo.

"The Yearbook of Agriculture, 1943-1947, 
Science in Farming," US.D.A., Washington,
D. C., 1947.

"Report on the Agricultural Experiment
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Stations, 1946,” Office of Exp. Stations, Agr. 
Research Admin., U.S.D.A., Washington, 
D. C., March 1947.

"Tung Production,” Bu. of Plant Industry, 
Soils, and Agr. Eng., Agr. Research Admin., 
US.D.A., Washington, D. C., H. L. Crane.

"Farm Fishponds for Food and Good Land 
Use,” Farmers' Bui. 1983, U.S.D.A., Wash
ington, D. C., March 1947, V. E. Davison.

"Crimson Clover,” U.S.D.A., Washington,
D. C., Leaflet 160, Rev. fan. 1947, E. A. 
Hollowell.

"Root Development and Ecological Relations 
of Guayule,” Agr. Research Admin., U.S.D.A., 
Washington, D. C., Tech. Bui. 923, Dec. 1946,
C. H. Muller.

"Studies on Handling and Transplanting 
Guayule Nursery S t o c k U S . D . A . , Wash
ington, D. C., Tech. Bui. 924, fan. 1947, 
L. C. Ericsson and P. F. Smith.

Economics
"Farm Power and Equipment Costs in 

Northern Alabama,” Agr. Exp. Sta., Ala. 
Polytechnic Inst., Auburn, Ala., Bui. 260, 
March 1947, Ben T. Lanham, Jr.

"1946 Avocado Production Management 
Study, San Diego County,” Agr. Ext. Serv., 
Univ. of Calif., Berkeley, Calif., Eleventh 
Annual Summary.

"Co-operation in Canada, 1945,” Eco
nomics Div., Marketing Serv., Dept, of Agr., 
Ottawa, Ont., Canada, Sept. 1946.

"Cash Farm Income by Counties and by 
Commodities, Delaware, 1941, 1942, 1943, 
1944, and 1945," Agr. Ext. Serv., Dept, of 
Agr. Economics, Univ. of Del., Newark, Del., 
Mimeo. Cir. No. 47, June 1946, R. O. B a ils 
man.

"Annual Crop Summary, 1946,” Agr. Exp. 
Sta., Purdue Univ., West Lafayette, Ind., No. 
255, Dec. 1946.

"Assessors’ Enumeration of 1945 Crops,” 
Agr. Exp. Sta., Purdue Univ., West Lafayette, 
Ind., No. 256, Jan. 1947.

"Farm Management and Family Incomes in 
Eastern Kentucky," Agr. Exp. Sta., Univ. of 
Ky., Lexington, Ky., Bui. 491, June 1946, 
W. D. Nicholls and John H. Bondurant.

"An Economic Study of Commercial Fruit 
and Vegetable Canneries in Louisiana,” Agr. 
Exp. Sta., La. State Univ., Baton Rouge, La., 
Bui. No. 414, March 1947, K. E. Ford and 
M. D. Woodin.

"Crop Report for Michigan, Annual Crop 
and Livestock Summary, January-February 
1947,” State Dept, of Agr., Lansing, Mich.

"Farm and Home Outlook> Mississippi, 
1947," Ext. Serv., Miss. Stale College, State 
College, Miss., Ext. Leaflet No. 77 (35M),  
Dec. 1946.

"Balanced Farming Handbook,” Agr. Ext. 
Serv., Univ. of Mo., Columbia, Mo.

"Balanced Farming W o r k b o o k A g r .  Ext. 
Serv., Univ. of Mo., Columbia, Mo.

"Facts and Figures, Annual Potato Sum
mary, Crop of 1946,” State Dept, of Agr., 
Trenton, N . J., Cir. 365, April 1947.

"Using ‘Triple-A’ Tools far Better Farming, 
Questions and Answers on the 1947 Agri
cultural Conservation Program,” Agr. Ext. 
Serv., Clemson Agr. College, Clemson, S. C., 
Cir. 296, Dec. 1946, J. M. Napier.

"Agricultural Workers’ Handbook,” Agr. 
Ext. Serv., Va. Polytechnic Inst., Blacksburg, 
Va., Sept. 1946.

"Apples, Production by Varieties, 1942- 
1946,” Crop Reporting Board, Bu. of Agr. 
Economics, U.S.D.A., Washington, D. C., 
Aug. 1947.

"Farm Costs and Returns, 1945 and 1946,” 
Bu. of Agr. Economics, U.S.D.A., Washington,
D. C., F. M. 68, April 1947, Ronald W. Jones.

Sail Management Practices in the Orchard
 ̂Considerations that should be kept 

in mind in managing an orchard are 
covered by T. A. Merrill in “Soil Man
agement Practices in the Orchard,” 
Michigan Agricultural Experiment Sta
tion Circular 199. First consideration, 
of course, must be given to the ques
tion of whether the particular location 
is suited at all to growing of fruit trees. 
In this respect, drainage and condition 
of the sub-soil have to be given careful 
consideration. Different fruits and 
even different varieties vary somewhat 
in their tolerance of poorly drained or 
of excessively drained locations. Owing

to the fact that air-drainage is desired 
as a partial protection against frost in
jury, orchard soils are frequently sub
ject to erosion, and too frequently in 
the past the danger of serious soil loss 
due to this has been neglected.

The author points out the advantage 
of contour cultivation and lays great 
stress on using an adapted cover on the 
orchard soil. Several different types of 
cover are discussed, with sods consist
ing of grass or mixtures of grass and 
legumes apparently being most favored. 
It is admitted that there are differences 
of opinion concerning the desirability
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of permanent grass sods especially for 
peaches, cherries, and plums, but the 
author feels that this can be handled 
successfully if the proper fertilization 
program is followed.

In establishing the cover crop, a fer
tilization adapted to the plant and the 
soil should be made so as quickly to 
establish a good cover. In many cases, 
250 to 400 pounds of 0-20-20 per acre 
seem to be well adapted. If a perma
nent grass sod is maintained, high ni
trogen fertilization must be provided. 
Some growers prefer an alternate mid
dle method whereby alternate middles 
are sown to a cover to last one to three 
or four years, while the other middles 
are being cultivated. At the end of 
the period, the plantings are then re
versed, so that over a period of years 
the entire orchard is covered half the 
time. The good features of mulching 
and trash cultivation also are discussed.

The author draws a distinction be
tween fertilizing the cover crop and 
fertilizing the tree. The cover crop in

general can be fertilized the same as if 
the crop were not being grown in an 
orchard. Trees admittedly have nutri
ent requirements similar to other plants, 
but the author calls attention to the fact 
that the trees occupy the land for a 
period of years and their roots are able 
to forage through a large volume of 
soil, so that their feeding power and 
fertilizer requirements may be some
what different from those of the cover 
crop. On some soils, minerals such as 
potash, boron, magnesium, calcium, 
sulphur, phosphorus, and others are 
needed, and should be supplied if the 
soil does not furnish sufficient quanti
ties. But in general, he feels that ni
trogen should be the principal fertilizer 
for trees, while the minerals should be 
considered mainly in connection with 
the cover crop. Fertilization, of course, 
will not compensate for improper man
agement from the viewpoint of disease 
and insect control, and best results from 
the orchard can be obtained only if all 
these factors are properly considered.

A Twelve-Month Grazing Program for the 
Rice Area of Louisiana

A combination of rice-growing and 
cattle-raising is practiced in parts of 
Louisiana. The land is allowed to lie 
idle between rice crops, and cattle are 
grazed on the volunteer growth of 
grasses and weeds. Production records 
of the cattle as well as yields of rice 
have been unsatisfactory under this sys
tem, and the Louisiana Experiment 
Station undertook investigations on 
methods of improving the productivity 
of the land for both forage crops and 
rice. This work is reported by R. K. 
Walker and M. B. Sturgis in Louisiana 
Agricultural Experiment Station Bul
letin 407, “A Twelve-Month Grazing 
Program for the Rice Area of Louisi
ana.

Pasture experiments were established 
at five different locations. While the

treatments varied slightly, in general 
one area was left untreated, another 
area was seeded with a mixture of 
grasses and legumes, a third area was r  
seeded and treated with 400 pounds of 
a complete fertilizer per acre at plant
ing time (4-12-8, 3-12-12) and top- 
dressed after a year or two with 200 
pounds of 0-12-12 per acre. A fourth 
plot would receive limestone in ac
cordance with acidity of the soil in ad
dition to the seeding and fertilizer. 
The plots were grazed and the animals 
weighed at 30-day intervals.

The results of the treatments are 
measured in terms of beef production 
per acre. The untreated plots and those 
just seeded in most cases produced very 
little beef, sometimes as low as seven 
pounds per acre and in all but four
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cases less than 100 pounds per acre. 
The combination of fertilizer and lime 
along with seeding usually produced 
over 200 pounds of beef per acre and 
in many cases around 300 pounds. The 
good treatment would spread the graz
ing season on a higher level over a 
longer period of the year. A combina
tion of lespedeza and oats would fur
nish forage during the winter. The 
lespedeza was cut for hay, the oats 
pastured through the winter and then 
harvested for grain. It was found that 
the grazing value of oats as a pasture 
was 92 pounds of beef per acre during 
the winter period. In addition 25 
bushels of oats were harvested.

Not only did the pasture treatment 
program improve the beef production, 
but, at two locations where this work 
was carried on, it also increased the 
yield of rice sown on the pastures

after they were plowed up. Part of the 
rice was treated with 200 pounds of 
4-12-8 at planting time, while part was 
left unfertilized. In one case the un
fertilized rice growing on the area 
which had not been treated for pasture 
produced six barrels per acre, while on 
the pasture area which had been given 
the best treatment the yield was over 
17 barrels per acre. This yield was 
further increased to 19.2 barrels per acre 
by fertilizing the rice at planting time. 
There was less increase in yield of 
rice due to fertilization at planting time 
when the rice was planted on the well- 
treated pasture than when it was 
planted on the untreated pasture. 
Rather similar results were obtained 
at another location. The work in this 
Bulletin shows rice growers how to in
crease not only the yield of rice but also 
the production of beef.

Phosphorus: The Belle of the Soil
(From page 21)

farming system that contains legumes, to the content of phosphate depends
The phosphates used in the starter chiefly upon the net costs when ap-
fertilizers for corn and grains should plied to the ground. In areas far re-
be the immediately soluble forms as moved from the raw materials the
super or triple superphosphates. The higher analysis becomes the more eco-
kind of phosphate to use with respect nomical.

Let’s Replace Guessing with Soil Testing
{From page 10)

may be tried and actual testing may be 
done more efficiently on a regional basis. 
No matter what variation is used, joint 
farmer action with costs apportioned 
to farmers taking advantage of the 
service seems to be a quick, efficient 
way of getting rapid soil tests to large 
groups of farmers.

The best possible solution for getting 
soil test results to all farmers may well 
be a combination of methods sug

gested. What may work well for one 
state or area may be inadequate for 
another. Such considerations will be 
worked out in time and to the best 
advantage of the majority. The im
portant thing at present is to realize 
the necessity of soil tests and start im
mediately in bringing such tests to all 
farmers.

In bringing such tests to farmers, 
it is important that reliable methods
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be used and they be correlated properly 
with crop response for the region in 
which they are going to be used. We 
now have methods accurate enough to 
do the job, if they are used intelligently. 
Such methods are simple and easy 
enough to be performed by persons 
of average intelligence, but supervision 
is needed. The correlations with crop 
response if not already established in 
a region need to be determined. This 
part of the work has to be done by 
skilled technicians. In many areas con
siderable correlation has already been 
made. Where lacking, such correla
tions can readily be obtained if some 
money and effort are put to the job.

We are on the threshold of a great

era of scientifically applied agriculture. 
Proper use of rapid soil tests can sup
ply necessary information for the intel
ligent use of lime, fertilizers, and other 
amendments, thereby increasing the ef
ficiency of every farmer and so his pros
perity. The extent to which we put 
rapid soil tests to work will in a large 
measure determine whether we will 
obtain full value of lime and fertilizers 
used and the maximum yield and 
quality crop possible. Until farmers 
can take into consideration the soil 
needs for producing a maximum crop 
of high quality, they must work in 
the dark, guessing at the amounts 
needed, wasting ingredients added, and 
reducing their returns.

From Broom Sedge to Beef Cattle
(From page 12)

He feeds his crops to a herd of beef 
cattle he raises and to a flock of 700 
Leghorn pullets. He has found it not 
only a good paying combination but a

source of steady income. In recent 
years, he has been selling some of his 
hay and grain, “to get it out of the 
way of this year’s crop.” He is no

a 3  T hese fa t . h ea lth ?  b ee f ca ttle  on  th e  P au l Schada farm  are thriv ing  on a Bold o f  
o v e r g r o w in g  on  t h e o n c e  nearly w o r th ie r  h illa lde. Broom  .ed g e  h a . been  replaced by the p-at-**  

crop through proper fertiliaation  and ero .io n  control.
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speculator. He has no desire to go into 
farming in a big way. For example, 
he could pasture over 100 feeder cattle 
this year on his grassland instead of his 
herd of 40, but he would rather be sure 
there will be more than enough pasture 
and feed. Likewise, Schaus could buy 
much more land to add to his 160-acre 
farm, but he assures you he would 
rather be a good farmer than a big 
operator.

“Besides,” Schaus explains, “with my

farm set-up, I have time to do some of 
the things my neighbors ask me to do.” 
A check-up shows they ask him plenty. 
He is township farm bureau chairman, 
AAA chairman, chairman of the Spen
cer county co-op, and chairman of 
board of trustees at St. Peter’s church 
at Lamar. In addition he is trouble 
shooter for the Lamar telephone co
operative. He volunteers that service 
just to make sure the community enter
prise will always function.

Potash Fertilization of A lfalfa in Connecticut
{From page 15)

Mg analyses are not available for the 
first two cuttings, so table 4 shows the 
total milliequivalents of Ca, K, and Mg 
for the last four cuttings only.

A study of these figures shows that 
the totals of the three elements varied 
very little regardless of when the K was 
applied. This conclusion agrees with 
the studies published by New Jersey 
and Indiana showing that the cation 
content of alfalfa tended to be constant. 
The alfalfa samples were not analyzed 
for Na in the Storrs experiment. How
ever, analyses made by the New Jersey 
Station indicated that the Na content 
of alfalfa was usually less than one milli- 
equivalent per 100 grams of dry matter.

In the spring of 1945, soil samples 
were taken by one-inch layers to a depth 
of six inches from various plots in the

field used for this experiment. These 
samples have been analyzed for avail
able potash by the method of Volk and 
Truog. The results of some of these 
analyses are shown in table 5.

The amount of soluble potash in the 
top layers of soil from the plots receiv
ing all the K application before seeding 
is higher than would be expected be
cause an extra treatment of 200 pounds 
of 60 per cent KC1 was applied in 
August 1944, at the end of the three- 
year experimental period. Under all 
treatments, the concentration of avail
able potash decreased with increasing 
soil depth. Annual applications of 200 
pounds of 60 per cent KC1 have main
tained the most uniform concentration 
of soluble potash throughout the plow 
layer. Frequent small applications of

T a b l e  5 .— R e a d i l y  a v a i l a b l e  s o i l  p o t a s h  a s  e f f e c t e d  b y  p o t a s h  f e r t i l i z a t i o n

Soluble potash by inch layers
(Pounds per acre)

K treatment

O-l" 1-2" 2—3" 3-4" 4-5" 5-6"

600 lbs. 60% KCl before seeding.................... 436 294 167 94 72 70
200 lbs. Annually............................................... 397 252 153 109 98 108

67 lbs. Every April, June, August................. 633 343 190 87 67 70
10 tons Manure every August......................... 421 230 131 96 93 83
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potash have maintained a relatively 
high level of soluble potash in the first 
and second inches compared with the 
lower layers. By way of comparison, 
Volk and Truog have set 200 pounds 
per acre of available potash in the plow 
layer as the minimum amount required 
for most crops.

The results of this experiment as well 
as data from other stations tend to show 
that “luxury consumption” of alfalfa

B e t t e r  C r o p s  W i t h  P l a n t  Food ;

occurs when the supply of available 
potash in the soil is plentiful. This re- 1 
suits in a change in the balance of 
minerals absorbed by the plant. To 
maintain stands ahd yields of pure 
alfalfa, it seems advisable to apply 
potash in more frequent and smaller 
amounts. On the basis of our present 
knowledge, an application of 200 I 
pounds of 60 per cent KC1 annually 
would be recommended for alfalfa.

Urine Spots Reveal Soil’s Deficiencies
{From page 23)

the urine spots is indicative of a desir
able rate.

The present general practice of apply
ing 200 to 300 pounds of a complete 
fertilizer in connection with the seed
ing of a grain crop in which a new 
meadow is being established and ex
pecting this to meet the requirements 
of the next two or three years certainly 
does not seem adequate. Whether or 
not extra fertilizer can be profitably

used, what its composition should be, 
and where, how, and when it should be 
applied are questions needing further 
study. Plants, like farm animals, can
not grow without adequate nutrients. 
Our pasture and hay crops, because of 
their feed value and effect on soil pro
ductivity, are probably our most valu
able general farm crops, but for them 
we make the poorest provision of the 
nutrients they require.

Fertilizer Placement . . .  on Sandy Soils of Minnesota
{From page 19)

meter of more sandy areas. The field 
also had been well managed and had 
been in alfalfa for two years preceding 
the 1946 corn crop. The July-August 
rainfall totaled 5.10 inches with the 
normal average for this period being 
6.63 inches. Lack of moisture and 
available plant foods did not limit plant 
growth on this soil as severely as on the 
three other fields. The application of 
fertilizer in the hill was carried out one 
week after planting, being applied as 
soon as the plants emerged. This irreg
ularity from the usual procedure of 
fertilizing at planting time was caused 
by the operator being unable to mark 
rows without planting. Table 4 pre
sents the yields obtained.

It is evident that the deep placement i  

of fertilizer may have been superior to . 
the hill-dropping method on this field. I 
It is impossible to establish whether this 1 
yield difference was brought about by j 
the fertilizer placement or was due to j 
the delay in applying the hill-dropped i 
fertilizer.

The investigators considered the pos- I 
sibility of fertilizer placement affecting ' 
the concentrations of nitrate, phosphate, 
and potash in the growing tissues of the 
corn plants. Extensive field tests of the 1 
growing tissue at three periods in the i 
later stages of development showed that . 
fertilizer placement had little or no 
significant effect on the concentrations j 
of these nutrients.
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T a b l e  5 .— S u m m a b y  o f  t h e  e f f e c t  o f  f e r t i l i z e s  p l a c e m e n t  o n  i n c r e a s i n g  c o r n  
YIELDS GROWN ON FOUR SA ND Y  M IN N E SO T A  FIELDS. 1 9 4 6 .

C o u n ty S o il t y p e S o il t e x tu r e

T o ta l  r a in fa l l  
J u ly - A u g u s t

A v e ra g e  y ie ld  o f  s ix  f e r t i l iz e r  
t r e a tm e n ts  w i th  fo u r  r e p l ic a te s

In c h e s
%  of 

N o r m a l

E a r  c o rn ,  b u . /A F o d d e r ,  t o n s /A

H ill-
d r o p p e d

P lo w e d -
u n d e r

H il l-
d r o p p e d

P lo w e d -
u n d e r

Anoka H u b b a r d L o a m y  fin e  s a n d 1 .3 7 21 2 .6 8 . 3 0 .7 3 0 .7 4
Sherburne Z im m e r m a n L o a m y  fin e  s a n d 1 .7 3 2 5 2 5 .0 2 3 .6 0 .9 6 1 .0 1
Isanti Z im m e r m a n L o a m y  fin e  s a n d 3 .0 3 4 6 3 8 .5 3 1 .2 1 .5 0 1 .3 3
Chisago B e r r ie n L o a m y  fin e  s a n d 5 .1 0 77 4 2 .2 4 9 .9 1 .5 0 1 .5 5

Grand A v e ra g e  (96  p lo ts )  2 7 .1  2 8 .2  1 .1 7  1 .1 6

A summary of fertilizer placement 
effects on the yield of corn under vari
able moisture conditions is given in 
table 5.

The use of the “plow-under” method 
for the deep placement of commercial 
fertilizer is theoretically ideal, especially 
in growing seasons experiencing a rain
fall deficiency or a poor precipitation 
distribution. The study of fertilizer 

I placement on the sandy soils of Minne
sota during the growing season of 1946

Sail Fertility .
( From

or state. No attempt is made to dis
count the value of management or to 
show that the picture portrayed by 
these farms of low fertility could not 

I be changed under different manage
ment. This is a separate factor of 
production and will be considered later.

Soil Management Is Important
In order to show the effect of excel

lent management on the profit obtained 
from an acre of cotton, some attention 
was given to three farms on which the 
operators were practicing excellent sys
tems of management. Data collected 
on these farms for the same year are 
shown in Table 4, along with a com-

was an excellent opportunity to study 
the effect of deep-fertilizer placement on 
soils of relatively low fertility and low 
water-holding capacity. It is obvious 
that the effect of fertilizer placement 
will vary, depending upon soil and 
weather conditions. It is also apparent 
that deep placement of commercial fer
tilizer is not invariably superior to the 
hill-dropping method commonly prac
ticed by the farmers of this State.

. Cotton Profits
page 26)

parison with the average gross re
turns, cost per acre, and profit per acre 
for 32 farms used in the study. The 
operators of these farms were doing 
an excellent job of management and 
the crops were all arranged and 
planned according to soil conditions. 
Large amounts of commercial ferti- 
lizers were used on all three farms 
and proved to be good investments. The 
cost figures involved in producing an 
acre of cotton on these farms were all 
high. However, the high yields ob
tained under this type of management 
were sufficient to pay high production 
costs and still leave a good margin of 
profit. These farmers had done an
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excellent job of farm planning and 
the different soils were planted to 
crops well adapted to them. The ideal 
of “treating every acre according to 
its needs” was approached on these 
farms.

The soils comprising these three 
farms were all sandy Coastal Plain soils 
and were normally low to medium 
in fertility levels. Soils like Ruston, 
Savannah, Cahaba, Prentiss, Iuka, and 
Manatchie sandy loams made up the 
greater part of all three farms. There 
were also some areas of poorly drained 
soils such as Myatt and Bibb on these 
farms. In every case, these poorly 
drained soils were being utilized for 
pastures, and corn and feed crops were 
grown on the bottom soils, and the 
cotton was grown on the upland or 
better drained terrace soils.

The operators of these farms had 
planted the crops according to soil con
ditions, which is the paramount factor 
in good farm management. By adjust
ing the crops to the soils, fertilization 
paid high dividends. It can be seen 
from Table 4 that the average cost to 
produce an acre of cotton on these three 
farms was approximately $100. How
ever, this money proved to be a good 
investment in terms of high yields per 
acre and total income. By spending 
$129 per acre, one of these farmers 
made $213, or a profit of $83 from 
each acre planted to cotton that year. 
This is more profit than was realized 
by the farmers on the fertile land, but 
if the farmers on the fertile land had

been practicing crop adaptation and 
fertilization equivalent to these three 
operators, their total farm incomes and 
profits would surely have been much 
greater. When the crops are planted 
according to desirable soil conditions, 
fertilizer responses are at a maximum, 
and the profits are, of course, greater.

An effort had been made on these 
farms to utilize to a good advantage 
all the land on the farm as well as the 
portion planted to cotton. There are 
many farms on which the operators are 
doing an excellent job of management 
on a portion of the land, but at the 
same time are neglecting sadly a greater 
part of the farm. In some cases 80 out 
of 100 acres will be producing very 
little and receiving no attention from 
the owner or operator. The taxes paid 
by the farmers on their land are usually 
the same on every acre regardless of the 
use made of it. Therefore every acre 
of land on the farm should be devoted 
to some profitable crop. In some cases 
the best adapted crop may be cotton; 
in others, pastures; in others, timber; 
and in others, fish. No land, where 
there is sufficient moisture, is worthless. 
Land is only worthless in terms of some 
uses. Whenever proper land use is 
practiced, every acre pays its pro rata 
share of the farm income and no part 
of the farm is a burden or liability to 
another part.

As stated before, farming is a business 
involving two principal factors: the 
man or operator, and the land or physi
cal resources. Excellent management

500# bales 
per acre

Returns 
per acre

Cost 
per acre

Profit 
per acre

Labor 
returns 

per hour

.48 63.00 57.00 6.00 .590

.70 87.00 68.00 19.00 .470

.67 85.00 69.00 16.00 .640

.80 102.00 83.00 19.00 .590

.60 74.00 65.00 9.00 .470

.40 52.00 48.00 4.00 .330

Average..................... .60 77.00 65.00 12.00 .515

rABLE 3 . C o t t o n  P r o d u c t i o n  D a t a  o n  S i x  F a r m s  w i t h  L o w  F e r t i l i t y  L e v e l s  I
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T a b l e  4 .  T h e  E f f e c t  o f  G o o d  M a n a g e m e n t  o n  C o t t o n  P r o d u c t i o n

500# bales 
per acre

Gross 
returns 
per acre

Cost 
per acre

Profit 
per acre

Labor 
returns 

per hour

1.51 181.00 99.00 82.00 .940
1.70 213.00 129.00 83.00 .920
1.10 135.00 69.00 66.00 .940

Average..................... 1.43 176.00 99.00 77.00 .933

Average of 32 farms
in study................. 121.58 82.68 38.90

will always get more efficiency out of 
the land than poor management, but 
the possibilities of the operator are 
limited by the productive capacity of 
the soil. The data obtained from this 
study also indicate that soils having 
low fertility levels might better be used 
for the production of some crop other 
than cotton. Some other type of farm
ing would probably be more suitable 
and provide employment over a greater 
part of the year. With a profit of only 
$12.00 per acre, it would require more

acres of cotton than the average farm 
family could manage to enjoy a com
fortable living. More acreage is usually 
necessary in order to change from a 
cotton economy to another system of 
farming. This brings forth a land 
problem that is often difficult to solve, 
but in areas where the fertility level 
of the soils is low, it may be easier to 
solve this problem than to try to make 
a decent living by clinging to the tradi
tion of growing cotton continuously.

About Fa
( From page 5)

other Twin. It seems that he was 
dubbed a “clown,” meaning one who 
could play practical jokes and perform 
odd and humorous things. And as 
for the man of muscle, he often re
lated how the storekeeper in his adopted 
village was the terror of rascals and 
rowdies, because he was able to haul 
off like lightning and strike a “hundred- 
pound blow.” Possibly Abe Lincoln 
was not the only efficient merchant in 
the Midwest of that era. (If Dad’s 
folks had used motor cars instead of 
oxen, they might have gone visiting in 
the Illinois Sangamon country inside of 
four or five hours.)

The sand country where they settled 
furnished little or no incentive or chance 
for good farming, even as meager as

the skills were then. This is the 
reason no doubt that my Father was 
never a first-rate farmer, but one who 
liked to live in the open and grow a 
few necessary crops, just enough for 
his family and the livestock with 
naught to sell toward a bank account. 
It was not indolence or carelessness 
which plagued those unlucky squatters 
whose choice of claims was based on 
timber and wells. Funds to better 
their lot or find a nicer location were 
not forthcoming in the tight times of 
the Fifties in that far-off land of barter 
and trade.

Except for the Civil War adventure 
and the subsequent elevation of my 
Father to be post commander or ad
jutant or officer of the day or some
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thing, his life was pretty ordinary. He 
worked at what his hands could turn 
up, having no trade or skilled crafts
manship. No thankful government be
stowed sustenance or scholarships upon 
him with which to make up for lost 
time. In fact by dint of lots of 
maneuvering and much oath-taking 
and physical examinations, as well as 
fees to special Washington pleaders, he 
like many other veterans of the time 
finally received as much as twelve 
dollars a month pension. And plenty 
of citizens hated to see him cash that 
voucher four times a year and be
grudged it to him. But of course $144 
annually was some money in the 
Nineties when you never ate out, saw 
a movie, or bet on the ponies. It 
worked all right when your kids were 
trained never to ask for money and 
to be tickled pink over a foaming 
glass of root beer as a Saturday treat. 
All the same, it meant that you didn’t 
have much left in your marble bag 
when all the other fellows were playing 
for “keeps.”

AFTER discharge from the Army 
there seemed little to do on the one- 

horse farm up in the hills, so Father 
went into the next best opportunity— 
the lumber woods. This was in the hey
day of the big cuts, the huge river- 
borne rafts, the cook shack, and the 
long drives. I guess Dad put in good 
licks at all of it, as well as hauling 
supplies. He made several excursions 
with rafts down the Mississippi, past 
towns he knew as a soldier. He must 
have worked for Mike Fink and Paul 
Bunyan, although I never heard any 
of those legends from Father, strange 
to say. But he cooked and ate so 
many flapjacks and baked beans during 
his logging days that we seldom had 
those tidbits on our table while I was 
growing up.

Somehow he got hold of a picture 
taken at a shingle mill where he was 
employed, the only graphic evidence of 
his years of toil. Its yellow hazy sur
face shows a long shed-like building 
with a tall smoke stack, and a crew

of a dozen men perched on the roof. 
Dad said he was the fourth man from 
the west edge, but one must take his 
word for it.

• •

W E of humble, unpretentious paren
tage retain much of certain family 

incidents to refresh us whenever the 
murk of material hazards threatens our 
peace of mind. Each of us has these 
obscure, unsung examples of fortitude 
which discount all the fumblings and 
failures.

Among these simple things I treas
ure most, to be explicit, is the strange 
relationship I bear in spirit to a white 
pine tree. This tall, majestic pine 
stands watch over a quiet country 
graveyard in a southern Minnesota 
county. For nearly sixty-five years this 
tree has seen the drought and the del
uge, the clouds and the sunshine, the 
hopes and the fears of rural folk whose 
loved ones come to rest beneath its 
resinous boughs. Its relationship to 
me lies in the saga of its seedling, 
planted by my Father in that spring 
which followed a wintertime of woe.

He had come to Minnesota with his 
frail wife and three small children, 
hiring out as a tenant laborer after 
futile years trying to “catch up” after 
the Civil War and lumber camp ex
periences. The proverbial church 
mouse was a cheese-surfeited fatty 
compared with him. Like Mark 
Tapley, however, he usually found oc
casion to be “jolly” when other folks 
would normally be glum; and he made 
the most of meager comforts amid his 
round of rough and rigorous toil.

His optimism met a test indeed that 
winter of the Seventies. His summer’s 
wages hardly sufficed to buy the fam
ily’s food, albeit the fuel could be hewn 
from slashings round about. In Janu
ary his wife’s dry cough grew worse, 
and the fatal ending hung like a spec
ter at her bedside. An epidemic of 
diphtheria seized the pioneer commu
nity, and Father nursed the two elder 
children to safety, after one consulta
tion with an overworked practitioner.

Alone amid the greasy utensils in a



man’s culinary sphere, milking one 
cow and keeping the homestead fires 
alive, he was hardly prepared to wel
come the Angel of Death in proper 
fashion—yet she came and bore away 
the youngest child, a boy of four, who 
had been defeated by thin living and 
the current malady.

THUS I am confident that as each 
one of us passes the half century 
I an old stiff rocking-chair, with one of 

his wife’s faded patchwork quilts 
wrapped in folds over himself and the 
choking baby. I remember his repeat- 

| ing the incident to me in after years, 
after his second marriage in our own 

j home. He told me how strong he felt 
in faith and hope because tiny “Elmo” 
reached up his hands and touched the 
tips of unseen wings in that cold and 
cheerless room.

Nobody came to the funeral. You 
see, it was pretty cold weather in Min
nesota that year, and the rough, new 

| roads were not plowed out as quickly 
I as they are today after every storm. 
I Besides, Father never had much time 
I or money for churchly contributions 
j in the local parish. He was just a 

II drifting stranger doing day-work any- 
| how. Few there were who even knew 

him on the streets.
So Father found a little pine packing

(case somewhere, and he took his pick 
and shovel over to the adjacent ceme
tery and carefully located a spot in the 

H no man’s land of the Potter’s Field, 
where he laboriously dug the little 
grave. I guess for this once anyhow 

HI he didn’t feel very jolly, but he re
membered a few verses from the New  
Testament and so after he had lowered 
the small box into the narrow frosted 
hole, he bent down a minute in the 
deep snow for a private doxology. Af
ter he had thrown back the frozen clods 
and marked the spot with a shingle, 
Father resolved to erect a more suitable 
living memorial to his boy in the com- 

1 ing springtime.
And again in the spring when he 

found time to transplant the seedling
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pine, his labors were also unattended 
and unobserved save for stray squirrels 
and songbirds. His wife had mean
while passed away and her body had 
been taken to another burial ground 
by her relatives.

On that May morning Father prob
ably had more time and inclination for 
a private ceremony and some reverent 
reveries all his own, at least more than 
he had when my half-brother was 
buried. At any rate, he set the tree 
a few feet beyond the unmarked 
mound and kept it well watered from 
that spring through the summer, 
hoping against hope that when he 
moved away in the fall the roots of 
the seedling pine would sustain it as 
a lasting landmark, so that the stub
born land so unkind to little ones of 
low degree might grow a giant pine 
to outlive generations yet to come and 
be a mark of one man’s courage amid 
much harrowing care.

It really did. And this is why I am 
a little proud of being somewhat re
lated to a calm and glorious pine—  
as much a part of my family life and 
tradition as any blood relation whom 
I claim and love. It reaches a step 
nearer immortality than any of us 
hope to come, for that tree is known 
quite well throughout that happy 
countryside and is therefore safe from 
vandals because of its pride and beauty 
of form and its sanctified location.

THUS I am confident that as each 
one of us passes the half century 

mark and knows that the first half is 
always the hardest, it will not be so 
difficult to be serene and patient toward 
that which remains to be done. We 
have been heirs to many errors, but like
wise we are the reapers of a golden 
harvest of memory in which the noble 
and the just and humble predominate. 
Whether or not that which is left for 
us to do has a “punch” in it, we may 
be sure that we shall get some “kick” 
out of it after all.

I guess there are just about two 
classes of folks when it comes to family
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memories and histories. One group 
is always delving into annals and pedi
grees, not being quite satisfied in hav
ing an immediate humble origin but 
always hoping that somewhere in the 
tomes of past years they will stumble 
upon something genteel and polished. 
The other tribe is like me—fairly satis
fied that I did not inherit a harelip 
or color-blindness, or have moronic 
tendencies from too many inbred 
strains. Actually, I can’t tell you what 
year my great-grandfather immigrated 
to America or how many Injuns he 
killed. I lack a single picture of any 
ancestor back of my own Father and 
wouldn’t recognize one if somebody 
dragged it out of an album somewhere 
up in New England. Thus plenty of 
glory has perished, and maybe a heap 
of shenanigans too. I may have de
prived my progeny of a lot of distinc
tion, but they can start in fresh and 
make some for themselves.

FOR after all is said and done, we 
have to remember that we are or 

have been Fathers and Mothers also. 
Some of this next generation some day 
will find a little time on their hands be
tween office hours and conventions to 
think back to simpler years when you 
and I ran the family show. They won’t 
bother any too much about musty ar
chives or what Grandfather did before 
they were born, but they will retain a 
fairly clear mental picture of the ups 
and downs of Life with Father.

If our health stays good, it’s up to 
us to show them that we are not en
tirely forgetful or forgotten, and that 
we can still laugh at life a little, exert 
some interest outside of our own belly
aches, and behave with decorum and 
tolerance in an age which has some
how grown wider and deeper than 
the one wherein we took root.

No, a lot of us aren’t going to find 
a spot in history books or monuments 
to perpetuate us, but our only hope is 
to live so as to achieve fair treatment 
a few years hence when the kids have 
time to “think about Pa.”

Time Proven LaMotte 
Soil Testing* Apparatus
L a M o tte  S oil T e s t in g  S erv ice  is  the 
d ire c t  r e s u lt  o f 26 y e a rs  of ex ten siv e  
co o p e ra tiv e  re se a rc h  w ith  ag ro n o m ists  
an d  e x p e r t so il te c h n o lo g is ts  to  p rov ide 
sim p lified  so il  te s t in g  m ethods. T h ese  
m e th o d s are# b ased  on  fu n d am e n ta lly  
sound  ch em ica l re a c tio n s  a d a p te d  to  
th e  s tu d y  of so ils , an d  h av e  p roved  to  
be in v a lu a b le  a id s  in  d ia g n o sin g  defi
c ien c ie s  in  p la n t  food c o n s titu e n ts . 
T h ese  m ethods a re  flex ib le and  a re  
ca p ab le  of a p p lic a tio n  to  a l l  ty p e s  of 
so il w ith  p ro p e r  in te rp re ta t io n  to  com 
p e n sa te  fo r an y  sp e c ia l so il co n d itio n s 
en co u n te red .
Methods for the _ following are avail
able in single units or in combination 
sets:
Ammonia Nitrogen Iron
N itrate Nitrogen pH (acid ity  &. alka-
N itr ite  Nitrogen lin ity )
A vailab le Potash Manganese
A vailab le Phosphorus Magnesium  
Chlorides Aluminum
S u lfa tes Replaceable Calcium

T e s ts  fo r O rg a n ic  M a tte r  an d  N u tr ie n t 
S o lu tio n s  (h y d ro c u ltu re )  fu rn ish ed  only  
a s  se p a ra te  u n its .

LaMotte Combination 
Soil Testing Outfit

S ta n d a rd  m odel fo r p H , N itra te , P h o s
p h o ru s  and  P o ta sh . C om plete w ith  in 
s tru c tio n s , $35.00 f.o .b . T ow son , M ary 
land .
I l lu s t r a te d  l i te r a tu re  w ill be se n t upon 
re q u e s t w ith o u t o b lig a tio n .

LaMotte Chemical 
Products Co.

Dept. BC Towson 4. Md.
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AVAILABLE LITERATURE 
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
T om atoes (G en era l) Sw eet P otatoes (G en era l)
A sparagus (G en era l) B etter Corn (M id w est) and (N o rth ea st)
V ine Crops (G en era l) T he Cow and Her P asture (G en era l)

Reprints
N -9 P rob lem s o f  F eed ing  C igarleaf T obacco  
F -3 -40  W hen F ertiliz in g , C onsider P lan t-food  

C ontent o f  Crops 
S -5 -40  W hat Is th e  M atter w ith  Y our S o il?  
11-12-42 W artim e C ontribution  o f  th e  A m eri

can P otash  Industry  
J-2 -43  M aintain ing F ertility  W hen Growing  

P eanuts
Y -5-43  V alue & L im itations o f  M ethods o f  

D iagnosin g  P lan t N utrien t N eeds 
F F -8-43  P otash  fo r  C itrus Crops in  C aliforn ia  
A-1 -4 4  W hat’s in  T hat F ertilizer Bag?
H -2 -44  Efficient F ertilizers fo r  P ota to  Farm s 
A A -8-44  F lorida K now s How to  F ertilize  

Citrus
Q Q -12-44  L eaf A nalysis— A G uide to  B etter  

Crops
P -3 -4 5  B alanced F ertility  in  th e  O rchard  
Z -5-45 A lfa lfa— the A ristocrat 
D D -5-45  A Case o f  C om bined P otassium  and 

B oron D eficien cies in  Grapes 
G G -6-45 K now  Y our S oil
L L -8-45 F ertiliz ing  fo r  B etter Soybeans in 

N orth C arolina  
0 0 - 8 - 4 5  P otash  F ertilizers Are N eeded on  

M any M idwestern Farm s 
P P -1 0 -4 5  M ore V egetab les fo r  Less M oney 
Q Q -10-45  A L ittle  B oron B oosts Sweet P otato  

Y ields
TT-1 0 -4 5  K udzu R esponds to  P otash  
YY-1 1 -4 5  P otash——In W ar and P eace  
Z Z -11-45 F irst T h ings F irst in  S o il F ertility  
CCC-12-45 P oor S o ils— P oor P eop le  
B - l-4 6  P otash  Increases T om ato Y ield  and  

Q uality
H -2-46  P low -so le  P laced  P lan t F ood fo r  B et

ter Crop P roduction  
J -2 -4 6  C orrecting P otash  D eficiency in  Grow

in g  Corn
N -3-46  Sweet P ota toes Are P roving  New Gold  

fo r  the South  
S -4 -46  P low -under F ertilizer Ups Corn Y ields 
T -4 -46  P otash  L osses on  the D airy Farm  
W -4-46  M uck S o ils  P roduce Q uality Sweet 

Corn fo r  C anning  
Y -5-46  Learn H unger S igns o f  Crops 
A A -5-46  Efficient F ertilizers N eeded for  Profit 

in  C otton  
B B -5-46 T he S o il Is Our H eritage 
H H -6-46 M istakes V ersus E ssentials o f  Pond  

M anagem ent fo r  F ish  
11-6-46 Pastures in  M ississippi P roduce  

Profits
L L -8-46 T rends in  th e  U se o f  M ajor P lant 

F oods
N N -10-46  S o il T estin g — A P ractica l A id to  

th e  Grower &  Industry
0 0 - 1 0 - 4 6  S o il A eration  A ffects F ertilizer  

N eeds
V V -11-46 U sing P otash  in  S o il C onservation  
W W -11-46 S o il R equirem ents for  Red Clover

XX-1 2 -4 6  Farm  M echanization in  R elation  
to  C otton Q uality  and M arketing  

Y Y -12-46  How Guernsey Calves H elped Solve  
a Feed &  Crop F ertiliza tion  P roblem  

ZZ-1 2 -4 6  A lfa lfa — A Crop to  U tilize  the  
South ’s R esources 

B B B -12-46  F ertiliz ing  &  Cropping System s 
fo r  Flue-Cured T obacco  

A -l-4 7  F ertiliz ing  V egetables by A pplying  
F ertilizer to  P reced ing Cover Crop 

B -l-4 7  T he Use o f  D ip icrylam ine in  T issue  
T esting for Potash  

C -l-4 7  P otash  M eets Its R esp onsib ilities  
D -l-4 7  Good P astures Conserve and Pay  
G -2-47 R esearch P o in ts th e Way for  H igher 

Corn Y ields in  N orth C arolina  
H -2-47 Large Grasses fo r  Pasture
1-2-47 F ertilizers and H um an H ealth  
J-2 -47  Y ields T ell th e  Story  
K -2-47  P otash  P ays fo r  P eas at C hehalis, 

W ashington  
L -3-47 Sugar B eets R equire A dequate S o il 

A eration
M -3-47 T he R ole o f  M ajor E lem ents in  P lant 

N utrition
N -3-47  Efficient M anagem ent for  A bundant 

Pastures
0 -3 -4 7  Increased Q uality  o f  P roducts Is 

Answer to  the P roblem  
P -3 -47  Y ear-round Grazing 
Q -4-47 F ertilizers for  Sugar Beets 
R -4-47 T he Effects o f  F ertilizers on the  

B lackland S o ils o f  Texas 
S -4-47  R ice N utrition  in  R elation  to  Stem  

R ot o f  R ice 
T -4-47  F ertilizer P ractices fo r  P rofitable  

T obacco
V -4-47  D on’t Feed A lfa lfa  at the “ Second  

T able”
W -4-47 T he Search fo r  N utrient D eficiencies 

in  Farm Crops 
X -5-47  P otato-grow ing D evelopm ents in  New 

England
Y -5-47 Increasing Grain P rodu ction  in  Mis

sissipp i
Z -5-47 B uild ing and M aintaining Good Lawns 
A A -5-47 T he P otassium  C ontent o f  Farm  

Crops
B B -5-47 More P alatab le  Grass Is More N utri

tious
CC-5-47 Ten Years o f  S o il-b u ild in g  in  Ver

m ont
D D -6-47 P rofitable Soybean Y ields in  North  

Carolina
EE-6-47 T he W heelocks o f  V erm ont Grow 

Grass
F F -6-47 C om m unity C ooperation in  S oil 

C onservation  
GG -6-47 C orrective M easures for  the Salin ity  

Problem  in  Southw estern Soils 
H H -6-47 D eterm ining New and Better Fer

tilizer  R atios

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.



The wind was blowing very violently 
on a street corner- and a young lady’s 
dress was blown up around her neck. 
When a man standing near began to 
laugh, she irately said, “I see you are 
no gentleman.”

“No, and I see you are not either,” 
was the reply.

An insurance man met a friend and 
said, “Your wife needs an insurance 
policy to protect her fur coats and 
clothes.”

“No,” said the friend, “She has a 
new idea. I found out about it last 
night when I got home. She has a man 
in the closet watching them.”

It was a warm day, and a dull case 
concerning the rights of river commis
sioners was being argued.

Counsel made speeches of intermina
ble length, and the judge fell into a 
doze.

“But, we must have water here, your 
honor,” thundered the defending law
yer in such stentorian tones that the 
judge came to.

“All right,” he mumbled hastily, “but 
only a very little in mine!”

A woman in slacks: So round, so 
firm, so fully packed!

When Junior asked his parents about 
life they told him they had planted a 
seed and he grew from it. That night 
Junior put a watermelon seed under the 
rug. The next morning he lifted up 
the rug and there was a big cockroach.'

Junior addressed the cockroach 
sternly: “You’re very lucky. If you 
weren’t my son, I’d squash you.”

All men are born free and equal, but _ , , , .- . . ,  One arm makes dangerous driving
most of them get marned. and ^  poor huggings

Little Willie had iust returned from 
his first day at Sunday School where 
his teacher had been a middle-aged 
woman.

Mother: “How did you like Sunday 
School, Willie?”

Willie: “Oh, it was all right.” 
Mother: “What didn’t you like about 

it, dear?”
Willie: “Well, the teacher talked all 

the time about Jesus. How wonderful 
he was and how good. I euess she’s 
his grandmother.”

“What about this ’ere universal dis
armament, Bill?”

“Why, it’s summat like me and my 
old woman. When there’s a bit of a 
shindy brewin’ the one wot proposes 
peace is the one wot ain’t got ’old of 
the poker!”

Then there’s the one about the guy 
who shipped a pair of rabbits from coast 
to coast by air express. The crate ar
rived* with two rabbits. That’s fast 
transportation!
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N e e d  f a n .—
BORON IN AGRICULTURE

Authorities have recognized that the depletion of 
Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac
tical assistance.

Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW  YORK CHICAGO LOS ANGELES

BORAX

20 Mule Team. Reg. U. S. Pat. Off.



y e n c  A e a £ f y

The crop-producing power of V- C 
Fertilizers is the result of over 50 
years o f V-C scientific research, 
V-C practical farm experience and 
V-C manufacturing skill.

Since 1895,V-C factory experts, 
chemists and agronomists have 
constantly tested and developed 
new methods and new materials, 
to  produce better and better  
V-C Fertilizers for every crop on 
every soil.

When you buy V-C Fertilizers, 
you buy bigger yields for your 
land, labor and machinery, at ex
tremely low cost for the extra 
crops produced. B y helping each 
acre of your farm yield as much 
as several poorly-fertilized scrub

acres would yield, V-C Fertilizers 
save work, worry and expense.

This means more leisure time 
for you and your fam ily ...and  
more money for you to  make 
your farm a more attractive place 
to live.

Virginia-Carolina Chemical 
Corporation manufactures V-C 
Fertilizers balanced to meet the 
particular plantfood needs of 
every crop you grow.

But what you really get, when 
you buy V-C Fertilizers, is more 
than just a mixture of fertilizer 
materials in a bag. What you are 
really buying is the more abun
dant harvest that makes farming 
a better-paying business.

V IR G IN IA -C A R O L IN A  CHEM ICAL C O R PO R ATIO N
Richmond,Va. • Norfolk, Va. • Greensboro, N. C. • Wilmington, N. C. 
Columbia, S . C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, Miss. • Memphis, Tonn. • Shreveport, La. 
Orlando, Fla. • E. St. Louis, III. • Baltimore, Md. • Carteret, N J. •Cincinnati, 0.

Moke the 
good earth 

better!



S E R V I N G  T H R O U G H  S C I E N C E

NEW CHEMICALS
TO OVERCOME

FUNGI-INSECTS-WEEDS
I 'I Check the pest you want to Control!

SEED DECAY A N D  D A M P IN G -O FF O F PEAS, BEAN S, LIMA BEANS A N D  
C O R N —Use Spergon seed protectant. It makes reduced planting 
rate possible with stronger stands, higher yields.

D O W N Y  M ILDEW  O F C ABBAG E — Use Spergon (Wettable) as a spray 
or dust. It is widely recommended by leading authorities.

LEAF BLIGHTS A N D  A N T H R A C N O S E  O F T O M A T O E S — Use Phygon 
(Wettable) as a dust or spray. It gives economical control and 
increased yields.

SEED D ECAY A N D  D A M PIN G -O FF O F BEETS, SPIN ACH , T O M A TO ES , 
PEPPERS A N D  SW ISS CHARD — Use Phygon seed protectant. It is 
outstanding for these crops.

A N T H R A C N O S E  O F BEANS C A N  BE CONTRO LLED — Use Phygon as a 
seed protectant, followed by Phygon (Wettable) as a spray ten 
days after emergence. Don’t lose your bean crop this year now 
that an effective control is available.

C O R N  BORER a n d  THRIPS— Use Syndeet-S-30. This is an oil solu- 
tion containing 30% DDT for making emulsion type sprays. It

II has given effective economical control in field applications.

APHIDS, EU R O PEAN  RED MITES A N D  C O D LIN G  M O T H — Use Syndeet- 
30. At economical dosages, it gives commercial control of these 
orchard pests.

APH ID S, C O L O R A D O  P O TA TO  BEETLES, LEAF H O PPER S A N D  FLEA 
BEETLES O N  P O T A T O E S—Use Syndeet-30. It gives control with a 
labor-saving reduction in the number of sprays required. Syn
deet-30 is compatible with Bordeaux mixture.

c o n t r o l — Use Tufor-40, Tufor-70 and Tufor-E. These 
ulations of 2, 4-D meet selective weed control problems. rftv

EDIBLE V EG ETA B LE  IN SEC T  C O N T R O L  — Use Syntone—a fortified 
rotenone emulsion.
These recommendations are made on the basis of authoritative 
field trials by leading plant pathologists and entomologists. '

Write for technical data sheets covering your specific problems.

N ew  Scien tific  D evelopm en ts o f  A gricu ltu ra l C hem ical D ivision

WEED  

formulations

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
1230 Avenue of the Am ericas • Rockefeller Center • New  York 20. N. Y.



THE PLANT 
SPEAKS

A new four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

TH E PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
TH E PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
THE PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O T H E R  16M M . C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R I T O R I E S  IN D IC A T E D

P o ta sh  in  S o u th e rn  A gri- P o ta sh  from  S o il to
c u ltu re  (S o u th )  P la n t  (W e s t)

In  th e  C lo v er (N o rth -  P o ta sh  D eficiency in
e a s t)  G rapes and  P ru n e s

B rin g in g  C itru s  Q u a li ty  (W e s t)
to  M a rk e t (W e s t)  N ew  S o ils  from  O ld

M ach in e  P la c e m e n t of (M id w est)
F e r t i l i z e r  (W e s t)  P o ta sh  P ro d u c tio n  in

L ad in o  C lo v er P a s tu re s  A m erica  (A ll)
(W e s t)  S ave  T h a t S o il (A ll)

B o rax  F ro m  D e se rt to  F a rm  (A ll)

IMPORTANT  
Requests should be made w ell in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

P rin te d  in  U . S. A-
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T H R E E  E L E P H A N T  B O R A X

W ITH every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

THREE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa., Charlotte, N . C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-1 licks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

Detroit, Mich.
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass.
The O. I lommel Co., Pittsburgh, Pa.
Innis Speiden & Co., New York City and 

Gloversville, N Y.

Kraft Chemical Co., Inc., Chicago, III.

Marble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., Atlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph Turner & Co., Ridgefield, N . J. and 
Chicago, 111.

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and W ilmington, N . C.

Sears, Roebuck & Co. Stores 

IN  C A N A D A :
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

Information and Agricultural Boron References sent free on request. 
W rite Direct to:

A m er ic a n  P o t a s h  
&  C h e m ic a l  Co r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate of Potash in America
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Confronting the .  .  .

Fond Furore

BEING  O N  T H E  FOOD “firing line” surely gives one a big appetite. 
You don’t have to pitch manure or grain bundles to get it either.

There are at least two spots where public inquiry is focused respect
ing food supplies and prices in a constant and perplexing way, about 
which a few rambling observations may not be inadequate. The two 
red-hot information dispensing agencies that have borne the brunt of 
the avalanche of daily queries are the Office of Information’s press 
and radio services in U. S. Department of Agriculture at Washington, 
D. C., and the respective regional field branches devoted day and night 
to the same round of endless conversation.

Right here some smart alec might lations to accompany the eggs on Tues- 
flip the remark that what we need is day and the bacon on Thursday? 
less conversation and more conserva- Unfortunately, the word “informa
tion in food tonnages, but such a chap tion” sometimes gives the wrong clue
lacks information, not to say intel- when it is printed on an office door, 
ligence. If you stifled conversation, dear It doesn’t signify that behind its glazed
readers, you would hamstring the main- surface there sits a wiseacre or a whole
spring of facts and figures upon which school of sages who can save you from
so many rely to keep the w. k. cam- investing in a world almanac or spend-
paign raging. How else do you pre- ing an hour in a Carnegie library. It’s 
sume the columnists and commentators hard enough to satisfy requirements if
get their low-downs on the high-ups? the blank spaces to fill in are restricted
Or the morning daily its startling reve- to farms and farming, feeds and feed-

3
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ing, eats and eating. But sad to say, 
that’s never the way it works in an 
“Information” office. You are just as 
apt to have to reply to an ink spot re
mover query as to a question on re
moval of the spud surplus.

Many times while occupying an in
tensive place in a strategic center of 
the web of crosscurrents flowing around 
food affairs, yours truly has used other 
men’s research as an anchor to wind
ward. If someone had not lugged brief 
cases around and bent wearily over dry 
accounts and bills of lading for weeks 
on end, plenty of reporters, editorial 
writers, and radio commentators would 
have been shy of ammunition, or would 
have had to improvise more than cus
tomary.

Ordinarily it is an all-year-round 
open season for hunting for statistical 
researchers in Washington and else
where. Gunning for their goats is a 
national pastime when malefactors in 
other fields with more ulterior motives 
are not in sight. I hold no special brief 
for statisticians or their brief cases as 
such, ask no favors for them which are 
undeserved—but it does seem as though 
many of us might recognize at this 
juncture, when hot figures on food are 
so popular, that these studies have some 
current usefulness.

For example, in the heat of the 
h. c. of 1. furore and the morbid curi
osity about food of all kinds, includ
ing the contents of the garbage can 
and the rat’s nest, we relied a lot on 
certain happy references we had in 
stock. These included a study on mar
keting margins in meats and another 
in grain products; an estimate of meat 
bills paid by consumers for several years 
in relation to net income; and a valuable 
piece giving details about waste and 
loss in food merchandising.

DN  T H E  SIDE related to produc
tion, the feed saving drive found 

the country well fortified by years of 
basic data on rations and substitute 
cereals for corn and wheat—in fact, so 
well are we endowed with data that 
we believe the livestock world is better

supplied with nutrition tables and for
mulas than human beings are.

If the Federal offices and files do not 
have material to support fundamental 
and funny queries, the State experiment 
stations often can unearth them. No 
matter how incongruous the query or 
how vapid the suggestion, the one who 
answers the phone or dictates the return 
letter must give it as much sober 
thought as though the life of the U.N. 
hung in the balance. The job of the 
public information desk in reality is to 
clear these things to inquiring reporters 
or curious cranks. The drawback to 
it is the physical lack of drawers and 
filing cabinets to keep your assorted 
answers in, as well as a shortage of 
manpower (and wo manpower) to han
dle the load.

Du r i n g  t h e  w a r  y e a r s , farm
journals were mainly the mediums 

which reported the 30 per cent or more 
increase in food production by a de
creased farm working force equipped 
with machinery and fertilizers. Hardly 
any space was devoted to that in the 
daily newspapers, where more exciting 
and sensational war news was the rule. '

About the only echoes of rural prog
ress which newspapers retailed in 1941- 
44 related to the boost in farm incomes 
and those horrid arrangements which 
the hay-shakers had with Uncle Sam 
to loot the family lunch budget. It was 
not until folks had settled down into 
a race for comforts and luxuries after 
V-J Day that the readers of newspapers 
began to get anxious about the effect 
of price decontrol and cash competition 
upon the scope and variety of their 
victuals, and the price tags thereon.

Only a few stopped to inquire what 
effect the price incentive measures in 
agriculture had had on maintaining full 
gravy bowls during the lend-lease era, 
when outbound foods to armed forces 
and our allies accomplished what our 
mutual friend, Claude Wickard, called 
“winning the war and making the 
peace/’ They had “et up” all the pro
visions of yesterday and were hungry 
for more—the cheaper the better.
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At this strategic point, I reach into 
the handy grab-bag and insert a digit 
clincher, like we use with stray news
paper men;

“In 1935 official figures show that 
disposable income per capita for the 
country was only $435. That year con
sumers spent $1,863,000,000 for beef, 
and steers grading 
choice and prime at 
Chicago made up 14 
per cent of the total 
sold for slaughter.

“In 1945 dispos
ab le in co m e  w as  
rated at $1,073 per 
ca p ita . Consumers 
spent $3,026,000,000 
for beef. Choice and 
prime steers sold at 
Chicago amounted to 
36 per cent of the 
total there.”

Mounting grocery 
bills and cuts of meat 
th at w ere  c o s tly

wT„tw,ordirpu^ £ d
aroused the populace.
Reactions toward most agricultural in
formation quarters came immediately.
You almost ruined your eyesight delv
ing down long columns of published 
tables trying to locate the farmer’s 
share of the retail customer’s price and 
why.

RIOR TO TH IS dizzy period, the 
nation embarked on its first cam

paign to get food, mostly grain, to 
starving Europe and Asia. We then 
possessed some vestiges of wartime 
controls on tap, so the wheels began 
grinding pronto and the officials started 
serving dark blue bread to reporters 
in Washington as a foretaste of what 
was to come. This was the signal for 
us to rap on the doors of the scientific 
bureau bakers and millers within our 
bailiwick. Reporters wanted all the 
dope there was, and then some, on the 
saving from a higher rate of wheat ex
traction and its effect on everything 
from milk toast to expectant mothers.

Similarly, and even more subse
quently, Information toilers were be
sieged for data on distilling and brew
ing (which were then under curbs) to 
ascertain to what extent the cocktail 
hours of official circles might suffer
sudden spiritual dilution or how much 
more one might expect to fork over 

for cereals in liquid 
form. The writing
fraternity is usually 
presumed to have re
course to such stimu
lating beverages to a 
greater extent than,
shall we say, the 
ministry. Hence they 
had a rather urgent 
and personal zest for 
following this line 
for a fill-in.

Every side current 
that swept the stream 
of activity during 
the p o stw a r  gra in  
export p er iod  has 
called fo rth  count
less queries. Boxcar 
shortages, reports of 

wheat piled outdoors, stevedore strikes 
at the docks, black-market rumors,
speeches in Congress and on the radio 
pro and con, and behavior of the
future markets all have been turned 
wrong side out in a feverish search 
for stories.

Utilization of the cereals exported at 
ports of destination, method of distribu
tion abroad, whether grain growers in 
Europe were selling’ their stocks or 
hoarding them for barter, and what 
some rabble-rousers were quoted as ad
vising in a “fur off” land—all came 
tumbling back to land on our desks for 
possible official comment.

But the greatest crush of visits, phone 
calls, wires, and letters began to arrive 
last midsummer, when the Crop Re
porting Board and its field associate 
corps assembled the estimates which 
presaged a much curtailed corn crop. 
This ushered in the biggest correspond
ence and publicity educational course 

( Turn to page 51)



How Different Plant Nutrients 
Influence Plant Growth

ode iter oC, oCô tin 
Shreveport, Louisiana

F T H E  92 elements of which the 
earth is composed, plants require 

for proper growth considerable amounts 
of only 10 major elements and minute 
amounts of a number of other elements. 
These elements are carbon, hydrogen, 
oxygen, and nitrogen, which come di
rectly or indirectly from the air and 
water; and phosphorus, potassium, cal
cium, sulphur, magnesium, and iron, 
which come directly from the soil. 
Copper, zinc, boron, manganese, and 
perhaps others which come directly 
from the soil are required only in 
minute amounts but are important 
from the standpoint of plant growth 
or of the well-being of the animals 
that consume the plants.

O f the elements mentioned, nitrogen, 
phosphorus, and potassium are the most 
likely to become critically deficient and 
may be classified as fertilizer elements 
in the commercial sense.

N itrogen

Of the three elements, nitrogen, 
phosphorus, and potassium, that are 
usually applied in commercial fertili
zers, nitrogen seems to have the quick
est and most pronounced effect. It 
tends primarily to encourage above
ground vegetative growth and to im
part to the leaves a deep green color. 
With cereals it increases the plumpness 
of the grains and their percentage of 
protein. With all plants nitrogen is a 
regulator in that it governs to a certain 
extent the utilization of potash, phos
phoric acid, and other constituents. It 
also tends to produce succulence, a 
quality particularly desirable in certain 
crops such as lettuce and radishes.

Fig. 1. Left, com plete fe r ti l ise r ;  cen ter, starved 
fo r n itro g e n ; righ t, starved  fo r po tash .

Plants receiving insufficient nitrogen 
are stunted in growth and have a re
stricted and fibrous root system; the 
leaves turn yellow or yellowish-green 
and on some plants tend to drop off. 
The addition of a small amount of 
available nitrogen will, other conditions 
being favorable, cause a remarkable 
change, indicative of the activity of the 
element within the plant. Of the 
three common fertilizer constituents, 
nitrogen is the only one which, added 
in excess, will ordinarily result in harm
ful effects on the crop. Very dark 
green, soft, and sappy leaves are an 
indication of an oversupply of nitrogen. 
The possible and important detrimen

6
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tal effects of an excess of this element 
are as follows:

1—It may delay maturation by en
couraging excessive vegetative growth 
which remains green beyond the nor
mal period of ripening.

2—It may lower quality. The ship
ping qualities of certain fruits and 
vegetables are greatly impaired by this 
condition.

3— It may weaken the straw and 
cause lodging in grain. This is due to 
an extreme lengthening of the inter
nodes, and as the heads fill the stems are 
no longer able to support the increased 
weight.

4— It may decrease resistance to dis
ease. This is probably due to a change 
in the physiological conditions within 
the plant, and also to a thinning of the 
cell wall, allowing a more ready infec
tion.

Many crops such as the grasses, let
tuce, radishes, and the like depend on 
plenty of nitrogen for their best and 
most normal development. In fact, 
standard quality is not attained unless 
large amounts of nitrogen are available.

With such crops, therefore, the detri
mental effects that have been men
tioned are not to be expected unless 
excessively large amounts of nitrogen 
are present. Nitrogenous fertilizers 
may be used freely with these crops. 
As a rule, one can be guided by the 
cost of the materials in relation to the 
value of the crops.

Phosphorus

N o form of life could exist without 
phosphorus. Cell division and the 
formation of fat cannot go on to a suffici
ent extent without it. Starch may be 
produced when it is deficient, but does 
not readily change to sugar. Seeds do 
not form without its presence. Flower
ing and fruiting depend markedly on 
phosphorus. Phosphorus especially has
tens the maturation of the crop and 
in this respect counteracts the effect 
of excessive nitrogen.

Phosphorus, also, encourages root 
development, particularly of the lateral 
and fibrous rootlets. The ratio of grain 
to straw, as well as the total yield, is 
increased in cereals by phosphorus. 
Phosphorus also strengthens the straw,

Fig. 2 . L eft to  r ig h t:  S tarved fo r p o ta sh ; starved fo r  phosp h o ru s; starved fo r n itrogen ;
ea r which was grown with a com plete fe rtilise r.

tal
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thus decreasing the tendency to lodge. 
A lack of phosphorus results in a re
stricted root system and a bronzing or 
purpling of the leaves.

The palatability of vegetables is in
fluenced to a great extent by phos
phorus. Phosphorus is also known to 
increase the resistance of some plants to 
disease, due possibly to its effect in aid
ing a more normal cell development. 
Phosphorus tends to alleviate the detri
mental effect of overliming, perhaps by 
restoring the phosphate nutrition that 
seems to be upset by the absorption of 
too much calcium.

Potassium

The presence of plenty of available 
potash in the soil has much to do with 
the general tone and vigor of the 
plant. By increasing resistance to cer
tain diseases and encouraging the root 
system, potash tends to counteract the 
ill effects of too much nitrogen. In 
delaying maturity it also works against 
the undue ripening influence of phos
phoric acid. In a general way, it exerts 
a balancing effect on both nitrogen and 
phosphorus.

Potassium is essential for starch for
mation and is necessary in the develop
ment of chlorophyll. It is important to 
cereals in grain formation, giving 
plump heavy kernels. It also seems 
especially valuable to leguminous crops 
of all kinds. Abundant available potas
sium is absolutely necessary for tuber 
development and consequently this 
element is almost always present in 
fertilizers used for potatoes. It may 
be present in large quantities in the soil 
and yet exert no harmful effect on 
crops.

A lack of potassium markedly im
pairs the capacity of a plant to assimi
late carbon dioxide. The leaves die at 
the edges and appear blotchy in color 
and they do not contain their normal 
amounts of sugar and starch. The ad
dition of available potash to the soil 
rectifies this condition by encouraging 
photosynthesis, the use of nitrate nitro
gen in protein synthesis, the intake of

water, and root development. The in
fluence on starch production is especially 
noticeable with root crops, which 
markedly respond to potassium fer
tilization.

So far as is now known, potassium 
does not build into the structure of any 
of the plant’s parts. A plant will hold 
its potassium salts from being washed 
or leached out as long as it is living but 
as soon as the plant is killed by cutting, 
the potassium, no longer held, will be 
washed out readily—as, for example, by 
rain on dried hay or cornstalks. Some 
potassium salts will also move from the 
plant back into the soil as the plant ' 
matures. Not much is known about 
the function of potassium in plants. | 
More is known about what happens to . i  
a plant when this element is deficient. 3

In considering the respective effects j  
on plant growth exerted by the three 1 
principal fertilizer elements, it is no- ! 
ticed that they tend to check, balance, 
and support one another.

Calcium
The carbon dioxide in the soil solu- j 

tion makes it a potent solvent for cal-

Fig. 3 . ‘ P o tash  deficiency is ind icated  by white 
spo ts on  a lfa lfa  and clover. L ater the  edges of 

the  leaves becom e d ry  and appear scorched.
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I Fig. 4 . Chlorosis on po ta toes due to  lack  of
I m agnesium . T he low er leaves o f  m agnesium -

deficient p lan ts  a re  b r ittle , w hich serves to  dis- 
J tinguish them  fro m  leaves yellowing n a tu ra lly  

th ro u g h  age.

I cium compounds; thus calcium is 
I leached out of the soil as calcium bi- 
|  carbonate. The soil acidity is increased 
I by this process. In plants, calcium is 
I built into the walls of the cells to form 
I a protective “sieve” for the nutrients 
I to seep through in passing into the cells.

9  It also acts as a cement between the
I walls of the cells to hold them together. 

■ As the cell processes go on to develop 
I the complex substances in the plant, 
I some organic acids are formed that 
I would be harmful were it not for the 
I neutralizing effect of calcium.

When calcium is added to the soil it 
n is usually applied in the form of lime

stone. Lime is not, strictly speaking, a 
fertilizer but a soil amendment applied 
to correct acidity and improve other 
conditions of the soil; however, one 

I of its functions is to supply calcium if 
the soil is deficient in this element.

Acid soils have many factors that are 
I unfavorable for the proper growth of 

plants. The activity of many beneficial 
I soil micro-organisms is greatly retarded 
I by acids found in the soil. This condi

tion affects the availability of nitrogen 
and other elements. Many species of 
the nitrogen-fixing micro-organisms are 
especially sensitive to acidity and can 
exist for only comparatively short 
periods in distinctly acid soils. High 
acidity may bring about toxic concen
tration of iron and aluminum salts. 
Certain fungus diseases develop to a 
harmful extent only in acid soils.

Lime applied to acid soils benefits 
them in many ways. It neutralizes 
acids in the soil and stimulates the 
proper decomposition of organic mat
ter, improves the physical condition of 
heavy soils, supplies calcium, and pro
motes bacterial activity in the soil. It 
makes other elements available to grow
ing plants and generally increases the 
efficiency of manures and fertilizers. 
Lime added to acid soils decreases the 
amount of toxic agents in the soil 
and in some cases reduces the sus
ceptibility of plants to certain diseases.

Sulphur

Plants frequently contain more sul
phur than phosphorus, calcium, or mag
nesium. Since sufficient amounts of 
sulphur are usually present in the soil 
we are not so well acquainted with it. 
Rain returns to the earth as much as 10 
pounds or more of sulphur per acre 
annually. When phosphorus is applied 
in the form of superphosphate and acid- 
treated bone, sulphur is an accompany
ing element. In superphosphate, the 
sulphates commonly exceed the phos
phates.

Plants that have insufficient sulphur 
show characteristic symptoms that may 
resemble those of nitrogen starvation. 
When sulphur is applied in any great 
amount, it is for reasons other than its 
direct nutritional effect. An example 
of this is the use of sulphur to increase 
soil acidity in the control of potato 
scab or in the growing of such acid- 
loving plants as Azaleas and Rhododen
drons.

Magnesium

Magnesium is credited with being a 
( Turn to page 49)



The influence o f various am ounts o f  fertilize rs on  y ield  o f  sweet po ta toes. L eft to  righ t— (1 )  45 
lbs. o f n itro g en , 4 5  lbs. phospho ric  ac id , an d  60  lbs. po tash . ( 2 )  6 0  lbs. o f n itrogen , 90  lbs. 
ph osphoric  acid , and  120  lbs. po tash . ( 3 )  7 5  lbs. o f n itrogen , 135  lbs. phosphoric  acid , and

180  lbs. po tash .

Fertilizer Practice For 
The Hanger Sweet Potato

Bf $ack Son R Ĵlester 
Campbell Soup Company, Riverton, N ew  Jersey

□ W ING  TO T H E  H IG H  yielding 
quality, deep orange color, and 

pleasing taste of the Ranger variety of 
sweet potatoes, plus its adaptability for 
certain commercial uses, as well as the 
regular market, there has developed an 
interest in the most desirable fertiliza
tion practices. This variety was first 
developed by J. C. Miller and was 
introduced into N ew  Jersey by D . R. 
Porter. During 1943 and 1944, in the 
hands of nine different growers under 
similar conditions, the Ranger pro
duced 47 per cent more potatoes than 
the Yellow Jersey variety. Since the 
interest in the variety has increased, 
it has become necessary to learn as 
much as possible about its fertilizer 
requirements.

G row ers’ Fertilization Practices 
and Y ields

A survey of a number of growers’ 
fertilization practices reveals that dif
ferent quantities and methods of fer

tilization have been used. The sum- I 
mary of this survey is shown in Table 
1. The amount of fertilizer that gave 
the largest yield was 45 pounds of nitro
gen, 135 pounds of phosphoric acid, I 
and 180 pounds of potash. The method 
of fertilization obviously was impor- ■ 
tant and the use of part of this fertilizer 
before planting and the remainder by | 
side-dressing seemed to give the best 
yield. This is largely due -to the sandy 
nature of the soil. A number of good 
farming practices are necessary to get 
the maximum advantage of the fertili- j 
zer used and these data reveal that ' 
some growers used the necessary j 
amount of fertilizer, but did not pro
duce the crop, due to some other limit- ! 
ing factor. In this connection, some 
experimental results obtained in 1946 
are interesting.

Experimental Findings

A fertilizer experiment was laid out 
on a Sassafras sand near Cinnaminson,

10
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New Jersey, for the purpose of obtain
ing information about the amount of 
fertilizer and method of application. 
The soil is typical of those used in New  
Jersey for sweet potato production. The 
organic matter content is approximately 
one per cent, the pH  value 5.0, and the 
available nutrient low, with the excep
tion of phosphorus. The phosphorus 
content of most of these soils has been 
built up to a rather high level during 
the past years, although most of it is 
tied up by the soluble aluminum and 
iron that occurs in the soil at such low  
pH values.

Before the sweet potatoes were trans
planted to the field, 500 pounds of a 
3-9-12 fertilizer mixture per acre were 
broadcast on the land. This mixture 
contained five pounds of borax to the 
ton. The fertilizer was disked into the 
soil and the plants set with five pounds 
of 8-24-8 starter mixture per 50 gallons 
of water. The remaining fertilizer 
treatments were (1 ) none, (2 ) one and 
two side-dressings of 500 pounds each 
of 3-9-12 on one series of plots, and (3 )

one and two side-dressings of 250 
pounds of muriate of potash on another 
series. Following the heavy rains in 
early June, approximately 100 pounds 
of ammonium nitrate per acre to sup
ply additional nitrogen were broadcast 
on the whole area. The maximum 
yield was obtained with 75 pounds of 
nitrogen, 135 pounds of phosphoric 
acid, and 180 pounds of potash.

It is observed that four of the grow
er’s yields were superior to this. They 
used the same amount of phosphorus 
and potash, but less nitrogen. Mag
nesium deficiency developed in the ex
perimental plots after the heavy rain
fall in June, and an attempt was made 
to correct it by spreading 200 pounds 
of magnesium sulfate per acre down 
the rows on July 22. While no fur
ther symptoms developed, the original 
breakdown in the leaves was not cor
rected. This undoubtedly cut the yields 
somewhat. More magnesium deficiency 
developed on the plots receiving 360 
pounds of potash than on those receiv
ing the lower amounts of potash. Table

T a b l e  1

G r o w e r s ’ F e r t i l i z a t i o n  P r a c t ic e s  a n d  Y ie l d s  f o r  t h e  R a n g e r  S w e e t  P o t a t o

'I

Grower

Fer
Poiu

N

tilizer U 
[ids per

P20 6

sed
\cre

K20

Method of Application
Total 
Yield 

Lbs./A.

A ............................ 45 135 180 Row and side-dressed 21,550
B *.......................... 45 135 180 2/3  plowed down, 1/3 side-dressed 20,085
C ............................ 55 140 170 Row and side-dressed 18,370
D ............................ 30 120 180 Broadcast and side-dressed 17,700
E ............................ 30 90 120 Two side-dressings 15,490
F ............................. 60 180 240 Broadcast 13,550
G ............................ 70 140 140 Row and side-dressed 13,020
H ............................ 42 126 168 Row and side-dressed 12,950
I ............................. 48 144 192 Broadcast and side-dressed 11,800
J ............................. 30 90 120 Row 10,030
K ............................ 45 135 180 Row and side-dressed 8,130
L ........................ 60 180 240 1/2 plowed down, 1/2 side-dressed 8,000
M ........................... 60 180 120 Row and side-dressed 6,490
N ............................ 42 126 168 Broadcast 6,050
O ............................ 60 180 240 Broadcast 2,960
P ............................ 9 27 36 Row 2,420

* 5 or 6 tons of chicken manure.
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2 and Figure 1 give the yields from 
these treatments. Because of the mag
nesium deficiency and the influence of 
potash fertilization upon it, a series of 
experiments in 1947 were planned.

T a b l e  2

E x p e r i m e n t a l  F e r t i l i z a t i o n  P r o g r a m

Fertilizer Used
Pounds per acre Total

Relative Yield
Order Lbs./A.

N p 2o 6 K20

1.................... 75 135 180 17,342
2 .................... 45 45 210 15,783
3 .................... 60 90 120 14,728
4 .................... 45 45 360 14,112
5 .................... 45 45 60 11,625

Six replications. Differences highly significant. 
Credit is given G. E. Smith and P. P. Nixon for 

assistance in obtaining these records.

Magnesium Deficiency

Magnesium deficiency symptoms on 
the Ranger sweet potato are different 
from those on the other varieties grown 
in New  Jersey. For example, where 
the interveinal yellowing develops on 
the other varieties in N ew Jersey, the 
Ranger variety shows a purplish red 
color similar to the cotton plant. Fur
thermore, this purpling is transferred 
to the root, making the potato objec
tionable looking when cut. Since 
many of the commercial fields showed 
magnesium deficiency, it is believed 
that magnesium nutrition is important. 
In other words, the soil should be well 
supplied with magnesium or some 
should be used in the fertilizer because 
most sweet potato soils are not limed 
as a regular practice.

In 1947 a Sassafras (Toghwogh, In
dian name) sandy loam which had a 
poor soil test for magnesium and on 
which sweet corn growing in 1946 
showed magnesium deficiency was 
selected for the investigation. Seven 
different fertilizer mixtures were made, 
namely (1 ) 3-9-6 (N -P-K ), (2 ) 3-9-12,

(3 ) 3-9-18, (4 and 5) 3-9-12 with 2% 
and 4% MgO from magnesium sul
fate, and (6 and 7) 3-9-12 with 2% and 
4% MgO from dolomitic limestone. 
Amounts of calcium limestone equiv
alent in neutralizing value to the dolo
mitic limestone were added to the mix
tures that did not have magnesium sul
fate. Five pounds of borax per ton 
were added to each mixture. The 
potash was derived from 60% muriate 
of potash, the phosphate from 20% 
superphosphate, and the nitrogen from 
sulfate of ammonia and cyanamid. The 
fertilizer was added at the rate of 1,600 
pounds per acre, 800 pounds in the 
row previous to planting and 800 
pounds by late side-dressing. The 
plots were 1/80 acre in size with the 
two center rows (3 ft. x 18 in.) being 
harvested. All plots were replicated 
five times and subjected to statistical 
analyses.

The data given in Table 3 show that 
there was no significant difference in 
the yields of 6, 12, and 18 per cent 
potash in the mixtures where mag
nesium was left out; whereas, increased 
yields were obtained with the addi
tion of magnesium to the fertilizer 
mixture. The addition of 4% MgO 
from dolomitic limestone gave a highly 
significant increase in yield at the one 
per cent level. The potatoes produced 
on the plots having magnesium added 
were free of the purple color in the 
potato and were smoother in appear
ance where the deficiency was cor
rected.

Because of the widespread mag
nesium deficiency in the sweet potatoes 
grown on Coastal Plain soils and for 
better utilization of the potash added, 
it is recommended that sweet potato 
fertilizers carry available magnesium. 
Some growers are using less potash in 
their mixtures because of the severe 
magnesium deficiency. This is not a 
solution to the problem, for the grow
ers are sacrificing yield and quality.

( Turn to page 43)



Fig. 1. C ontented  cows on good p as tu re  Help insure  p rofit from  dairy ing.

Are You Pasture Conscious?
S . 2  Qra%

W ashington, D . C.

Su c c e s s f u l  f e e d i n g  of live
stock, whether beef or dairy, de

pends to a large extent upon the rela
tive availability of suitable pastures. 
Barn feeding is always expensive. Un
der average conditions it costs from 
three to four times as much per day 
to feed a mature animal in the barn or 
feed-lot as on pasture. Where pasture 
is the principal asset as in the range 
country and where grain or other con
centrates are limited in supply as in 
the Northeastern States, the practices 
employed will, or should be, based on 
maximum use of pasture, 
f Through the tragic sequence of ig
norance and mismanagement our farm 
economy at various times has suffered, 
due to overproduction of certain farm 
crops. Crop farmers instinctively dislike 
any talk of balanced production. For

years they have been urged by Federal 
and State agricultural authorities, as 
well as the fertilizer industry, to re
duce the acreage of these crops and to 
give more attention to pastures. De
spite these efforts, little real progress 
was made until the great agriculturalo o
depression of the early “Thirties.” 
Federal subsidies under the Soil Con
servation and Agricultural Adjustment 
Acts provided an incentive, and national 
emphasis on balanced production gave 
to pastures the prominence they de
served.

Pasture improvement programs to
day are making remarkable progress in 
many states. Vast numbers of farmers 
who early recognized the logic of wider 
use of pasture at the expense of cul
tivated crops, and got on the “band 
wagon,” have a deep appreciation of
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its importance for prevention of soil 
erosion as well as the inevitable bene
fits of diversification—balanced produc
tion, better utilization of land and 
labor, better livestock feed, and in
creased net returns from farming 
operations.

Livestock farming, one of the most 
important and profitable types of farm
ing in the Northeastern States, has 
been greatly influenced by pastures. 
Valuable as they have been as a chief 
source of feed, their full importance as 
an agricultural resource has never been 
fully developed. Their economic utili
zation is still the most important prob
lem in the stabilization of the post-war 
agricultural program in this region.

While pastures have contributed 
greatly to the success of livestock farm
ing by supplying a cheap and highly 
nutritious feed, it must be remembered 
that this in far too many instances has 
been largely at the expense of the fertil
ity of the soil. Continuous removal of 
the mineral plant-food elements, lime, 
phosphorus, magnesium, and potash, in 
livestock products sold off the farm, 
without replacement through fertiliza
tion, has reduced yields and increased 
cost for barn feeding to a point which

seriously threatens economic produc-i I  
tion on many farms. Fertilization of] I  
good pasture to keep it good, or of) I  
below average pasture to restore it ton' 
a satisfactory level of production, is»| 
not only a wise • investment but at I  
realistic challenge to every business-  ̂I  
minded livestock farmer.

In planning for pastures on the aver-1 
age livestock farm a number of thingsil 
must be considered. The principal ob-1 
ject, of course, is to provide feed ini I 
quantity as well as quality for the ani-1 
mals to be fed. There is also the con-! I 
sideration of the threat to civilizationi I 
from soil erosion and the need of a pro- -1 
tective covering of pasture herbage) I 
to heal the scars of wind and water I 
and to hold the surface soil and fertility11 
that remain. In these major objec--1
tives, simple fundamentals are in-J 
volved. In the words of Dr. W. A. I 
Albrecht of Missouri they are summed JI 
up in this concise statement: “Sick I 
soils will not produce healthy plants; I 
sick plants will not nourish healthy > I 
animals; and sick animals will not, I 
yield a satisfactory income.”

Mining soils of their fertility too 11 
frequently has resulted from farming I 
operations. Again quoting Albrecht,
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Fig. 3 . This Skowhegan, M aine, p as tu re  received 6 0 0  lbs. o f 5-8-7 fe rtilise r  and re tu rn ed  a net
pro fit o f $36  p er acre.

“It has brought us face to face with the 
simple fact that our plant factories 
are not running as efficiently for feed 
production as they once did when our 
soils contained more of their virgin fer
tility. Our farm meat and milk fac
tories consequently also are operating 
on less efficient levels. Notwithstanding 
our knowledge of better nutrition and 
ability through diagnosis of animal 
ailments to determine the causes, the 
solution in the final analysis must come 
from supplying the animals more nearly 
normal nutrition by way of normal 
feeds grown on fertile soils.”

In the economy of Nature, one of 
the highly important tasks assigned to 
plants is that of collecting mineral ele
ments from the soil and processing 
them for the use of animals. The final 
product, therefore, is good or bad in 
proportion to the abundance or lack of 
the essential minerals supplied by the 
soil. Under range conditions, animals 
roaming freely have considerable capac
ity for balancing their own rations, 

nfined to a specific field or farm, 
owever, where their feed may be defi- 
ient in certain minerals, abnormalities 

lin growth and reproduction are likely 
to result.

When chemical analyses of soils or 
herbage are related to specific animal 
abnormalities, they invariably designate 
the seat of the trouble as the low level 
in the soil of the nutrients essential 
for plants and required in larger 
amounts by animals. Mineral deficien
cies in plants and in the diet of animals 
that feed on them are most likely to 
occur in the marginal soils of humid 
regions, where the virgin fertility has 
been exhausted or where the system of 
farming has not permitted the eco
nomic use of lime and the ordinary 
mineral fertilizers. Such soils are 
widely distributed in the older agri
cultural sections of the Northeastern 
States.

The carrying capacity of many pasture 
lands is ridiculously low. A study of 
the statistics on this subject reveals that 
on the arid and semi-arid ranges from 
25 to 100 acres of land are required to 
support one full-grown cow or steer. 
In the humid regions where moisture 
is not a factor and where the soil fertil
ity is still such as to support a fair 
growth of herbage, about five acres are 
required to support one animal unit. 
An examination of records on carrying 
capacity of pastures in important Euro
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pean countries shows that the number 
of acres required to carry one animal 
unit ranges from .91 in Belgium to 
2.65 in Great Britain and Ireland. Cor
responding figures from Germany, Den
mark, and the Netherlands are 1.24, 
1.46, and 1.60 respectively.

Pastures in the humid regions of the 
United States have gone through several 
distinct stages of impoverishment, each 
followed by lower production of forage 
of inferior quality. Depletion of the 
supply of lime and phosphorus is usu
ally the first stage encountered and is 
reflected in a less vigorous growth of 
the grasses and legumes. This is fol
lowed by the exhaustion of potash, dis
appearance of legumes, and the ap
pearance of inferior species of grasses, 
weeds, moss, and finally brush. In the 
first stages of soil fertility exhaustion, 
the use of phosphorus alone or with

that it is not always a sufficient treat
ment. Evidence is accumulating from 
experimental work in w’idely separated 
areas showing that potash is frequently 
as necessary as phosphoric acid, partic
ularly in areas where emphasis is placed 
on the need for legumes in the pasture. 
These data also have stressed the rela
tionships of lime to efficient utilization 
of phosphorus and potash. While the 
recommendations of the different ex
periment stations vary with respect to 
the fertilization of pastures, they are, 
generally speaking, in very close agree
ment on the matter of major objectives 
and practical management practices.

Pastures are recognized as being the 
best and cheapest source of protein 
feed. In the young, tender stage pas
ture grasses contain more protein than 
alfalfa hay and about twice as much as 
mixed clover hay. Cost of this protein
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Fig. 4 . F ertilized  p as tu re  insures bo th  early  and  la te  grazing and reduces cost fo r m anger feeding*

lime is likely to be sufficient to bring 
back the clover and through its growth 
help maintain the nitrogen supply. 
Most of the permanent pastures in the 
humid areas probably passed the first 
stage of fertility exhaustion more than a 
generation ago. They are now, there
fore, about equally deficient with re
spect to potash, organic matter, and 
nitrogen.

Results of fertilizer experiments on 
pastures have been, on the whole, im
pressive and clear cut. Quite generally 
they have emphasized the importance 
of liberal fertilization. While au
thorities are agreed that phosphoric acid 
is almost universally deficient and con
sequently the basis of any successful 
treatment, repeated tests have shown

is about one-third as much as in pur
chased feed. It is quite clear from the 
experimental work officially reported 
that both the yield of dry matter and 
the protein are greatly increased by 
proper fertilization.

Apart from bulk, the feeding value 
of pastures varies in different areas. It 
has been shown in recent investigations, 
reported by Dr. J. B. Orr of Aberdeen 
in his book “Minerals in Pastures,” that 
one of the most important factors in 
determining the feeding value is the 
amount of calcium, phosphorus, sodium, 
potassium, and chlorine present in the 
herbage. Some pastures may be so poor 
in.one or the other of these elements 
as to be the cause of disease among 

( Turn to page 43)



I At the Tip of the Shoot 
And the Point nf the Hoot'

I S i j  C jeorcje <2). S c a r  Seth

American Farm Research Association, Lafayette, Indiana

OUR PROGRAM COMMITTEE  
has reflected the wideness of your 

I interest and their own adventuresome 
spirit in extending to me an invitation 
to address you. I am not an apple au
thority and have never been called a 
horticulturist, but have been branded 
variously as a soil scientist, agronomist,

I chemist, plant physiologist, banana spe- 
I cialist, photographer, and fisherman.

Well then, since we have unfurled 
I our banners in their true light there 
I can be no misunderstanding. I will 
I rely on your own common sense and 
I understanding of the practical angles of 
I your apple-producing business to select 
E and modify what I say in such a way 
i as might best suit your individual

II particular case.
About three weeks ago I had the 

I pleasure of attending an apple field 
a day, or should I say orchard day, with 
I the Horticultural Society of a neigh-

i boring state. At this session I heard a 
great deal about insects, pests, rots, 
dusts, and sprays, and absolutely noth- 

I ing that dealt with such fascinating, 
I and I think, important aspects as light, 

r I temperature, sugar production, foliage,
I woody growth, fertilizers, cultivation, 
I moisture, root growth, and last but not 
I least, what it takes for a tree to make a 
I big crop of apples.

If I knew the answer to all the 64-dol- 
I lar questions that relate to “what it 
I takes to make an apple tree produce 

big efficient crops,” I would be in the 
fruit business and sitting in the au- 

tjl dience with you listening to Doctor 
Tukey and these other specialists giv
ing me bits of facts for me to work out

1 Address before the International Apple Asso- 
D ciaiion, Detroit, Michigan, August 11, 1947.

I

the profitable answers myself. Since I 
am only another specialist, I will limit 
myself to some of my own special facts 
and conclusions.

A  Tree Has Work to Do

Let us consider an apple tree that has 
reached fruit-bearing age. In the spring 
of the year the tree must put out a 
whole crop of new leaves and blos
soms. All the material to make this 
new growth must come from within 
the whole plant system—that is, the 
stuff to make this first new growth 
must be in the plant at the end of the 
winter. The sugars, amino acids (pro
teins), and mineral nutrients to make 
this material must be in the plant be
fore the awakening period in the spring. 
We cannot assume that these growth 
materials come from an early spring 
treatment of the soils, such as from an 
early nitrogen application. We know 
that the sugars for the carbohydrates 
and woody parts of the new growth 
were made in the leaves the previous 
season. So it is most vital that the 
fall leaf crop was adequate to make 
enough sugar for the fruit crop as well 
as to store a goodly supply in the tree 
roots.

With a rich winter store of sugars to 
make carbohydrates and cellulose that 
are needed for new leaves, and a good 
supply of nitrates to make amino acids 
and proteins for the cells, plus the min
eral nutrients that are needed, the tree 
is compelled to push out a big leaf 
growth as soon as the air warms up in 
the spring.

The new crop of fruit will be greatly 
affected by this leaf crop, because the

7
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leaves are the “work benches” in this 
apple factory.

We want this tree factory to work in 
making apples, and not be just busy 
making a lot of new woody growth. 
Of course, we could starve the tree so 
much that it could not make the neces
sary new growth that is needed. On 
the other hand, we could so overfeed or 
wrongly feed the tree that it has no 
other course to follow than to make 
just more growth and new foliage all 
summer long when it should be mak
ing apples and stuffing them with 
sugar. Let us consider this ticklish 
angle further.

When to Apply Nitrogen

Suppose a tree goes through the win
ter with its system rather starved for 
sugars and nitrates. When the spring 
warmth comes the pressure from the 
internal stuff will not be great and we 
can expect a poor development of 
leaves.

N ow , suppose we give the tree a 
heavy spring nitrate fertilization with 
a soluble nitrate fertilizer and observe 
what happens. W e see that such a tree 
responds rapidly in that the leaves turn 
deep dark green. A lot of new growth 
develops. Long, woody growth results, 
even a lot of water sprouts may develop. 
On this new growth new leaves are 
formed— the tree looks good to the eye. 
Is it making a lot of fruit? You know 
the answer is “no.” This new growth 
of wood and leaves draws so heavily 
upon the sugars the older leaves are 
making that there seems to be none for 
the fruit. It is almost as if the tree 
felt that things were so rosy with plenty 
of food that “why worry about pro
tecting myself by reproducing my kind 
with seed (new fruit).”

If there were a lot of organic matter 
in the soil or even a high nitrogen-con
taining mulch on the ground, we know 
that the tree would not get much of 
the available nitrates early in the spring. 
None of the organic nitrogen in vege
table matter or humus becomes avail
able in the soil in the spring until the

soil becomes warm. It does become 
available with warm weather and is 
then dynamically supplied, a little at a 
time, all the growing season. This is 
one of the great virtues of getting nitro
gen to plants through humus—it is 
never too big a shot at one time with 
none present at other times.

So what is the conclusion from this 
type of reasoning? It adds up to an 
argument for applying the nitrogen fer
tilizers in the fall so that the tree roots 
can be absorbing them all winter out 
of the ground. How early or late in 
the fall? Late enough not to start a 
lot of new growth and early enough for 
ammonia nitrogen as in ammonium 
nitrate to be nitrified to nitrates. This 
process takes a few days of warm 
weather.

After such a bold statement without 
support of experimental evidence ex
cept scientific deductions, I should grab 
my bags and rush from town—never 
to mislead an apple producer again. 
I personally am a worshipper of funda
mental facts. The fundamental facts 
are usually colorless by themselves, and 
the scientists that grub them out are 
usually the greatest underpaid and un
appreciated servants in our past or mod
ern times, but I have followed the 
procedure of fitting facts together to ar
rive at a practical answer so many times 
with profit to myself and employer that 
it is far better than merely guessing. 
The proof is needed but since the show 
goes on daily, the deductions made on 
fundamental facts are better than tak
ing no action, because there might be 
no experimental proof. This tribute 
to fundamental facts and the unsung 
scientists that produce them is appro
priate, because they are more valuable 
than the experiments to prove their 
practicability. On this of course, J 
could draw argument, but we digress 
from our story.

Let’s N ot Forget What a Mulch Does

The only place we could find fish- 
worms during the hot, dry period of 

( Turn to page 39)



F'P* A gricu ltu ra l w orkers o f N ortheast M ississippi studying  oats and rye grass fo r hog grazing
on the J .  C. H ard in  farm  N ovem ber 1, 1946 , in  P on to toc County. Cost o f labor, m achinery, 
fe rtilise rs , m inerals, and  seeds was $ 4 7 .45  p er acre. Grazing a t five cents per head per day

to ta lled  $490 .50 .

Fall and Winter Grazing 
In Mississippi

County Agent,

IN  APRIL of 1946, after making the 
spring tour at State College, Missis

sippi and Noxubee County, as arranged 
by the State College Extension Service, 
Experiment Station, and Noxubee 
County Agent, and after discussing with 
the Pontotoc County Assistant Agent 
the need and best way of getting more 
fall and winter grazing in Pontotoc 
County, we decided to carry a group of 
Pontotoc County farmers, businessmen, 
and agricultural workers to Noxubee 
County for a short tour of several graz
ing projects.

Due to the limited number that could 
be handled in Noxubee for lunch, and

intotoc, Mississippi

in order to get a selection of farmers 
and interested businessmen who would 
do something about the grazing after 
they got back home, we limited the 
number to be invited. In order to get 
the influence and help of other agen
cies, the Assistant Agent and I per
sonally visited each County agency, in
cluding two banks, dairy plant, Soil 
Conservation Service, Farm Home Ad
ministration, and Agricultural Adjust
ment Agency. We sold them on the 
tour and let them select their 10 men, 
and our office selected another 10. We 
wrote the five vocational teachers ask
ing them to invite about 10 farmers.

19
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Fig. 2 . Im proved  da llis  grass and  w hite clover pas tu re . F ertilizer used was one ton  basic slag
and 200  lbs. m uria te  of potash .

Forty-seven showed up out of approxi
mately 60 invited, and we hit the rain 
and mud to see grazing crops of oats, 
crimson clover, wild winter peas, dallis 
grass, white Dutch clover, and com
binations being grazed by beef and 
dairy cattle.

Approximately 35 of this number 
listed their names with me later, after 
they had studied over the program, as 
wanting to start grazing projects on 
their farms. All were given cartons to 
collect soil samples from selected plots 
and samples were forwarded to State 
College Experiment Station Soils Lab
oratory for 15 of the cooperators. The 
necessary lime and phosphate or basic 
slag and potash were given on each 
analysis.

W. R. Thompson, Extension Pasture 
Specialist, talked to this 35 in a called 
meeting in May and stressed plans, 
minerals, preparation, and management. 
Seed and fertilizer dealers were in
formed as to materials needed and as
sistance was given them in securing 
these materials. Farm visits were made 
during July and August to assist the 
cooperators in planning. Farm visits 
were made again in September with 
W. R. Thompson to all 30 who carried

on through with their planning. Seed
ing began August 31 and continued 
into October.

Recommendations of following soil 
analysis tests, applying minerals before 
breaking, applying 32 pounds nitrogen 
at time of seeding, seeding 3 bushels of 
oats, 20 pounds crimson clover, 20 
pounds rye grass, 40 pounds wild win
ter peas, 5 pounds white Dutch clover, 
15 pounds dallis grass, 25 pounds les- 
pedeza, and 30 pounds sudan were 
made. Oats, rye grass, and crimson 
clover in combination were% recom
mended as mixture to give most fall and 
winter grazing per acre, with oats and 
crimson clover next, oats and wild win
ter peas third, and rye grass and crim
son clover or rye grass and wild winter 
peas last. Oats and wild winter peas 
were recommended drilled or cut in, 
rye grass seeded on top and harrowed 
in, and crimson clover seeded on top 
and cultipacked, if possible. Grazing 
was recommended to begin with oats 
when 8 to 10 inches high and control 
grazing until well established. Min
erals and nitrates were scarce materials 
and .were used as obtained.

The average cost ran about $25 an 
aero where recommended seeding and
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soil analysis reports were carried out and 
was divided as follows:

3 bu. oats @ $2.00............... $6.00
PMA

2 0 #  crimson clover @ 22^. 4.40 2.40
2 0 #  rye grass @ 11^......... 2.20
1,000# basic slag @ $15 per 

ton ..................................... 7.50 3.50
or
5 0 0 #  of 20% phosphate @  

$24 and ............................ (6.00
2J4 tons lime @ $4.37 deliv

ered & spread...................... 10.93)
100#  potash ........................ 2.50 1.50
Labor and machinery........... 10.00

$32.60 $7.40
Less PMA payment of ap

proximately ................. 7.40

Total Cost ............... $25.20

An agricultural workers’ tour was 
agreed on for November 1, 1946 by

1J. E. Stanley, District Extension Agent, 
and W. R. Thompson, Extension Pas
ture Specialist, who also assisted a com-

I mittee of Pontotoc County agricultural 
workers and several other district and 
State men in selecting 10 farms for the 
tour. One hundred fifteen attended 
and voted unanimously to return in the 
spring to see the same plots after they 
had gone through the winter. Eight

I

community tours and one round-up 
county tour were held during the first 
part of November, with a total of 267 
attending. Information sheets giving 
details of minerals, preparation, and 
seeding of each plot were given to each 
attending these tours.

Farm visits to all 30 farms were made 
in February of 1947 with W. R. Thomp
son, and suggestions offered on seeding 
lespedeza, top-dressing, and when to 
quit grazing plots on which seeds and 
small grains were to be saved. One 
night meeting was held, with Thomp
son leadinq the discussion and show
ing colored slides of grazing and pas
ture plots.

Farm visits were made during the 
first part of April of this year to the 
10 farms toured the preceding Novem
ber 1 in preparation for the April 11 
agricultural workers’ tour. Due to 
heavy rains over the district, only 60 
showed up. Two stops had to be 
eliminated on account of roads. The 
county farmers’ tour was set for May 
9, with seven of these farms visited and 
350 attending. Fifteen counties were 

( Turn to page 47)
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Fig. 3 . W. P . G iuhan, P on to toe County, shown w ith registered D uroe Jersey hogs grasing oats, 
crim son clover, and rye grass. Acreage was increased from  17 acres in 1946  to  75 acres th is year.



Fig . 1 . These celery p lan ts  were well developed and equally  vigorous when they were transp lan ted  
in to  th e  sam e k in d  o f high boron-fix ing  soil. W ithou t bo ron  ( le f t )  the  new grow th o r h ea rt died 
a n d  tu rn ed  b lack . T he roo ts w ere stubby , brow n, and  kno tty . W ith boron  ( r ig h t)  the heart

was c lea r w hite and roo ts were vigorous.

Boron For Vermont Farms
R„ J<atkLn UJ.ll

Extension Service, Burlington, Vermont

IN  World War I, boron in fertilizers 
proved to be a villain. Today, how

ever, scientists are proving this villain is 
really a hero— if properly used. In 
recent years no single plant nutrient 
has received as much attention as boron. 
At least thirty-one states in the United 
States and six provinces in Canada have 
reported boron deficiencies in more 
than forty different crops. Although 
boron is a minor element in that only 
small quantities are needed, it is 
“major” in its essential role in normal 
plant nutrition.

In a report just published as Ver
mont Agricultural Experiment Station 
Bulletin 539, “Boron for Vermont Soils 
and Crops,” agronomists A. R. Midgley

and D. E. Dunklee describe their ex
periments with boron. The object of 
their work was to study the boron- 
deficiency symptoms of plants and to 
learn how boron should be used on 
Vermont soils. Their work was fi
nanced in part by a grant made by the 
American Potash Institute.

Chemical studies made on thirty-nine 
different soil types showed that only 
22, or 56 per cent, had sufficient boron 
for most Vermont crops. However, 
even on these soils, extra boron is 
needed for high boron-requiring plants 
like .alfalfa, many garden crops, and 
apple trees, Midgley and Dunklee point 
out -in their report.

2 2
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Fig. 3 . W hen th is  one-year-old ca rro t roo t was 
tran sp lan te d  in to  a very boron-deficient soil, 
th e re  was typ ical d ieback  o f the  growing poin ts 

and the nodes swelled.

apple trees, “yellow top” of alfalfa in 
which the new growth turns yellow, 
and heart rot of celery where the 
growing tips die and are later invaded 
by organisms—all these symptoms were 
produced when the plants were starved 
for boron.

When plants were given a new supply 
of boron after the growing points had 
died from boron starvation, additional 
shoots appeared, causing a multiple 
branching or witches’ broom effect. 
With some plants a rosette appeared, 
due to an excessive number of leaves 
with shortened internodes. Defective 
flowers and a stripping of seed heads 
resulted in poor fruit or seed formation. 
Cankers appeared on stalks or stems 
of plants as well as on roots and storage 
organs. Splitting and cracking of fruit 
and stems seemed to be due to in
sufficient elasticity of cell membranes 
caused by lack of boron. Stalks, joints, 
and leaves swelled to abnormal size, ap-

To study the boron deficiency symp
toms they grew various crops in a spe
cial soil that contained no boron but 
was well supplied with the other plant 
nutrients. They obtained truckload lots 
of a highly leached A horizon of a 
podsol soil. After liming this soil, a 
generous amount of a complete fer
tilizer, together with magnesium and 
manganese, was added so that a lack 
of these would not limit plant growth. 
This soil was used with and without 
borax in greenhouse pots as well as in 
large metal tanks outside.

By placing plants at different stages 
of growth in this boron-deficient soil, 
a great variety of symptoms was pro
duced on each plant. Midgley and 
Dunklee explain that this is because 
boron, unlike many other nutrients, 
cannot be reused by plants. A continual 
supply seems necessary for normal 
growth because, without adequate 
boron, growing points are usually af
fected first. “Dieback” or death of 
terminal buds and stems in the case of

Fig. 2 . Cracks and ex terna l cork  form ed on 
these apples when d ro u g h t o r  insufficient w ater 
early  in  th e  year shu t off the  supply  of boron . 

They are  know n as d rough t spots.
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Fif:. 4 . A lfalfa  p la n t w ithout bo ron  ( le f t )  lost a ll o f its flowers and  seed heads. P lan t w ith com* 
m crcial bo rax  ( r ig h t )  p roduced  a good crop  o f  seed.

parently the result of an accumulation 
of carbohydrates that could not be 
properly moved through the plant with
out boron. Even roots produced knots 
or knobs and turned brown and died. 
Naturally these symptoms were not all

obtained on all crop plants, but they 
occurred more or less on most plants 
that were starved for boron at different 
stages of growth, Midgley and Dunklee 
found.

( Turn to page 41)



Some Things Tn Think About
(Su 3u •man £. Eear

Department o f Soils, Rutgers University, N ew  Brunswick, N ew  Jersey

DN  A VERY H O T DAY in July 
1936, I drove across western Mis

souri on my way to Oklahoma to study 
the fertilizer-consuming possibilities of 
that State. The extremely dry weather 
that had prevailed generally over the 
United States for several years previ
ously had reached its climax. Most of 
the grass and corn was dead or dying, 
and so also were the trees that were 
scattered about over the fields.

On reaching the main east-west high
way we drew up to a filling station and 
got out of the car. It was only about 
10:30 in the morning, yet the ther
mometer that was hanging in the shade 
of the building registered 114° F. 
Under such conditions, it did not seem 
worth while to go on to Oklahoma.

Coming back through Missouri the 
only green fields we saw were those 
that had been planted to soybeans or 
alfalfa, and they looked like oases in a 
vast desert. The total production of 
wheat and corn in the United States 
that year was estimated at 2.1 billion 
bushels. This is less than half the 
amount of these two grains that was 
produced each year during World 
War II.

If the 1934-36 dry-weather cycle had 
been delayed another 10 years, so that 
it would have occurred during the war, 
we and our allies would have found it 
extremely difficult, if not impossible, to 
have won the war. Fortunately, the 
weather was so favorable that we were 
able to harvest the largest tonnages of 
feed and food crops this country has 
ever known. The people of the United 
States ate more and better food during 
World War II than ever before. Mean
while heavy demands were being made 
on our food reserves for shipment 
abroad, and these have been continued

up to now. Grain carry-over was so 
short in 1946 that when the poor corn 
year of 1947 came along, even though 
it was an excellent year for wheat, a 
serious grain shortage developed.

The two horns of our present di
lemma are: (a) the joint possibilities of 
another cycle of dry years and continued 
demand for very large amounts of food 
for Europe, and (b) the reverse situa
tion of favorable weather and resulting 
high yields in the United States and 
sufficient agricultural recovery among 
the European nations so that they can 
meet most of their own food needs. 
Accordingly it becomes necessary to 
consider ways and means of dealing 
with the problem of possible agricul
tural overproduction if and when the 
worst of these two contingencies comes 
to pass.

During the past summer, 1947, I 
drove some 6,000 miles through the to- 
bacco-cotton South, the cattle-wheat 
Southwest, the corn-hog Central States, 
and the grassland-dairy Northeast. 
One of the results of that trip was a 
highly favorable impression of the re
markable progress that has been made 
during recent years in the development 
of greatly improved techniques in farm
ing. Another was a greater apprecia
tion of the tremendous agricultural po
tentialities of this vast and highly pro
gressive country in which we live.

Among the many observations of 
great interest to one who is concerned 
with better land use I have chosen a 
dozen items to call to your special 
attention:

1. The cotton area of the United States has 
dropped from 43 m illion acres, at the 1929 
peak, to around 20 million acres, or less than 
half. Yet the total number of bales harvested 
has been reduced only about 20 per cent.
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Some 23 million acres of cotton land have 
been released for other agricultural uses.

2. Kudzu, a long-vine legume, is now being 
widely used in the South as a soil-renovator 
and an erosion-stopper. It not only is taking 
over the waste land but it is climbing to the 
tops of the highest trees and it would cross the 
highways, except for the automobile wheels 
that cut off the ends of the vines.

3. The U. S. Forest Service is demonstrating 
on a 4 Vi -million-acre scale in Louisiana that 
reforestation of non-agricultural land can be 
made a highly profitable enterprise. Newly 
planted trees, rightly cared for and protected 
against fire, are reaching the harvesting stage 
for pulpwood in seven years. An enormous 
cut-over area is being brought back from pov
erty to prosperity.

4. Contour-farming, with supporting ter
races, is now being employed on a tremendous 
scale in the Cotton Belt to save both soil and 
water. This is making it possible to do away 
with one-man-one-mule farming and to use 
modern machinery on an ever-enlarging scale.

5. Texas cattlemen are now building large 
storage ponds to save the water from the heavy 
but too infrequent rains. These not only meet 
the needs of livestock but, in some cases, pro
vide water for irrigation as well.

6. Prominent industrialists of Dallas, Texas, 
have financed the purchase of a large tract of 
nearby black prairie land for a Texas State Re
search Institute and have provided for its liberal 
support. One of the primary aims of this 
agency is to develop improved methods for 
the 9-million-acre Blackland Belt in that State. 
These men propose to erase the handwriting of 
erosion that, until it is stopped, will continue 
to spell ruin to this exceptionally fine agricul
tural area.

7. Combine-sorghums are growing rapidly 
in favor in Texas, Oklahoma, and Kansas. 
When the 40 per cent improvement in yield 
that is fully expected from the hybridization 
of these grain sorghums has been effected, 
greatly enlarged production of this highly im
portant dry-land grain crop is certain to occur.

8. One-way disc plows, with 26 discs each 
that cut a 15-foot swath, are now being used, 
singly and in gangs, with a high degree of 
speed and efficiency for preparing land for 
seeding in the Wheat Belt. This implement 
mixes the straw with the surface soil where it 
aids greatly in absorbing the rainfall and stop
ping wind and water erosion.

9. Farmer-cooperative elevators, holding as 
much as six million bushels each, are being 
built in ever-increasing numbers to house the 
tremendous wheat crops of Oklahoma and 
Kansas. These modern elevators have suction 
fans that operate, while the grain is being un
loaded, to collect the dust. At one such set of 
elevators 30 carloads of dust, containing 12 
per cent protein, were saved and sold for use 
in mixed feeds.

10. One-man balers are now in operation 
both in the wheat and hay fields from way 
west of the Mississippi River clear to the At
lantic Coast. These do a lot of work with 
very little labor but a high degree of efficiency.

11. The concept of 100-bushel-per-acre 
yields has spread through the Corn Belt. Corn 
growers are sold on hybrid seed and thicker 
stands and they are beginning to pour on lime 
and fertilizer.

12. Irrigation is being rapidly expanded not 
only in the arid areas of the United States but 
in the high-rainfall areas as well. Extra water 
is being applied on an ever-enlarging scale to 
vegetables and potatoes in the humid areas, 
and some of it is spilling over onto haylands 
and pastures.

These are only a few of the many 
developments in agricultural practice 
that are having highly important effects 
on our farm economy. These improved 
techniques are taking a great deal of 
the gamble out of the production and 
sale of crops and livestock. But they 
are only the beginning of a rapidly ex
panding program that is being designed 
to tie the soil’down, improve its pro
ductivity, and stabilize the agriculture 
in this country.

It must be pointed out, however, 
that a gigantic task still remains to be 
done. For example, it was necessary 
to make a wide detour to avoid the 
flooded areas of central Missouri. As 
soon as public approval can be obtained, 
the red rivers of the Cotton Belt, the 
gray-brown rivers of the Wheat Belt, 
and the gray-black rivers of the Corn 
Belt must be made to run clear. Vast 
plans have been conceived to soak in 
the rain where it falls and to hold the 
excess water upstream until it no longer 
constitutes a menace to the people and 
to the land farther down the watershed. 
A typical example is found in the trash- 
farming program that is being applied 
to over one million acres of Nebraska 
corn land. The farmers in that area 
are discarding the mold-board plow. 
And that is a mere beginning to the 
many changes that must and will be 
put into effect out in the open country 
where the floods have their origin.

To the man who thinks in terms of 
soils and the fertility problems related 

(Turn to page 4 8 )
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A b o v e :  The w orry over th is  year’s corn  crop  is ended. 

B e lo w :  Sugar cane on its way to  the N ation’s sw eet-tooth.



n  my - •  r One travels the “open spaces” and, viewing the
U lir  l l  311011 S broad expanses of cropland, range, and forest, is
T a n d  U p c m i r r p c  imPressed with the Nation’s land resources. One
Jj u I I U  l I c a l l l i i L t j a  reads the astronomical figures of our crop produc

tion and livestock population and congratulates 
himself on living in a land of plenty. Yet few of us, except that they be of a 
particularly statistical mind, have any conception of the comparatively small 
percentage of our land area that keeps us alive.

W e have Claude C. Haren of the Bureau of Agricultural Economics, U. S. 
Department of Agriculture, to thank for a comprehensive breakdown of the 
major uses of land in the United States in 1945. With text and graph published 
in the October 1947 issue of The Agricultural Situation he has presented some 
thought-provoking information.

“Less than one-fifth of the Nation’s land area provides, directly as foodstuffs 
or fibers or indirectly as feed and forage for livestock, most of the agricultural 
products which go to meet our needs,” he says. “The 350 million acres, more 
or less, from which crops have been harvested in recent years represent 2 Vi acres 
per capita. The 200 or more crops grown include all of the major crops except 
certain tropical and subtropical commodities. About two-thirds of the acreage 
of crops harvested and an even larger part of the tonnage go to provide feed for 
livestock. One-fifth of the acreage is utilized for growing wheat, rice, and 
similar crops, staples in the diet of a large proportion of the population of the 
world. About one-tenth of an acre per capita is used to produce fruits and vege
tables. The fiber, oil-producing, and other crops account for the remaining one- 
tenth of the acreage of harvested crops.”

To what uses is the rest of our land area put? Crop, pasture, grazing, and 
forest uses add up to slightly over 1,700 million acres, or 90 per cent of the land 
area of the country, according to Mr. Haren. Of the remaining 10 per cent, 3.7 
per cent is occupied by cities, parks, roads, railroads, etc., and 2.3 per cent by 
farmsteads, roads, lanes and farm wasteland. The remaining 4 per cent or 78 
million acres of desert, rock outcrop, tidal marshlands, and coastal beaches, is of 
slight agricultural value, although these areas have some usefulness for wildlife 
protection and as recreational sites.

For years we have been hearing that the limitations to our agricultural frontiers 
have been reached. Still the output of farms and ranches each year since 1940 
has averaged a fifth above 1931, the pre-drought peak, and over a third above 
1920. Farmers since 1941 have been growing record amounts of most crop and 
livestock products without much increase in their acreage of crop, pasture, and 
grazing land.

Altogether, more than half of our land area is used or available for pasture 
for farm and range livestock. These areas now provide at low cost about a 
third of the feed and forage requirements of these animals. “Changes in con
sumers’ food habits during the past three decades have increased the value of

31
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this pasture resource, Mr. Haren says, “but pasture improvement, despite gains 
through reseeding, use of fertilizers, and application of soils and moisture stabiliz
ing measures in recent years, remains an important but largely undeveloped field.” 

There is much more of interest in this analyst’s report. H e discusses forest- 
producing land which has dwindled to 56 per cent of the origfnally forested area. 
The significant thought of his whole discussion lies in his concluding sentence 
on forests: “Future dependence, as upon crops and pastures but over long-time 
growth interval, must be placed upon present and prospective increments.” In 
other words, it is up to us to take care of and constantly improve what we now

A man’s bank account is of vital interest to himself 
and to those with whom he does business. The 
regularly issued statements of his deposits, with
drawals, and balance receive his prompt attention. 
He wants to see what he has accumulated, what he 

has had to take out, and what is left on which he can base his future operations. 
Why, then, do so many farmers neglect to check into the fertility of their soils— 
a bank account as truly as any which they may carry at a commercial bank? 
From this fertility must come their chief income. On it, their successful opera
tions depend.

This is an excellent time of the year for a farmer to get a statement from his 
soil bank account. Crops have been harvested and livestock is moving to market. 
The fertility withdrawals have been made. What did they produce and what is 
the balance left? The year’s accomplishments are being summed up and plans 
for next year are beginning to take shape. There is time to look into these 
things and to consider the plant-food requirements of the crops to be planted 
next spring. In other words, this is an excellent time of the year for a farmer 
to have his soils tested.

There are other reasons than those given above for this statement. The experi
ment stations and soil-testing laboratories which make the tests are less “swamped” 
with soil samples than during the spring and can be more prompt in getting 
their reports back to the farmer. This will give him more time for making his 
inventory and future plans and will permit him to get his order for fertilizer in 
early—an important factor in assuring him that he will have it when he wants 
to apply it. Spring is the farm’s busiest season and anything done ahead is time 
gained.

A great many farmers are taking advantage of these opportunities. However, 
they are open to and should be realized by a vast number who still are indifferent 
to them. Anything the advisory forces can do to encourage more operators to 
have their soils tested is an accomplishment toward the bettering of American 
agriculture.

We are founded as a nation of farmers and in spite of the great growth of our 
industrial life, it still remains true that our whole system rests upon the farm; 
that the welfare of the whole community depends upon the welfare of the farmer; 
the strengthening of country life is the strengthening of the Nation.— Theodore 
Roosevelt.

have.

The Soil 
Bank Account
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes ' Corn Wheat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July ........ July-June July-June Oct.-Sept. July-June July-June July-June . . . .

Av. Aug. 1909-
July 1914__ 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.551922................ 22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.421923................ 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.231924................ 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.251925................ 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.591926................ 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.041927................ 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.831928................ 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.171929................ 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.921930................ 9.5 12.8 91.2 108.1 59.8 67.1 11.06 22.04

1931................ 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.971932................ 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.331933................ 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.881934................ 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935................ 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936................ 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937................ 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938................ 8.6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939................ 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940................ 9.9 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941................ 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942................ 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943................ 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944................ 20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945................ 22.4 42.6 139.0 200.0 114.0 149.0 15.10 51.80
1946 

October....... 37.69 53.0 122.0 209.0 171.0 188.0 16.10 66.00
November... . 29.23 43.8 123.0 200.0 127.0 189.0 17.20 89.90
December... 29.98 43.5 126.0 210.0 122.0 192.0 17.70 91.50

1947 
January....... 29.74 39.0 129.0 220.0 121.0 191.0 17.50 90.40
February.... 30.56 31.9 131.0 228.0 123.0 199.0 17.50 88.20
March......... 31.89 33.6 139.0 235.0 150.0 244.0 17.40 88.00
April........... 32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00
May............ 33.50 44.6 153.0 233.0 159.0 239.0 16.80 83.70
June............ 34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60
July............ 35.88 48.5 169.0 251.0 201.0 214.0 15.10 79.00
August........ 33.15 38.1 161.0 270.0 219.0 210.0 15.30 75.50
September. . 31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60

1922................ 185
Index Numbers 

228 95
(Aug. 1909- 

114
- J u ly  1914 =  100) 

116 109 98 135
1923................ 231 190 133 137 129 105 n o 183
1924................ 185 190 98 170 166 141 107 147 143
1925................ 158 168 245 188 109 163 108 140 143
1926................ 101 179 189 134 116 138 112 98 139
1927................ 163 207 146 124 132 135 87 154 127
1928................ 145 200 76 134 131 113 95 152 154
1929................ 135 183 189 133 124 117 92 137 137
1930................ 77 128 131 123 93 76 93 98 129
1931................ 46 82 66 83 50 44 73 40 115
1932................ 52 105 55 62 50 43 52 46 102
1933................ 82 130 118 79 81 84 68 57 91
1934................ 100 213 64 ,91 127 96 111 146 95
1935................ 90 184 85 80 102 94 63 135 119
1936................ 100 236 164 106 163 116 94 148 104
1937................ 68 204 76 93 81 109 74 87 110
1938................ 69 196 80 83 76 64 57 97 88
1939................ 73 154 100 85 88 78 67 94 91
1940................ 80 160 78 97 96 77 64 96 111
1941................ 137 264 116 107 117 107 81 211 129
1942................ 153 369 168 136 143 124 91 202 163
1943................ 160 405 188 232 174 154 125 231 245
1944................ 167 420 214 219 170 160 138 234 212
1945................ 181 435 199 228 178 169 127 230 224
1946 

October....... 304 530 175 238 266 213 136 293 151
November.. 236 438 176 228 198 214 145 399 207
December... 242 435 181 239 190 217 149 406 166

1947 
January...... 240 390 185 351 188 216 147 401 238
February 246 319 188 260 192 225 147 391 275
March......... 257 336 199 268 234 276 147 390 299
April........... 260 301 211 265 254 271 145 390 295
May............ 270 446 220 265 248 270 142 371 286
June............ 275 460 224 284 288 247 135 353 215
July............ 289 485 242 286 313 242 127 350 189
August........ 267 381 231 308 341 238 129 335 211
September.. 252 407 214 273 374 275 136 335 179
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Wholesale Prices of Ammoniates

Nitrate 
of soda 

per unit N 
bulk

1910-14......................  *2.68
1923 .............................  3.02
1924 .............................  2.99
192 5.........................  3.11
192 6.............................  3.06
192 7.........................  3.01
192 8.................    2.67
1929 .........................  2.67
193 0.........................  2.47
193 1.............................  2.34
193 2.........................  1.87
193 3.........................  1.52
193 4.........................  1.52
193 5.........................  1.47
193 6.........................  1.53
193 7.........................  1.63
193 8.........................  1.69
193 9.........................  1.69
194 0.........................  1.69
194 1.........................  1.69
194 2.........................  1.74
194 3.........................  1.76
194 4 ................................. 1.75
194 5.............................  1.75
1946

October....................  2.22
November............  2.22
December................. 2.22

1947
January................ 2.36
February..............  2.41
March......................  2.41
April........................  2.41
May.........................  2.41
June.........................  2.41
July..........................  2.41
August.................  2.53
September............ 2.66

192 3 ...............
192 4 ...............
192 5 ...............
192 6 ...............
192 7 ...............
192 8 ...............
192 9 ...............
193 0 .............
193 1 ...............
193 2 ...............
193 3 ...............
193 4 ...............
193 5 ...............
193 6 ...............
193 7 ...............
193 8 ...............
193 9 .................
194 0 ...............
194 1 .................
194 2 .................
194 3 .................
194 4 .................
194 5 .................
1946

October__
November. 
December.

1947 
January. .. 
February..  
March.
April .
May .
June..........
July..........
August 
September.

Sulphate 
of ammonia 

bulk per 
unit N 
$2.85 
2.90 
2.44 
2.47
2.41 
2.26 
2.30
2.04 
1.81
1.46
1.04 
1.12  
1.20  
1.15 
1.23 
1.32 
1.38
1.35
1.36
1.41
1.41
1.42
1.42
1.42
1.46
1.46
1.46
1.46
1.46
1.46
1.51
1.51
1.51
1.59
1.60 
1.73

Cottonseed 
meal 

S. E. Mills 
per unit N

Fish scrap, 
dried 

11- 12%  
ammonia, 
15% bone ’ 

phosphate, 
f.o.b. factory, 
bulk per unit N

S3.50 S3.53
6.19 4.83
5.87 5.02
5 .41 5 .34
4 .40 4 .95
5 .07 5 .87
7 .06 6 .63
5.64 5 .00
4 .78 4 .96
3 .10 3 .95
2 .18 2 .18
2 .96 2 .86
4 .46 3 .15
4 .59 3 .10
4 .17 3 .42
4 .91 4 .66
3 .69 3 .76
4 .02 4 .41
4 .64 4 .36
5 .50 5 .32
6 .11 5 .77
6 .30 5..77
7..68 5..77
7..81 5 .77

13..20 7. 12
15..19 11. 26
14. 63 11. 37
12. 98 11. 06
10..01 11. 06
11. 98 11. 06
11. 72 10. 79
10. 55 9. 98
10. 94 9. 98
12. 56 9. 98
13.01 9. 98
13. 65 10. 41

Index Numbers (1910-14= 100)

112 102 177 137
111 86 168 142
115 87 155 151
113 84 126 140
112 79 145 166
100 81 202 188
96 72 161 142
92 64 137 141
88 51 89 112
71 36 62 62
59 39 84 81
59 42 127 89
57 40 131 88
59 43 119 97
61 46 140 132
63 48 105 106
63 47 115 125
63 48 133 124
63 49 157 151
65 49 175 163
65 50 180 163
65 50 219 163
65 50 223 163

83 51 377 202
83 51 434 319
83 51 418 322

88 51 371 313
90 51 286 313
90 51 342 313
90 53 335 306
90 53 301 283
90 53 313 . 283
90 56 359 283
94 56 372 283
99 61 390 295

Tankage High grade
11% ground

ammonia, olood,
15% bone 16-17%

phbsphate, ammonia,
f.o.b. Chi Chicago,

cago, bulk, bulk
per unit N per unit N

S3.37 S3.52
4.69 5.16
3.60 4.25
3.97 4.75
4.36 4.90
4.32 5.70
4.92 6.00
4.61 5.72
3.79 4.58
2.11 2.46
1.21 1.36
2.06 2.46
2.67 3.27
3.06 3.65
3.58 4.25
4.04 4.80
3.15 3.53
3.87 3.90
3.33 3.39
3.76 4.43
5.04 6.76
4.86 6.62
4.86 6.71
4.86 6.71
8.30 12.14

12.14 12.75
12.14 11.17
12.14 10.32
12.14 10.17
12.50 ' 10.60
12.75 11.39
12.75 8.80
12.75 8.26
12.75 8.66
12.75 8.73
12.75 10.72

136 147
107 121
117 135
129 139
128 162
146 170
137 162
12 130
63 70
36 39
97 71
79 93
91 104

106 131
120 122
93 100

115 111
99 96

112 126
150 192
144 189
144 191
144 191
246 345
360 362
360 317
360 293
360 289
371 298
378 324
378 250
378 234
378 246
378 248
378 305
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W holesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate

Super
phosphate of potash of potash of potash

Florida rock, bulk. in bags, magnesia,
phosphate land pebble 75% f.o.b. per unit, per unit, per ton.

Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk, bulk, lantic and lantic and lantic and

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1
1910-14............ $0,536 $3.61 $4.88 $0,714 $0,953 $24.18
1923................. .550 3.08 7.50 .588 .836 23.32
1924................. .502 2.31 6.60 .582 .860 23.72
1925................. .600 2.44 6.16 .584 .860 23.72
1926................. .598 3.20 5.57 .596 .854 23.58
1927................. .525 3.09 5.50 .646 .924 25.55
1928................. .580 3.12 5.50 .669 .957 26.46
1929................. .609 3.18 5.50 .672 .962 26.59
1930................. .542 3.18 5.50 .681 .973 26.92
1931................ .485 3.18 5.50 .681 .973 26.92
1932................ .458 3.18 5.50 .681 .963 26.90
1933................ .434 3.11 5.50 .662 .864 25.10
1934................ .487 3.14 5.67 .486 .751 22.49
1935................. .492 3.30 5.69 .415 .684 21.44
1936................ .476 1.85 5.50 .464 .708 22.94
1937................. .510 1.85 5.50 .508 .757 24.70
1938................. .492 1.85 5.50 .523 .774 15.17
1939................ .478 1.9 5.50 .521 .751 24.52
1940................ .516 1.90 5.50 .517 .730 24.75
1941................. .547 1.94 5.64 .522 .780 25.55
1942................ .600 2.13 6.29 .522 .810 25.74
1943................ .631 2.00 5.93 .522 .786 25.35
1944................. .645 2.10 6.10 .522 .777 25.35
1945................ .650 2.20 6.23 .522 .777 25.35
1946 22.88October....... .700 2.60 6.60 .471 .729

November. . , .700 2.60 6.60 .  535 .797 26.00
December... .700 2.60 6.60 . 535 .797 26.00

1947 26.00January.. . . .700 2.60 6.60 .535 .797
February. . . .720 2.60 6.60 .535 .799 26.00
March......... .740 2.75 6.60 .535 .797 26.00
April........... .740 2.97 6.60 .535 .797 26.00
M ay............ .740 2.97 6.60 .535 .797 26.00
June............ .752 2.97 6.60 .330' .5891 12.761
July............ .760 2.97 6.60 .353 .629 13.63
August........ .760 3.08 6.60 .353 .629 13.63
September. . .760 3.42 6.60 .353 .629 13.63

Manure 
salts 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports1 

$0,657

537
586
607
610
618
618
618
601
483
444
505
556
572 
570
573 
3671 
205 
195 
195 
195
176
200
200

200
200
200
200
200
176
188
188
188

Index Numbers (1910-14— 100)

192 3......................... 103
192 4.................... 94
192 5........................  110
192 6.................... 112
192 7......................... 100
192 8........................  108
192 9 ...................  114
193 0 ........................  101
193 1.................... 90
1932 .................... 85
1933 .................... 81
193 4...................  91
193 5...................  92
193 6...................  89
193 7...................  95
1938 ...................  92
1939 ...................  89
1940 .................... 96
194 1......................... 102
194 2........................  112
194 3...................  117
194 4 ........................  120
194 5........................  121
1946

October  131
November.. , .  131
December  131

1947
January  131
February  134
March.................. 138
April.................... 138
May   138
June....................  140
July.....................  142
August................. 142
September. . . .  142

85 154 82
64 135 82
68 126 82
88 114 83
86 113 90
86 113 94
88 113 94
88 113 95
88 113 95
88 113 95
86 113 93
87 110 68
91 117 58
51 113 65
51 113 71
51 113 73
53 113 73
53 113 72
54 n o 73
59 129 73
55 121 73
58 125 73
61 128 73

72 135 66
72 135 75
72 135 75

72 135 75
72 135 75
76 135 75
82 135 75
82 135 75
82 135 60
82 135 64
85 136 64
95 135 64

88 96 ___
90 98 ___
90 98 ___
90 98 82
97 106 89

100 109 92
101 110 93
102 111 94
102 111 94
101 111 94
91 104 91
79 93 74
72 89 68
74 95 77
79 102 85
81 104 87
79 101 87
77 102 87
82 106 87
85 106 84
82 105 83
82 105 83
82 105 83
76 95 80
84 108 83
84 108 83
84 108 83
84 108 83
84 108 83
84 108 83
84 108 83
62 53 80
66 56 82
66 56 82
66 56 82
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and All Commodities

Prices paid
by farmers Wholesale

Farm
for com
modities

prices 
of all com- Fertilizer Chemical Organic Superphosprices* bought* moditiesf material^ ammonia tes ammonia tes phate Potash**

1923............ . 143 152 147 114 107 144 103 79
1924............ . 143 152 143 103 97 125 94 79
1925............ . 156 156 151 112 100 131 109 80
J926............ 146 155 146 119 94 135 112 86
1927............ 142 153 139 116 89 150 100 . 94
1928............ , 151 155 141 121 87 177 108 97
1929............ 149 154 139 114 79 146 114 97
1930............ 128 146 126 105 72 131 101 99
1931............ 90 126 107 83 62 83 90 99
1932. . . 68 108 95 71 46 48 85 99
1933............ 72 108 96 70 45 71 81 95
1934............ 90 122 109 72 47 90 91 72
1935............ 109 125 117 70 45 97 92 63
1936............ 114 124 118 73 47 107 89 69
1937.............. 122 131 126 81 50 129 95 75
1938.............. 97 123 115 78 52 101 92 77
1939............... 95 121 112 79 51 119 89 77
1940.............. 100 122 115 80 52 114 96 77
1941.............. 124 131 127 86 56 130 102 77
1942.............. 159 152 144 93 57 161 112 77
1943.............. 192 167 151 94 57 160 117 77
1944.............., 195 176 152 96 57 174 120 76
1945.............. 202 180 154 97 57 175 121 76
1946 

October... 273 218 197 115 67 286 131 70
November. 263 224 198 127 67 382 131 78
December... 264 225 204 127 67 376 131 78

1947 
January. . . 260 227 206 126 69 359 131 78
February.. 262 234 209 124 70 329 134 78
March....... 280 240 216 128 70 354 138 78
April......... 276 243 215 129 71 354 138 78
May.......... 272 242 215 127 71 339 138 78
June.......... 271 244 215 125 71 343 140 63
July........... 276 244 219 128 72 359 142 67
August 276 249 223 130 75 364 142 67
September. 286 252 230 133 79 372 142 67
* U. S. D. A. figures. B eg inn ing  J a n u a ry  1946 farm  prices and  index num bers of 

specific fa rm  p roducts  rev ised  from  a  ca len d ar y ea r to a  c ro p -y ear basis. T ruck 
crops index ad ju sted  to  the  1924 level of the  all-com m odity  index.

t  D ep artm en t of L abor index converted  to  1910-14 base.t T he Index  num bers of prices of fe r tiliz e r  m a te ria ls  a re  based on o rig in a l study 
m ade by th e  D ep artm en t of A g ricu ltu ra l Econom ics and  F arm  M anagem ent 
Cornell U n iversity , Ith aca , New Y ork. These indexes a re  com plete since 1897. 
The se rie s  w as rev ised  and  rew eigh ted  as  of M arch 1940 and Novem ber 1942.

1A11 potash salts now  quoted F.O.B. mines onlyi manure salts since June 1041, 
other carriers since June 1047.

** The weighted average  o f prices actually paid fo r potash are low er than the 
annual average  because since 1026 over 00% of the potash used in agricu lture has 
been contracted fo r during  the discount period. Since 1037, the maximum discount 
has been 12%. Applied to m uriate o f potash, a price slightly  above 9*471 per 
unit KtO thus more nearly approxim ates the annual average than do prices based 
on arithm etical averages o f monthly quotations.



This section  con tains a sh o rt review o f some o f the  most p rac tica l and im p o rtan t b u lle tin s , and  lists 
all recen t pub lica tio n s o f  the  U nited S tates D epartm en t of A gricu ltu re , the S tate Experim ent S tations, 
and  C anada, re la tin g  to  F ertilizers, Soils, Crops, and  Econom ics. A file of th is  departm en t o f BETTER 
CROPS W ITH PLANT FOOD would p rov ide a com plete index covering all pub lications from  these 
sources on th e  p a r tic u la r  sub jects nam ed.

Fertilizers
"Commercial Fertilizers Registrants to Date 

for the Fiscal "Year Ending June 30, 1947,” 
Bu. of Chem., State Dept, of Agr., Sacramento, 
Calif., FM-152, Sept. 22, 1947.

' Agricultural Minerals Registrants to Date 
for the Fiscal Year Ending ftine 30, 1947,” 
Bu. of Chem., State Dept, of Agr., Sacramento, 
Calif., FM-153, Sept. 22,1947.

‘‘Commercial Fertilizers Report for 1946,” 
Agr. Exp. Sta., New Flaven, Conn., Bui. 502, 
Dec. 1946, H. J. Fisher.

“Fertilizer, Feed, Limes and Seed Report 
for Quarter Ending June 30, 1947,” State Lab
oratory, Board of Agr., Dover, Delaware, Vol. 
37, No. 2.

“Commercial Fertilizers Inspected and Ana
lyzed in the State of Georgia, Year 1946,” 
State Dept, of Agr., Atlanta, Ga., Serial No. 
131, Jan. 1947.

“Fertilizers, Fertilizer Materials and Rock. 
Phosphate Used in Illinois During 1946," Agr. 
Exp. Sta., Univ. of 111., Urbana, III., Inly 1947, 
E. E. DeTurk- 

"The Effect of Fertilizer Practice Including 
the Use of Minor Elements on Stem-end 
Browning, Net Necrosis, and Spread of Leaf- 
roll Virus in the Green Mountain Variety of 
Potato," Agr. Exp. Sta., Univ. of Maine, 
Orono, Maine, Bui. 447, Jan. 1947, A. Frank 
Ross, Joseph A. Chucka, and Arthur Hawkins.

"Results of Fertilizer Tests of Sugarcane in 
Mississippi During the Period 1941-1946,” Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Bui. 446, May 1947, 1. E. Stokes and T.
E. Ashley.

“Ammonia as a Source of Nitrogen," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Bui. 448, June 1947, W. B. Andrews,
F. E. Edwards, and /. G. Hammons.

“County Fertilizer Data: Mixed Goods and
Materials, July 1, 1946 through June 30, 1947," 
State Dept, of Agr., Jackson, Miss.

"Effect of Fertilizers and Lime on Yield, Pro
tein Content, and Phosphoric Acid Content of 
Pasture Forage,” Agr. Exp. Sta., Texas A. £r 
M., College Station, Texas, P. R. 1039, Oct. 2, 
1946, E. B. Reynolds and R. H. Wyche.

“Fertilizer Experiments with Tomatoes in 
Robertson County,” Agr. Exp. Sta., Texas 
A. & M., College Station, Texas, P. R. 1080, 
May 24, 1947, Myron D. Bryant.

“Auto Rear-end Type Fertilizer Spreader,” 
Agr. Ext. Serv., Texas A. & M., College Sta
tion, Texas, L-50, 1946.

“Boron for Vermont Soils and Crops,” Agr. 
Exp. Sta., Univ. of Vt., Burlington, Vt., Bui. 
539, Aug. 1947, A. R. Midgley and D. E. 
Dunklee.

Soils
“Organic Matter in Florida Soils,” Agr. Exp. 

Sta., Univ. of Fla., Gainesville, Fla., Bui. 433, 
July 1947, L. G. Thompson, lr. and F. B. 
Smith.

“Plant Beds for Flue-Cured Tobacco,” Agr. 
Exp. Sta., Univ. of Fla., Gainesville, Fla., Bid. 
435, Aug. 1947, Fred Clark, G. M. Volk, and 
W. E. Stokes.

"Cultural Directions for Growing Mangos in 
Florida,” Sub-Tropical Exp. Sta., Univ. of Fla., 
Homestead, Fla., Mimeo. Rpt. No. 10, June 
1945 (rev. April 1947), Geo. D. Ruehle.

“How to Reseed Abandoned Land for Pas
ture and Range in Southern Idaho!’ Agr. Exp. 
Sta., Univ. of Idaho, Moscow, Idaho, Cir. 112, 
Feb. 1947, R. H. Stark, J. L. Toevs, and A. L. 
Hafenrichter.

"Physical Land Conditions of the Fruit 
Breeding Farm at the New York State Experi
ment Station, Geneva, N. Y.,“ Agr. Exp. Sta., 
Cornell Univ., Geneva, N. Y., Tech. Bid. 279, 
Feb. 1947, Wilber Secor, Everett A. Carleton, 
and John Lamb.

"Removal of Alkali by Drainage and Leach
ing,” Agr. Exp. Sta., Univ. of Wyo., Laramie, 
Wyo., Bid. No. 276, June 1946, T. J. Dttnne- 
tvaid.

"The Form of Selenium in Some Vegeta
tion," Agr. Exp. Sta., Univ. of Wyo., Laramie, 
Wyo., Bid. No. 278, March 1947, 0 . A. Bcath 
and H. F. Eppson.

Crops
"Grain Sorghum Production in Alabama,” 

Agr. Exp. Sta., Ala. Polytechnic Institute, Au
burn, Ala., P. R. Series No. 34, / tine 1947, 
D. G. Sturkie and T. H. Rogers.

“ White Dutch Clover-Dallis Grass Pasture 
for the Gulf Coast Area of Alabama," Agr. 
Exp. Sta., Ala. Polytechnic Institute, Auburn, 
Ala., P. R. Series No. 36, Aug. 1947, Otto 
Brown and Harold F. Yates.

37
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where most of the soil nitrogen is 
found. Undoubtedly the roots of trees 
and shrubs can feed on phosphorus 
and potash from the deep moist soil 
horizons, but they must feed out of 
the surface horizons for nitrogen. 
Therefore, it is important to keep that 
part of the soil moist throughout the 
entire growing season.

M ulches H elp  to Keep Soil Phos
phate and Potash M ore A vailable

Excess drying of the soil tends to 
convert the nutrient elements, phos
phorus and potassium, into crystalline 
unavailable forms. For this reason it 
is desirable that a soil should never be
come excessively dry. Available potash 
is held on the surface of the fine soil 
particles called colloids. These parti
cles tend to be plate-like and expand 
when the soil is moist so that potash 
held between these plates can be ob
tained by the plant root. But exces
sive drying causes these plates to be
come “glued” together. When they 
are thus cemented they are very slow 
to separate again when the soil is wet. 
Therefore, it is better that they do not 
go through such a cementing process 
by excessive drying.

M ulches Increase Infiltration of 
Rain W ater

Rain water should move into the soil 
rather than off the ground as so much 
of it does when the soil is hard and 
dense. Mulches prevent runoff and 
even though the mulch will hold a 
light shower from entering the soil 
there is still benefit from this high 
moisture content in the mulch in keep
ing the soil cool.

M ulches Improve Soil T ilth

The organic matter from mulches 
will furnish food for bacteria and fungi 
to live and multiply in the soil. Per
haps these micro-organisms give off 
healthy by-products, at any rate they 
help to granulate the soil to make it 
contain more pore space.

M ulches Gan D o Damage

If a mulch is started, it should be 
maintained; otherwise it will encourage 
roots to become established near the 
surface. Then when the mulch has 
rotted away, the roots find themselves 
in the unprotected ground and trees 
and shrubs may suffer because of this.

M ulch M aterials
The richer the mulch material is in 

important plant-food nutrient elements 
as nitrogen, phosphorus, and potassium, 
the greater will be the benefit from the 
mulch because of the nutrients thus 
supplied. Such mulches would be from 
legume crops or manures.

Sawdust mulches would help the 
water situation primarily. The high 
energy content of such materials may 
increase the need for nitrogen because 
much nitrogen is required to decom
pose all high energy materials as straw 
or sawdust that are high in cellulose 
but low in nitrogen content. Organic 
mulches like glass wool, gravel, or flag
stones could only be beneficial as re
lated to the moisture behavior and pro
tection from erosion.

M ulches and Nitrogen Fertilizers
Theoretically a nitrate form of nitro

gen should work better with organic 
mulches than the ammonium forms of 
nitrogen carriers. The nitrates are free 
to move into the soil, but ammonium 
nitrogen will not move deeply into a 
soil until converted through bacterial 
action to the nitrate form. Under high 
organic content mulches where the free 
oxygen supply is limited, it is doubt
ful if ammonium nitrogen forms will 
be changed over rapidly to the mobile 
nitrate forms.

Liming Orchard Soils
Liming orchard soils is risky busi

ness, especially on sandy soils, because 
such soils can be easily over-limed. The 
roots will have a hard time finding 
enough iavailable iron, likely boron, 
and manganese wherever the soil pH 
is pH 7 .0  or above.
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"Quality of Cotton Produced in New Mex
ico 1940-1943,” Agr. Exp. Sta., N. M. A. & M., 
State College, N . M., Bui. 330, June 1946,
F. A. B. MacKeil and J. C. Overpeck..

"The Farmer, North Carolina, and the 
TV A,” Agr. Ext. Serv., Univ. of N. C., 
Raleigh, N. C., Ext. Cir. No. 289, June 1946, 
W. B. Collins.

"The Price of Texas Farm and Ranch Lands, 
1920-1945,” Agr. Exp. Sta., Texas A. 6r M., 
College Station, Texas, Bui. No. 688, April 
1947.

"Rural Non-Farm Family Living in Nine 
Vermont Towns,” Agr. Exp. Sta., Univ. of Vt., 
Burlington, Vt., Bui. 537, Aug. 1947, Robert 
M. Carter.

"Washington 4-H Clubs,” Agr. Ext. Serv., 
State College of Wash., Pullman, Wash., Ext. 
Bui. No. 363, April 1947.

"Marketing Margins and Costs for Grains, 
Grain Products, and Dry Edible Beans,” Bu. 
°f Agr. Econ., U.S.D.A., Washington, D. C., 
Tech. Bui. No. 934, Aug. 1947, Donald R. 
Stokes.

At the Tip of the Shoot and the Point of the Root
( From page 18)

the summer when I was a boy was be
tween two buildings. For some reason 
the soil there was always moist—it felt 
nice and cool to our bare feet. The 
shade that kept the soil cooler than the 
surroundings was responsible for that 
moisture. This is a fact most of us 
overlook, and to better understand it 
can prove valuable.

Several years ago the late Professor 
A. R. Whitson of the Wisconsin Ex
periment Station told me how he was 
comparing the moisture content in the 
soil in a soybean plot with that in an 
uncropped plot. In August the soil 
moisture under the soybeans was ac
tually higher than in the plot where no 
crops were growing. This did not 
seem reasonable, because we realize the 
soys were drawing heavily upon the 
soil water and were evaporating much 
of it into the air, whereas no plants 
were using water in the fallow plot. 
At that time we had no explanation 
for the difference.

In 1927 the answer came from a Rus
sian named Lebedev who had spent 
his life studying soil moisture. He 
found that when the soil cooled dur
ing the night, moisture from the air 
would move into the soil in the early 
morning and forenoon hours after sun
up while the soil was cooler than the 
rapidly warmed air above the soil. In 
some tests he found that the amount 
of water thus entering the soil was 
equal to about x/ s  °^ ^ e  rainfall in 
Odessa where the tests were made.

Everyone is familiar with the wet ice- 
water pitcher and water glass, or knows 
how cold water pipes in the basement 
will become wet and even drip on a 
warm summer day. The soil under a 
board will be more moist than the ad
jacent soil. This is not due entirely 
to the board preventing evaporation, 
but is due in part to the shading effect 
of the board in keeping the soil under
neath it a bit cooler than the surround
ing atmosphere, thus permitting mois
ture from the air to move into the soil 
under the board and condense. It is 
difficult to maintain moisture in a hot 
soil but it is easy to keep a cool soil 
moist.

One of the great benefits derived 
from a mulch is that it keeps the soil 
cooler and thereby increases the mois
ture content in the soil; in fact it en
riches the moisture content by actually 
drawing moisture into the soil from 
the air. There are data by Professors 
Gourley and Wander of Ohio State 
University which clearly indicate how 
a mulch will help the water situation. 
There are many other benefits derived 
from a good mulch.

M ulches G ive the Roots a Chance
to Feed on the Richer Topsoil

Plant roots cannot feed or grow in a 
dry soil. If a soil is not mulched, the 
topsoil will be dry during some weeks 
of every summer and thus plants are 
handicapped, which means a reduced 
growth and yield. It is in the topsoil
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Fig. 6 . W ith b o ro n  ( r ig h t )  L adino c lo re r  grew 
well, b u t w ithout it ( l e f t )  it d ied  in  the  seedling 
stage. R eseeding was n o t h e lp fu l as the  deficient 
p la n ts  seem ed to  be m ore suscep tib le  to  damp* 

ing-off.

need and have adopted the practice of 
applying one-half pound of borax for 
each medium-sized tree every other 
year. This is usually not enough unless 
it is applied in a band under the outer 
portion of the branches. When broad
cast over the entire spread of the tree, 
the rate should be increased to at least 
one pound— about one pint.

When beet seed was planted on the 
boron-deficient soil, the plants often 
died in the seedling stage. Those that 
recovered, as well as healthy trans
plants placed in the same soil, pro
duced typical beet canker and internal 
black spots. As beets have a high 
boron requirement, even a heavy ap
plication does not always guarantee 
against black spot and canker if a suf
ficient amount is not available to the 
plants.

W ith carrots Midgley and Dunklee 
•experimentally obtained eight phases 
o f boron deficiency; namely, yellows, 
bronzing of leaflets, dieback, multiple 
branching, death of seedlings, lack of 
flowers and seed, canker and splitting 
o f exterior, and swelling of the nodes 
o f second-year plants.

Grasses in general require very little 
boron, the agronomists found. They 
were able to produce sizable plants 
when seed was sown in the boron-lack
ing soil— in which other plants died in 
the seedling stage. With oats, however,

a lack of boron may affect the formation 
of flowers and seed.

The best identification of boron-de
ficient Ladino clover was the bronzing 
of the leaflets, similar to the same symp
tom in alfalfa. Care must be exercised 
in using boron for Ladino clover, how
ever, the agronomists caution, because 
new plants produce stolons that spread 
and root near the surface. Thus a 
heavy broadcast application on estab
lished stands may prove harmful—25 
to 30 pounds per acre are recommended.

Experiments with potatoes and straw
berries showed characteristic symptoms 
of boron deficiency when plants were 
grown in the special soil. Turnips were 
found to be good indicator plants of 
boron-deficiency. In fact, as they are 
widely grown in Vermont gardens, 
they are useful for this purpose.

All crops require boron for normal 
growth, but individual plant needs vary 
greatly. If the soil does not contain 
an adequate supply, some must be 
applied. A broadcast application of 
from 30 to 50 pounds per acre every 
three or four years will give most crops 
the needed insurance. However, when

10 20 30 40
PERCENT BORON FIXED

Fig. 7 . R elation  betw een boron  fixation  and 
organic m a tte r con ten t o f 38  soils.
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Where a lot of sulphur sprays have 
been used over a period of years, the 
soil may be dangerously acid. Here 
it might actually even be deficient in 
calcium and magnesium. Light appli
cations of dolomitic limestone (calcium  
and magnesium carrier) as if applying 
it for its plant-food content seems sen
sible.

Balanced M inerals
A well-fed tree needs all the minerals 

of life. Just because trees usually re
spond only to nitrogen fertilization does 
not mean that the other minerals are

not needed. The needs vary too much 
with soil kind and past practices to 
dwell on here. A balance of nutrition 
is essential, and a sound procedure is 
to feed cover crops to use as mulches 
and then there will be a selection proc
ess by the organic matter producing 
crops to serve as a safety factor in feed
ing the trees.

As a layman apple watcher I think 
we still have a lot of opportunity to 
improve our tree performance from the 
root up and thus find ourselves lower
ing our cost of production.

Boron for Vermont Farms
( From page 24)

In making their recommendations for 
the use of boron, the agronomists warn 
that boron is not a cure-all. “It cannot 
replace other forms of plant nutrients; 
it merely supplements them. Nitrogen, 
phosphorus, potash, and lime are still 
the great quartette, but when boron is 
needed and properly used with them, 
decided benefits will result. Boron 
gives the greatest response on land 
well supplied with the other nutrients, 
because only a heavy and active plant 
growth requires much boron.

Fig. 5 . This cross-section of a boron-deficient 
tu rn ip  shows brow nish , corky tissue in the flesh. 
I t is som ewhat b itte r  and nearly  w orthless 

as food.

“Boron is like dynamite in that it is 
a very useful servant if used properly. 
It can be very helpful and beneficial, 
but used in excess it is harmful. Rates 
of boron tolerated by plants fall in a 
range much narrower than that for 
other fertilizers, and if a beneficial rate 
is doubled, injury may result,” the 
authors warn.

Practically all the alfalfa stands in 
Vermont show signs of boron defi
ciency sometime during their life, Midg- 
ley and Dunklee state. They recom
mend broadcasting 40 to 50 pounds of 
borax on all Vermont soils before 
planting alfalfa. Borax greatly in
creases the life of the stand, improves 
yield, leafiness, and feeding value. 
Well-known boron-deficiency symptoms 
of alfalfa are: yellow top and terminal 
bronzing of the leaves, death of the 
terminal growing buds causing witches’ 
broom, and lack of flowers and seed.

With apples the most outstanding 
symptom of a lack of boron is internal 
and external corky formation in the 
fruit. Apples showing internal cork 
have been obtained from practically 
every commercial orchard in Vermont, 
showing a widespread need for borax on 
apple trees. Most of Vermont’s apple 
growers, however, are aware of the
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Fig. 5 . A p lo t in  a Pennsylvania p as tu re  w hich received no fe rtilize r. W eight green grass— 1,513
lbs. p e r  acre.

It will be seen that there is a fairly 
close resemblance between the mineral 
content of good pasture and that of 
cow’s milk. There is no natural food
stuff so well balanced in this respect 
as good pasture. The close correspond
ence of the mineral content of a good 
pasture to the mineral requirements of 
the animals is doubtless one of the most 
important factors in the high nutritive 
value of pasture for promoting growth 
and maintaining health of animals 
grazing thereon.

The mineral composition of different 
species of plants varies quite widely. 
The most outstanding difference is that 
between legumes and grasses. Legumes 
as a group tend to be richer than grasses 
in all of the minerals, especially in 
calcium. Grasses, however, are rela
tively richer in phosphorus than le
gumes. It is well known that the addi
tion of clovers and other legumes to 
grasses increases the value of the graz
ing. This probably is due in some de
gree to the fact that the two together

C o m p a r i s o n  o f  M i n e r a l  C o n t e n t  o f  G ood  P a s t u r e  w i t h  O t h e r  F o o d s t u f f s ,
w i t h  M i l k  a s  t h e  S t a n d a r d

(1,000 calories contain the following amounts in grams)

Na-jO CaO P2O5 K20 Cl N

Cow’s M ilk ............... 0 .81 2.38 3.43 3.21 1.4 8.32
Good Pasture........... 0 .94 3.64 2 .75 11.54 3 .5 10.40
M aize.......................... 0 .13 0 .03 1.83 1.36 0.001 4.64
W heat......................... 0 .13 0 .14 2 .75 1.59 0 .2 5.60
Potatoes..................... 0 .49 0 .28 1.60 5 .56 0 .3 3.36
Turnips......................
Decorticated

0 .3 3 1.18 1.96 5 .40 0.42 3.87

Cotton Cake......... 0 .24 1.22 11.26 8 .05 0.11 26.32
M olasses.................... 1.02 5 .35 0 .56 10.26 3.56 4.23
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drilled, borax should not greatly exceed 
five pounds per acre. It is recommended 
by the authors that all fertilizers sold in 
Vermont carry some boron. Potato 
and perhaps garden fertilizer should not

contain more than five pounds of borax 
per ton because the fertilizer is concen
trated in rows. All other fertilizers 
should contain 10 pounds; per ton be
cause they are used at smaller rates.

Fertilizer Practice for the Hanger Sweet
( From page 12)

Summary

Observations of growers’ practices 
and experimental work on the Ranger 
variety of sweet potatoes reveal, for av
erage conditions, that 1,500 pounds of
3-9-12 fertilizer per acre are satisfac
tory. For good results 500 pounds of 
this mixture should be used before or

at planting time, and the remainder as 
two side-dressings. This fertilizer 
should carry five pounds of borax per 
ton and from two to four per cent avail
able magnesium oxide. If heavy rain
fall occurs after the side-dressing, about 
20 to 30 pounds of extra nitrogen as a 
late side-dressing should be used.

T a b l e  3

T h e  I n f l u e n c e  o f  M a g n e s i u m  i n  t h e  F e r t il i z e r  U p o n  Y ie l d

Fertilizer Treatment
Magnesium
Deficiency
Observed

Yield
Lbs./A.

% Increase 
over check

None ..................... Moderate 11,200
(1) 3 -9 -6 .............................................................................. Moderate 15,040 34
(2) 3 -9 -1 2 ........................................... ............................... Severe 15,040 34
(3) 3 -9 -1 8 ............................................................................ Severe 15,360 37
(4) 3-9-12  2% M gO*...................................................... Some 16,000 43
(5) 3-9-12 4%  MeO* Some 16,160 44
(6) 3-9-12 2% MgO**..................................................... Some 16,160 44
(7) 3-9-12 4% MgO**..................................................... None 20,000 79

* Derived from magnesium sulfate. 
** Derived from dolomitic limestone.

Are You Pasture Conscious?
( From page 16)

grazing animals. Rickets in young 
animals and general unthriftiness and 
low producing capacity in mature ani
mals are characteristics of mineral defi
ciencies most frequently observed. 
When considering the mineral content 
of a pasture in relation to its nutritive 
value, it is necessary to have some stand
ard of the requirements of animals for

the different minerals. In the present 
state of our knowledge, according to 
Orr, the amount of minerals found in 
milk affords the best available standard 
for growing and lactating farm animals. 
The following table compares the 
amounts of important minerals found 
in the quantities of cow’s milk and 
good pasture which yield 1,000 calories.
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In the Northeastern States Ladino 
clover, a giant type of white clover, is 
receiving a great deal of attention. It 
is a triple-purpose crop—valuable for 
hay, pasture, or silage. It is distin
guished from ordinary white clover by 
having much larger leaflets and taller 
stems. Owing to its more erect growth, 
it is able to compete with tall-growing 
grasses and legumes. Although not so 
well adapted to closely grazed pasture 
sods as the smaller types of white clover, 
under favorable management and lib
eral mineral fertilization, Ladino is 
permanent and produces large yields of 
high quality feed.

Except on soils unsuited to the grow
ing of pastures because of poor drain
age, their shaly, sandy, or stony charac
ter, a system of fertilization that will 
supply an abundance of the necessary 
plant-food elements may be expected to 
increase the carrying capacity of pas
tures from 50 to as much as 100 per 
cent. There are many dairy and live

stock farms in the Northeastern pas
ture region where pastures are so fer
tilized and managed as to provide the 
bulk of feed requirements of the herd 
from May 1 to October 15. On such 
farms milk or other livestock products 
are produced much more cheaply and 
with much less labor than on the aver
age farm where only about 2% months 
of grazing can be counted on. Stretch
ing the pasture period from the low 
average of 2J4 to possibly 5J4 or 6 
months by proper fertilization and 
management has been found to be 
easily possible.

If one is pasture conscious and desir
ous of better economic returns from 
his livestock enterprise, he owes it to 
his animals, to say nothing of his 
pocketbook, to waste no time in con
sulting with the pasture research and 
extension men of his State Agricultural 
Experiment Station. These men have 
the ‘Know H ow ’ based on research.

Diagram of Plots

: 0 l 2 3 4 0

p P P P
Ca Ca Ca

K K
N

A SIMPLE PLAN FOR PASTURE TOP-DRESSING TEST

E x p la n a t io n :  F o u r p lo ts , each  2 x 8  rods 1 /1 0  acre. F ertilizer and  lim e app lied  by h an d , m inerals 
in  fa ll w hen possib le and  n itrogen  in  early  sp rin g  follow ing. A ll m ay be app lied  in  early  spring 
if  necessary . P lan t-fo o d  ra tio  N-P-K 1-2-2. C attle  to  be fenced  o u t o f one end o f  p lo ts  and small 
areas o f  u n tre a te d  lan d  (O ) each side (above  d o tted  lin e )  from  th e  s ta r t  and u n til grow th response 
can  b e  observed an d  reco rd ed . Selection o f  T est P lo ts :  In  a ll cases test p lo ts  to  be located on 
p a s tu re  la n d  th a t  is reasonab ly  free  from  b ru sh , well supp lied  w ith  m oistu re , and  n o t exhausted 

to  th e  p o in t w here th e  desirab le  species o f p as tu re  p lan ts  have com pletely d isappeared .

A little boy on return from Sunday 
School asked his mother if it was true 
that when people were born they came 
from dust, and when they die they re
turn to dust. “Yes,” replied mother. 
“Well, mummy,” commented the 
youngster, “someone is either going or 
coming under my bed.”

The doctor’s waiting-room was very 
full. Every chair was taken and some 
patients were standing. There was a 
desultory conversation, but after a while 
a silence fell and the patients sat wait
ing. Finally, an old man stood up 
wearily and remarked: “Well, I guess 
I’ll ga home and die a natural death.”
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Fig. 6 . A fertilized  p lo t in  sam e p as tu re  as in  p ic tu re  opposite. W eight green grass— 8,1 6 8  lbs.
p e r acre.

in the proper proportions make a well- 
balanced diet. Data showing the pref
erence of animals for fertilized pas
tures are numerous. Invariably a com
parison of the chemical composition of 
samples from plots heavily grazed with 
those to which animals showed indiffer
ence reveals a significantly higher con
tent of CaO, P20 6, N a20 ,  KaO, Cl, and 
N  in the heavily grazed plots.

In a thought-provoking paper Dr. 
William Albrecht, University of Mis
souri, has pointed out that natural 
prairie grasses carry a high percentage 
of calcium and other cations including 
potassium. H e further points out that 
leached soils may be so depleted of 
potassium as to interfere seriously with 
the production of proteinaceous plants. 
The theory advanced by Dr. Albrecht 
in respect to the importance of calcium 
and potassium in producing plants 
carrying a relatively high content of 
nitrogen, such as the grasses and clover, 
suggests very careful consideration of 
their importance in any pasture fertili
zation program.

White clover is sometimes styled the 
key to pasture improvement. By many 
authorities it is regarded as an excellent

indicator of mineral deficiencies. When 
it fails, it is a reasonably sure sign that 
the supply of potash, phosphorus, and/ 
or lime is deficient. The importance 
of mineral plant food in increasing 
yield and quality of herbage as well as 
for the health and productive capacity 
of animals gives a high degree of sig
nificance to this type of fertilization. 
A deficiency of minerals is usually as
sociated with deficiency of protein and 
absence of properties such as leafiness 
and succulence on which the nutritive 
value of pastures depends so much.

The old axiom, “take care of the 
legumes and the grasses will take care 
of themselves,” is being put into prac
tice throughout the humid areas of the 
United States. The big problem in this 
connection is quite naturally that of 
supplying the necessary minerals, lime, 
phosphorus, and potash, before plant
ing the legume. The second most im
portant probably is that of selecting the 
legume best suited to the particular 
soil and climatic conditions. White 
clover, the premier legume for growth 
in association with grasses, does best 
under cool, moist growing conditions.
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though crimson did well in all areas. 
Rye grass, crimson clover, and wild 
winter peas did not furnish much fall 
and early winter grazing due to late 
plantings and growth habits. Com
binations are being tried with promis
ing results on wild winter peas and 
Johnson grass, wild winter peas and 
kudzu, wild winter peas and sudan, rye

grass and wild winter peas, crimson 
and white Dutch clover and lespedeza 
with controlled grazing. Combinations 
that will reseed themselves to furnish 
year-round grazing have a definite 
place in the program..

This program seems to be one that 
will grow fast in Pontotoc County and 
in Mississippi.

Some Things to Think About
( From page 26)

thereto, one of the most impressive hap
penings during World War II was the 
very great increase in the consumption 
of fertilizer and liming materials. Thus 
fertilizer sales jumped from 8 million 
to 16 million tons and those of liming 
materials from 16 to 29 million tons in 
less than a decade. If the yearly ton
nages of these soil-building agents were 
placed in 30-ton freight cars they would 
make a continuous train extending 
three times the distance between N ew  
York and San Francisco. Such a phe
nomenal increase in the consumption 
of soil amendments, much of which 
was due to their expanded use in areas 
to the west of us, indicates that the 
newer land is now beginning to show 
serious strain from continued crop re
moval. The growing of higher-yield
ing hybrid corn, greatly increased acre
ages of soybeans, and year-after-year 
wheat crops has exhausted the soil of 
such a large part of its native fertility 
that yields can no longer be maintained 
at the desired levels without assistance.

The important point for the Eastern 
farmer to remember in this connection 
is that the agriculture of this region has 
been able to meet the competition of the 
fertile lands of the West while they 
were still fertile. In proportion as 
Western farmers find it necessary to in
crease their expenditures for soil con
servation and soil amendments the com
petitive position of the Eastern farmer 
is improved. In other words, the farm
ers of this area should be able to with

stand an agricultural depression much 
better than those of the corn- and 
wheat-growing areas to the west of us.

In proportion as surpluses develop 
and the agricultural situation deterio
rates, more and more loose talk will be 
heard to the effect that the federal gov
ernment should subsidize the manufac
ture of fertilizers so that all farmers can 
afford to use them in liberal amounts. 
If this were done on the scale suggested 
by its advocates, the net effect would be 
to substitute fertilizer for soil conserva
tion. Much of the free fertilizer would 
merely float off the plowed land with 
the topsoil to be carried down to spread 
over and cover up the already rich soil 
in the valleys. If the federal govern
ment wants to subsidize agriculture, it 
should operate in conjunction with the 
Soil Conservation Service to the end 
that loss of topsoil and waste of water 
are stopped.

One of the most troublesome prob
lems that confronts the farmers of the 
Northeastern States is the deterioration 
of the physical properties of cultivated 
land. The channels that were left be
hind by the roots of the original forest 
trees which once covered this area have 
been clogged with soil. The substitu
tion of tractors for horses has made it 
possible to have a larger percentage of 
the land under the plow. The size, 
weight, and number of farming imple
ments are being increased. Tractors 
and other heavy machinery are being 
run oyer the land too early in the
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Fall and Winter Grazing in M ississippi
( From page 21)

represented in both tours, since some 
were rained out April 11.

Farm visits were made to all 30 dem
onstrations during the last of April and 
up to May 22, collecting data and mak
ing colored slides to be used in future 
educational pasture meetings.

A Year-round Pasture Calendar con
taining full details for year-round graz
ing has been developed to aid farmers 
in this program for the year 1947-48.

Summary, Observations, and Recom
mendations: All 30 cooperators decided 
to increase their acreages for 1947 plant
ing. Plans were completed for year- 
round grazing for at least 20 of these 
cooperators. Seeding was done Au
gust 15 to September 1 of this year 
with some seeded in early August. All 
minerals were cut under before seed
ing, if available. Nitrate was cut under. 
Cultipacker was a must to preserve 
moisture, and stands of crimson clover 
seeded early. Oats, rye, grass, and 
crimson clover in combination fur
nished more grazing and produced a 
sod that was firmer in wet weather 
than any other combination. All live
stock like well mineralized grazing. 
The Madison County Red Rust Proof 
and Nortex oats furnished more graz
ing and winter-killed probably less 
than upright growing oats.

Grazing and small grain programs 
fit well into the livestock and machin
ery farming. The farmers state that 
they have planned farther ahead in this 
program than ever before. A better 
conservation job has been accomplished 
with broadcast grazing crops on lands 
during heavy rainfall season. A better 
quality livestock with larger numbers 
used has resulted from the grazing. 
N o mention of figures was made with 
the farmers regarding the general health 
of the livestock, but the veterinary bills 
and other losses were less than the aver
age of neighbors who did not have fall 
and winter grazing, according to the 
local veterinarian.

This program has stimulated interest 
and is already responsible for several 
Grade-A dairy barns and beef herds. A  
better fencing and managing job is 
being accomplished in order to provide 
and control grazing and keep out neigh
bors’ stock.

Due principally to this program, a 
larger per cent of PMA money was used 
in 1946-47 than the previous year, 
which meant more conservation prac
tices completed. Farmers and busi
nessmen have shown more interest and 
done more about this program than 
any program I have worked with since 
I have been in Pontotoc County. These 
farmers with this program are decreas
ing their cotton acreages voluntarily.

The cost figure averaged approxi
mately $25 an acre, but in practically 
every case, the cost was grazed out by 
January 1. This cost included a 3- to
4-year supply of minerals which means 
that if the farmer saved his own seed, 
which he did in most cases, his only 
cost this fall was nitrate, breaking, and 
seeding.

The average of grazing days in
1946-47 was about 60. We hope to in
crease this to 120 days by planting a 
month earlier, increasing the grazing 
4 to 5 times as much an acre by using 
64 pounds nitrogen under grazing; 
seeding 4 bushels of the best grazing 
variety of oats to develop a sod that 
will stand more tramping; using a culti
packer in order to hold moisture, to get 
and hold a better stand of crimson 
clover, and pack the soil to prevent 
erosion; and by fencing to control graz
ing on various plots.

There seemed to be greater com
petition between small grains and le
gumes in the flatwoods and coastal 
plains areas than other areas, although 
different rates of minerals and nitrates 
influenced differences in other areas. 
Best results with crimson clover were 
obtained on Pontotoc Ridge soils, al-
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Fig. 5 . A sp inach  p la n t suffering  from  boron  
s ta rv a tio n . N ote th e  num erous sm all, defo rm ed  
leaves. T he petio les w ere roughened , crooked , 
an d  tw isted . These sym ptom s closely resem ble 

th e  le a f  sym ptom s on sugar beets.

soils of Florida by application of man
ganese.

Boron

A lack of sufficient boron is most 
likely to be associated with calcareous 
or heavily limed soils. When it is lack
ing, the plant is just as handicapped 
in performing its normal function as 
when it is starving for any one of the 
better recognized elements. A de
ficiency or excess of boron will produce 
characteristic symptoms in plants. In 
the past 15 years the effect of boron has 
been extensively studied. A number 
of heretofore puzzling diseases were 
found to respond to boron treatment. 
It has recently been shown that internal 
cork of apples, top rot of tobacco, 
cracked stem of celery, heart rot of 
sugar beets, and similar physiological 
diseases of plants are due to a deficiency 
of boron.

Copper

N o upland soils that are low in 
organic matter have been found lacking 
in sufficient copper for plants. The

need for copper is associated with soils 
of high organic content.

Zinc

Zinc has been found to be effective 
in treating some physiological dis
eases but not much is known about its 
action in plants

Fluorine

Fluorine has attracted considerable 
attention in recent years, not because of 
its influence on plant growth, but be
cause of its value in the prevention of 
dental caries.

Iodine ;

It is known that when soils of an 
area lack iodine, the people living in 
that area do not receive enough in their 
locally grown food and, therefore, 
suffer a high incidence of goiter. A , 
standard practice now is to add iodine 
to common table salt to furnish this 
element in the diet. Only in a few 
cases has the addition of iodine to the 
soil resulted in an increased crop yield.

There are many other elements found 
in plant tissue but there is controversy 
as to their actual value to the plant. 
From early days many soil investigators 
have centered their attention on nitro
gen, phosphorus, and potassium and on 
methods of determining the so-called 
availability of these elements. Soil 
fertility is often defined in terms of 
these elements. However, the crop- 
producing power of soil involves far 
more than nitrogen, phosphorus, and 
potassium. The idea that these three 
elements are the only elements that are 
likely to be deficient has been thor
oughly discredited.

It is evident that in the future more 
attention must be paid to soil deficien
cies of all elements essential for nor
mal development of plants and animals. 
The lack of accurate information on 
the content of secondary elements in 
the soil and plants and the effect of 
small quantities of these elements on 
animal and human health constitutes 
an important problem for further re
search.
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spring and too soon after rains. As a 
result of all these, ponded areas and 
plow pans have developed, cutting 
down the capacity of the soil to absorb 
water, stopping the downward develop
ment of roots, and making crops more 
susceptible to drouth.

N ow  that crop surpluses are a possi
bility that cannot be ignored, it might 
be well to consider ways and means of 
taking some of the cropped land out of 
cultivation and renovating it. Greater 
effort should be put into the growing 
of deep-rooted hay and pasture legumes 
that send their taproots down deep into 
the subsoil to reopen it to the movement 
of air and water. Deep plowing, or the 
use of subsoiling devices, accompanied 
by the deep placement of lime, super
phosphate, and potash, will aid in get
ting better stands of these legumes.

Gypsum may be found to be of special 
value in this connection.

Thinking in terms of war and peace, 
bad and good weather, scarcity and 
surplus of food and feed, depression 
and prosperity, and disease and health, 
the best long-time move we can make 
is to encourage, by every means at our 
disposal, an increased consumption of 
meat, eggs, and milk, special emphasis 
being placed on the eggs and milk. 
Greater effort should be directed to
ward the development of grassland and 
forest agriculture. These offer tre
mendous possibilities in terms of more 
fertile soil, improved human health, 
better adjustment as between abund
ance and scarcity, and greater stability, 
not only for the agriculture of this 
country but for the whole economy of 
the Nation.

How Different Plant Nutrients Influence Plant Growth
( From page 9)

companion for phosphates; it combines 
with phosphates so that the latter can be 
moved to their proper places in the 
plant. W e owe the beauty of a green 
world of vegetation to magnesium. It 
is the key element in the molecule of 
chlorophyll, the green pigment in plants 
that traps energy from the sun and 
makes plant life possible.

Plants develop a characteristic chlo
rosis when the magnesium supply is 
insufficient. One of the first deficiency 
diseases noticed was sand drown of 
tobacco. This is definitely a magne
sium deficiency and generally occurs on 
the sandy coastal plain soils. Mag
nesium is usually added to the soil in 
the form of dolomitic limestone.

Iron

Plants need very little iron, yet it 
is a most essential element. It is di
rectly connected with functioning of 
the chlorophyll. A lack of iron, there
fore, will cause chlorosis in plants. In 
acid soils the iron is usually available 
to all plants, but in some neutral or

alkaline soils it is so insoluble that some 
plants have difficulty in absorbing 
enough. In poorly drained soils iron 
may exist in a form that is toxic to 
plants, that is, when it is in the ferrous 
state. There are many cases of nutri
tional anemia among cattle and even 
among human beings directly trace
able to soils deficient in iron. Plants 
grown on iron-deficient soils do not 
contain enough iron to support animals 
in health.

Manganese

In many soils and plants, manganese 
is a limiting element. A lack of man
ganese is usually associated with cal
careous or overlimed soils. The recog
nition that manganese is an essential 
element for normal plant development 
has been confirmed by numerous inves
tigators in the past few years. The 
gray speck of oats has been attributed 
to a shortage of this element in some 
soils. It has been found possible to 
cure the chlorosis of tomatoes and pro
duce a normal growth on calcareous
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in the need to use an extension ladder 
to reach the grocery shelf.

I wish farmers didn’t always seem to 
be on a sort of defensive and apologetic 
level. In hard times folks think farm
ers are grumblers and grouchers. At 
such periods their organizations are 
keyed defensively to the realities of low 
incomes on farms and social injustice. 
Then when we hit a better spell of 
higher rural wealth, we’ve got to ex
plain, over and over, that farm income 
is not as tall as it looks after you sub
tract the expense “deducks.” If an 
Information piece from a food agency 
fails to do this, it earns the audible 
chastisement from the farmers which 
it probably deserves.

Once again, with your indulgence, 
let’s fumble into the fact bin and come 
forth with some alleged authoritative 
digits:

W e begin by reminding everyone 
great and small that Mr. Farmer is also 
a Consumer. Too many reporters and 
editors in cities forget that. They think 
he picks all his food off the bushes and 
the bullocks probably.

Anyhow, we start with the fact that 
in late summer the farmer went to his 
food store and paid $1.95 for what cost 
him one dollar in the 1935-39 interval. 
Farmers buy a whale of a lot more stuff 
at the store to put into their pantries 
than your columnist tells you about. 
The above $1.95, remember, is just the 
same price the city man paid when he 
went buying meats and groceries.

OW  let’s see what kind of a rubber 
dollar the farmer had to stretch in 

some other ways. H e dug out his wallet 
and handed over $3.40 to his hired man 
for every dollar he paid him in 1935-39. 
N ow  on the same ratio we find the 
bloated income of the farmer tapped 
in a few other useful directions by the 
same old law of supply and demand 
that makes a nickel look like counter
feit money to urbanites.

For seed of a verified and quality 
kind he pays $2.40 to the old dollar;

for building material, $2.20 to the dol
lar; for mixed feed, $2.65; and for 
somewhat less advanced items of cost, 
like "machinery and fertilizer, he pays 
possibly around $1.36. But he’s going 
to use more of the things he can get 
in ample supply, such as machinery 
and fertilizer, and if he didn’t use them 
the consumer would think himself back 
in the starvation era again.

OT all the background material for 
the support and explanation of cur

rent spot news in agriculture and food 
matters comes from the ones who are in 
the immediate breach, facing the daily 
volleys of high pressure queries. 
Tucked away in quiet office rooms in 
a cloistered, almost an academic fashion, 
are a few writers who have time to 
ponder. Some of them devote their 
lives to analyses of past and proposed 
economic trends and public policies. 
The lunch hour spent with these 
savants is quite refreshing, in that it 
proves to a hurry-up worldling that 
ponderous, uncontrollable, almost ele
mental, forces are at work constantly 
behind the fret and blather of every 
hectic day.

The other group of studious gentry 
is engaged in prying loose the secrets 
and processes within the network of 
scientific research bureaus—both State 
and National. They are popular inter
preters of the jargon of the laboratory. 
They have their troubles no end, and 
also their victories and triumphs. We 
of the daily release department merely 
stamp the suitable release date on their 
productions, after such go through the 
tedious but necessary grill of “clear
ance.” Some of them make front page 
position too, especially if they bear some 
news significance.

N ow  to some folks it would appear 
that a chap who spends so much of his 
waking hours hurling facts and figures 
broadcast to inquisitive newshawks is 
soon due for a couple of ulcers and a 
perpetual headache. On the contrary, 
many of us in the thick of the furore 
really take to it like a farmer takes to
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Food Furore
( From page 5)

in cereal culture and utilization that 
the modern world has ever seen. It 
was a sweaty spell for the ones who 
guessed at the corn crop, and a turmoil 
for those who had to interpret its effect 
on domestic and foreign situations. We 
never had so many “situations” to shoot 
at in all our born days, nor as many 
fellows and gals with publicity ma
chine-guns coming our way for powder 
and shot. Each crop report release 
day at 3 p. m. Eastern Standard Time 
saw mobs of the best magazine and 
big-town newspaper talent pushing and 
elbowing along the corridors of the 
Department to grab the hefty reports 
fresh from the figure foundry.

All that evening and part of next 
day the phones were jangling in jig
time. With maybe two or three per
spiring purveyors of the Truth answer
ing these calls and often relaying the 
worst questions to the adroit experts 
for solution, it was one joyous and en
trancing bedlam. I suppose headline 
yarns and star radio vocalizers using 
much of this material served to spread 
the panic to far-off places.

Probably the real effect will not be 
as gruesome as some of the spread-eagle 
stories indicated. Reporters work in 
grooves and often find it hard to hit 
a proper balance. They take a cut 
phrase or a slogan for their cue, play 
up everything real and imaginary so 
it fits into the main theme, and work 
that until some fresh scent is met on 
the trail—when away they go like a 
pack after the new angle.

If the Information Desk dodges or 
parries or suggests some new approach, 
or tries to hint that we have had as bad 
situations and as poor corn crops as 
this one before and lived through it 
somehow, their comeback is that we 
may have had all this and Heaven too, 
but we did not have to share so much 
with foreigners.

Believe us, friends, Information 
people in a specialized agency like food 
must learn to be diplomats. On the 
one side we have the Bosses to protect 
and remain aware of lest the wrong 
inference be taken abroad. On the 
other and more pressing side, we are 
faced with a competitive press and 
radio, who expect and usually get a 
frank and fair analysis of what’s com
monly known as “background ma
terial.” The trouble is, too much of the 
background gets into the foreground.

Moreover, your work as an Informa
tion person associated with farms and 
foods is not over when the last late 
release is phoned to the guy who had 
an assignment elsewhere than his cus
tomary “beat” with your agency. In 
any vast business circle such as this 
country has erected on the foundation 
of crops and livestock, you’re bound 
to have a host of folks representing 
specialized and trade groups.

EARLY a dozen requests arrive on 
an average routine day from mem

bers of the “laity,” the ones not directly 
concerned with reporting for publica
tion or radio. Maybe it’s the meat 
packers wanting weekly figures on 
slaughter, or fats and oils exporters ask
ing for latest allocations. Quite often 
some newcomer wants detailed reports 
on exports or imports, or some other 
data, which we do not handle. You 
shoo him away with kindly voice to 
pester some other government bureau.

The net, long-time result of all this 
surge of curiosity about farms and foods 
should provide a more general educa
tion to the masses relative to the hunger 
that is ours and the larder which is 
not replenished without much toil and 
some trouble. I wonder sometimes if 
this is really going to be the outcome. 
Or will there still remain some resent
ment, some feeling that farmers are 
grasping monopolists, that they rejoice
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Father: “D idn’t I hear the clock 
strike three when you got in last 
night?”

Daughter: “Yes, daddy. It was go
ing to strike eleven but I stopped it so 
it wouldn’t waken you.”

♦ * *

“So,” sobbed Nadya Oblomvivitch, 
“Ivan Skarenski is dead. D o you say 
he spoke my name as he lay dying?”

“Part of it,” replied the friend, “part 
of it.”

* * *

Serious young man— “Do you en
joy Kipling?”

Flapper— “I don’t know—how do 
you kipple?”

*  ♦  *

W IT H O U T  A DO U BT

A clergyman, at a dinner, had
listened to a talkative young man who 
had much to say on Darwin and his 
“Origin of the Species.”

“I can’t see,” he argued, “what dif
ference it would make to me if my 
grandfather was an ape.”

“N o,” commented the clergyman, 
“I can’t see that it would. But it must 
have made a great difference to your 
grandmother.”

*  *  *

“All right back there?” called the 
conductor from the front of the car.

“Hold on!” came a feminine voice. 
“Wait till I get my clothes on.”

The entire carful turned and craned 
their necks expectantly. A girl got 
on with a basket of laundry.

Cleo— “Dere goes dat slatternly 
Mandy Johnson wid her ten pickinin- 
nies. She sho’ do look repugnant.”

Mozelle— “Lan’ sakes, agin?”
♦ ♦ ♦

FAIR W ARNING
Two of the girls were airing their 

troubles. “I’d like to get a divorce,” 
said the first. “My husband and I just 
don’t get along.”

“Why don’t you sue him for incom
patibility?” asked the second, sympa
thetically.

“I would if I could catch him at it,” 
replied the first.

* * *

“Have you said your prayers, Wil
lie?”

“Yes, mom.”
“Did you ask to be made a better 

boy?”
“Yes. And I also put in a good word 

for you and dad.”
* * *

Right after the visitor left, Grandma, 
who had been seriously ill, seemed to 
take a decided turn for the better. 
When her daughter came into the
room, the old lady asked, “What did 
you say was the name of that new 
minister?”

“That wasn’t the new minister who 
called on you, Grandma. That was the 
doctor—the specialist we called from 
the city.”

“You don’t say,” said Grandma,
“Well, now that you mention it, I did 
think he was a mite too familiar for 
a minister.”

54
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harvests. If you don’t carry all of it 
home with you or dream about it at 
night, if you balance your momental 
urgency with a dash of philosophy and 
see this whole thing as a process that 
began long before you were able to 
count and will keep on being an emer
gency long after you have been counted 
out, your nerves will stand the strain, 
even without fluid foods to sustain you.

Of course, not all the information 
agencies linked to food are found in 
the Government bureaus. The States 
also have their well-oiled offices to 
handle this with emphasis on localized 
aspects. Then there are a host of as
sociations and food-handling outfits that 
use trained writers and observers to 
make contact with the public.

TAKING it broadly, I would much 
prefer to be a food information 

writer than one assigned to boost the 
virtues and the thrills of entertainment, 
athletics, cosmetics, soap, styles in cloth
ing, or luxury lines. You’d get a lot 
of advantages in some ways that the 
food zealots seldom get. They might 
make you presents of the commodities 
you purvey in the event of some great 
successful outcome, whereas food in
formers never get a sack of spuds or 
a barrel of cider sent in compliments 
for their zeal. But aside from those 
rewards of a mundane sort, all the 
advantage seems to lie with the food 
informers.

It also lies with the ones who write 
copy for the agencies that serve farmers, 
because such facts quickly turn into 
net profit and eventually more tonnages 
of victuals. More production is wanted 
in the hungry world, and the best way 
to get it is to make it easier and more 
attractive for people to train for and 
engage in agriculture. That and the 
improvement of the farmer’s public 
relations are of momentous significance, 
and will continue to be for the rest of 
the century— unless we decide to kill 
off the excess population rather than to 
give them a decent grubstake.

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte Soil Testing Service is the 
direct result of 26 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com
pensate for any special soil conditions 
encountered.
Methods for the following are avail
able in single units or in combination 
sets:
Ammonia Nitrogen Iron
N itrate N itrogen pH (acid ity  & alka-
N itr ite  Nitrogen lin ity)
A vailab le Potash Manganese
A vailab le Phosphorus Magnesium
Chlorides Aluminum
Su lfates Replaceable Calcium
Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Outfit 
For Determining 
Available Potash

This unit designed for accurately 
measuring the amount of replace
able potash in the soil. A test can 
be made in five minutes, and it is 
very simple to perform. Result 
easily determined by a unique read
ing device which was developed in our 
own laboratory. Complete with instruc
tions, price $15.00 f.o.b., Towson.
In form ation on L aM o tte  S o il Testing  

E quipm ent sen t upon request.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in.profitable soil and 

crop management is available for distribution. W e shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
Tom atoes (G e n e ra l)  Sweet P o ta toes (G en era l)
A sparagus (G e n e ra l)  B ette r C orn (M idw est) and  (N o rth e as t)
V ine Crops (G e n e ra l)  T he Cow an d  H er P as tu re  (G en era l)

Reprints
N-9 P rob lem s o f  Feeding C igarleaf Tobacco 
F -3-40  W hen F ertilis in g , C onsider P lan t-food  

C on ten t o f  C rops 
S -5-40 W hat Is th e  M atte r w ith Y our Soil?  
11-12-42 W artim e C o n trib u tio n  o f  th e  A m eri

can  P o tash  In d u stry  
J-2-43  M ain ta in ing  F ertility  W hen Growing 

P eanu ts
Y-5-43 V alue & L im ita tions o f  M ethods o f 

D iagnosing P la n t N u trien t Needs 
FF-8-43 P o tash  fo r  C itrus C rops in  C alifo rn ia 
A-1-44 W hat’s in  T h a t F e rtilise r  Bag?
H -2-44 Efficient F ertilise rs  fo r  P o ta to  Farm s 
AA-8-44 F lo rid a  Knows How to  F ertilise  

C itrus
Q Q -12-44  L eaf A nalysis— A G uide to  B e tte r 

Crops
P-3-4S  B alanced F ertility  in  th e  O rchard  
Z-S-45 A lfa lfa— th e  A ristocra t 
DD-5-45 A Case o f  C om bined P otassium  and 

B oron D eficiencies in  G rapes 
GG-6-45 Know Y our Soil
0 0 - 8 -4 5  P o tash  F ertilise rs  Are Needed on 

Many M idw estern F arm s 
TT-10-45  K udsu  R esponds to  P otash  
ZZ-11-45 F irs t T hings F irs t iri Soil F ertility  
CCC-12-45 P o o r Soils— P o o r P eop le  
B -l-4 6  P o tash  Increases T om ato  Yield and 

Q uality
11-2-46 Plow -sole P laced  P la n t Food fo r  Bet

te r  C rop P ro d u c tio n  
N -3-46 Sweet P o ta to es A re P rov ing  New Gold 

fo r  th e  S outh  
S-4-46 P low -under F e rtilise r  Ups Corn Yields 
T -4-46  P o tash  Losses on th e  D airy Farm  
W -4-46 M uck Soils P roduce  Q uality  Sweet 

C orn fo r  C anning 
Y -5-46 L earn  H unger Signs o f  C rops 
AA-5-46 Efficient F ertilise rs  N eeded fo r  P rofit 

in  C otton 
BB-5-46 T he Soil Is O ur H eritage 
H H -6-46 M istakes V ersus E ssentials o f  P ond  

M anagem ent fo r  Fish 
11-6-46 P astu res  in  M ississippi P roduce  

P ro fits
LL-8-46 T rends in  th e  Use o f  M ajor P lan t 

Foods
NN-10-46  Soil T esting— A P ra c tica l A id to  

th e  G row er & In d u stry
0 0 -1 0 -4 6  Soil A eration  Affects F ertilise r 

Needs
VV-11-46 U sing P o tash  in  Soil C onservation 
W W -11-46 Soil R equirem ents fo r  Red Clover 
XX-12-46 F arm  M echanisation  in  R elation  

to  C otton  Q uality  and  M arketing  
YY-12-46  How G uernsey Calves H elped Solve 

a Feed &  C rop F e rtilisa tio n  P rob lem  
ZZ-12-46 A lfa lfa— A C rop to  U tilise th e  

S ou th ’s R esources 
BBB-12-46  F e rtilis in g  & C ropping  Systems 

fo r  F lue-C ured Tobacco

A -l-4 7  F ertilis in g  V egetables by Applying 
F ertilise r  to  P reced ing  Cover Crop 

B -l-4 7  T he Use o f  D ipicrylam lne in  Tissue 
T esting  fo r  P o tash  

C -l-4 7  P o tash  Meets I ts  R esponsibilities 
D -l-4 7  Good P astu res Conserve an d  Pay 
G-2-47 Research P o in ts  th e  Way fo r  H igher 

Corn Y ields in  N orth  C arolina 
H-2-47 Large Grasses fo r  P astu re
I-2-47  F ertilise rs  and  H um an H ealth  
J-2-47  Y ields Tell th e  Story
K -2-47 P otash  Pays fo r  Peas a t C hehalis.

W ashington 
L-3-47 Sugar Beets R equ ire A dequate Soil 

A eration
M -3-47 T he Role o f  M ajor E lem ents in  P lan t 

N u trition
N-3-47 Efficient M anagem ent fo r  A bundant 

P astu res
0 -3 -4 7  Increased  Q uality  o f  P ro d u c ts  Is 

Answer to  th e  P roblem  
P-3-47 Y ear-round  G rasing 
Q-4-47 F e rtilise rs  fo r  Sugar Beets 
R-4-47 T he Effects o f F ertilise rs  on  the  

B lackland Soils o f  Texas 
S-4-47 Rice N u tritio n  in  R elation  to  Stem 

R ot o f  Rice 
T -4-47 F ertilise r  P ractices fo r  P ro fitab le  

Tobacco
V-4-47 D on’t  Feed A lfa lfa  a t th e  “ Second 

T ab le’’
W -4-47 T he S earch fo r  N u trien t Deficiencies 

in  F arm  C rops 
X-5-47 P otato-grow ing D evelopm ents in  New 

E ngland
Y-5-47 Increasing  G rain  P ro d u c tio n  in  Mis

sissippi
Z-5-47 B uild ing and  M aintain ing Good Lawns 
AA-5-47 T he P otassium  C onten t o f  F arm  

Crops
BB-5-47 M ore P a la tab le  Grass Is M ore N utri

tious
CC-5-47 Ten Y ears o f  S o il-build ing in  Ver

m ont
DD-6-47 P ro fitab le  Soybean Y ields in  N orth 

C arolina
EE-6-47 T he W heelocks o f V erm ont Grow 

Grass
FF-6-47 C om m unity C ooperation  in  Soil 

C onservation 
GG-6-47 C orrective M easures fo r  the  Salinity  

P rob lem  in  Southw estern Soils 
HH-6-47 D eterm in ing  New and  B etter Fer

til ise r  Ratios
II-8 -47  W hole-farm  D em onstrations 
JJ-8 -47  A nalysing th e  Soils o f  N orthwest

Louisiana 
KK-8-47 M inor P la n t N utrien ts 
LL-8-47 Reshaping New E ngland F arm  Land 
MM-8-47 F ertilis ing  P o tatoes Econom ically 

in  A roostook C ounty, M aine

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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BORON IN AGRICULTURE
Authorities have recognized that the depletion of 

Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac
tical assistance.

Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW  YORK CHICAGO LOS ANGELES

BORAX
{jo* cu fA lcu ltu ^ e

20 Mule Team. Reg. U. S. Pat. Off.



THE PLANT 
SPEAKS

Anew four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

TH E PLANT SPEAKS THRU DEFICI
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
TH E PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU TISSUE  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

We shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

OTHER 16MM. COLOR FILMS AVAILABLE 
FOR TERRITORIES INDICATED

Potash in Southern Agri- Potash from Soil to
culture (South) Plant (West)

In the Clover (North* Potash Deficiency in
east) Grapes and Prunes

Bringing Citrus Quality (West)
to Market (West) New Soils from Old

Machine Placement of (Midwest)
Fertilizer (West) Potash Production in

Ladino Clover Pastures America (All)
(West) Save That Soil (All)

Borax From Desert to Farm (All)

IM PORTANT  
Requests should be made well in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

Printed in U. S. A



PASTURES are 
CASH CROPS

PASTURES can be made the 
most profitable land on the live
stock farm. Well-managed and 
properly-fertilized pastures often 
yield four to five times as much 
succulent, green, nutritious forage 
as the same land would yield with
out fertilizer and good manage
ment.

Early and liberal application of 
pasture fertilizer helps grasses 
and legumes to make quick, vig
orous growth, rich in proteins, 
minerals, vitamins and other nu
trients. Grazing this high-quality, 
appetizing, green forage, dairy 
cows increase milk production 
and meat animals rapidly put on 
valuable weight.

The abundant use of fertilizer 
on pastures not only yields more 
and better grazing, it also furn
ishes many extra grazing days— 
spring, summer and fall. By pro
ducing extra yields of low-cost, 
high-quality green feed which 
animals can harvest, pasture ferti
lizer saves labor and greatly re
duces expensive barn feeding. 
And the good ground cover of 
grasses and legumes protects the 
soil from erosion.

Virginia-Carolina Chemical 
Corporation has been a leader in 
the manufacture of better pasture 
fertilizers, for many years. There 
is a V-C Fertilizer for every crop 
on every soil on every farm.

V IR G IN IA -C A R O L IN A  CHEM ICAL C O R P O R A T IO N  / V  T  Make the
Richmond, Va. • Norfolk, Va. • Greensboro, N. C. • Wilmington, N. C. [  f  E R T i L i Z E RS I
Columbia, S . C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. ^ ----- ^ 1 /  M  /  9 0 0 (* earth
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tonn. •  Shreveport, La. J  h n f t o r l
Orlando. Fla.*E St. Louis, III. • Baltimore, Md. • Carteret, N. J. • Cincinnati, 0. u e n e r :



l i o s u u t  S

T H R E E  E L E P H A N T  B O R A X

W ITH  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 
plant food is causing serious inroads on yield and quality include alfalfa, 

apples, beets, turnips, celery, and cauliflower.

TH REE ELEPH ANT BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid 8c Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa., Charlotte, N. C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

Detroit, Mich.
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet Sc Hayes Co., Peabody, Mass.
The O. Hommel Co., Pittsburgh, Pa.
Innis Speiden & Co., New York City and 

Gloversville, N. Y.

Kraft Chemical Co., Inc., Chicago, 111.
Marble-Nye Co., Boston and Worcester, 

Mass.
Southern States Chemical Co., Atlanta, Ga.

Thompson Hayward Chemical Co., Kansas 
City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Joseph Turner & Co., Ridgefield, N . J. and 
Chicago, 111.

Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and Wilmington, N. C.

Sears, Roebuck Sc Co. Stores 

IN  CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

Information and Agricultural Boron References sent free on request. 
W rite  D irect to:

A m er ic an  P o ta s h  
&  Ch em ic a l  Co r p o r a tio n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate of Potash in America
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green and growing like the needles of 
a pine amid the cheer, rather than to 
wither and fade like a leaf on a decidu
ous tree whose brief term of usefulness 
is past.

Probably the best way to achieve this 
self-hypnotism is to quit looking at 
the rising generations behind you with 
envy and gaze instead at folks existing 
in the ancient. decades of life, whose 
behavior is either an inspiration or a 
warning. Looking at the feeble, who 
are apt to be forgetful and forgotten, 
one chooses to keep the mind and 
memory clear rather than to scan old 
scrapbooks for plaudits of ancient 
triumphs in an era that has ended.

Anyone who has taught, performed, 
or written for the people of his time 
must remain forever an observer, a 
student, and an interpreter. Happiest 
and most serene during his slightly 
downward journey on the train of time 
is he who can forget the bumps and 
jars of travel by searching familiar 
passing scenery for ambitious new im
provements and (lashes of the rainbow- 
colored dreams he noted there so eag
erly of yore.

N ew  faces and old incidents are not 
contradictory. Old plans and new  
ones have much in common. Old 
ways of saying kindly things will never 
change in spite of unfamiliar styles and 
modern marvels.

W ITH  TH IS IDEA uppermost. I’d 
like to say again some of the things 

expressed before—taking just a ram
bling retrospect through idle thoughts 
of other Yuletides. Unlike Brother 
Webster with his dictionary, I’ve tried 
not to make them entirely disconnected 
reading.

Figments of fancy woven therein 
represent the best it is possible for me to 
conjure up, no matter how hard my 
efforts are or how anxious I am to 
outdo my own limited levels of expres
sion. You say a thing one way, which 
is the best way it seems to you, and any 
further attempt to doll it up or punch 
it into better molds is taking pains 
in vain. •

Age and changing custom and law 
and regulations have combined to sift 
out the original American spirit from 
some calendared occasions. But De
cember’s feast days stay the same. We 
can insult our souls and stultify every 
other holiday without much risk, but 
when one flaunts Santa, he’s ready for 
the sanitarium.

D O  N O T  K NOW  who invented 
Christmas in the first place—maybe 

a sorrowful bunch of emaciated victims 
of Roman terrorism, or a few jolly 
priests in the Alpine valleys on the 
Austrian Tyrol; or perhaps rotund 
Saxon barons bringing in the boar’s 
head for a round of reckless gormandiz
ing. It makes little difference who 
plotted the idea, it survives and with
stands every adverse current from Met- 
ternich to Mussolini and from the Huns 
to Hitler. N o other date is so defiant 
of disaster.

After you have sat with your wife 
before the glowing hearth, surmounted 
by its holly fringe and row of hopeful 
hosiery, listening to carolers along some 
distant street, you are not so apt to 
blame the world for its sins as you are 
to thank it for its charity.

You recall that when we were very 
young the uplift of the holidays came to 
us largely because of delightful mystery 
and great personal expectations. Prior 
to my tenth year I had implicit faith 
in the jingling journeys of the snowy 
saint and did not allow mere physical 
improbabilities to shake my confidence. 
I may have wondered why Santa 
brought me the same kind of sugar 
cookies cut with the crinkly tins I saw 
my Mother use, or why some of his 
packages bore trade labels from Arthur 
& Johnson’s when the North Pole fac
tory was considered the source of all 
his benevolence. Even when at Sun
day school gift night I caught our local 
blacksmith stuffing his muscular anat
omy into a red suit trimmed with white 
braid and having facial trouble with 
adjustable whiskers—even then I re
belled, against growing unbelief.
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Best wishes are

Yours for Yuletide

FOR OVER T W E N T Y  YEARS I’ve paid my respects to Christmas 
through these friendly columns, and paid my obligations to that 

hearty holiday in the usual family and community ways. Here we are 
again, ready to renew those pleasant relations. W e’ve all come a long  
way since 1927, and many of us possess hair of a lighter hue (what 
there is of it) than we smoothed with those handy Christmas brush- 
and-comb sets that kids gave their Dads in holiday remembrance. In 
that precious interval of two decades we all have made new friends; 
and lost some old ones; raised “N ed” and a few children; acquired good! 
experience, a little leisure, a dash of conservatism to quell our egotism; 
and obtained some detachable teeth, those indispensable spectacles, and 
the early frostbite of rheumatism. Yet, no doubt the items we have 
gained meanwhile far outweigh the powers and privileges we have lost.

In those earlier essays it was cus- artificial to indulge in the vivid and1
tomary to regard Christmas as a sea- carefree Christmas outlook which comes
son pre-empted and claimed for in- so naturally to those of tender years,
fants and youth, so that the sharing of bright hopes, and boundless energy,
juvenile joys dictated most of those One wishes at such festive, soulful 
former sentiments. As one grows seasons to regain and re-live the pleas-
apace in years and finds weakness and ures of the times without regret and
frustration the common lot of elder ob- without reproach. To put it a bit more
servers, it seems a bit forced and in metaphor, you long to be forever

3



Fig. 1 . T his field is ty p ica l o f  m any in  w hich p o o r ae ra tio n  was induced  by com pacted  soils, th e  
re su lt o f  w ork ing  th e  so il w hile too  wet last sp ring . R oots w ere severely ro tte d . M idwest, 1947.

Soil Aeration and Crop Response 
To Fertilizers—1947

q . n j i o f f .

L a fay e tte , In d ian a

er

CO RN PLANTS on thousands of 
acres in the Midwest failed to re

spond to fertilizers this past summer—
1947—because compacted soils pre
vented the roots of the plants from 
functioning efficiently. Many tons of 
fertilizers, applied either in small 
amounts in the hill or row, or in large 
quantities plowed under, were unused 
by the plants. Figure 1 shows the 
condition of the plants in many fer
tilized fields at the end of the grow

ing season. The roots were severely 
rotted, the. plants lodged, and poorly 
developed ears resulted.

The spring weather generally was 
cool and continued wet through the 
customary time for preparing the soil 
for corn. Growers became over anx
ious and worked their soils while too 
wet. Their usual operations of discing, 
plowing* planting, and cultivating 
compacted the wet soils. Many of 
the compacted zones were even deeper

6
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Then came the time when we put on 
long pants and had socks too short for 
Santa, when our voices were changing, 
when we got into grammar school and 
the fifth ward gang and fed on Cooper, 
Henty, Cap Merrywether, and Robert 
Louis Stevenson. W e knew all there 
was to know and much more that 
couldn’t be repeated. W e were proud 
of black eyes and grubby knuckles but 
ashamed of report cards or a poor catch 
“at first.”

Ranging afield with air gun and fish 
pole, pockets bulging with artful barter,

chummy with freckled boys of no 
ancestry, and followed by yellow dogs 
of no pedigree—that was the age of 
independence and of nonchalance, a 
time when Christmas took a back seat 
for awhile.*' One could well be a little 
sorry for that kid, because he had so 
much faith in himself and the world 
of destiny and opportunity, and a lot 
of such stuff harder to swallow even 
than Santa Claus. He thought he was 
renouncing fairy tales. He wasn’t 
hanging up “no socks no more.” He 
was out to hang up a record!

In the next stage of life, the boy meets 
the girl of his choice. Thereupon old 
Christmas ideas crept back to warm his 
heart and tax his meager resources in 
trying to match the bewildering “for 
her” suggestions with his modest 
stipend.

Then the first Christmas eve spent 
with the first baby marks another 
epoch among those cherished moments. 
There was not always so very much left 
over to make merry with—but at least

you were not knocking at somebody’s 
overcrowded inn, and your credit with 
the milkman was good enough for a 
small but vital discount. Later on, as 
the tots became toddlers, you assumed 
the secret role of Santa yourself, just as 
your Father had done with much less to 
do with. Sometimes you slipped aside 
at the toy counter to count your change 
against furtive purchases, doubtful of 
their practical worth, but certain of 
their being cheerfully acknowledged 
and quickly smashed.

Those indeed, as you recall, were the 
days of rancid cigars, wrinkled neck
ties, no-go wrist watches, and cheap 
perfumery. But you passed it off by 
thinking that, after all, the beautiful 
gifts pictured in the de luxe maga
zines were not meant for a subordinate 
clerk with two babies, a hopeful wife, 
a yawning furnace, and a hefty mort
gage. It was a time for slaying eco
nomic dragons with just a moment or 
two of Christmas mirth. So you took 
it in mighty measure, up there in the 
tiny flat or maybe on the rented farm. 
You forgot the dreams of fish-pole days 
and settled down in earnest to face the 
world as it came along, sure of the 
helpful handclasp of the finest little 
Mary since the Time of the Manger.

SO T H E N  it was we said: “Come, 
my friends, smuggle those mys

terious bundles into the house through 
back door or cellar window; hide them 
in locked drawers or leave them awhile 
at the neighbor’s until the hour arrives 
when the little tree shall be trimmed 
and the inquisitive children unwillingly 
shall be forced into bed. Tune on the 
radio to make Christmas carols loud 
enough to muffle the rattling of the 
paper parcels or the squeaking of toy 
dogs, while you are busy doing the 
honors awaited by expectant ones.

“Stoke the fire again, wind the clock, 
pat the lumpy stockings as they hang 
there in the ghostly firelight, count your 
limping bank balance once more, and 
then go heave yourself on the mattress. 
You won’t need to set the alarm clock 

( Turn to page 49)
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materials to keep soil particles aggre
gated to a depth of from 6 to 18 inches, 
as shown in Fig. 2. In this respect 
the taprooted legumes have distinct 
advantages over the fibrous-rooted 
legumes in improving soil structure 
and tilth. Corn crops definitely re
spond to fertilizers better when the 
taprooted legumes precede them in 
the rotation.

The taproots shown in Fig. 2 were 
in a field at the C. M. Hobbs and 
Sons Nurseries, Bridgeport, Indiana. 
For years this company was attempt
ing to use heavily fertilized soybeans, 
plowed under, to improve the soil tilth 
in their nursery fields. Soil profile 
samples revealed a tight soil immedi
ately below the plow depth in these 
fields. D uring 1946 and 1947 sweet 
clover was planted and the improve
ment in the soil structure is shown in

Fig. 2 . Soil sam ples an d  ta p ro o ts  o f  sweet 
c lover p la n ts , C. M. H obbs and  Sons N ursery , 
B ridgeport, In d ian a . No. 1 shows com pacted
so il below  plow  d ep th  soybeans w ere plow ed
u n d e r . Nos. 2  an d  3 show effects o f  one-year 
sweet clover grow th plow ed u n d er. N ote im 

proved  soil t i l th  in  2 and 3.

Fig. 2. Sample tube No. 1 is from 
a plot with soybeans plowed under. 
Note tight soil below plow depth. 
Numbers 2 and 3 sljow the effect of 
the sweet clover roots in improving 
the soil tilth after the first full year of 
growth. These taproots yield decompo
sition products with soil-aggregating 
properties when the plants are clipped 
and plowed under in the fall of the 
first season. If they are allowed to 
grow the second year the plants use up 
the energy materials stored in the tap
roots to produce the new growth. The 
old roots then become carbon carcasses 
of lesser value in improving the soil 
texture. Note the decayed roots of a 
second year plant in Fig. 2. Tissue 
tests on these roots reveal practically 
no mineral nutrients left in them.

Figure 3 shows- the relative growths 
of eight-month-old alfalfa, red clover, 
and sweet clover seeded together in a 
pasture last spring. These plants were 
taken from about a square foot of 
Drummer soil on the farm of William 
Ross, Kentland, Indiana. At seeding 
time 500 lbs. of 0-10-20 per acre were 
applied. Observe the deeper penetra
tion of the sweet clover roots when 
growing in competition with alfalfa 
and red clover. Various reports indi
cate that the soil aggregation and tilth 
improvement from the growth of one 
year of a good sweet clover crop are 
equal to that from two years of alfalfa.

The chief objection to sweet clover 
is the difficulty of getting a good stand 
due to the weevil which destroys the 
very young plants. C. V. Conder, 
Manager of the Triangle Farm Man
agement Company, Inc., Sheldon, Illi
nois overcame this trouble by dusting 
five per cent D D T  from an airplane 
over 400 acres of sweet clover just when 
the young plants were emerging this 
spring. He obtained excellent results 
and is planning additional acreages of 
this tilth-improving crop in 1948. 
Sweet clover and alfalfa are important 
crops in all of Conder’s soil manage
ment programs.

Let us consider several typical cases
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than the usual plow depths. The non
capillary pore spaces were reduced and 
this condition affected the drainage and 
aeration characteristics of the soils dur
ing the entire summer.

Field studies during the latter part 
of the summer revealed the startling 
fact that the crop rotations used to 
produce large volumes of cash crops 
during the war period, corn and soy
beans mostly, had not maintained the 
necessary amounts of organic materials 
deep enough in these clay soils to pre
vent these difficulties.

H igh yields of corn under these cli
matic conditions were obtained invari
ably in those fields in which good 
stands of alfalfa or sweet clover in the 
rotation had kept the soils in good 
tilth. The purpose of this article is 
to feature the advantages of using deep- 
rooted legumes in Midwestern crop 
rotations to maintain the soil aeration 
conditions needed by healthy plants 
in order to use fertilizers efficiently 
and produce high yields. It is hoped 
that the field diagnoses of the different 
case histories briefly reported in this 
paper will stimulate more interest in 
these important soil-crop interrelation
ships.

T aprooted  Legumes vs 
C orn  Acreages

The need for more taprooted legumes 
to maintain better soil tilth is reflected 
in Table I which shows the relative 
number of acres of alfalfa and sweet 
clover in comparison to the acres of 
corn grown in each of the Midwestern 
States. The states are listed accord
ing to the widest ratios. The data are 
takeh from the 1946 acreages in the 
U. S. Department of Agriculture Crops 
and Markets, January 1947 issue.

Interesting is the fact that the poor
est corn fields due to the wet soil com
pactions were found in the states with 
the widest ratios.

F ibrous-rooted Legumes
The fibrous-rooted legumes—red clo

ver, alsike, Ladino, soybeans, and 
others—along with grasses, such as

T a b l e  I .  R a t i o  : A c r e a g e s  o f  A l f a -l f a  
a n d  S w e e t  C l o v e r  t o  C o r n —  

Midwestern States—1946

State
Ratio—Acreage 

Deep-rooted 
legumes to Corn

Illinois................ 1-16.1
Missouri............................ 1-15.2
Iow a................................... 1-14.2
Indiana.............................. 1-10.4
Kentucky......................... 1 - 8 .5
Ohio................................... 1 - 8 .1
M innesota........................ 1 - 5 .2
Wisconsin........................... 1- 2 .9
M ichigan............................. 1 - 1 .6

brome, orchard, blue, and timothy, 
maintain good soil tilth when well 
fertilized. However, some cases of 
clover-grass pastures were found this 
summer with the soil compacted by 
grazing animals. Such pastures usu
ally were in distress because of deficient 
fertility as well as sub-surface compac
tions. The fibrous-rooted legumes will 
supply organic matter when plowed 
under but this favors chiefly the top- 
soil. Yet in soils with compacted zones 
below the plow depth these fibrous- 
rooted legumes with their shallow roots 
limited mostly to the aerated topsoil 
may respond well to fertilizers. None 
thrive in soils that are wet for extended 
periods.

Taproots
The chief value of alfalfa and sweet 

clover is that they produce taproots, 
the growth of which is directed straight 
downward by gravity. This is the 
same influence in reverse that guides 
the upright parallel growth of all 
straight evergreen trees irrespective of 
the slope of the land. The taproots 
of the legumes have great penetrative 
powers when the plants are well sup
plied with plant nutrients, such as 
potash, phosphorus, calcium, and mag
nesium and will push deeply into 
compacted soils. There are many refer
ences in the literature on this subject. 
Our particular interest, however, resides 
in their ability to provide the organic
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Fig. 5 . ( A ) ,  (B )  Soils fro m  W m . Ross F arm , K en tland , In d ian a , 1947 . (A )  Sam ples fro m  same
fields as show n in  Fig. 4 . Soybean field Nos. 1 , 3 , an d  4  h ad  been deeply  d isced ; No. 2 , fence
ro w ; No. 5 , v irg in  so d ; No. 6 , in  o a ts ; Nos. 7 and 8 , fo u rth  year co rn . (B )  Shows resu lts  o f chalk-

p o rosity  tests— sam e soils as in  (A)#

used also to determine the acidity, 
available phosphorus, and potash at 
different levels in order to plan some 
experiments on soil improvement on 
this farm. This year, 1947, the field 
represented by soil samples 1, 3, and 
4, was deeply disced, fertilized with 
500 lbs. 0-10-20, and seeded to sweet 
clover, red clover, and alfalfa in early 
spring. Num ber 5 was seeded to oats. 
Field represented by Nos. 7 and 8 was 
disced deeply and planted to corn the 
fourth straight year.

Porosity  — C halk  T ests

Figure 5-A shows samples of soil 
from the same fields in 1947 as shown 
in Fig. 4. These samples were taken 
September 15. Many interesting ob
servations were made. Tests for soil 
compactions were made on the samples 
showing the white blotches—Fig. 5-B. 
The soils in the samples to the left 
(A ) were tested for infiltration and 
porosity differences from the top to

the bottom by dropping onto them a 
water-suspension of precipitated chalk. 
The reasoning to support this test is 
as follows: W hen soils are in good 
tilth, the non-capillary pore spaces will 
allow the small particles of precipitated 
chalk to enter the soil freely. When 
the soil is compacted, the soil pores will 
absorb the water but prevent the chalk 
particles from entering. A quick dem
onstration of zonal compactions is made 
by this test. (T he test solution is pre
pared by adding two level teaspoonfuls 
of U.S.P. Precipitated Chalk to two 
ounces of distilled or rain water in a 
dropping bottle. Shake well each time 
before using and apply one, two, or 
three drops as needed to show the pore 
space differences.)

Now refer to Fig. 5-B and see what 
happened during the year in the fields 
tested. The compacted layers shown 
in Nos. 1, 3, and 4 in Fig. 4, were dis
placed by deep discing. Compare these 
with -same numbered samples in Fig.
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Fig. 3 . C om parison o f  a lfa lfa , red  clover, and 
sweet clover grow ths in  sam e field a f te r  eigh t 
m onths. W m. Ross F arm , K en tland , In d ian a .

1947 .

where soil compactions have affected 
adversely the growth of both fertilized 
corn and soybean crops.

Soil Conditions on F a rm  of W m.
Ross, Kentland, Indiana

In 1946, William Ross requested an 
inspection of his field of Lincoln soy
beans that had been well fertilized 
but in September was not looking as 
well as expected. H e had applied 400 
lbs. of 3-12-12 to the beans at planting 
time to guarantee a good yield. Soil 
samples were taken in this field and 
it was found that the soybean plants 
were growing in a soil with about 
a 2-inch compaction just below the plow 
depth. Samples for comparative studies 
were taken also from a virgin sod, a 
fence row, and from a field in which 
corn was grown three consecutive years. 
Figure 4 shows these soil samples. Ob
serve the compacted layers in Nos. 1, 
3, and 4. These samples were from 
the field of Lincoln soybeans, while No. 
2 was obtained in a close-by fence row. 
The compactions obviously were the re
sult of poor soil management during a 
series of corn and soybean rotations in 

I this field. The soil was a heavy clay 
loam—(Drum m er, Parr, and Corwin 

I soil types).
Sample 5 was from another soybean

field on this farm—the first crop ever 
grown in this field. The sod was 
plowed in 1946 and the soil profile 
shows a slightly compacted zone just 
below the plowed-under organic matter. 
This compaction "apparently is due to 
the plow-sole pressure which formed a 
thin tight layer of soil against which 
the finer silt and clay particles accu
mulated later by eluviation processes 
following the discing or plowing op
erations. Examples are shown in sam
ples 1, 3, and 4.

Profiles 7 and 8 show the condition 
of the soil in a field where Mr. Ross 
had grown hybrid seed corn for three 
successive years. Number 7 was taken 
between the corn rows and shows 
the soil compacted to plow depth due 
to cultivation machinery. Number 8 
shows a deeper compaction to 10 inches 
resulting from the weight of a detas- 
seling machine operating 10 successive 
days during wet weather.

These samples shown in Fig. 4 were

Fig. 4 . Soils from  Wm. Ross Farm , K entland, 
Ind iana , 1 9 4 6 : Nos. 1, 3 , and 4  from  soybean 
f ie ld ; No. 2 front ad jacen t fence ro w ; Nos. 5 
and 6, virgin s o d ; Nos. 7 and 8, th ird  year corn* 
Note fine silt accum ulation  in  Nos. 1, 3, and 4 |  

and pressure com pactions in  Nos. 7 and 8.

I
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Fig. 7 . C om parison  o f  soils an d  co rn  p la n ts  from  ad jac en t fie ld s: No. 1 from  field follow ing red 
clover p a s tu re ;  No. 2  fro m  field follow ing 3 years a lfa lfa . N ote com pacted  so il to  plow  d ep th  in 
No. 1 an d  good soil p o rosity  in  No. 2 . T he co rn  ro o ts  in  No. 1 w ere ro tte d  an d  m any p lan ts  had

lodged.

dressed with nitrogen fertilizers, the 
corn crops still showed nitrogen de
ficiency symptoms which were at
tributed to dry weather.

The soil profiles in Fig. 6 tell the 
story. The chalk-porosity tests were 
made on two samples: (1) and (2) 
from the pasture fields, and (3) and 
(4) from one of the corn fields. Note 
the compacted soil near the surface in 
(1 ); deeper in (2 ). Below these com
pactions the infiltration to the sub
soil was good. Samples (3) and (4) 
were taken from the corn field; (3) in 
the row and (4) between the rows. 
The topsoil in (3) was pushed into 
the corn row while cultivating and 
served well for the brace roots of the 
plants to feed in. Below, the soil 
was tight and similar to that shown 
in (4 ). Mr. Wall is satisfied that the 
Ladino, brome, and some scattered 
alfalfa plants in his heavily pastured 
fields are not maintaining satisfactorily 
the tilth for corn plants, in spite of 
heavy amounts of fertilizers used. Plant 
tissue tests for phosphates and potash

showed ample supplies of both in the 
pasture plants.

The profile studies indicated that 
opening the soil with straight discs 
was needed to correct the near-surface 
compactions in the pastures and that a 
deep-rooted legume should precede 
the corn crops on this farm, particu
larly in those fields where the porosity- 
chalk tests show an immediate need 
for the improved tilth below the plow 
depth. Mr. Wall admitted that his 
father had used sweet clover for this 
purpose years ago. This is just an
other case where the use of lime and 
fertilizers without the proper tilth- 
improving crops has not measured up 
to the requirements for maintaining 
good tilth for satisfactory corn produc
tion.

C om  Following A lfalfa and 
R ed C lover

An interesting comparison between 
adjacent fields of corn was made while 
on a field trip with Dr. Fred Boyd, 

( Turn to page 44)
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5-A. This field had been seeded to 
sweet clover, alfalfa, and red clover. 
In September the soil was still rela
tively tight below the plow depth as 
shown by the porosity-chalk tests, Fig.
5-B. Num ber 3 was in fair condi
tion; No. 1 was fairly good to plow 
depth, but still showed a slight com
paction at plow depth. After these 
legumes grow another season a series 
of samples again will be taken for 
further study. Num ber 2 sample from 
the fence row showed excellent tilth 
characteristics when tested. Observe 
that the chalk was absorbed at all 
levels.

Num ber 5 was from the virgin sod 
field samples as No. 6 in Fig. 4 in 
1946. The tilth-porosity was excellent. 
Number 6 sample was from the No. 
5, 1946 field. After two crops, soy
beans in 1946 and oats in 1947, the 
soil is showing some compaction in 
the plow depth zone. The soil in this 
field will be watched closely to observe

Fig. 6 . Soil* from  OtU W all F arm , Advance, 
In d ian a , 194 7 . No*. 1 and 2  show com pacted 
sub-su rface soil in  Ladlno-brom e grass p a s tu re ; 
Nose 3 and from  corn  fie ld ; No. 3« in  corn  

ro w ; No. 4 t betw een corn  rows.

whether or not the continued pulveri
zation of the soil by the friction equip
ment—rubber tires, discs, plows, and 
cultivators—will form by eluviation 
processes compactions similar to those 
shown in Fig. 4, samples 1, 3, and 4. 
These dense soil zones consist of very 
fine silt and clay particles. Hardpans, 
plowsoles, and claypans affect the aera
tion, infiltration, topsoil saturation, and 
erosion control measures. Eventually 
the soil physicists may prescribe when, 
where, and how much fertilizer should 
be used for crops in these compaction- 
susceptible soils.

Refer again to Fig. 5-B, Samples No. 
7 and 8. The corn plants in this field 
were growing under tight soil condi
tions similar to those in many areas in 
the Midwest this year. Note that the 
soil in this field was compacted by 
pressure to and below the plow depth. 
Weak and shallow root systems char
acterized the plants in this field. The 
future soil-management program for 
this field brings well-fertilized, deep- 
rooted legumes into the rotation in 
1948. All of the fields on this farm 
will be studied during the next several 
rotations.

Ladino Pasture Problem
Ladino clover is proving to be an 

excellent crop, when fertilized, for pas
tures in Indiana, but when used in a 
rotation with corn its tilth-promoting 
ability is not too good. This is the 
case on the farms of Otis Wall, Ad
vance, Indiana. Mr. Wall feeds thou
sands of lambs on his farms each year 
and has used Ladino, alfalfa, and 
brome in his pastures. These pastures 
are rotated with corn. The corn is 
always left standing and used for feed 
for other livestock during the winter.

The heavily fertilized Ladino clover 
crowds out the alfalfa in Mr. Wall’s 
pastures, but with brome grass it should 
have kept the soil tilth in better con
dition. During the past summer tests 
were made on the soil in these pas
tures and corn fields. Although in 
rotation with this legume and side-
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are sold for highest prices on the New 
Orleans market.

In conjunction with the orchard graz
ing, most cattlemen also establish a 
permanent pasture consisting of Dallas 
grass for spring grazing and common 
lespedeza for fall grazing. By running 
a disk over them every three or four 
Years, the pastures are brought to new 
life. Generous applications of basic 
slag or phosphate and lime together 
with potash are highly desirable.

In most cases, cattle are turned loose 
in winter on Singletary (also known as 
Caley or W ild winter) peas. This win
ter legume reseeds itself and makes an 
excellent cover crop. The drawback 
to grazing of Singletary peas is that 
the livestock must be removed from the 
orchard just as soon as the peas come 
into bloom to avoid the possibility 
of the stock being poisoned. Alyce 
clover, a sensational newcomer to the 
South’s legume field, is used as a sum
mer grazing and hay crop and also as 
an erosion preventive and soil builder.

O ther C lovers and Legum es

Other winter clovers and legumes 
used in the tung orchards include 
W hite Dutch clover, vetch, and crim
son clover. County Agent Sinclair 
recommends using W hite Dutch clover 
a n d /o r crimson clover in pastures that 
are kept separate from Singletary peas 
and common vetch. In this way the 
two clovers reseed about the same time 
while the vetch and peas reseed about 
the same time, too. Neither interferes 
with the other in growth and grazing 
period.

Intermedia Crotalaria is used along 
with Alyce clover for summer grazing, 
the orchardists being careful to keep 
them in separate grazing plots. They 
usually prepare their seedbeds in May, 
breaking the land and disking in the 
minerals and fertilizers. The legumes 
are planted between May 15 and July 1, 
with June 1 as the preferred date. By 
August 1 these crops are ready to be 
grazed and are pastured until killing 
frosts occur. This is usually the third

week in November down in Pearl 
River County. Just to be on the safe 
side, most orchardists remove the 
catde in October and place them on 
the permanent pasture, giving the Alyce 
clover and Crotalaria. a chance to re
seed. In addition, this affords the 
vetch, peas, and W hite Dutch or crim
son clover an opportunity to germinate 
and establish a stand during the ab
sence of the cattle.

The Mississippi Extension Service 
has been conducting a 10-year demon
stration on Pearl River County tung 
farms with the idea of developing a 
year-round grazing program. As a 
result, sleek herds of dairy and beef 
cattle may be found in almost every 
orchard in St. Tammany and Washing
ton Parishes and Pearl River County. 
Marshall Ballard, Jr., of Lumberton, 
Mississippi, has found sheep grazing in 
tung orchards a very profitable enter
prise. County Agent Sinclair says that 
his 167 dairy farmers in the county are 
learning that Alyce clover in tung or
chards during the summer months is 
a good crop for conditioning cattle in 
the fall and thus getting them in good 
shape for winter.

The W hite Dutch and crimson clover 
should be planted between October 
15 and November 15 on the Crotalaria 
stubble or sod. It germinates and is 
ready for grazing by January 15 to 
February 1—in,some cases at a much 
earlier date. Singletary peas and vetch 
may be planted at the same time and 
will be ready to graze by December 
1 through December, January, Febru
ary, and March.

A dditional Recom m endations

To guard against any eventuality, 
County Agent Sinclair is recommend
ing to orchardists that they plant about 
one-half acre of oats for each animal. 
T hat means 50 acres of oats for a 100- 
cow herd. The oats are planted in 
either August or September on well- 
prepared and fertilized ground and can 
be used for a catch crop to provide 

( Turn to page 45)



Pasturing Cattle

in Tung Orchards

E u  J /a r o /J^ r ta r o la  ^Jjeuerson 

E v an sto n , Illino is

TH E transformation of cutover pine- 
land in Louisiana and Mississippi 
into great tung orchards covering hun

dreds and thousands of acres constitutes 
one of the South’s great agricultural 
success stories. It was made possible by 
the discovery that tung trees could be 
grown profitably in the extreme lower 
part of the South on the right kind of 
soil—if given the right kind of atten
tion.

The tung belt begins near Beaumont, 
Texas, and extends eastward along the 
Gulf Coast into northern Florida. It is 
approximately 100 miles wide. About 
half of America’s tung fruit is grown 
in Pearl River County, Mississippi, with 
most of the production concentrated 
within a 100-mile radius of Bogalusa, 
a small city just across the line in 
Louisiana;

One of the biggest orchards is 
owned by C. W . Goodyear of Money 
Hill Plantation near Bogalusa and com
prises about 6,000 acres. The Bogalusa 
T ung Corporation, a British concern, 
has about 7,000 acres. L. O. Crosby, 
Sr., located at Picayune, Mississippi, 
has around 5,000 acres of his own and 
supervises another 35,000 acres. Smaller 
orchards scale all the way from 1,000 
acres down to an acre or two. Most of 
the little groves are found near Cairo, 
Georgia, where farmers often sell from 
$300 to $500 worth of nuts from their 
so-called fence-row plantings.

Now that the reckless promotional 
phase of the tung industry of the ’30s, 
an era when speculators sold orchard 
sites at exorbitant prices, is only an un

happy memory, most of the orchards 
are owned by people willing to pay for 
upkeep of the groves. This includes 
pruning, fertilizing, and terracing. Cut
over land is relatively cheap, but from 
$30 to $50 must be paid out for each 
acre in order to blast out and haul 
away stumps, terrace the slopes, and get 
the trees planted and fertilized.

Generally speaking, the right soil is 
one with a considerable amount of clay 
in it. The tung prefers slightly acid, 
rolling land that is easily drained. Hill
sides, when properly terraced and fer
tilized, are quite satisfactory.

U se of C over Crops

The cornerstone of success in the 
tung-growing business is use of cover 
crops. As a result, more and more 
orchardists are getting several crops 
from their orchards each year—tung 
nuts, beef, milk, and hay. The milk 
and beef are the result of planting good 
legumes between the trees for herds of 
dairy and beef cattle. The herds in 
many cases pay the cost of both cattle 
and tung production, according to 
County Agent J. M. Sinclair of Poplar- 
ville, Mississippi. That leaves the 
proceeds from the tung crop as a net 
profit.

One cattleman-orchardist who oper
ates to good advantage in this manner 
is M. P. Clark of Pearl River County. 
His herd of purebred white-face cattle 
grazes 12 months of the year in his 
orchards, receiving no supplemental, 
feeds except minerals. Yet the cattle

13
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Fig. 2 . U n trea ted  ( l e f t )  vs. H i-potash  ( r ig h t ) .  P o tash  lessens lodging  an d  sha tte ring .

shaken free of soil with a fork. Plant
ing is done in early spring by pre
paring and furrowing out as for pota
toes. Fertilizer use will vary with soil, 
previous crop, season, and manage
ment. The roots are placed in a con
tinuous line at about four inches’ depth. 
Another method is to set young shoots

a foot apart in three-foot rows, in May, 
with a Kale planter. Frequent har
rowing and pasturing with sheep will 
control weeds until midseason, when 
some hoeing and hand-weeding are 
required and may run to 40 man-hours 
an acre.

Irrigation is desirable, unless for sub-

Table 2. Mint Yield and Oil Content with D ifferent Treatments

Lake Labish Peat

Farm Treatment and Lbs./A .
Green Hay 
Tons/A.

Oil
Lbs./A.

Total Menthol 
%

Hayes:
N on e.......................................................................... 1 0 . 0 57.8 53.12
160 KC1 +  10 T* M *.......................................... 1 2 . 0 70.3 56.70
KC1 +  100 N a N 0 3 1 2 . 0 74.7
N  -f- 320 Ps* +  KC1 11.5 54.1
KC1............... ' . .......................................................... 11.5 65.1 58.39
None .......................................... 10.5 58.8
160 KsSOa 14.0 91.9
K2SO4 +  1 T M gC a(C 0 3) 2 ................................. 14.5 73 .4 58.58

H e r r o l d :
None .................................................................... 1.28 13.6 53.12
160 KC1..................................................................... 7 .36 76.2 58.39
80 KC1 +  80 K2SO4 .............................................. 7 .68 74.6 55.08
KC1 -|- 10 T M anure............................................ 4 .64 58 .6 56.70
KC1 +  M +  1 T  L im e........................................ 1 0 . 8 8 76.8 58.58

.

*M  =  M anure.
Ps =  Superphosphate. 

T  =  Tons.

Anal, by D ept, of Agr’l. Chem., O. S. C.



The Management of Mint Soils
BfW.JL Pavers

Soils D e p a rtm e n t, O regon  S ta te  C ollege, C orvallis , O regon

PEPPERM INT has been cultivated 
in northern Indiana and southern 

Michigan for more than 100 years, and 
in western Oregon for some 40 years.
The English or black variety is gener
ally grown and is known botanically 
as Mentha piperita. M int is a cash 
crop that can be grown with rather 
extensive methods. Under wartime 
prices the plantings expanded in Ore
gon to some 9,000 acres which produced 
44 pounds of oil an acre or 396,000 
pounds in 1946, worth approximately 
$3,000,000. This was nearly one-third 
of the nation’s production, according to 
Professor H . H . White, Associate Ex
tension Economist at Oregon State 
College.

The oil yield is higher here than in 
the Indiana-Michigan mint-growing 
area, and there is less frost, wind, or 
pest trouble thus far. The warm, late 
summer is favorable.

Mint Soils (Table 1) should be well 
drained yet moist, and should be 
mellow, well supplied with organic 
matter and fertility, and free from 
weeds. Peat and muck soils or recent 
alluvial lands of fine sandy loam to 
silt loam texture are suitable for this 
crop. Good yields have been ob-

Table 1. Characteristics of Mint Soils

Soil Type
Reaction

value
pH

Moisture
equivalent

%

Organic
matter

%

Total
nitrogen

%

Available
phosphorus*

Lbs./A.

Available
K

Lbs./A.

Labish P eat.......... 5 .6 92.9 78.4 1.556 40 100
Clatskanie m uck. 4 .8 77.1 58.9 1.190 30 50
Chehalis Si C L . . . 5 .9 29.4 3 .25 .162 75 180
Newberg F S L . . . 6 .2 25.1 1.92 .128 120 150
Olympic Si C L . . 5 .4 27.9 3 .40 . 250 20 50

Fig. 1. U ntreated  m int ( le f t )  v t. Hi-potash 
com plete fe rtilise r ( r ig h t) .\

tained on soils varying in reaction from 
pH 4.8 to 7.3.

C ulture
Planting stock is lifted from a pest- 

free field with a potato digger and

*D ets. by V. C. Bushnell.
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Fig. 4 . B o ile r; tru c k  w ith  tigh t bo ttom  and  in su la ted  hood  fo r  d is tilla tio n ; condenser in  rea r.

be decreased. Leaf scorch from potash 
deficiency or insect injury to foliage 
may decrease yield (Fig. 1, 2, and 3).

Mint is cut with an ordinary mower 
and thrown by a side-delivery rake into 
a windrow to wilt. A hay loader is 
used to convey the crop to a truck 
with a tight floor. A recent trend is to 
have a steam coil on the truck bed with 
a channel at the edge of the bed for 
water seal (Fig. 4). An insulated hood 
is clamped down and coils connected 
to the steam line at the still. The 
hood is connected with a condenser. 
Mint straw is returned directly to the 
field for fertilizer or may be ensiled or 
dried for feed.

R esponse of M int to F ertilize rs

Fertilizer trials were initiated at 
Lake Labish by the Soils Department 
in 1928 at the request of growers who 
reported decline in yield and quality.1 2 
A study has been made of soil, water, 
and nutrient requirements of mint in

1 Powers, W. L. Chemical Characteristics of 
peat, muck soils in Northwestern U. S. Proc. 2nd 
In t. Cong. Soil Sci. 6:246-256. Pub. Moscow 
(1932).

* Powers, W . L ., and Jones, J. S. Peat Land, 
Fertilisers for Yield and Quality of Mint. Soil 
Sci. Soc. Amer. 7:395-397. 1942.

subsequent years in major mint-grow
ing areas and is being continued. Hay 
yields are more readily secured, than 
oil production from many fertilizer 
plots. The plan has been to get hay 
yields in all cases and then secure oil 
yields and analyses where definite 
growth response was found. Moisture 
determinations were usually made for 
samples of hay collected when test 
weights were made. Preliminary green
house trials simplified the field tests. 
Two or three replications have been 
provided in the field in most instances. 
Hay yields tend to parallel oil produc
tion or run near “a gallon of oil per 
ton.” Heavy nitrate application in sea
son and heavy irrigation tend to in
crease stem growth and decrease men
thol. Phosphate tends to promote 
blooming and early maturity. Potash 
tends to prevent lodging and shattering 
and overcomes leaf scorch, premature 
defoliation, and loss of oil.

On Lake Labish peat (Table 2), sev
eral years’ trials show that potassium 
sulphate increased C 0 2 release, lowered 
the water requirement, approximately 
doubled the yield of hay and oil, and 
tended to improve oil quality as judged 
by chemical analyses. Menthol con-



Table 3. Mint Yields with Various Treatments 

Clatskanie Muck

December 1947 y j

R. TV. Nusom Farm—6-year average

Treatment and Lbs./A .
M int Hay 

yield 
Tons/A .

Rel. to 
check av. 

1 0 0

Total
Menthol

%

N one........................................................................ 4 15
200 C a(N 03)j +  200 P t* ................................. 4 .60 107
N  +  120 KC1..................................................... 5.71 135
N one................................................................... 4 22
200 P t +  KC1.................................................... 5 .05 117
N  + P t  +  120 K .............................................. 5.01 116
N one................................................................................... 5 39
N  +  P t +  60K C 1.................................................. 5.09 118
N  +  P  +  180 KC1......................................................... 5 .69 132
N one................................................................................... 4 42
Check A v.......................................................................... 4.31 1 0 0

1 T  Lim e........................................................................... 5 .28  ' 1 2 0
40 Borax........................................................................... 5.14 117
N one................................................................................... 4 .40
40 MnSO«......................................................................... 5.63 124

2 yrs. only, 1/4 Acre plots
200 KC1........................................................................ 4 .44 96 50.91
200 K2SO4 ..................................................................... 4 .97 107 53.46.
N one.............................................................................. 4 .66 51.39
Mn 40 Borax......................................................... 4 .80 104 51.62
100 lb. 16-20-0 -f  200 K2S 0 4 ............................ 4.81 104 54.18

* P t =  Double superphosphate.

irrigated peat land. Sprinklers are 
used to apply two to three inches’ depth 
of irrigation each 10 to 15 days be
ginning about June 1. The depth per 
season with sprinklers has been found 
to average about 12 inches in Willa
mette Valley. W ith surface irrigation, 
as much as 24 inches’ depth a season 
is used. Supplemental fertilizer of 
soluble material is applied through the 
sprinklers.

H arvesting
Harvesting is started when the plants 

are coming into full bloom and oil 
globules are numerous on the under 
side of the leaves. W hen the weather 
is dry and warm and mint comes into 
full bloom, the maximum amount of 
oil is contained. The period of bloom
ing may extend over several days. If 
rains cause lodging and loss of lower 
leaves and oil globules, recovery will

Fig. 3 . Leaf scorch ( r ig h t)  leads to  sha tte ring , 
bu t is prevented  by potash  as shown a t le ft.
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boron gives definite increase in oil yield. 
Supplemental application through the 
sprinklers of 80 pounds of some solu
ble fertilizer such as ammonium nitrate 
is accomplished by dissolving the de
sired amount to be applied at one set
ting of the sprinklers in an oil drum 
from which a garden hose leads into 
the suction pipe just ahead of the 
pump (Fig. 5 and 6).

On Olympic silty clay (Table 4) 
near Lacomb, 100 pounds of 16-20-0 
plus 240 pounds of 60 per cent potas
sium chloride, 40 pounds an acre each 
of borax and copper sulphate after 
plowing, and 80 pounds ammonium 
nitrate at the first irrigation have given 
largest hay yield. Menthol content 
on this soil ran high.

In general, potash fertilizer resulted 
in a marked increase in yield and 
tended to increase the quality of mint 
oil on peat and muck. On the Her- 
rold field on Lake Labish, the in
crease was from 13.6 pounds oil un
treated to 76.2 pounds with a pound 
per square rod of potassium chloride, 
or more than fivefold; on the Hayes 
field, from 57.8 tc 91.9, or 59 per cent 
increase. Increases from fertilizer on 
the Clatskanie muck have been gen
eral, with increases up to 43 per cent. 
On Newberg fine sandy loam, com
plete fertilizer with boron increased 
the yield 36 per cent, and on Olympic 
silty clay loam, 18 per cent.

If the information yielded by these 
experiments was applied in fertilizer 
practice, it should be possible to in
crease the present three million dollar 
crop by one-sixth, or a half million dol
lars a year.

F e rtiliz e r  and M in t O il Q uality

The yield of oil declines slightly after 
the full bloom while the per cent of 
menthol and esters continues to increase. 
Complete chemical analyses of several 
dozen oil samples from test plots show 
they generally meet government stand
ards and show small differences, except 
in menthol. Formerly, menthol content 
was emphasized by purchasers. Buyers

Table 5. Potassium Content of Mint 
Leaves

Nusom Plots, Clatskanie, Determinations by 
• L. K . Wood

D ate ..................................... 6-26-44 9-8-44
Field Treatment............... K% K%

- K ...................................... 2 .100 0.800
N one.................................... 2 .166 1.127
Med. K ............................... 1.600 0.945
N one.................................... 1.833 0.509
Lo K .................................... 2 .100 0.364
H iK .................................... 2 .766 0.763
Hi K  +  C a........................ 2 .700 1.200
Hi K +  M n...................... 2 .233 0.982
Hi K  +  B .......................... 3.166 2.400
N on e.................................... 1.700 0.545

Chartrey Plots

- K ...................................... 1.600 0.482
N one.................................... 1.866
Med. K .............................. 1.700 0.364
N one.................................... 1.466 0.436
Lo K .................................... 1.033 0.364
Hi K .................................... 1.366 0.436
Hi K  +  M n ...................... 1.900
Hi K +  B .......................... 1.833
N on e.................................... 0.291
K  variation none............. 1.833 0.593
K  variation 240 KC1. . . . 1.666 0.556
K  variation 120................ 1.333 0.593
K  variation check........... 0 .630
K  variation 60. r ............. 1.266 0.556
K  variation B ................... 0 .630
K variation M n ............... 0.593

None— leaves separated. 0.982
Hi K—leaves separated. 1.500
None— blossoms............... 0.163
Hi K—blossoms............... 1.500
None— stem s.................... 3 .527
Hi K—stem s..................... 0.581

Check “ scorched leaves” .22
100 lbs. 10-20-0 .22

”  ”  10-20-0 +  60 lbs. K 2SO4 .44
”  ”  16-20-0 +  120 lbs. K 2SO4 .67
”  ”  16-20-0 +  180 lbs. K 2SO4 .91

now emphasize aroma, taste, and color. 
Clean fields harvested in warm, dry 
weather at or near full bloom usually 
yield good quality oil. Blossoms are 
rich in oil >and menthol. Perhaps con
tamination as from corroded condensers 
may be avoided by use of aluminum or 
other sheet metal.

Potassium  C ontent of M int

Some determinations of potassium in 
( Turn to page 46)
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tent especially was increased. From 
160 to 200 pounds of 50 per cent potas
sium sulphate was the economic rate 
of application. Lime and other major 
or minor elements gave small increases 
in yields.

On Clatskanie muck (Table 3), six 
years data indicate potassium chloride, 
60 per cent K 20 ,  applied at the rate 
of 240 pounds an acre has been of 
major importance; yet inclusion of 100 
pounds an acre of 16-20-0 has proven 
helpful (Fig. 1 and 2). Potassium has

tended to improve menthol content.
Some increase in yield of hay has 

resulted there from inclusion of 40 
pounds an acre of borax or manganese 
sulphate. Borax has tended to im
prove menthol content of the oil.

W ith Chehalis silty clay loam near 
Jefferson, 200 to 300 pounds an acre of 
16-20-0 are commonly used; yet ex
periments show inclusion of 100 pounds 
an acre of 50 per cent sulphate of 
potash increased yields. On Newberg 
sandy loam, inclusion of potash and

T a b l e  4. Effect of Fertilizer on Yield and Quality of Mint Oil

BARTRUFF Olympic Si Cl L

1945 - 1946

Hay T /A . Total Free
Baby Menthol Hay Oil Menthol
Mint % T /A . Lb./A. %

2.00 63.84 5.12 46.0 54.73
2 .60 63.21 5.02 30.0 54.28
2.28 64.62 3.52 26.0 52.63
2.68 63.26 5.44 40.0 51.70
2.68 58.45 10.24 52.0 50.50
2.56 59.26 10.34 48.0 50.52

M INT

Plot Treatment 
Lbs./A.

300 lb. 16-20-0 .............
16-20-0 -|- 240 KC1. . .
C heck...............................
N -P -K  +  40 lb. Borax 
N -P -K  +  40 lb. CuCl* 
N -P  +  80 N H 4NO*. . .
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T a b l e  I . ' — P l a n t - F ood  E l e m e n t s  A d d e d  o r  R e m o v e d  b y  V a r i o u s  C r o p s  
(Data compiled from various sources)

Crop Acre-yield

Nutrient elements per acre

Added
N

Removed

N P K Ca Mg

C om ...............................
O ats................................
W heat............................
Soybeans*.....................
Soybeans1*.....................
Alfalfa1*..........................

40 bu. 
40 bu.
25 bu.
20 bu.

tons 
3 tons 
2 tons

lbs.

16

lbs.
40
26
36

30

lbs.
7
4 .5
6
8 

13 
13 
10

lbs.
8
6 .5
7 .5  

25 
40

* 96 
60

lbs.
A
.8
.5

2 .8
72

120
64

lbs.
2 .8
1 .6
2
3

31
24
18Red clover1*..................

a Soybeans sold, straw returned. b H ay sold, no m anure returned. 
1 See literature cited.

beans are heavy feeders of phosphate 
and potash and the deficiency of either 
or both essential elements can seriously 
affect stands and yields of clover..

Frequently soil acidity can be blamed 
for the lack of success with clover. 
Sweet clover and alfalfa are most sen
sitive to acid soil while red clover will 
sometimes grow on soils too acid for 
sweet clover. According to Table II 
most of our common legumes make 
their best growth just below the neu
tral noint. Soybeans may still give fair 
results on medium acid soil (pH  5.6) 
which is not uncommon in the Mid
west, but the yields of most other 
legumes fall off very sharply at that 
point.

W ith soybeans leaving the soil loose 
and friable, heavy seedbed preparation 
for subsequent small grains may some
times cause the clover to be covered 
too deeply. Such practice can also make 
the seedbed liable to drying out, there
by interrupting the water supply for 
the legume seedling or the small plants.

One factor that definitely should not 
be overlooked is the competition of the 
companion crop. In all of the longtime 
crop-rotation tests which are discussed 
later in this article, small grains after 
soybeans have outyielded small grains

after corn, and this experience has been 
confirmed by farmers throughout the 
Corn Belt. If the growth of the com
panion crop is very heavy, it can weaken 
or even kill legume stands by robbing 
them of moisture and plant-food nutri
ents or by shading or lodging. Quite 
obviously this danger will become 
greater with the expanded use of new 
heavier-yielding varieties of wheat and 
oats with stiffer straw and broader 
leaves.

In this connection the disposal and 
distribution of the straw of the com
bined small grain crop should be taken 
into consideration. Observations and 
tests in Indiana and Ohio have shown 
that heavy combined straw and stubble 
left undisturbed seriously injured clover 
and timothy stands on many farms.

There are many more causes for 
clover failures including the use of 
poor or unadapted seed, lack of inocula
tion, poor seeding methods, competi
tion of weeds, and damage by insects 
or diseases. But those singled out in 
detail above may be especially serious 
if proper precautions are not taken.

Soybeans Benefit Subsequent Crops
A review of longtime crop-rotation 

experiments throughout Indiana shows



Fig. 1* A good crop  o f  soybeans.

Do Soybeans Cause 

Clover Failures?

B y  3 .  - 4 .

A g ric u ltu ra l E x p e rim e n t S ta tio n , P u rd u e  U n iv ers ity , L afay e tte , In d ian a

TH E  RAPID INCREASE of the 
soybean acreage in the United States 

during the last decade from about three 
million to* approximately ten million 
acres has created new problems for the 
farmer, especially in the five Corn Belt 
states * where about 90 per cent of 
the crop is grown. While with ade
quate fertilization of the rotation and 
proper tillage methods soybeans have 
proven a valuable addition to the crop 
sequence on many Midwest farms, 
some farmers have experienced low 
yields or even failures of alfalfa and 
clover seeded in small grain following

Indiana, Illinois, Ohio, Iowa, and Missouri.

soybeans. Such losses must be consid
ered serious and it is likely that soy
beans, being a comparatively new crop, 
are often blamed for clover failures 
that are due to other causes.

Why Legume Secdings Fail
Legume seedings on soybean or any 

other cropland may fail for a wide va
riety of reasons, among which lack of 
plant food and lime and unsuitable soil 
preparation for and competition of the 
nurse or companion crop probably are 
the most prominent.

For instance Table I shows the re
moval of nlant food by various crops. 
Obviously most legumes including soy

21
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a spring top-dressing for wheat. Five 
hundred pounds of 3-12-12 were sup
plied to tomatoes, but only 200 pounds 
of 0-12-12 to soybeans. In spite of the 
lighter fertilization the rotation with 
soybeans outyielded the rotation w ith
out soybeans in both wheat and hay.

On the dark-colored acid Newton 
fine sandy loam of the Pinney Purdue 
Experiment Field in LaPorte County, 
the average yield of mixed hay for the 
period from 1925-1940 was 2,460 
pounds per acre for the corn-corn-oats- 
mixed hay rotation and 2,575 pounds 
per acre for the corn-soybean-oats- 
mixed hay rotation.5

Small grain In these rotations re
ceived 300 pounds of 0-12-12 per acre 
and corn 100 pounds of 0-12-12 while 
soybeans received no fertilizer. Re
gardless of this disadvantage, the soy
bean rotation produced slightly more 
hay than the rotation with two corn 
crops.

In the southern part of the State, the * 
hay yields on the Clermont silt loam 
of the Jennings County Experiment 
Field were 3,104 pounds per acre for 
the corn-wheat-clover rotation and 3,335 
pounds for the corn-soybean-wheat- 
clover rotation. These yields are aver
aged for the period from 1922-1938.® 
All plots in this test received three tons 
of ground limestone per acre in 1921. 
Each corn crop received manure in an 
amount equal to the weight of produce

removed during the previous round of 
the rotation except wheat grain. Ferti
lizer was applied at the rate of 100 
pounds 0-12-6 per acrje in the row for 
corn, 300 pounds 2-12-6 for wheat, and 
200 pounds of 0-12-6 for soybeans.

In all these rotations manure and 
crop residues were returned to the land 
and enough commercial fertilizer was 
used to fully maintain the phosphorus 
supply and to replace some of the 
potash that was removed but not re
turned in manure. By following good 
farming practices the inclusion of soy
beans in various rotations not only kept 
up soil fertility but proved beneficial 
by increasing subsequent grain and hay 
yields.

Special E xperim ents Show N o 
F ailu res

However, continued reports of clover 
failures on soybean ground as compared 
with corn ground prompted several 
Agricultural Experiment Stations in the 
Midwest in recent years to study this 
particular problem. Only Willard and 
Thatcher of the Ohio Agricultural Ex
periment Station have published any ac
tual experimental results lately.7 In 
their tests they found with one ex
ception no significant differences in the 
number of legume plants regardless of 
the preceding crop. In tests at Colum- 

( Turn to page 46)

T a b l e  IV.— R e s u l t  o f  P u r d u e  S o i l  T e s t s  f o r  S o m e  C l o v e r  E x p e r i m e n t s  1945-46

Cooperator
Crop preceding 
companion crop 

and legume
Fertilization Avail. P2O6 Avail. K2O

W. Gerke, Decatur
Com 125 lbs. 0-12-12 very low medium +

Soybeans low high

W. Hubenthal, Lucerne
Corn 200 lbs. 0-12-12 low very low

Soybeans 125 lbs. 0-12-12 low low

F. Maxwell, Martinsville
Corn 100 lbs. 0-12-12 very low medium

Soybeans . .• • very low low
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T a b l e  I I .  R e l a t i v e  Y i e l d s  o f  L e g u m e s  a t  D i f f e r e n t  S o i l  R e a c t io n s  
S e v e n -Y e a r  A v e r a g e , W o o s t e r , O h i o 8

Fertilizer treatment =  400 pounds of 20 per cent superphosphate and 50 pounds of muriate 
of potash per acre on the small grains in which the legumes were seeded. Lime was applied 

in varying amounts according to the reaction desired.

Relative average yields—highest yield equals 100

Soil
reaction Alfalfa Sweet

Clover
Medium 

Red Clover
Mammoth 
Red clover

Alsike
Clover Soybeans

pH
4 .6 .................. 3 0 16 17 14 67
5 .0 .................. 9 2 30 30 28 79
5 .6 .................. 41 44 58 67 74 78
6 .8 .................. 100 90 100 100 100 100
7 .7 .................. 99 100 98 91 94 95

that legume hay yields after soybeans 
have at least equalled those after corn. 
For instance, on mixed Brookston- 
Crosby silt loam soil the commonly 
called black and clay land of Central 
Indiana on the Soils and Crops Experi
ment Farm in Lafayette, the following 
average hay yields in pounds per acre 
were obtained during two periods, 12 
and 13 years each.3

T a b l e  I I I . — C l o v e r  H a y  Y ie l d s  o n  t h e  
S o i l s  a n d  C r o p s  F a r m , L a f a y e t t e , 
I n d .

Rotation 1916-1927 
lbs./acre

1928-1940 
lbs./acre

1. Com, com, wheat,
clover................ 3 ,510 4,590

2. Corn, soybeans,
wheat, c lover .. 3,504 4,911

3. Com, com, soy
beans, wheat,
clover................ 3 ,462 5,014

In all these rotations manure was ap
plied at the rate of 1,000 pounds per
1,000 pounds of produce removed, ex
cept the small grain. Wheat after corn 
was top-dressed with two tons of ma
nure in winter while the rest of the 
manure produced by the rotation was 
plowed under for corn. Soybean straw 
was returned for the following wheat 
crop. W heat received 200 pounds of

2-12-6 fertilizer and corn 100 pounds of 
0-16-0 prior to 1936 when the analysis 
was changed to 0-12-12. In spite of the 
fact that the introduction of soybeans 
did not increase, but in case of Rota
tion 2 actually decreased the amount of 
plant food supplied per rotation, the 
hay yields in the rotations with soy
beans compared favorably with those 
in the rotation without soybeans dur
ing the first period. In the second pe
riod hay yields in soybean rotations 
showed a definite increase over those 
in the corn rotation. Over the entire 
25-year period wheat after soybeans 
averaged 33.6 bushels per acre while 
wheat following n yielded only 27 
bushels. Comparing the two periods in 
general it appears that crop yields can
not only be economically maintained 
but even substantially increased pro
vided each rotation contains a legume 
at least once in five years and the crops 
are reasonably fertilized.

On the light-colored Plainfield fine 
sand of the Sand Experiment Field in 
Marshall County, a corn-tomato-wheat- 
hay rotation averaged 1,838 pounds hay 
per acre over the 10-year period from 
1928 to 1938 as compared to 2,141 
pounds of hay per acre in a corn-soy- 
bean-wheat-hay rotation.4 In both rota
tions corn and wheat received 100 and 
200 pounds of 3-12-12 respectively with 
an additional 16 pounds of nitrogen as
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Another new grass receiving much 
favorable attention is Pangola, intro
duced from Africa. Best adapted to 
moist soils, this perennial will grow also 
on well-drained lands, attaining a height 
of two to four feet. Producing pala
table and nutritious herbage, it is one 
of the earliest of the improved grasses 
to make new growth in spring and 
stays green until frost. Plants, stems, 
and runners may be spread two to three 
feet apart in four-foot rows during 
April, May, and June and sprigged in 
or partially covered with dirt. Pangola 
can be scattered and disked in when 
moisture conditions are favorable. It 
should not be covered completely.

On the muck soils of southern Flor
ida, where it grows from three to five 
feet tall, Para grass has attained con
siderable popularity. Established by 
spreading runners or mature stems and 
disking them in, it should not be grazed 
until it is around two to three feet tall. 
Rotational grazing and occasional disk- 
ings are desirable.

Cogon has attracted considerable at
tention for the “scrub” lands. It grows 
well even in dry sands. Its ability to 
spread by underground rootstalks and 
its persistency make it feared for crop 
lands.

Dallis grass needs a higher fertility 
level than carpet and the Bahias and 
is best suited to planting on muck soils 
and in combination with the clovers. 
It grows 25 to 50 inches tall. Seed 
produced in this country are subject to 
ergot disease and most seed are im
ported from Australia. Seeding is at 
the rate of 15 to 25 pounds per acre.

St. Augustine, a common lawn grass, 
has given outstanding results for pas
ture on the muck lands of the Florida 
Everglades. It furnishes more winter 
grazing there than Para. Since it does 
not produce seed, it is established by 
planting runners. Its companion lawn 
grass, centipede, should be kept out of 
pastures.

Vasey grass resembles Dallis, grow
ing taller and more erect. ‘Only a small 
quantity of commercial seed is avail

able, but Vasey seeds prolifically along 
roadsides and railroads.

Torpedo grass, a sod-forming native 
perennial, has given a* good account of 
itself. It has to be planted vegetatively.

Clovers Are Comers
Interest in clover has spread like a 

prairie wildfire in Florida during recent 
years and the research agronomists are 
beginning to obtain the answers to 
clover questions. First success obtained 
with clover in Florida came 10 to 15 
years ago with W hite Dutch on moist 
lands. More recently Crimson has been 
growing up the hillside, especially on 
the clay hills of western Florida.

Principal things required for success 
with clovers are seed of strains adapted 
to growing in the Southeast and proper 
fertilization and liming.

For moist soils the Florida agrono
mists recommend W hite (or White 
D utch), Hop, Black Medic, and others. 
For the higher lands Dixie Crimson or 
other Crimson known to have volun
teered in the Southeast is outstanding. 
Hubam and annual yellow sweet clover 
grow on either fairly moist or fairly 
well-drained soils.

Most of the clovers, when planted 
alone, are seeded at the rate of 7 to 12 
pounds per acre. W hen several are in
cluded in a mixture, the total seed for 
an acre usually runs 12 to 15 pounds.

Common, Kobe, and Tennessee 76 
lespedezas furnish a desirable addition 
to the summer grazing in many pas
tures on clay soils or on moist sands. 
Like clover, they require lime, phos
phate, and potash. Perennial lespedeza 
(sericea) is grown to a limited extent 
on clay soils in western Florida.

Feeding Grass to Get It Started
The realization that good grazing 

means cheap feed and plenty of it has 
caused Florida farmers and cattlemen 
to use more fertilizer on pastures than 
ever before. The Florida Station’s re
search has shown that plant foods ap
plied in establishing and maintaining 

. (Turn to page 40)



Florida Grows Good Fastore 
on Coastal Plain Soils

.5rands Co,ooper
A g ric u ltu ra l  E x ten sio n  Service, G ainesville, F lo rida

PASTURES are growing greener 
than ever before in Florida and 

other Southeastern States. Research 
by the Florida Agricultural Experiment 
Station has helped materially in de
veloping a pasture program which pro
vides copious grazing and cheap feed 
over most of the year. During the last 
15 years Florida cattlemen and farmers 
have established over 800,000 acres of 
improved pasture—more than had been 
put in during the 400 years since cattle 
first reached American shores on the 
ships of early Spanish explorers.

Pasture is now big business in Flor
ida, where there is always a dearth of 
field crops for feed and where cattle 
have been an important agricultural 
enterprise for centuries. Improved 
grasses for summer, adapted clovers for 
winter, and proper methods of fertili
zation and management are now being 
employed throughout the State. Native 
wiregrass, which after burning provides 
good early spring grazing but soon be
comes tough and unpalatable, is being 
replaced by the better grasses which 
furnish good grazing all summer.

P arade  of the G rasses
Grasses now widely used for pasture 

development in Florida include Pan- 
gola, the Bahias, Coastal Bermuda, car
pet, and Para. Others used to a certain 
extent include Dallis, cogon, Vasey, 
Torpedo ( Panicum repens), and St. Au
gustine. The fescues, particularly Ken
tucky 31, are being tried.

The Bahias are especially adapted to 
higher lands, since their roots grow 
deep into the ground and will reach

moisture in dry soils, but grow well on 
lower soils. Common Bahia was intro
duced by the U. S. Department of Agri
culture and has been available for sev
eral years. Pensacola Bahia was dis
covered growing wild on vacant lots in 
Pensacola, Florida, several years ago by 
County Agent E. H. Finlayson. It has 
finer leaves than common, comes out 
early in spring and stays green late in 
fall, but has a tendency to become 
slightly tough during late summer. It 
seeds well and is being widely planted. 
Paraguay Bahia was introduced from 
Paraguay. It, too, has fine leaves, more 
hairy than those of Pensacola. The 
Bahias are seeded at the rate of 10 to 20 
pounds per acre.

Coastal Bermuda and Bermuda No. 
99 were developed at the Georgia 
Coastal Plain Experiment Station, Tif- 
ton. Like common Bermuda, both are 
perennials and develop underground 
runners. The new strains grow knee 
high or higher on good soils and can be 
mowed for hay. St. Lucie Bermuda has 
no underground runners and is grown 
on the muck and sandy muck soils 
underlaid with lime on Florida’s lower 
East Coast. The Bermudas are best 
adapted to fertile soils not subject to 
flooding and are established by plant
ing underground runners or stems.

Carpet grass, the old reliable, is 
adapted to moist soils, seeds bountifully, 
and is still the most common perma
nent pasture grass in Florida. It is low- 
growing on most soils but can be 
mowed for hay on more fertile lands. 
The rate of seeding is 10 pounds per 
acre.



A b o ve :  This fertiliser distributor and seeder will spread at the rate o f 15 tons per day.

R + lv w :  C oastal Berm uda grass sprigged in  42*inch rows Ju ly  1944 . P h o to  m ade Ju ly  1945 .



B. K. H endrix , M anager o f  the  F lying M R .n ch , S .n .r* , F lo r id ., lU n d l  In w .l.«-hi«h, fir.l-grow tl.
Pangola grata , th ree  m o n th t from  plan ting .



A b o v e :  W hen P ensaco la  B ahia was firs t becom ing  estab lished , ch ild ren  w ere h ire d  to  s tr ip  seeds by 
h an d  fro m  grass grow ing on  vacan t lo ts in  P ensacola.

B e lo w :  H arvesting  grass fro m  E xperim en t S ta tio n  n u rsery  p lo ts , Ju n e  1947 .
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A b o v e :  C attle  a re  on  ty p ica l un im proved p as tu re  a t C larksville, F lo rida . P hotographed  in  1946.
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insect killers. Farm land will itself be changed by soil conservation measures to 
preserve fertility and give greater protection against the erosion that has damaged 
so much of our land in the past.

“W e are learning more about how to eat for good health. Science is tackling 
the problems of distribution—to help move the abundance of our farms to con
sumers w ith less waste and at lower cost.

“The benefits of the changes you will see on the farms of tomorrow will radiate 
out to our industries and homes so that your diminishing patch of land—smaller 
than three football fields—can actually raise your standard of living in tomorrow’s 
world.

“But to assure this we must build lasting peace; we must maintain full employ
ment; we must conserve our soil; we must keep our agriculture strong.”

To those of us brought up in northern climes where winter means 
lY inter c°ld and snow, a deep snow that lay on the ground for weeks was 
ra considered a good “winter cover.” It protected seedings, held the
L D V e r S  topsoil, and its gradual thawing in the spring restored the moisture 

content of the soil. However, since erosion has been named the 
No. 1 culprit in our soil conservation programs and the losses due to spring “run
offs” realistically measured, the term “winter cover” has assumed quite a different 
meaning.

N orth and south, winter covers now mean crops which are especially planted 
for the purpose of checking erosion, adding organic matter to the soil, and im
proving its fertility. The advantages of such covers are readily seen and expe
rienced in the reduction of the run-off caused by melting snows and rains, the 
improvement of soil tilth, and the lessened leaching of plant food. In addition, 
in many areas they have lengthened the grazing season for livestock, and in the 
South have made possible the year-round grazing programs.

Legumes, wherever adaptable, are preferred for their nitrogen-gathering abil
ity. ' Those commonly grown in the South where climate and the use of fertilizers 
encourage good stands include hairy vetch, smooth vetch, Austrian winter pea, 
crimson clover, bur-clover, and sour clover. In the N orth, where the growing 
season after harvest of the cash crop is short, rye or rye grass is commonly used. 
A winter cover also can be provided by planning the rotation so as to include 
sods of various types which are very efficient, especially on soils most subject to 
erosion. Leaving a trash cover of crop residues is to be considered.

The increasing interest in winter protection for our soils reflects the growing 
importance being accorded the maintenance of their fertility. This interest should 
be furthered wherever possible, for in it is a powerful weapon for thwarting ero
sion, the silent and more or less evident thief of soil fertility. It is to be hoped 
that “winter covers,” already a term which has outgrown the household, will 
become familiar to all good farm management.

D o  O u r  R e a d ,era



)

A Concise Tribute to 
Agricultural Science

In a short talk over the Columbia broad
casting system on December 7, Secretary 
of Agriculture Clinton P. Anderson paid
a concise, well-worded, and thought-
provoking tribute to American agricultural 

science and all of its thousands of workers. It is worth repeating here for our 
readers, for it helps in these uncertain times for everyone to take stock of himself 
especially in relation to his being an asset to the welfare of our country.

“If American croplands were fenced into equal shares,” Secretary Anderson 
said, “your plot would be smaller than three football fields. That’s only about 
three acres, compared with about four at the end of the first world war. And if
our population grows as we expect, your share by 1970 will be reduced to about
two and three-quarters acres.

“Think of your future in terms of your diminishing share of land. You will 
have to depend on it because there is very little more that we can bring into use 
through drainage and irrigation. And we are still using up our soil resources 
faster than we rebuild them. Yet, your little patch of cropland, together with 
the permanent pasture and range, is giving you a higher standard of living and 
providing a great deal of food to relieve hunger abroad.

“In the future, on the same land we have today, fewer farmers will furnish 
greater abundance for more people. The matchless science of agriculture already 
enables the average farm worker to turn out nearly two-thirds more than he did 
20 years ago.

“We shall have increasingly better crop varieties, including more hybrids. Our 
plant explorers, after a wartime lapse, are searching the world for new plants. 
W ith the old and the new parent stock, scientists will create improved varieties 
to resist new strains of disease and insects that continually threaten our crops. 
They will give us progressively higher yields. They will make possible finer 
quality and greater food value.

“Besides creating new varieties, our plant breeders now are using a discovery 
so new that they have only begun to see its possibilities. By applying to certain 
plants a drug commonly used to treat gout in humans they can produce larger 
and finer specimens and hybrids that would otherwise be impossible. With other 
chemicals, they can regulate the growth of plants. They can feed a plant radio
active atoms of food, trace their progress through the plant tissue, and thus gain 
new knowledge about plants and their soil and fertilizer needs.

“In livestock production we are just beginning to use the principle of hybrid 
vigor, so successful in plant breeding. Farmers are beginning commercial pro
duction of hybrid hogs that bear larger litters, make quicker gains and produce 
a larger percentage of bacon and chops. Hybrid chickens and cattle may come
next. , . ,

“New machinery that saves labor or does better work will increase our farming
efficiency. We are beginning to make great progress with powerful new chemical

31
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W holesale Prices of Ammoniates

1910-14 ...........
192 3 ..................
192 4 ..................
192 5 ..................
192 6 ..................
192 7 ..................
192 8 ..................
192 9 ..................
193 0 ..................
1 9 3 1 .. ..............
193 2 .........
193 3 ..................
193 4 ..................
193 5 ..................
193 6 ..................
193 7 ..................
193 8 ..................
193 9 ..................
194 0 ..................
194 1 ..................
194 2 .................
194 3 .................
194 4 .................
194 5 .................
1946 

N ovem ber. 
D ecem ber.

1947 
J a n u a r y . . .  
F e b ru a ry . . 
M a rc h .
A p ri l...........
M a y ............
J u n e ............
J u ly .............
A ugust 
S ep te m b er. 
O ctober

192 3 ..................
192 4 ..................
192 5 ..................
192 6 ..................
192 7 ..................
192 8 ..................
192 9 ..................
193 0 ..................
193 1 ...............
193 2 ..................
193 3 ..................
193 4 ..................
193 5 ..................
193 6 ..................
193 7 ..................
193 8 .................
193 9 .................
194 0 ..................
194 1 ..................
194 2 ..................
194 3 ..................
194 4 ..................
194 5 ..................
1946 

N o v em b e r. 
D ecem b er.

1947 
J a n u a r y . . .  
F e b ru a ry . .
M a rc h .........
A p ril............
M a y ............
J u n e ............
J u ly .............
A ugust 
S ep te m b er. 
O c to b e r .. . ,

F ish  scrap , T ankage H igh  grade
dried 11% . ground

11-12% am m onia, blood,
am m onia, 15%  bone 16-17%

N itra te S u lphate C ottonseed 15%  bone phosphate, am m onia,
of soda of am m onia m eal phosphate, f.o .b . C hi Chicago,

aer u n it  N bu lk  per S. E . M ills f.o .b . factory , cago, bulk , bu lk
bu lk u n it  N p er u n it  N bu lk  p er u n it  N per u n it  N p er u n it  N

$2 .6 8 $2 .85 '  $3 .5 0 $3 .53 $3 .37 $3 .52
3 .0 2 2 .9 0 6 .1 9 4 .8 3 4 .5 9 5 .1 6
2 .9 9 2 .4 4 5 .8 7 5 .0 2 3 .6 0 4 .2 5
3 .11 2 .4 7 5 .41 5 .3 4 3 .9 7 4 .7 5
3 .0 6 2 .4 1 4 .4 0 4 .9 5 4 .3 6 4 .9 0
3 .0 1 2 .2 6 5 .0 7 5 .8 7 4 .3 2 5 .7 0
2 .6 7 2 .3 0 7 .0 6 6 .6 3 4 .9 2 6 .0 0
2 .6 7 2 .0 4 5 .6 4 5 .0 0 4 .6 1 5 .7 2
2 .4 7 1 .81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
2 .3 4 1 .4 6 3 .1 0 3 .9 5 2 .1 1 2 .4 6
1 .87 1 .0 4 2 .1 8 2 .1 8 1 .21 1 .3 6
1 .52 1 .1 2 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1 .5 2 1 .2 0 4 .4 6 3 .1 5 2 .6 7 3 .2 7
1 .47 1 .15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1 .5 3 1 .2 3 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1 .63 1 .3 2 4 .9 1 4 .6 6 4 .0 4 4 .8 0
1 .69 1 .3 8 3 .6 9 3 .7 6 3 .1 5 3 .5 3
1 .69 1 .3 5 4 .0 2 4 .4 1 3 .8 7 3 .9 0
1 .69 1 .3 6 4 .6 4 4 .3 6 3 .3 3 3 .3 9
1 .69 1.41 5 .5 0 5 .3 2 3 .7 6 4 .4 3
1 .74 1.41 6 .1 1 5 .7 7 5 .0 4 6 .7 6
1 .7 5 1 .42 6 .3 0 5 .7 7 4 .8 6 6 .6 2
1.75 1 .42 7 .6 8 5 .7 7 4 .8 6 6 .71
1 .7 5 1 .42 7 .8 1 5 .7 7 4 .8 6 6 .71

2 .2 2 1 .46 15.19 11.26 12.14 12 .75
2 .2 2 1 .46 14.63 11.37 12.14 11.17

2 .3 6 1 .4 6 12 .98 11.06 12.14 10.32
2 .41 1 .46 10.01 11.06 12.14 10.17
2 .41 1 .46 11 .98 11.06 12.50 10 .50
2 .41 1 .51 11.72 10 .79 12.75 11.39
2 .41 1.51 10 .55 9 .9 8 12.75 8 .8 0
2 .41 1.51 10.94 9 .9 8 12 .75 8 .2 6
2 .41 1 .5 9 12.56 9 .9 8 12.75 8 .6 6
2 .5 3 1 .60 13.01 9 .9 8 12.75 8 .7 3
2 .6 6 1.73 13.65 10.41 12.75 10.72
2 .6 6 1 .7 8 15.00 10.85 12.75 13.66

Index Numbers (1910-14 =  100)

112 102 177 137 136 147
111 86 168 142 107 121
115 87 155 151 • 117 135
113 84 126 140 129 139
112 79 145 166 128 162
100 81 202 188 146 170

96 72 161 142 137 162
92 64 137 141 12 130
88 51 89 112 63 70
71 36 62 62 36 39
59 39 84 81 97 71
59 42 127 89 79 93
57 40 131 88 91 104
59 43 119 97 106 131
61 46 140 132 120 122
63 48 105 106 93 100
63 47 115 125 115 111
63 48 133 124 99 96
63 49 157 151 112 126
65 49 175 163 150 192
65 50 180 163 144 189
65 50 219 163 144 191
65 50 223 163 144 191

83 51 434 319 360 362
83 51 418 322 360 317

88 51 371 313 360 293
90 51 286 313 360 289
90 51 342 313 371 298
90 53 335 306 378 324
90 53 301 283 378 250
90 53 313 283 378 234
90 56 359 .. • 283 378 246
94 56 372 283 378 248
99 61 390 295 378 305
99 62 429 307 378 388
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Season Average Prices Received by Farmers for Specified Commodities *

C rop Y ear

A v. Aug. 1909- 
Ju ly  1 9 1 4 . . . .

192 2 ......................
192 3 ......................
192 4 ......................
192 5 ....................
192 6 ......................
192 7 ......................
192 8 ......................
192 9 ......................
193 0 ......................
193 1 ......................
193 2 ......................
193 3 ......................
193 4 ......................
193 5 ......................
193 6 ......................
193 7 ......................
193 8 ......................
193 9 ......................
194 0 ......................
194 1 ......................
194 2 ......................
194 3 ......................
194 4 ......................
194 5 ......................
1946 

N o v em b e r.. . .  
D ec em b e r.. . .

1947

C o tto n  T obacco  P o ta toes 
C en ts  C en ts  C en ts 
p e r lb . p er lb . p e r  bu . 

A ug .-Ju ly  . . .

Sweet
P o ta to es C om  

C ents C ents 
per bu . per bu .

W h eat H ay  
C ents Dollars 
per bu . p e r ton

C ottonseed 
D ollars T ruck  
p er ton  Crops

Ju ly -Ju n e  Ju ly -Ju n e  O ct.-Sept. Ju ly -Ju n e  Ju ly -June Ju ly -June ___

A u g u s t............
S ep tem ber. . .

12. 4 10..0 69..7

00 .8 64 .2 88 .4 11 .87 22 .5522..9 22..8 65..9 100 .4 74 .5 96 .6 11 .64 30 .4228. 7 19..0 92..5 120..6 82 .5 92 .6 13 .08 41..2322. 9 19. 0 68. 6 149. 6 106. 3 124 .7 12 .66 33..2519. 6 16 .8 170 .5 165..1 69 .9 143 .7 12 .77 31..5912..5 17..9 131 .4 117 .4 74 .5 121 .7 13 .24 22,.0120. 2 20 .7 101 .9 109 .0 85 .0 119 .0 10 .29 34..8318..0 20 .0 53 .2 118 .0 84 .0 99 .8 11 .22 34..1716..8 18 .3 131 .6 117 .1 79 .9 103 .6 10 .90 30..929..5 12 .8 91 .2 108 .1 59 .8 67 .1 11 .06 • 22 .045..7 8 .2 46 .0 72 .6 32 .0 39 .0 8 .69 8 .976..5 10 .5 38 .0 54..2 31..9 38 .2 6 .20 10 .33
10. 2 13..0 82 .4 69..4 52 2 74 .4 8 .09 12 .8812. 4 21..3 44. 6 79. 8 81. 5 84 8 13 .20 33 .00
11. 1 18 .4 59..3 70. 3 65..5 83 .2 7 .52 30 .54
12. 4 23..6 114 .2 92..9 104 .4 102 .5 11 .20 33 .36

8. 4 20..4 52..9 82..0 51..8 96 .2 8 .74 19..51
8. 6 19..6 55..7 73..0 48. 6 56 .2 6 .78 21..79
9..1 15..4 69..7 74..9 56..8 69..1 7..94 21. 17
9. 9 16..0 54. 1 85..5 61..8 68 .2 7 .58 21..73

17..0 26..4 80..7 94..0 75.,1 94..5 9 .67 47. 65
19. 0 36 .9 117..0 119..0 91..7 109 .8 10 .80 45. 61
19..9 40 .5 131..0 204..0 112..0 136 .0 14..80 52. 10
20..7 42 .0 149..0 192..0 109. 0 141..0 16..40 52. 70
22. 4 42.,6 139. 0 200. 0 114. 0 149.,0 15. 10 51. 80

29 .23 43 .8 123 .0 200 .0 127. 0 189. 0 17..20 89. 90
29..98 43..5 126 .0 210..0 122..0 192. 0 17. 70 91. 50

29 .74 39 .0 129 .0 220 .0 121 .0 191 .0 17..50 90. 40
30 .56 31 .9 131 .0 228 .0 123 .0 199 .0 17 .50 88. 20
31 .89 33 .6 139 .0 235 .0 150 .0 244 .0 17 .40 88..00
32 .26 30 .1 147 .0 233 .0 163 .0 240 .0 17 .20 88..00
33 .50 44 .6 153 .0 233 .0 159 .0 239 .0 16 .80 83. 70
34 .07 46 .0 156 .0 249 .0 185 .0 218 .0 16. 00 79. 60
35 .88 48 .5 169 .0 251 .0 201,.0 214..0 15. 10 79. 00
33 .15 38 .1 161 .0 270 .0 219. 0 210. 0 15. 30 75. 50
31. 21 40. 7 149. 0 240. 0 240. 0 243. 0 16. 10 75. 60
30..65 41 6 150. 0 205. 0 223. 0 266. 0 16. 80 90. 60

Index Numbers (Aug. 1909—July 1914 —  100)

1922...................... 185 228 95
1923...................... 231 190 133
1924...................... 185 190 98
1925...................... 158 168 245
1926...................... 101 179 189
1927...................... 163 207 146
1928...................... 145 200 76
1929...................... 135 183 189
1930...................... 77 128 131
1931...................... 46 82 66
1932...................... 52 105 55
1933...................... 82 130 118
1934...................... 100 213 64
1935....................: 90 184 85
1936...................... 100 236 164
1937...................... 68 204 76
1938...................... 69 196 80
1939...................... 73 154 100
1940...................... 80 160 78
1941...................... 137 264 116
1942...................... 153 369 168
1943...................... 160 405 188
1944...................... 167 420 214
1945...................... 181 435 199
1946

176N ovem ber___ 236 438
D ecem ber. . . . 242 435 181

1947
185J a n u a ry .......... 240 390

F e b ru a ry ........ 246 319 188
M a rc h ............. 257 336 199
A p ril................ 260 301 211
M a y ................. 270 446 220
J u n e ................. 275 460 224
J u ly .................. 289 485 242
A u g u s t............ 267 381 231
S ep tem ber. . . 252 407 214
O ctober........... 247 416 214

114 116 109 98 135 e • • •
137 129 105 110 183
170 166 141 107 147 143
188 109 163 108 140 143
134 116 138 112 98 139
124 132 135 87 154 127
134 131 113 95 152 154
133 124 117 92 137 137
123 93 76 93 98 129
83 50 44 73 40 115
62 50 43 52 46 102
79 81 84 68 57 91
91 127 96 111 146 95
80 102 94 63 135 119

106 163 116 94 148 104
93 81 109 74 87 110
83 76 64 57 97 88
85 88 78 67 94 91
97 96 77 64 96 111

107 117 107 81 211 129
136 143 124 91 202 163
232 174 154 125 231 245
219 170 160 138 234 212
228 178 169 127 230 224

228 198 214 145 399 207
239 190 217 149 406 166

351 188 216 147 401 238
260 192 225 147 391 275
268 234 276 147 390 299
265 254 271 145 390 295
265 248 270 142 371 286
284 288 247 135 353 215
286 313 242 127 350 189
308 341 238 129 335 211
273 374 275 136 335 179
233 347 301 142 402 238
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Com bined Index Numbers of Prices of Fertilizer Materials, Farm Products 

and A ll Commodities

F arm

P rices paid  
b y  farm ers 

for com 
m odities

W holesale 
prices 

of all com - F ertilizer Chem ical O rganic Superphos-
prices'* bought* m od itiest m ateria l^ am m onia tes am m oniates , p h a te Potash**

1923............ 143 152 147 114 107 144 103 79
1924............ 143 152 143 103 97 125 94 79
1925............ 156 156 151 112 100 131 109 80
1926............ 146 155 146 119 94 135 112 86
1927............ 142 153 139 116 89 150 100 94
1928............ 151 155 141 121 87 177 108 97
1929............ 149 154 139 114 79 146 114 97
1930............ 128 146 126 105 72 131 101 99
1931............ 90 126 107 83 62 83 90 99
1932............ 68 108 95 71 46 48 85 99
1933............ 72 108 96 70 45 71 81 95
1934............ 90 122 109 72 47 90 91 72
1935............ 109 125 117 70 45 97 92 63
1936............ 114 124 118 73 47 107 89 69
1937............ 122 131 126 81 50 129 95 75
1938............ 97 123 115 78 52 101 . 92 77
1939............ 95 121 112 79 51 119 89 77
1940............ 100 122 115 80 52 114 96 77
1941............ 124 131 127 86 56 130 102 77
1942............ 159 152 144 93 57 161 112 77
1943............ 192 167 151 94 57 160 117 77
1944............ 195 176 152 96 57 174 120 76
1945............ 202 180 154 97 57 175 121 76
1946

November 263 224 198 . 127 67 382 131 78
December. . 264 225 204 127 67 376 131 78

1947 
January.. 260 227 206 126 69 359 131 78
February. 262 234 209 124 70 329 134 78
March. . . . 280 240 216 128 70 354 138 78
April........ 276 243 215 129 71 354 138 78
May........ 272 242 215 127 71 339 138 78
June........ 271 244 215 125 71 343 140 63
July......... 276 244 219 128 72 359 142 67
August... 276 249 223 130 75 364 142 67
September 286 253 230 133 79 372 142 67
October.. 289 254 230 136 80 387 142 71
* U. S. D. A. figures. B eginning January 1946 farm prices and index numbers of 

specific farm products revised from a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-com m odity index.

t  D epartm ent o f Labor index converted to 1910-14 base.
t  The Index numbers of prices of fertilizer m aterials are based on original study 

made by the Departm ent of A gricultural Econom ics and Farm Management 
Cornell U niversity, Ithaca, N ew  York. These indexes are com plete since 1897. 
The series w as revised and rew eighted as of March 1940 and November 1942.

XA11 potash salts now  quoted F.O .B. mines onlyt m anure salts since June 1941, 
other carriers since June 1947.

•• The w eighted  average  o f prices actually  paid fo r  potash are low er than the 
annual average  because since 1926 over 90% o f the potash used In agricu lture has 
been contracted fo r  during  the discount period. Since 1937, the maximum discount 
has been 12%. Applied  to m uriate o f potash, a  price sligh tly  above $ . 4 7 1  per 
unit KtO thus more nearly  approxim ates the annual average  than do prices based 
on arithm etical averages o f m onthly quotations.
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W holesale Prices of Phosphates and Potash **
Tennessee

Super
phosphate

F lorida rock.
phosphate land pebble 75%  f.o.b. 

mines,B a lti 68%  f.o.b.
more, mines, bulk, bulk.

per u n it per ton per ton
1910-14 ............. . .  $0 ,536 $3.61 $4.88
1923...................... .550 3 .0 8 7 .5 0
1924...................... .502 2.31 6 .6 0
1925...................... .600 2 .4 4 6 .1 6
1926...................... .598 3 .2 0 5.57
1927...................... . 525 3 .0 9 5 .5 0
1928...................... .580 3 .1 2 5 .5 0
1929...................... .609 3 .1 8 5 .5 0
1930...................... .542 3 .1 8 5 .5 0
1931.................... .485 3 .1 8 5 .5 0
1932.................... .458 3 .1 8 5 .50
1933...................... .434 3 .11 5 .5 0
1934..................... .487 3 .14 5 .67
1935...................... .492 3 .3 0 5 .69
1936..................... .476 1 .85 5 .5 0
1937...................... .510 1.85 5 .5 0
1938..................... .492 1 .85 5 .5 0
1939..................... .478 1.90 5 .5 0
1940..................... .516 1 .90 5 .5 0
1941..................... .547 1.94 5 .64
1942..................... .600 2 .13 6 .29
1943..................... .631 2.00 5 .93
1944..................... .645 2.10 6.10
1945...................... .650 2.20 6 .2 3
1946

N ovem ber. . . .700 2 .6 0 6 .6 0
D ecem ber. . . .700 2 .6 0 6 .6 0

1947
J a n u a r y . . . . .700 2 .6 0 6 .60
F e b ru a ry . . . .720 2 .6 0 6 .6 0
M a rc h ........... .740 2 .7 5 6 .6 0
A p ril.............. .740 2 .97 6 .6 0
M a y ............... .740 2 .97 6 .6 0
J u n e ............... .752 2 .97 6 .6 0
J u ly ................ .760 2 .9 7 6 .6 0
A u g u s t.......... .760 3 .0 8 6 .6 0
S ep tem ber. . .760 3 .4 2 6 .6 0
O cto b e r.......... .760 3 .42 6 .6 0

M uria te  
of potash 

bulk, 
per un it, 
c.i.f. A t

lan tic  and 
G ulf po rts1

Sulphate 
of potash 
in bags, 
per un it, 
c.i.f. A t

lan tic  and 
G ulf po rts1

Sulphate 
of potash 
magnesia, 

per ton, 
c.i.f. A t

lan tic  and 
G ulf ports1

M anure 
salts 
bulk, 

per un it, 
c.i.f. A t

lantic and 
Gulf ports1

$0,714 $0,953 $24.18 $0,657
.588 .836 23.32
.582 .860 23.72
.584 .860 23.72
.596 .854 23.58 .537
.646 .924 25.55 .586
.669 .957 26 .46 .607
.672 .962 26 .59 .610
.681 .973 26.92 .618
.681 .973 26.92 .618
.681 .963 26 .90 .618
.662 .864 25 .10 .601
.486 .751 22,49 .483
.415 .684 21.44 .444
.464 .708 22 .94 .505
.508 .757 24.70 .556
.523 .774 15.17 .572
.521 .751 24.52 .570
.517 .730 24 .75 .573
.522 .780 25 .55 .3671
.522 .810 25.74 .205
.522 .786 25.35 .195
.522 .777 25.35 .195
.522 .777 25 .35 .195

.535 .797 26.00 .200

.535 .797 26 .00 .200

.535 .797 26.00 .200

.535 .799 26 .00 .200

.535 .797 26 .00 .200

.535 .797 26 .00 .200

.535 .797 26 .00 .200

.3301 .5891 12 .761 .176

.353 .629 13.63 .188

.353 .629 13.63 .188

.353 .629 13.63 .188

.375 .669 14.50 .200

Index Numbers (1910-14 =  100)

192 3 ............................... 103
192 4 ........................  94
192 5 ........................  110
192 6 ............................... 112
192 7 ............................... 100
192 8 ........................  108
192 9 ............................... 114
193 0 ............................... 101
193 1 ......................... 90
193 2 ......................... 85
193 3 ........................  81
193 4 ........................  91
193 5 ........................  92
193 6 ........................  89
193 7 ........................  95
193 8 ........................  92
193 9 ........................  89
1940 ........................  96
194 1 ............................... 102
194 2 ............................... 112
194 3 ............................... 117
194 4 ........................  120
194 5 ............................... 121
1946

N ovem ber. . . .  131
D ecem ber  131

1947
J a n u a r y   131
F e b ru a ry   134
M a rc h ......................  138
A p ril.........................  138
M a y .......................... 138
J u n e .......................... 140
J u ly ........................... 142
A u g u s t..................... 142
S e p te m b e r .. . .  142
O ctober  142

85 154 82
64 135 82
68 126 82
88 114 83
86 113 90
86 113 94
88 113 94
88 113 95
88 113 95
88 113 95
86 113 93
87 110 68
91 117 58
51 113 65
51 113 71
51 113 73
53 113 73
53 113 72
54 110 73
59 129 73
55 121 73
58 125 73
61 128 73

72 135 75
72 135 75

72 135 75
72 135 76
76 135 75
82 135 75
82 135 75
82 135 60
82 135 64
86 135 64
95 135 64
95 135 68

88 96
90 98 ___
90 98 -----
90 98 82
97 106 89

100 109 92
101 110 93
102 111 94
102 111 94
101 111 94
91 104 91
79 93 74
72 89 68
74 95 77
79 102 85
81 104 87
79 101 87
77 102 87
82 106 87
85 106 84
82 105 83
82 105 83
82 105 83

84 108 83
84 108 83

84 108 83
84 108 83
84 108 83
84 108 83
84 108 83
62 53 80
66 56 82

' 66 56 82
66 56 82
70 60 83
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Period ending June 30, 1946," Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind.

",Report of the Director, July 1, 1944 to 
June 30, 1945," Agr. Ext. Serv., Purdue Univ., 
Lafayette, Ind.

"Soil Type and Soil Management Factors in 
Hemp Production," Agr. Exp. Sta., Iowa State 
College, Ames, Iowa, Research Bui. 352, July 
1947, A. J. Vessel and C. A. Black-

”Growing the Gladiolus," Agr. Exp. Sta., 
Iowa State College, Ames, Iowa, Bui. P 85, 
July 1947, L. C. Grove.

"Forty-first Biennial Report for the Two 
Years Ending June 30, 1946,” Kans. State 
College of Agr. and Applied Science, Man
hattan, Kans.

"Osage and Neosho Oats," Agr. Exp. Sta., 
Kans. State College, Manhattan, Kans., Cir. 
242, Feb. 1947, E. G. Heyne, C. O. Johnston, 
E. D. Hansing, and A. L  Clapp.

"Fifty-ninth Annual Report of the Director, 
for the Year 1946," Agr. Exp. Sta., Univ. of 
Ky., Lexington, Ky.

"The Relation of Curing Conditions to 
Quality in Burley Tobacco," Agr. Exp. Sta., 
Univ. of Ky., Lexington, Ky., Bui. 496, Dec. 
1946, R. N . Jeffrey.

"Commercial Strawberry Project for 4-H 
Club Members,” Agr. Ext. Div., Univ. of 
Ky., Lexington, Ky., Cir. 430, March 1947, 
W. W. Magill.

"High Yields of Corn per Acre, Results of 
a Statewide Corn-Growing Demonstration in 
Kentucky, 1946," Agr. Ext. Div., Univ. of 
Ky., Lexington, Ky., Cir. 433, April 1947, 
W. C. Johnstone.

"Research in Agriculture, Annual Report
1944-1945," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La.

“Watermelon Production in Louisiana," 
Agr. Ext. Serv., La. State Univ., Baton Rouge, 
La., Ext. Cir. 202, May 1946 (Rev. June 
1947), Ralph S. Woodward, John A. Cox, 
and Joseph Montelaro.

"Fifty-ninth Annual Report for the Fiscal 
Year ending June 30, 1946," Agr. Exp. Sta., 
Univ. of Md., College Park, Md., Volume 
59, W. B. Kemp.

" Strawberry Growing in Massachusetts," 
Agr. Ext. Serv., Mass. State College, Amherst, 
Mass., Leaflet No. 29 (Rev. April 1947),
A. P. French.

"Grape Culture in Massachusetts,” Agr. 
Ext. Serv., Univ. of Mass., Amherst, Mass., 
Ext. Leaflet No. 64 (Rev. April 1947), O. C. 
Roberts.

",Blueberries in the Garden,” Agr. Ext. Serv., 
Mass. State College, Amherst, Mass., Leaflet 
No. 240, April 1947, John S. Bailey.

"Twelfth Biennial Report for the Fiscal 
Years ending June 30, 1945 and June 30, 
1946," State Dept, of Agr., Lansing, Mich.

"Tests of Cotton Varieties for the Hill Soils 
of Mississippi 1946," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Bui. 442, 
Feb. 1947, J. F. O’Kelly.

"Commercial Potato Production in Ne

braska,” Agr. Exp. Sta., Univ. of Nebr., Lin
coln, Nebr., Bui. 384, June 1947, H. E. 
Werner.

"Science and the Land, 67th Annual Report,
1945-46,” Agr. Exp: Sth., Rutgers Univ., 
New Brunswick, N- /•

"Thirty-first Annual Report of the New  
Jersey State Department of Agriculture, July 
1, 1945-June 30, 1946," Trenton, N. J.

"Raspberry Growing, Culture, Diseases and 
Insects,” Agr. Ext. Serv., Cornell Univ., Ithaca, 
N. Y., Ext. Bui. 719, May 1947, G. L. Slate,
A. J. Braun, and F. G. Mundinger.

"The Grasses: Their Growth and Develop
ment," State Agr. Exp. Sta., Wooster, Ohio, 
Agron. Mimeo. No. 105, 1946, Morgan W. 
Evans.

"Results of Crop Rotation Studies, Soil Fer
tility Experiments, and Corn, Sorghum, and 
Small-grain Variety Tests at the Agronomy 
Farm, Perkins,” Agr. Exp. Sta., Okla. A. & M., 
Stillwater, Okla., Mimeo. Cir. M-167, May 
1947, Horace J. Harper.

"Wheat Production in Oklahoma," Agr. Ext. 
Serv., Okla. A  €r M, Stillwater, Okla., Cir. 
447.

"Year Book 1946," State Dept, of Agr., Co
lumbia, S. C.

"Agronomy Handbook f°r South Carolina," 
Ext. Agron. Div., Clemson Agr. College, 
Clemson, S. C., Bui. 104, June 1947.

"Handbook ° f Standard Forestry Practices 
for South Carolina," Forestry Committee of 
S. C., Clemson Agr. College, Clemson, S. C., 
Bui. 107, Reprinted March 1947.

"1945-1946 Annual Report of the Depart
ment of Agriculture to the Governor of 
the State of South Dakota, for the Fiscal 
Year Ending June 30, 1946,” Pierre, S. D.

"Forage from Kochia,” Agr. Exp. Sta., 
S. D. State College, Brookings, S. D., Bui. 384, 
Feb. 1947, E. L. Erickson.

",Feebar Barley," Agr. Exp. Sta., State 
College, Brookings, S. D., Cir. 67, April 1947, 
J. E. Grafins.

"Small Grain Variety Tests in South Da
kota, 1946,” Agr. Exp. Sta., S. D. State Col
lege, Brookings, S. D., Pamph. No. 11, 
Feb. 1947, J. E. Grafius.

"Barley Variety Studies in Tennessee," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
Bui. No. 203, April 1947, N. I. Hancock and
0. H. Long.

"Jellicorse Corn,” Agr. Exp. Sta., Univ. of 
Tenn., Knoxville, Tenn., Cir. No. 96, March 
1947, Ben P. Hazlewood.

",Peach Varieties for Central East Texas,” 
Agr. Exp. Sta., Texas A. & M., College Sta
tion, Texas, Bui. No. 687, March 1947, H. F. 
Morris.

"Sweet Com Tests in the Lower Rio Grande 
Valley," Agr. Exp. Sta., Texas A  & M, College 
Station, Texas, Bui. No. 689, June 1947,
B. S. Pickett.

"Fruit Varieties for Texas,” Agr. Ext. Serv., 
Texas A  & M, College Station, Texas, C-150, 
1946, J. F. Rosborough and C .R. Heaton.



T his section  co n ta in s  a sh o rt review  o f  some o f  th e  m ost p rac tica l and im p o rtan t b u lle tin s , an d  lists 
a ll recen t p u b lica tio n s  o f  th e  U nited S tates D epartm en t o f A gricu ltu re , the  S tate E xperim ent S tations, 
an d  C anada, re la tin g  to  F ertilizers , Soils, C rops, an d  Econom ics. A file o f th is  departm en t o f BETTER 
CROPS W ITH  PLANT FOOD w ould p rov ide  a com plete index covering a ll pub lications from  these 
sources on  th e  p a r tic u la r  sub jects nam ed.

Fertilizers

"Fertilizing Avocados on Rochdale Ume- 
stone Soils," Sub-Tropical Experiment Sta
tion, Agr. Exp. Sta., Univ. of Fla., Gaines
ville, Fla., Press Bui. 635, Sept. 1947, Geo. 
D. Ruehle.

",Inspection of Commercial Fertilizers," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
327, June 1947.

",Soil Survey of Bartholomew County, Indi
ana," Agr. Exp. Sta., Purdue Univ., Lafayette, 
Ind., Series 1936, No. 27, July 1947, FI. P. 
Ulrich, T. E. Barnes, Sutton Myers, 0 . C. 
Rogers, and A. T. Wiancko.

" Commercial Fertilizers in Kentucky, 1946," 
Agr. Exp. Sta., Univ. of Ky., Lexington, 
Ky., Regulatory Bui. 55, April 1947.

"The Potash Problem in Kentucky Agri
culture," Agr. Ext. Div., Univ. of Ky., Lex
ington, Ky., Cir. 432, May 1947, George 
Roberts.

"Inspection of Commercial Fertilizers and 
Agricultural Lime Products," Agr. Exp. Sta., 
Univ. of Mass., Amherst, Mass., Control Series, 
Bui. No. 133, July 1947.

"Report of Fertilizer Sales in Michigan from 
January 1 to June 30, 1947," Agr. Ext. Serv., 
Mich. State College, East Lansing, Mich., Oct. 
21, 1947, C. E. Millar.

"Analyses of Commercial Fertilizers, 
Manures, and Agricultural Lime, 1946," Agr. 
Exp. Sta., Rutgers Univ., New Brunswick> 
N. J., Insp. Series 26, April 1947, Stacy B. 
Randle.

"Diagnosis and Improvement of Saline and 
Alkali Soils," Bu. of Plant Industry, U.S.D.A., 
Washington, D. C., July 1947.

Soils
"Liming Soils," Agr. Ext. Serv., Univ. of 

Mass., Amherst, Mass., Leaflet No. 134, Rev. 
April 1947, Ralph W. Donaldson.

"Fertility Maintenance and Management of 
South Dakota Soils," Agr. Exp. Sta., S. D. State 
College, Brookings, S. D., Cir. 68, May 1947, 
Leo F. Puhr and W. W. Worzella.

"Soil Survey of Swain County, North Caro
lina," Agr. Research Admin., U. S. D. A., 
Washington, D. C., Series 1937, No. 18, July 
1947, S. 0 . Perkins and William Gettys.

"Soil Survey of Niagara County, New  
York," Agr. Research Admin., U. S. D. A., 
Washington, D. C., Series 1937, No. 20, Sept. 
1, 1947, C. S. Pearson, Wilber Secor, D. F. 
Kinsman, J. C. Bryant, J. E. Dalrymple, C. B. 
Lawrence, Herbert Hopper, and A. T. Sweet.

"The Agricultural Conservation Program on 
California’s Farms and Ranches," Prod, and 
Marketing Admin., U. S. D. A., Washington, 
D. C., PA-31, July 1947.

Crops
"The Effect of Common Salt on Rice Pro

duction," Agr Exp. Sta., Univ. of Ark; 
Fayetteville, Ark-, Bui. 465, Feb. 1947, L. C. 
Kapp.

"Apple, Quince, & Pear Rootstocks in Cali
fornia," Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Bui. 700, May 1947, Leonard
H. Day.

"The Effects of Immaturity and Artificial 
Drying upon the Quality of Seed Corn," Div. 
of Forage Plants, Central Exp. Farm, Ot
tawa, Can., Publ. No. 790, June 1947, F. 
Dimmock•

"Guide to Crop Production in Ontario," 
Standing Committee on Field Crop Improve
ment, Ontario Dept, of Agr., Toronto, On
tario, Can., Ext. Cir. No. 68, Rev. May 1947.

"Horticultural Experiment Station, Report 
for 1945 and 1946," Ontario Dept, of Agr., 
Vineland, Ont., Can.

"Barley in Colorado," Agr. Ext. Serv., 
Colo. A & M, Fort Collins, Colo., Cir. 150-A 
(Rev. of D-27), July 1947, R. H. Tucker 
and D. W. Robertson.

"Alfalfa Varieties and Seed Mixtures," Agr. 
Exp. Sta., Univ. of Conn., Storrs, Conn., Bui. 
258, March 1947, B. A. Brown and R. I. 
M unsell.

"Management of Cigar-Wrapper Tobacco 
Plant Beds in Florida," Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Press Bui. 637, Sept. 
1947, Randall R. Kincaid.

"Growing Pecans in Georgia," Agr. Ext. 
Serv., Univ. of Ga., Athens, Ga., Bui. 501, 
Reprinted April 1947, Theodore L. Bissell and 
George H. Firor.

"Small Grains in Georgia," Agr. Ext. Serv., 
Univ. of Ga., Athens, Ga., Ext. Cir. 314, Rev. 
Sept. 1946, E. D. Alexander.

"Fifty-Ninth Report of the Director, for the
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"Price and Production Trends in Virginia 
Truc\ Crops," State Agr. Exp. Sta., Blacks
burg, Va., Tech. Bui. 105, Feb. 1947, Maynard
C. Conner.

"Farmer, Forester— What’s the Difference?" 
Agr. Ext. Serv., State College of Wash., Pull
man, Wash., Ext. Cir. 116, Oct. 1947, Knut 
Lunnum.

"Don’t  Waste Feed," Agr. Ext. Serv., State 
College of Wash., Pullman, Wash., Ext. Cir. 
118, Oct. 1947.

"Nutritive Value of the Per Capita Food 
Supply, 1909-45," U.S.D.A., Wash., D. C., 
Misc. Publ. No. 616, Jan. 1947.

"The Farmer’s Share of the Consumer’s 
Food Dollar," U.S.D.A., Wash., D. C., Leaflet 
No. 123, Oct. 1946.

"Tree Nuts; Acreage, Production, Farm Dis
position, Value and Utilization of Sales, 1909- 
45," Bu. of Agr. Econ., U.S.D.A., Washington,
D. C., Oct. 1947.

"Selected List of American Agricultural 
Books," US.D.A. Library, List No. 1, Rev., 
April 1947, Washington 25, D. C.

"Bibliography of Marketing Publications Is
sued by the U.S.D.A. from 1937 through 
1946," U.S.D.A., Washington, D. C., Appen
dix, Exhibit 3.

Alfalfa May Rob Soil, Tests Reveal

TH E  removal of three cuttings of 
alfalfa draws heavily on the soil 
for phosphorus, potassium, and lime. 

W hen alfalfa is grown for several years 
on the same land, these elements must 
be replenished in the soil or the crop 
will suffer, declares H . J. Snider, 
Agronomy Department, University of 
Illinois College of Agriculture. Under 
suitable conditions alfalfa may supply 
a large part of the soil’s nitrogen 
supply.

In some tests on the farm of Jeff 
Beazly near Mansfield, Piatt County,

three cuttings of alfalfa in 1946 re
moved plant-food elements worth ap
proximately $24 an dcre. This alfalfa 
yielded about four and one-half tons 
of hay an acre, which contained a total 
of 260 pounds of nitrogen, 18 pounds 
of phosphorus, 220 pounds of potas
sium, and about 400 pounds of lime.

To replace these amounts in ferti
lizers and limestone would require an 
outlay of about $24. The nitrogen is 
largely charged off on the basis that 
legumes may take only about one-third 
of this element from the soil.

Florida Grows Good Pasture . . .

( From page 26)

pastures bring returns comparable to 
applications to field crops and groves. 
As a result, cowboys are now riding 
jeeps pulling fertilizer distributors over 
thousands of acres—all the while m ut
tering because they are not astride their 
ponies. But the fertilizer materials they 
distribute are bringing better cattle for 
the roundups.

Lime and the major nutrients, nitro
gen, phosphorus, and potash, are being 
supplemented by the minors as cattle
men are learning to feed their animals 
through grass more and through the 
mineral box less. Records kept by Dr.

W . G. Kirk at the Range Cattle Station 
during the winter of 1945-46 revealed 
that cattle on unburned native range 
consumed 76 pounds of supplemental 
minerals, while those on partially fer
tilized pasture ate only 11 pounds.

The age-old plague known as salt- 
sick formerly caused cattlemen heavy 
losses on certain ranges every year. 
Their animals became unthrifty, even 
in the midst of bountiful grazing, and 
lost weight; some died, and others had 
to be moved to healthy ranges to re
gain their thrift. In 1931 Florida Sta
tion workers discovered that salt-sick
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" Cotton Varieties in the Lower Rio Grande 
Valley, 1946," Agr. Exp. Sta., Texas A. £r M., 
College Station, Texas, P. R. 1079, May 22, 
1947, W. H. Friend.

" Good Dairy Cows Will Turn Feed Into 
Profit," Agr. Ext. Serv., Va. Polytechnic Insti
tute, Blacksburg, Va., Cir. 411, April 1947.

"Crop Rotations under Irrigation at the 
Irrigation Branch Experiment Station, Near 
Prosser, Washington," Agr. Exp. Sta., Pull
man, Wash., Bui. No. 481, Nov. 1946,
C. Emil Nelson and Carl A. Larson.

"Grain Feeding Cattle on Pasture," Agr.
Exp. Sta., Pullman, Wash., Bui. No. 483, 
Jan. 1947, M. E. Ensminger, A. G. Law, T. J. 
Cunha, and J. L. Schwendiman.

"Marfed Wheat," Agr. Exp. Sta., State Col
lege of Wash., Pullman, Wash., Bui. No. 485, 
March 1947, O. A. Vogel, S. P. Swenson, 
Harley D. Jacquot, and C. S. Holton.

"Legumes for Greater Production in Wash
ington," Ext. Serv., State College of Wash., 
Pullman, Wash., Ext. Cir. 109, July 1947.

"Lawns," Ext. Serv., State College of Wash., 
Pullman, Wash., Ext. Bui. 364, May 1947,
E. J. Kreizinger.

"Wisconsin Dept, of Agriculture Bulletin," 
Madison, Wis., No. 275, Sept. 1946.

"Vetch on Sandy Soils," Agr. Ext. Serv., 
Univ. of Wis., Madison, Wis., Stencil Cir. 
254, May 1947, A. R. Albert and H. L. 
Ahlgren.

"Fifty-Sixth Annual Report, 1945-46," Agr. 
Exp. Sta., Univ. of Wyo., Laramie, Wyo.

"Improvement and Industrial Utilization of 
Soybeans," Agr. Research Admin., U. S. D. A., 
Washington, D. C., Misc. Publ. No. 623, Sept. 
1947.

"Seed for Regrassing Great Plains Areas," 
U.S.D.A., Washington, D. C., Farmers’ Bui. 
No. 1985, July 1947, Max M. Hoover, James E. 
Smith, Jr., A. E. Ferber, and D. R. Cornelius.

"Russian Dandelion (Kok-Saghyz), An 
Emergency Source of Natural Rubber," U.S.
D. A., Washington, D. C., Misc. Publ. 618, 
June 1947, W. Gordon Whaley and John S. 
Bowen. 0
Economics

" Canning Tomatoes Situation in California, 
1947," Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Cir. 369, June 1947, Walter
D. Fisher.

" California Olives Situation and Outlook, 
1947," Agr. Exp. Sta., Univ. of Calif., Berke
ley, Calif., Cir. 370, July 1947, Arthur Shultis.

"Avocado Production Cost Analysis, Orange 
County, 1946," Agr. Ext. Serv., Univ. of 
Calif., Santa Ana, Calif., Seventeenth Annual 
Summary.

"Statistical Information Pertaining to the 
Marketing of Agricultural Products in Con
necticut, 1946," State Dept, of Farms and 
Markets, State Office Bldg., Hartford, Conn., 
Sept. 1947. . , .

"Delaware 1947 Outlook for Agriculture and

Farm Family Living," Agr. Ext. Serv., Univ. 
of Delaware, Newark, Del., Ext. Folder No. 
12, Jan. 1947, Louise R. Whitcomb and 
R. O. Bausman.

"Georgia’s 1947 Agricultural Outlook," 
Agr. Ext. Serv., Univ. of Ga., Athens, Ga., 
Bui. 538, Dec. 1946.

"Tour 'Farm and Business Report— 1946: 
Farming-type Area Three, Western Livestock 
and Grain Area, AE-2449; Farming-type Area 
Four, East Central Cash Grain Area, AE-2450; 
Farming-type Area Five, West Central Gen
eral Farming Area, AE-2451; Farming-type 
Area Six, St. Louis Dairy and Wheat Area, 
AE-2452; Farming-type Area Seven, South 
Central Mixed Farming Area, AE-2453; 
Farming-type Area Eight, Wabash Valley 
Grain and Livestock Area, AE-2454; Farming- 
type Area Nine, Southern Fruit and Vegetable 
Area, AE-2455," Dept, of Agr. Econ., Univ. 
of III., Urbana, 111.

"Seasonal Patterns of Tobacco Sales and 
Prices from River-Warehouse Days to the 
Present Looseleaf Auctions," Agr. Exp. Sta., 
Univ. of Ky., Lexington, Ky., Bui. 497, Jan. 
1947, Carl M. Clark.

"People and Resources in Eastern Kentucky, 
A Study of a Representative Area in Breathitt, 
Knott, and Perry Counties," Agr. Exp. Sta., 
Univ. of Ky., Lexington, Ky., Bui. 500, May 
1947, Howard W. Beers and Catherine P. 
Heflin.

"Cost and Utilization of Power and Equip
ment on Farms in the Mississippi River Delta 
Cotton Area of Louisiana," Agr. Exp. Sta., 
La. State Univ., Baton Rouge, La., Bui. No. 
417, May 1947, Frank D. Barlow, Jr. and 
Leo J. Fenske.

"Costs and Returns on Family-type Sugar 
Cane Farms in Louisiana, 1938 to 1945," Agr. 
Exp. Sta., La. State Univ., Baton Rouge, La., 
Bui. No. 420, June 1947, /. Norman Efferson.

"An Analysis of Changes in Sweet Potato 
Prices," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bui. No. 421, June 1947, 
M. E. Miller and M. D. Woodin.

" Comparative Census of Maryland Agricul
ture by Counties," Agr. Exp. Sta., Univ. of 
Md., College Park, Md., Misc. Publ. No. 52, 
Dec. 1946, A. B. Hamilton.

"Combination Ranching in Southeastern 
New Mexico," Agr. Exp. Sta., N. M. A. & M., 
State College, N. M., Bui. 332, June 1946, H.
B. Pin grey.

"Ranching in Northwestern South Dakota." 
Agr. Exp. Sta., S. D. State College, Brookings,
S. D., Bui. 385, April 1947, C. R. Hoglund and 
M. B. Johnson.

"Graphic Summary of Changes in Use of 
Crop Land in Tennessee," Agr. Exp. Sta., 
Univ. of Tenn., Knoxville, Tenn., Rural Re
search Series, Monograph No. 218, April 25, 
1947, B. H. Luebke.

"Farmers’ Cooperative Handbook," dgr. 
Ext. Serv., Texas A. & M., College Station. 
Texas, B-152, 1947, M. C. Jaynes.
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as the soil and previous fertilizer ap
plications. The Bermudas, Dallis, and 
Pangola require much higher levels of 
fertility than the Bahias and carpet. 
Under low fertility levels carpet grass 
tends to crowd out such species as Ber
m uda and Dallis.

Nitrogen is the most important single 
element necessary in the maintenance 
of established pastures, as shown by re
sults of four years of tests on Leon, 
Plummer, Bladen, and Fellowship fine 
sands. Complete fertilizers containing 
phosphorus and potash, however, gave 
still better results. The addition of lime 
gave only slight additional increases in 
yields.

Reporting on results of these experi
ments, Mr. Stokes cites the following 
percentage increases in yields over no 
fertilizer, as averaged ,for the four soil 
series: 36 pounds nitrogen, 35 per cent 
increase; 72 pounds nitrogen, 64 per 
cent; 144 pounds phosphoric acid and 
50 pounds potash, 11 per cent; 36-144- 
50 pounds N PK , 49 per cent; 72-144- 
50 pounds N PK , 84 per cent; 72-144- 
50 pounds N PK  plus 2,000 pounds 
dolomitic limestone, 91 per cent; and 
72-144-50 pounds N PK  plus 2,000 
pounds calcic limestone, 85 per cent in
crease in yield.

The Florida results indicate that 
phosphorus, lime, and potash can be 
applied every three or four years, if 
nitrogen is applied annually, with about 
as good effect on grass yields as annual 
applications of the minerals. The in
frequent applicatiqns should be heavy.

W here the agronomists applied an
nually 72-36-25-500 pounds of N PK  and 
lime, mean yields of dry carpet grass 
herbage for four years were 3,085 
pounds. W here they applied 72 pounds 
of nitrogen annually and 72-50-1,000 
pounds of PK  and lime every other year, 
mean yields for four years were 2,870 
pounds. W here they applied 72 pounds 
of nitrogen annually and 144-100-2,000 
pounds of PK  and lime the first year 
only, average yields for the four years 
were 2,930 pounds of dried herbage.

Fertilizers, of course, affect the m in

eral content as well as yield of grass. 
Carpet grass receiving nitrogen fertili
zer only contained lower percentages 
of calcium, phosphorus, and potash than 
unfertilized grass. On the other hand, 
carpet grass receiving lime, nitrogen, 
phosphorus, and potash was 61 per cent 
higher in calcium, 75 per cent higher 
in phosphorus, and 24 per cent higher 
in potassium than unfertilized grass. 
Thus the grasses receiving complete fer
tilizer carried much higher nutritive 
qualities.

Mr. Stokes and his fellow agrono
mists recommend either of the follow
ing four programs for maintaining car
pet or Bahia grass pastures on mineral 
soils:

1. Apply 300 to 500 pounds of 6-6-6,
5-7-5, 4-8-8, or similar fertilizer every 
other year. On years when complete 
fertilizer is not applied, fertilize with 
100 to 200 pounds per acre of sulphate 
of ammonia, nitrate of soda, or their 
equivalent. May apply lime at the rate 
of one ton per acre every five to seven 
years.

2. Superphosphate at the rate of 200 
to 400 pounds per acre every three to 
five years generally will improve the 
phosphorus and calcium contents of the 
forage and stimulate growth.

3. From 1,000 to 1,800 pounds of 
rock or colloidal phosphate increase the 
phosphorus and calcium contents of 
grass and generally stimulate growth. 
The addition of nitrogen and potash 
would improve growth. (This treat
ment is not recommended for the red 
soils of western Florida.)

4. Basic slag at the rate of 500 to
1,000 pounds per acre every three to 
five years may be used.

For maintaining Bermuda, Pangola, 
Dallis, and Napier grasses where le
gumes are not present, they recommend 
either of the following programs:

1. Apply 400 to 500 pounds of a
6-6-6 or similar fertilizer annually. 
Additional nitrogen would be desirable. 
Complete fertilizers can be applied
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was a nutritional deficiency due to lack 
of iron and copper in the herbage 
grazed. Later it was learned that co
balt is deficient on some ranges also. 
The grasses may not show the defi
ciency, but animals grazing them do.

Deficiencies of iron, copper, and co
balt usually are found together and are 
more prevalent on soils of the Lakeland, 
Leon, Immokalee, Blanton, and Ports
mouth series—which include most of 
the palmetto flatwoods areas, as well as 
yellow soils in the sandy ridge land 
growing blackjack oaks. W here minor 
elements are necessary, the Florida 
agronomists recommend alone or in a 
mixture at the following rates: Cop
per sulphate, 10 to 20 pounds per acre; 
zinc sulphate, 5 to 10 pounds; man
ganese sulphate, 10 to 20 pounds; and 
borax, 5 to 10 pounds per acre. Minor 
elements have proven most beneficial 
•on soils of southern and central Florida.

Another deficiency—lack of phos
phorus, which causes sweeney—often 
occurs independently. It can be cor
rected by fertilizing the pasture with 
phosphate or allowing the cattle access 
to feeding bone meal or defluorinated 
superphosphate.

S tarting the P astu re

Cattlemen are well aware of the fact 
that briers, saw-palmettos, bushes, and 
trees furnish little or no feed for ani
mals and prevent the growth of grasses 
which would feed the animals. Con
sequently, they are clearing their lands 
with bulldozers and heavy cutters and 
disking them thoroughly before they 
attempt to start grasses or clovers. Pas
ture plants, like other crops, require a 
good seedbed for best results.

W here a natural supply of fresh, clean 
water is not already available, wind
mills or pumps not over two miles 
apart, so the cattle never have to walk 
more than a mile to water, are installed 
to serve from two to four pastures each.

Fertilization according to the needs 
of the soil and the plants to be grown 
gives the newly planted pasture grasses 
or legumes a rapid start and increases

the nutritive value of the herbage. On 
most soils clovers require the applica
tion of from one to two tons of lime
stone, 600 pounds superphosphate, and 
100 pounds muriate of potash per acre. 
Lespedeza requires almost as much.

W . E. Stokes, Head of the Florida 
Station’s agronomy department, says 
carpet and Bahia grasses make better 
growth when given an application of 
400 pounds per acre of 4-8-8 fertilizer 
before seeding on less acid soils. On 
more acid soils a ton of limestone per 
acre in addition is desirable, especially 
for Bahia.

Bermuda, Dallis, and Pangola require 
more fertile soils than carpet and Bahia. 
Liming at the rate of one ton per acre 
and fertilizing with 400 to 600 pounds 
per acre of 4-8-8 or similar mixtures are 
desirable.

The late Dr.*W. A. Leukel, Station 
Agronomist, evolved an economical 
method of establishing carpet grass on 
flatwoods range free of palmettos and 
other objectionable growth. At the 
beginning of the rainy summer season, 
usually in late June, he burned native 
wiregrass and seeded the carpet. He 
found it best to select an area which 
had not been burned for two years, 
place adequate fire lines to prevent the 
fire from spreading to areas where it 
was not wanted, and widen these bar
riers by backfiring against the wind be
fore firing into the wind. After two or 
three days, when the ash has settled 
and preferably just before a rain, seed 
with 10 to 15 pounds of carpet grass 
per acre. Keep the'burned and seeded 
area accessible to grazing cattle at all 
times—they trample in the seed and 
help to get a sod. Adjacent areas can 
be burned in following seasons.

This method gives a good stand of 
carpet and, if done in the early part of 
the rainy season, almost completely 
eliminates wiregrass.

Fertilizing Established Pastures

Fertilizer and lime requirements for 
maintaining pasture grasses depend 
upon the species being grown, as well
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that of native wiregrass range is now 
well recognized. W here 20 and some
times even 40 acres of native range are 
required for one animal, the improved 
pastures often carry a cow to the acre 
for a good part of the year, especially 
if the improved pastures contain lespe- 
dezas and clovers in addition to grasses. 
Pasture legumes are of better feeding 
value than grasses, increase the grass 
growth, and improve its quality.

Animal husbandmen have been co
operating with agronomists in Florida 
for several years in testing the carrying 
capacity and beef-producing ability of 
improved permanent pastures, and they 
have learned pretty well what the aver
age results will be. On the basis of 
their data, various pasture plants when

grazed with steers may be expected to 
yield the following gains in pounds of 
beef per acre during a grazing season: 
Wiregrass, 5 to , 10 , pounds; carpet, 
Bahia, Napier, or Bermuda grass, 50 to 
300 pounds; carpet and lespedeza or 
other grass-lespedeza mixture, 100 to 
250 pounds; and carpet and clover or 
other grass-clover mixtures, 200 to 675 
pounds per acre.

Animal Husbandman R. S. Glass
cock says you can sit in the shade— 
after your pasture is doing good—and 
harvest $100 worth of beef per acre dur
ing a season. Perhaps it isn’t quite that 
soft, but improved pastures are now 
found all over Florida and are proving 
that they are the most profitable use to 
which large acreages of land can be put.

Soil Aeration . . . .  Fertilizers

(From page 12)

Midwest Agriculturist for the Ameri
can Cyanamid Company, on October 
7, 1947. W hile m aking dozens of soil 
profile studies during the day in Illinois 
in various'fields showing the typical 
symptoms of compacted-soil troubles 
as shown in Fig. 1, and with in
variably the same conclusion, we came 
upon the uncommon situation where 
one good-looking field of healthy corn 
plants was next to another field show
ing the tight soil difficulties of root- 
rotted and lodged plants. In this 
State where the ratio of one acre of 
deep-rooted legumes to 16 of corn 
exists, this combination was really 
worthy of study. The soil profiles and 
corn stalks shown in Fig. 7 tell the 
story. T ight soil to the plow depth 
and poorly developed, rotted roots were 
in the field to the left. Good porosity 
and tilth in the sample to the right 
provided the better soil environment 
for healthy roots and vigorous plants.

D r. Boyd then visited the grower of 
the better field, Ben Apke, on Route

119 about eight miles west of Rantoul, 
Illinois, and got the cropping history of 
both fields. Three years of good alfalfa 
preceded the corn in the better field, 
and a red clover pasture preceded the 
poorer corn. The compacted soil in the 
corn field following red clover sod 
convinced all of us of the superiority 
of alfalfa as a tilth-improving crop. 
The same weather conditions affected 
both these fields this year. The con
clusion is too good to omit: Had 
more soils in the Midwest been in bet
ter tilth the damage to the corn crop 
attributed to wet weather, drought, and 
root-rots would have been greatly re
duced in severity.

Discussion

Numerous other case histories could 
be cited to expand this story. The evi
dence is conclusive and points to the 
need for more deep-rooted legumes 
in the rotations in the states showing 
the widest ratios of acreages planted 
to deep-rooted legumes and corn. The
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every other year, with nitrogen applied 
in the alternate years.
. 2. If rock, colloidal, superphosphate, 

or other phosphate is used, it should 
be supplemented with nitrogen and 
potash. Lime may be needed every 
three to six years.

For sandy soils underlaid with lime, 
they suggest applying a complete fer
tilizer and 'nitrogen as recommended 
for acid sandy soils, but lime will not 
be needed.

For muck soils apply 200 to 400 
pounds of 0-8-12 or 0-8-24 per acre every 
one or two years. The agronomists do 
not recommend rock or colloidal phos
phate for non-acid sands and mucks.

As yet they do not know how fre
quently it will be necessary to apply 
the minor elements. If established sods 
have not been fertilized with copper 
and manganese they should receive the 
same applications recommended for 
establishing pastures— 10 to 20 pounds 
each of copper and manganese sul
phate per acre.

M anagem ent for M aintenance

Weed control and sufficient grazing, 
without overgrazing, are essential for 
pastures to return their highest yields. 
Weeds are controlled by mowing ma
chines or rotary choppers, the latter 
being more satisfactory for rough land 
and pastures containing woody plants. 
Annual weeds can be exterminated gen
erally by mowing during the bloom 
stage to prevent seeding. Roy Blaser, 
former Agronomist at the Florida Sta
tion, found that dogfennel cut one inch 
from the ground on July 7 was practi
cally eliminated for that year, while 
field thistles cut two inches above 
ground on May 31 also were practically 
eliminated. W hen these weeds were 
cut six to eight inches above ground 
with a rotary chopper, many revived 
sufficiently to produce seed.

Pasture plants in the vegetative stage 
are growing rapidly, producing new 
leafage, taking in a maximum of min
erals, high in protein and minerals and

low in fibers and woody materials. As 
they mature or approach the reproduc
tive stage, when they begin to form 
seed heads, they are more fibrous and 
lower in mineral content.

Where there are not enough animals 
on the pasture to keep the grasses in a 
vegetative stage, mowing will aid ma
terially in doing this. Mowing is espe
cially beneficial during the summer 
months when the grasses have a ten
dency to seed heavily. It is desirable, 
however, to permit some pastures to 
grow to, or nearly to, maturity in Sep
tember or October to furnish winter 
feed. Many good cattlemen take their 
animals off of certain pastures by early 
September to have a reserve of winter 
grazing of mature and frosted grasses.

Overgrazing will kill out practically 
any of the improved pasture grasses and 
is to be avoided.

H arvesting Seed

Until recent years Florida has looked 
to other areas for practically all of its 
grass and legume seed. Now, how
ever, it has a well-established seed in
dustry that has come as a companion 
to the improved pasture program. Flor
ida seed often are superior to those of 
the same kinds of grasses and legumes 
obtained from other areas. They are 
adapted to the State’s climatic condi
tions.

Carpet and Bahia grass seed have 
been gathered with combines or with 
seedpan attachment to mowing ma
chines, and a special seed stripper has 
been devised for use in harvesting Pen
sacola Bahia seed which do not mature 
all at the same time. Dallis grass also 
seeds prolifically in Florida, as do the 
clovers grown there and annual lespe
deza. It is hoped that the fescues will 
become the source of another seed in
dustry.

Reaping the H arvest of Beef

That the carrying capacity and qual
ity of feed produced on improved 
permanent pastures is much superior to
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The Management of M int Soils
{From page 20)

m int leaves and other plant parts have 
been made. These are summarized in 
Table 5. Leaf samples taken in June 
contain more potash than those col
lected in August. Rate of application 
of potassium is reflected in increased 
leaf potash. Potassium content appears 
to be higher in stems than in blossoms 
or leaves. Scorched leaves from plots 
without potash fertilizer contained one- 
third the amount of potassium that

was found in leaves from plots where a 
medium amount of potash had been 
applied in the fertilizer.

Production of mint oil of high qual
ity and adequate tariff should protect 
from ruinous foreign competition.

Further study is needed of fertilizer, 
rotation, and irrigation problems, use 
of spent mint straw, control of weeds 
and pests, and mechanical facilities for 
quick, clean distillation.

Do Soybeans Cause Clover Failures?
( From page 24)

bus, Ohio, in 1946, hay yields from all 
treatments as well as different seeding 
methods averaged slightly higher on 
soybean ground than on corn ground 
with the legumes sown in either wheat 
or oats.

The Agricultural Experiment Station 
it Lafayette, Indiana, set up a project 
:o study the effect of soybeans on sub
sequent legume crops, mainly red clover

and alfalfa. The part dealt with here 
was designed especially to determine 
whether applications of lime and fertili
zer will equalize stand and yields of 
clover seedings in small grains follow
ing soybeans and corn.*

In 1944 and 1945 a number of com-

* This research was made possible by  a fellowship 
grant from the Central Soya Co., F ort Wayne, 
Indiana.

S oluble fe r tiliz e r  is d raw n  th ro u g h  h ere  in to  suc tion  side o f irrig a tio n  pum p fo r  a|
th ro u g h  sp rin k le rs .

I
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opportunities for more studies on soil 
and plant interrelations are great, and 
the efforts of graduate students in 
agronomy should be directed to these 
problems. The fundamental impor
tance of adequate oxygen for root 
respiration and nutrient absorption has 
received consideration recently by 
Lawton,12 Smith and Cook.3 These 
workers have duplicated field soil com
pactions in greenhouse studies with 
corn and sugar beets. The cultures 
were fertilized in various ways and 
both aerated and non-aerated pots at 
different moisture levels were used to 
study the effects of the soil compac
tions on the growth and composition of 
the plants.

Further studies should be made with 
corn hybrids to determine definitely 
what the critical conditions are when 
the aeration, moisture, and nutrient 
supply factors predispose the roots of 
these plants to infection by the common 
root-rotting organisms. Field observa
tions showed clearly that the roots were 
less affected under the soil tilth condi
tions following deep-rooted legumes 
this year. One of the most common 
organisms causing root rots of corn 
this year was the wheat scab fungus, 
Gibberella saubinetti. Tons of this 
inoculum are widespread and if favor
able conditions of wet weather and 
temperatures prevail next spring, the 
wheat crop may have an unwelcome 
visitation of scab troubles. If this 
should happen, the effect of the soil

Pasturing Cattle
( From

grazing in November, December, and 
January. By removing the cattle, the 
oats can be harvested for grain in May. 
This same land can be used for Alyce 
clover or other legume hay crops dur
ing the summer months and is good in
surance for a successful cattle produc
tion program.

Some of the larger orchardists, par-

compactions in 1947 might interest the 
plant pathologists.

Further, the soil physicists should 
find it interesting to determine all 
of the factors involved when the re
peated pulverizations of clay soils by 
rubber tires, plows, discs, and other 
friction equipment contribute to the 
soil compactions which develop by 
eluviation. The soil chemists should 
also adjust the interpretation of the 
commonly used soil tests for making 
recommendations for the use of fer
tilizers to include the soil structure- 
tilth conditions under which the crops 
will be grown.

Thus it is seen that the current 
status of compacted soils, especially the 
clay soils with low organic matter con
tents, needs the attention of all groups 
interested in soil fertility conservation 
and crop production. This field for 
research remains wide open and at
tractive from the standpoint of practical 
agriculture. The case histories reported 
herein support these last statements.

L iterature Citations

(1) Lawton, Kirk. The influence of soil aera
tion on the growth and absorption of 
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in Tung Orchards
page 14)

ticularly in St. Tammany Parish, are 
doing only a limited amount of grazing 
because of summer cultivation of tung 
orchards and the extra work involved 
in shifting stock from one part of the 
orchard to the other. However, ac
cording to County Agent W. P. Knight 
of St. Tammany Parish, all of them are 
continuing to graze to some extent.
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T a b l e  V I.— I n f l u e n c e  o f  L i m i n g  o n  t h e  U p p e r  T w o  I n c h e s  o f  S o i l

Treatment

None Fine Lime
400 lbs. 
0-12-12  
+  Lime

800 lbs. 
0-12-12  
+  Lime

Plow Depth  
6"

Upper
2"

Upper
2"

Upper
2"

Upper
2"

PH PH pH pH pH
Wright Farm ............. 5 .1 5 .5 6 .1 6 .4 6 .7
Gerke Farm ................ 6 .7 6 .9 7 .4 7 .4 7 .3
Heiman Farm ............ 6 .5 6 .7 7 .5 7 .6 7 .5

is believed to be due to looseness of the 
soybean ground.

Average rainfall during the winter 
of 1944-45 and an ample, well-distrib
uted supply of moisture in a relatively 
cool summer created favorable condi
tions for the establishment and develop
ment of clover seedings in 1945.

A total of ten tests (five in wheat 
and five in oats) was harvested in 1945 
and 1946. As customary in Indiana 
only one cutting was made of clover 
and two of alfalfa with the fields then 
generally left for pasture. W ith the ex
ception of one test in wheat where the 
yield of clover was substantially re
duced by anthracnose in the spring of 
1946, there was no noticeable loss 
through diseases or insects.

The results of these tests (Table V ) 
show that legumes following soybeans 
have outyielded legumes following corn 
by an average of 170 pounds of hay 
per acre regardless of companion crop 
and fertilization.

W ith increases of over 800 pounds of 
hay per acre for the first 400 pounds 
of 0-12-12 and additional increases of 
about 500 and 300 pounds per acre on 
soybean and corn ground respectively 
for the second increment of fertilizer, 
the treatments have done reasonably 
well in oats considering that only in one 
test two cuttings of alfalfa were taken.

In the wheat tests the yield increases 
were considerably smaller with only 
about 300 pounds of hay per acre for 
each of the two fertilizer increments.

The effect of the fertilizer on the 
yield of hay was about the same whether 
the legume followed soybeans or corn. 
The method of application, however, 
made a considerable difference. Disc
ing the fertilizer in, though only 
slightly, as in preparation for oats, was 
far more effective than top-dressing 
without further mixing with the soil.

Liming had little effect on the yield 
of hay because, especially in 1945, most 
test fields were for all practical pur
poses high enough in lime to warrant 
the growing of clover. W hen disced 
in in preparation for oats, the applica
tion of lime usually increased the 
amount of hay slightly in comparison 
with the corresponding unlimed plot. 
But when fine lime was top-dressed on 
wheat in amounts calculated to bring 
the surface soil up to an only very slight 
acid reaction, which required from 500 
to 2,000 pounds per acre, yield depres
sions of varied magnitude were ex
perienced.

The change in soil reaction by liming 
wheat following soybeans is shown in 
Table VI. The reaction of the test 
fields as represented by the untreated 
plots was determined in January 1945 
before the lime was applied. The deter
minations from the upper two inches 
of the limed plots were made at harvest 
time in June 1946. In each of these 
tests the hay yield from the limed plots 
was lower than the unlimed plots. 
Likewise ground limestone applied to 
the surface of the soil on permanent
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parative tests were placed with farmers 
throughout Central Indiana where most 
of the complaints originate. In all cases 
comparisons for legumes were provided 
by locating these tests in fields which 
in the preceding season had been partly 
in soybeans and partly in corn. Care 
was taken in selecting fields where the 
seedbed preparation for the companion 
crop was identical regardless of the 
preceding crop. A special effort also 
was made to choose fields high enough 
in lime content to guarantee legume 
growth and so to eliminate one of the 
most common and sorely neglected 
causes for clover failures.

In spite of the fact that in nearly 
all tests the corn preceding the small 
grain was fertilized while the soybeans 
were not, differences between available 
P2O s and K zO respectively after corn

and after soybeans were almost non
existent according to test. (Table IV) 

Two rates of fertilizer (400 and 800 
pounds of 0-12-12 per acre), with and 
without additional lime as well as lime 
alone, were applied on replicated plots 
laid out at right angles across the soy
bean and corn strips. For seedings in 
winter wheat the treatments were ap
plied as top-dressings in early spring 
previous to the sowing of the legumes. 
In preparation for oats, fertilizer and 
lime were disced in lightly before seed
ing. Rainfall was short during most 
of 1944 and the severe drought during 
midsummer proved damaging to all 
crops. It was especially severe on 
clover and, as evidenced by stand 
counts, affected legumes after soybeans 
more than after corn. Clover stands 
on soybean ground were about 25 per 
cent poorer in oats than in wheat. This

T a b l e  V .— R e s u l t  o f  C l o v e r  F e r t i l i z a t i o n  T e s t s  o n  S o y b e a n  a n d  C o r n  G r o u n d . 
Y ie l d  o f  L e g u m e  H a y  i n  P o u n d s  p e r  A c r e  ( C o m p a n io n  C r o p — O a t s )

Average of 5 tests 1944—45 and 1945-46

Treatment After Soybeans 
lbs./acre

After Corn 
lbs./acre

Increase 
After Soybeans 

lbs./acre

No treatment* .............................................. 3 ,380 -
3,708
4,321
4,449
4,782

3,309 71
Lime on ly ..............  . . .......................... 3,553 155
400# 0-12-12 ............................................ 4,217 104
400# 0-12-12 -f lim e........................................ 4 ,255 194
800# 0-12-12 .................................................. 4,441 341
800# 0 -1 2 -1 2 + l i m e ....................................... 4,959 4,661 298

Companion Crop =  Wheat 
Average of 5 Tests 1944—45 and 1945—46

Treatment
After Soybeans 

lbs./acre
After Corn 

lbs./acre

Increase 
After Soybeans 

lbs./acre

2,967 2,608 359
2,702 2,696 6

400lff 0-12-12 ....................................... 3,117 3,061 56
4 0 0  « 0—12—12 4-lime ............................... 3,081 2,963 118
800tff 0-12 12 ................................... 3,534 3,309 225
fiOOgt O—12—12-4-limn .............................. 3,229 3,115 114

* “No T reatm ent" disregards whatever over-all fertilization has been applied to the companion crop.
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this is the period in which the awful 
figure of Old Scrooge stands watchful 
guard against your natural inclination 
“not to be bothered.”

W hether the doors of Home Sweet 
Home be wreathed in roses or sparkling 
with icicles on December 25th—it’s the 
only fit place to be as the curtain rolls 
down on another long year of striving.

IT ’S T H E  PLACE to be lazy without 
self-condemnation. It’s the place to 

read old dog-eared childish books and to 
poke through old boxes of keys, mibs, 
jackknives, and stamp collections. It’s 
the place to smile at Mother once more 
for just awhile, or else to hunt up her 
faded picture in the walnut dresser and 
lovingly smooth the quaint patch-work 
quilt, stitched by patient fingers, long 
since quiet and at peace.

It’s returning to the old gate, yearn
ing for the old dog at the empty kennel, 
beckoning to old chums now too fat or 
fashionable to follow you. It’s listen
ing to the rasping chimes of the family 
clock as you doze off in the little bed
room with the dormer windows—try
ing to believe in fairies and to banish 
the bogies. (Just as you have been 
doing so often these forty years since.)

It’s awakening to the creak of wagon 
wheels on the frosty snow, the blessed 
batter cake aroma; and to listen in vain 
to hear Father at the staircase calling 
cheerfully, “Time to get up, Buckshot!”

Consulting my Mother’s penciled 
diary, I find evidence that for her 
Christmas began along in gooseberry 
canning time the summer previous and 
continued unabated through autumn 
evenings, as long as there was kerosene 
to light the lamps to sew by. To be 
sure, she didn’t say so right out loud, 
but a fellow who lived with her and 
noted her objectives is able to read into 
that old diary a heap more than her 
brown penny pencil ever dreamed she 
had up her sleeve.

I guess all good Mothers with healthy, 
careless families are like that; and my 
wife’s own habit of never sitting down

idly with empty hands proves that the 
best American women of all genera
tions eternally think of the present in 
terms of future comfort and prepared
ness.

Mother’s kitchen was needlessly large, 
and the floor uneven and hard to keep 
clean. W ater for cooking and dish 
washing had to be carried from an 
outer well and a cistern pump in the 
“summer house.” Too often we forgot 
to fill the pails or split the kindlings. 
Cooking was done over a low, cast-iron 
stove, with a sagging oven door and no 
thermometer, the pipes bubbling with 
creosote at joints and chimney piece. 
Every week or oftener the greasy coal- 
oil lamps had to be refilled and the 
chimneys washed and polished. The 
parlor hanging lamp, with its purple 
bowl and crimson shade, circled with 
glass pendants, must receive the once
over. Chunks of firewood thumped 
down on the “zinc” mat near the heater 
left more litter and dust to be gathered 
up. O ur dogs were forever nosing and 
tracking in and out; and our closet 
floors held more duds than the wall 
hooks intended for them.

Yet somehow, out of the dear past, 
I cannot recall ever hearing Mother be
wail her lot in life, even when all she 
got out of Christmas was the things she 
sacrificed to give to us.

AFTER A LONG DAY’S trudging 
and bending, she would stand at 

the threshold of the “sitting room” 
pushing her dark hair away from a 
flushed and tired face, and remark 
“how nice and cozy it is to come in 
here and do my darning by the fire, 
with all my family around me.” Maybe 
at this point some of us would grab 
away her work basket and hand her a 
library book to read aloud, because she 
had such a rich, soothing voice, and she 
would stop and sniffle with us at the 
sad parts .of Tiny Tim  or Little Nell.

And one winter she had Father 
search the woods for spruce boughs and 
sewed them neatly on cardboard cut-
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pastures in Indiana was found by Mott 
to have reduced yields in some cases as 
much as 10 and 15%.8

The reduction of clover yields in these 
cases is probably due to the depressing 
action of lime upon the availability of 
soil nutrients. Pierre and Browning as 
well as others have found the injurious 
effect of overliming associated with a 
disturbed nutrition of the plants, mainly 
with phosphate.9 However, soil tests 
of our clover tests and of the earlier 
pasture tests did not show any marked 
difference in available phosphorus and 
potassium between the limed and un
limed plots.

Considering the data from all the 
tests presented here, it is evident that 
the claim of the adverse effect of soy
beans on subsequent legume crops can
not be generalized.

Additional work on the subject of 
clover failures following soybeans is 
still in progress. Besides continuing 
fertilization tests, a study of the influ
ence of soybeans, corn, and an alfalfa- 
brome grass mixture on the physical 
and chemical properties of several im
portant Indiana soils and on the growth 
of subsequent legumes is under way. 
Furthermore, different tillage methods 
are compared in order to determine 
which practice will improve the physi
cal condition of the soil after soybeans 
so as to give subsequent legumes the 
best start. In addition, the growth and 
yield of various legume species sown 
in wheat and oats on soybean and corn 
ground are carefully checked in several 
tests.

In the meantime most disappoint
ments in stands and yields of legumes 
in rotations with and without soybeans 
can be avoided by providing conditions

suitable for their growing. Main re
quirements are sufficient plant food 
and lime, a firm seedbed, and the proper 
use of reliable, inoculated seed. With 
favorable weather and in the absence 
of insects and diseases, which unknown 
and unnoticed by the farmer can take 
a heavy toll in legume seedings but 
should not be confused with poor soil 
condition, clover failures should be 
sharply reduced.
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Yours for Yuletide
{From page 5)

for Christmas morning. Young voices 
and pattering feet will be your reveille.” 

Then as the years pass and the young
sters vanish from your sphere and per

chance a slightly larger revenue is yours 
to use, the chance once more arrives to 
brighten some other Christmas home in 
memory of bygone family tapers. For
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But regardless of creeds and national 
systems, I have felt that folks all over 
the world were striving hard for much 
the same goal. This goal is probably 
envisioned in other religions than ours, 
but it has a very plaintive and human 
attribute—that some good must come 
to folks on earth, and not all be saved 
up to reward achievers of the life to 
come. If I could play a harp I ’d like 
to begin my lessons here, and not post
pone the symphony until I sprouted 
wings. If I could do some good I ’d 
like to do it now—I fear the angels will 
not need my kind attention. (A nd if 
assigned elsewhere, I wouldn’t have the 
courage or the opportunity.)

JUST IN  T H IS  W AY, the Christ
mas season is dedicated to sweet

ness and light. In our pursuit of such 
ideals we must be set to music allegro, 
with cheerful song and time out for 
warmth and jest. For this is part of 
the new picture we hope to paint on a 
large world canvas, and the realm in 
which the world wants to dwell. Any 
other mode of approach is fatal, because 
it smacks of the dungeon and the prison 
camp, the woes of war and the fears 
unknown.

Dour, long-faced, solemn, and fore
boding faces have too long reigned and 
spread disaster. If all we can offer is 
more harsh discipline, more sacrifice, 
more dumb acquiescence in half-baked 
doctrines, then all we have learned at 
Christmas is just so much lost effort.

So poke the fire, light the candles, 
and enjoy the fullest of the season’s 
cheer. But do not draw the shades or 
bar the door, for if there was ever a 
time to let our lights so shine before 
men upon the snows of despond, this 
is the hour.

My heartiest wishes for readers of 
BETTER CROPS W IT H  PLA N T 
FO OD is a world-wide program to up
hold the principles of Christmas, even 
if all of the population doesn’t believe 
in Santa Claus.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

Time Proven LaMotte 
Soil Testing Apparatus
L a M o tte  S o il T e s t in g  S erv ice  is  th e  
d ir e c t  r e s u l t  o f  26 y e a rs  o f e x te n s iv e  
c o o p e ra tiv e  re se a rc h  w ith  ag ro n o m is ts  
an d  e x p e r t  so il  te c h n o lo g is ts  to  p ro v id e  
s im p lified  so il  te s t in g  m e th o d s. T h e se  
m e th o d s  a re  b a se d  on  fu n d a m e n ta lly  
so u n d  c h e m ic a l re a c tio n s  a d a p te d  to  
th e  'S tu d y  o f so ils , an d  h a v e  p roved  to  
be in v a lu a b le  a id s  in  d ia g n o s in g  defi
c ie n c ie s  in  p la n t  food _ c o n s titu e n ts . 
T h e se  m e th o d s  a re  flex ib le  an d  a re  
c a p a b le  o f a p p lic a tio n  to  a l l  ty p e s  of 
so il  w ith  p ro p e r  in te rp re ta t io n  to  com 
p e n s a te  fo r  an y  sp e c ia l s o il  c o n d itio n s  
en c o u n te re d .
M e th o d s  fo r  th e  fo llo w in g  a re  a v a i l 
ab le  in  s in g le  u n its  o r  in  co m b in a tio n  
s e t s :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity &  alka-
N itrito  Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
8ulfates Replaceable Calcium

T e s ts  fo r  O rg a n ic  M a tte r  a n d  N u tr ie n t  
S o lu tio n s  (h y d ro c u ltu re )  fu rn ish e d  on ly  
a s  s e p a ra te  u n its .

LaMotte Combination 
Soil Testing Outfit

S ta n d a rd  m odel fo r  p H , N i t r a te , 'P h o s 
p h o ru s  an d  P o ta sh . C om ple te  w ith  in 
s tru c t io n s , $35.00 f.o .b . T o w so n , M a ry 
lan d .
I l lu s t r a te d  l i te r a tu r e  w ill  be se n t upon  
re q u e s t  w ith o u t o b lig a tio n .
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out letters made to spell “Merry Christ
mas at Home.” T hat was the same 
year I gave up my faith in Santa Claus; 
but sensing that I was the last one of 
the clan to retain that tradition, and 
the youngest, I hung up my home-made 
knits behind the base-burner, just to 
please my Mother once more.

MY FA TH ER  was denied a bookish 
education, but he wanted us kids 

to have a few books at Christmas, 
which he picked out himself. As I 
think it over now and recall the ones 
he gave us, it seems he must have had 
a little help from Mother. On my 
shelves today are a few leftovers from 
boyhood fiction favorites. Here is one 
of them, bound in faded red, with 
coarse, thick brown leaves, bearing the 
title, “Tanglewood Tales from Haw
thorne.” On the flyleaf in Mother’s 
hand it says, “Christmas 1900, from 
your Father, with Best Wishes.” But 
on the back inner cover is left a tiny 
pasted label, “I was bought at the Fair 
Store,” with a dim notation by the 
clerk, “25 cents.”

Pray, after all, what was 25 cents if 
you wanted to give your kid a pretty 
good book for Christmas? You 
wouldn’t miss it six weeks later. Since 
then on many occasions I have met 
those same heroes of Hawthorne’s 
classic fable, dressed in finer garb and 
presented in nobler folios. Yet the 
Golden Fleece, the greedy Minotaur, 
and Ulysses and the crafty sirens have 
never stepped forth in more dramatic 
pageantry than they did upon our first 
acquaintance in that little book at 
Christmas more than forty years ago. 
So you also may bear similar witness, 
my friends, that the gift without the 
giver is bare; and that the old, the 
simple, and the tender things remain 
the longest and leave us fully satisfied.

Yes, and I had a brother, too, a lad 
grown up and gone from home, who 
purchased sundry books of high ad
venture and made me conversant with 
the noble and the just and great. Valued

in terms of edition or of style, none of 
these ranked high; but I knew he had 
to skimp himself a trifle to make them 
mine. These and a limp leather Testa
ment presented to me by a neighbor 
lady are at the bottom of a storage box, 
waiting to be read some day again—I 
hope as thoroughly and potently. Of 
such were our common family experi
ences.

All this was our mutual heritage, our 
joint privilege for many a holiday inter
val we have shared in this best land 
of all lands, trying our best to translate 
it into peace and joy forevermore.

Amid much wrangling, much bitter
ness, and kindred suspicions we of the 
country that granted us so many pleas
ant Yuletides carry at bottom nothing 
but good will and hearty respect for 
the basic needs and yearnings of man
kind for better and wiser ways of liv
ing.

Most of us here in the United States 
are people who have little to do per
sonally with the tragic forces that direct 
our fates. Just as the farmer plows 
and prepares the soil for a hopeful har
vest and plans to do his humble part 
in a spot of small world-wide conse
quence, so the majority of us without 
real power to achieve peace and good 
will beyond our local zones intends to 
uphold that domestic tradition.

W E HAVE SEEN that heart’s de
sire falter and fizzle out in the 

wake of remorseless greed and thirst 
for power. Some of us have even 
offered human sacrifice on such pagan 
altars. But we did it in fond hope that 
this would be the last of sordid sorrows 
and useless misery.

Religion means different things to 
different people. Ours happens to be 
one of simplicity and peace, devoid of 
vainglory and selfish lust. Yet some
how certain other landed leaders choose 
to regard us as interlopers instead of 
kindly helpers; as connivers for corrup
tion instead of “eager beavers” for jus
tice and fair play.
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Samuel Hopkins Adams, who was 
always willing to try anything once, had 
accepted an invitation to a nudist party. 
Describing the experience to some 
friends the next day, he said, “They 
certainly didn’t do things by halves. 
Even the butler who opened the door 
for me was completely nude.”

“If he wasn’t uniformed, how did 
you know it was the butler?” asked 
Mr. Adams’ literal-minded publisher.

“Well,” said Mr. A dam s,. “it cer
tainly wasn’t the maid.”

* * *

Mose was brought up for the fourth 
speeding offense. H e muttered under 
his breath something that sounded a lot 
like an oath.

“Repeat that!” snapped the judge.
“Ah says, God am de jedge, God am 

de jedge!”
* * *

TO O  BAD

A m an hitched up the family nag and 
took his daughter for a drive. At a 
lonely stretch in the road, a masked 
bandit held them up. The man barely 
had time to whisper to his daughter, 
“Hide your diamond bracelet in your 
mouth.”

The bandit took everything they had 
and drove off in the gig, but he never 
found the bracelet. W hen he was out 
of sight, the father observed, “It’s too
bad we didn’t bring Mama. W e could
have saved the horse and buggy.”

*  *  *

Most women would be more spic if 
they had less span.

A motorcycle cop pulled up beside a 
parked car on a country road in the 
wee small hours of the morning.

“Hey,” he yelled, “what business 
have you got to be out here at this 
time of the night?”

“This isn’t business,” came a voice 
from within, “it’s a pleasure.”

* * *

A minister was riding on a train 
when a big,- strapping rough fellow 
came in and sat down beside him. 
Sizing up the prelate, he exclaimed, 
“W here in hell have I seen you be
fore?” to which the minister replied, “I 
don’t know; what part of hell are you 
from ?”

PREM ATURE
Young Bride: “That baby tonic you 

advertised—,” she began, “does it really 
make babies bigger and stronger?”

Druggist: “W e sell lots of it, and 
we’ve never had a complaint.”

“Well, I’ll take a bottle.”
In five minutes she was back. “I 

forgot to ask about this baby tonic, 
who takes it—me or my husband?”

* # *

Rastus (throwing down four aces): 
“There, guess I win this ole pot, all 
right.”

Sambo (angrily): “You play this 
game honest, boy; play it honest! I 
know what cards I dealt you!”

* * *

Doctor: “You must avoid excite
ment.” ...

Bachelor: “Oh gee, Doc, can’t I even 
look at ^em across the street?”

.5 4
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Circulars
Tom atoes ( G en e ra l) 
A sparagus (G en era l)  
V ine Crops (G e n era l)

Sweet P o tatoes (G eneral)
B etter Corn (M idw est) and (N ortheast) 
T he Cow and  H er P astu re  (G eneral)

Reprints
N-9 P rob lem s o f Feeding C igarleaf Tobacco 
F -3-40 W hen F ertilis in g , Consider P lan t-food  

C onten t o f  C rops 
S-5-40 W hat Is th e  M atter w ith Y our Soil? 
11*12-42 W artim e C on trib u tio n  o f th e  A m eri

can  P o tash  In d u stry  
J-2-43  M ain ta in ing  F ertility  W hen Growing 

P ean u ts
Y-5-43 V alue &  L im ita tions o f  M ethods of 

D iagnosing P la n t N u trien t Needs 
FF-8-43 P o tash  fo r  C itrus Crops in  C aliforn ia 
A-1-44 W hat’s in  T h a t F ertilise r  Bag?
H -2-44 Efficient F ertilise rs  fo r  P o ta to  Farm s 
AA-8-44 F lo rida  Knows How to  F ertilise  

C itrus
Q Q -12-44 L eaf A nalysis— A G uide to  B ette r 

Crops
P -3-45  B alanced F ertility  in* the O rchard  
Z-5-45 A lfalfa— the  A ristocrat 
DD-5-45 A Case o f  C om bined P otassium  and 

B oron Deficiencies in  G rapes 
GG-6-45 Know Y our Soil
0 0 -8 -4 5  P o tash  F ertilise rs  Are Needed on 

Many M idw estern Farm s 
TT-10-45  K udsu  R esponds to  P otash  
ZZ-11-45 F irs t . Things F irs t in  Soil F ertility  
CCC-12-45  P o o r S o ils -^ P o o r P eople 
H -2-46 Plow-sole P laced  P la n t Food fo r  Bet

te r  C rop P ro d u c tio n  
S-4-46 P low -under F e rtilise r  Ups Corn Yields 
T -4-46 P o tash  Losses on th e  D airy Farm  
W -4-46 M uck Soils P ro d u ce  Q uality  Sweet 

Corn fo r  C anning 
Y -5-46 L earn  H unger Signs o f  Crops 
AA-5-46 Efficient F ertilise rs  Needed fo r  P rofit 

in  C otton 
BB-5-46 T he Soil Is O ur H eritage 
H H -6-46 M istakes Versus Essentials o f  P ond 

M anagem ent fo r  Fish 
11-6-46 P astu res  In M ississippi P roduce 

P ro fits
NN-10-46  Soil Testing^—A P rac tica l Aid to  

th e  G row er &  Industry
0 0 -1 0 -4 6  Soil A eration  Affects F ertilise r 

Needs
W W-11-46  Soil R equirem ents fo r Red Clover 
XX-12-46 F arm  M echanisation  in Relation 

to  C otton Q uality  and M arketing 
YY-12-46  How Gue rnsey Calves H elped Solve 

a Feed &  Crop F ertilisa tio n  P roblem
ZZ-12-46 A lfa lfa  A Crop to  U tilise the

S ou th ’s Resources 
A-1-47 F ertilis ing  Vi’getablcs by Applying 

F e rtilise r  to  P reced ing  Cover Crop 
B -l-4 7  T he Use of D ipicrylam ine in  Tissue 

T esting fo r P o tash  
D -l-4 7  Good P astu res Conserve and Pay 
G-2-47 Research P o in ts the Way fo r H igher 

Corn Yields in  N orth C arolina 
n -2 -47  Large Grasses fo r  P astu re
1-2-47 F ertilise rs  and H um an H ealth  
J-2-47 Yields T ell the  Story

K-2-47 P o tash  Pays fo r  Peas a t Chehalis, 
W ashington 

L-3-47 Sugar Beets R equire A dequate Soil 
A eration

M-3-47 The Role o f M ajor Elem ents in P lan t 
N utrition

N-3-47 Efficient M anagem ent fo r  A bundant 
Pastures

0 -3 -4 7  Increased Q uality  o f P roducts Is 
Answer to  the P roblem  

P-3-47 Y ear-round G rasing 
Q-4-47 F ertilisers  fo r Sugar Beets 
R-4-47 The Effects o f F ertilisers on the 

B lackland Soils o f Texas 
S-4-47 Rice N utrition  in  R elation to  Stem 

Rot o f Rice 
T-4-47 F ertilise r P ractices fo r  Profitable 

Tobacco #
V-4-47 Don’t Feed A lfalfa a t the “ Second 

T able”
W -4-47 T he Search fo r  N utrien t Deficiencies 

in  F arm  Crops 
X-5-47 Potato-grow ing Developments in  New 

England
Y-5-47 Increasing G rain P roduction  in  Mis

sissippi
Z-5-47 Building and M aintaining Good Lawns 
AA-5-47 The Potassium  Content o f Farm  

Crops
BB-5-47 More P ala tab le  Grass Is More N utri

tious
CC-5-47 Ten Years o f Soil-building in Ver

m ont
DD-6-47 P rofitab le Soybean Yields in  North 

Carolina
EE-6-47 The W heelocks of V erm ont Grow 

Grass
FF-6-47 Com m unity C ooperation in  Soil 

Conservation 
GG-6-47 Corrective M easures fo r the Salinity 

Problem  in Southw estern Soils 
HH-6-47 D eterm ining New and Better Fer

tilizer Ratios
II-8-47 W hole-farm  D em onstrations 
JJ-8-47 Analyzing the Soils of Northwest 

Louisiana 
KK-8-47 M inor P lan t N utrients 
LL-8-47 Reshaping New England Farm  Land 
MM-8-47 F ertilising  Potatoes Economically 

in A roostook County, Maine 
NN-10-47 L et's Replace Guessing with Soil 

Testing
0 0 -1 0 -4 7  From  Broom Sedge to Beef Cattle 
P P -10-41  Potash  F ertilisation  of A lfalfa in 

Connecticut 
QQ-lO-47 F ertiliser Placem ent fo r Corn on 

Sandy Soils of M innesota 
RR-10-47 Urine Spots Reveal Soil’s De

ficient’ fes
SS-10-47 Soil F ertility  and Management 

Govern Cotton Profits

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.



Make your ow n GOOD LUCK!
Would you like to know the secret 
of catching a nice “mess” of big fish 
every tim e you “wet a hook” in your 
favorite pond?

The secret is plankton algae! All 
the fish in your pond depend, directly 
or indirectly, on plankton algae for 
food. They either eat plankton algae, 
or eat animal and insect life which 
exists on plankton algae, or eat other 
fish which eat plankton algae.

P lankton  algae is  a tin y  
water plant, so small it cannot 
be seen by-the naked eye. But 
you can tell when plankton 
algae is present in sufficient 
quantities, as it gives the water 
a greenish or brownish color.

When your pond is well- 
m a n a g e d  a n d  p r o p e r l y

stocked with fish and the water sup
ports an abundant growth o f plank
ton algae, you always have good 
fishing luck. Like other plants, plank
ton algae requires plantfood for 
abundant growth. By adding ferti
lizer to your fish pond, you increase 
the growth of plankton algae and 
thus supply the food needed to grow 
more fish and bigger fish.

Virginia - Carolina Chemical 
Corporation has been a leader 
in the manufacture of better 
fish-pond fertilizers for many 
years. In  growing crops or 
growing fish, make your own 
good luck: UseV-C Fertilizers! 
F R E E :  Write to the address 
below for your free copy of 
‘‘Good Luck for Fishermen.”

V I R G I N I A - C A R O L IN A  CHEM IC AL C O R P O R A T IO N
Richmond, Va. • Norfolk, Va. • Greensboro, N. C. • Wilmington, N. C. 
Columbia, S. C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, Miss. • Memphis, Tenn. • Shreveport, La.' 
Orlando, Fla. • E. St. Louis, III.* Baltimore, Md. • Carteret, N. i .  • Cincinnati, 0.

Make the 
good earth 

better!
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BORON IN AGRICULTURE

Authorities have recognized that the depletion of 
Boron in soil has been reflected in limited production 
and poor quality of numerous field and fruit crops.

Outstanding results have been obtained with the 
application of Borax in specific quantities or as part 
of the regular fertilizer mix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State Agricultural Stations and 
recommendations of the County Agents are steadily 
increasing the recognition of the need for Boron in 
agriculture. We are prepared to render every prac
tical assistance.

Borax is economical and very little is required. 
It is conveniently packed in 100 lb. sacks and stocks 
are available for prompt delivery everywhere in the 
United States and Canada. Address your inquiries 
to the nearest office.

PACIFIC COAST BORAX COMPANY
NEW  YORK CHICAGO LOS ANGELES

BORAX



THE PLANT 
SPEAKS

Anew four-reel series of 16 mm., sound, color 
films which may be booked independently 

or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence:

TH E PLANT SPEAKS THRU D EFIC I
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
TH E PLANT SPEAKS, SOIL TESTS  
TELL US W HY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
TH E PLANT SPEAKS THRU TISSU E  
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLANT SPEAKS THRU LEAF AN
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

W e shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or
ganizations, and members of the fertilizer trade.

O T H E R  16M M . C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R I T O R I E S  I N D IC A T E D

P o ta s h  in  S o u th e rn  A g ri-  P o ta sh  from  S o il to
c u l tu re  (S o u th )  P la n t  (W e s t)

I n  th e  C lo v e r  (N o r th -  P o ta s h  D efic iency  in
e a s t )  G ra p es  an d  P ru n e s

B r in g in g  C itru s  Q u a li ty  (W e s t)
to  M a rk e t ( W e s t)  N ew  S o ils  from  O ld

M a c h in e  P la c e m e n t o f (M id w e s t)
F e r t i l i z e r  (W e s t)  P o ta s h  P ro d u c tio n  in

L a d in o  C lo v e r P a s tu r e s  A m eric a  (A ll)
(W e s t)  S av e  T h a t  S o il (A ll)

B o ra x  F ro m  D e s e r t  to  F a rm  (A ll)

IM PORTANT  
Requests should be made w ell in 

advance and should include infor
mation as to group before which 
the film is to be shown, date of ex
hibition (alternative dates if pos
sible), and period of time of loan.

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

P rin ted  in  U.S.A.



S E R V I N G  T H R O U G H  S C I E N C E

NEW CHEMICALS
TO OVERCOME

FUNGI-INSECTS-WEEDS
M Check the pest you want to Control!

SEED DECAY A N D  DAM PING-OFF OF PEAS, BEANS, LIMA BEANS AND  
C O R N —Use Spergon seed protectant. It makes reduced planting 
rate possible with stronger stands, higher yields.

D O W N Y MILDEW OF CABBAGE — Use Spergon (Wettable) as a spray 
or dust. It is widely recommended by leading authorities.

LEAF BLIGHTS AN D  ANTHRACNOSE OF TOMATOES —Use Phygon 
(Wettable) as a dust or spray. It gives economical control and 
increased yields.

SEED DECAY AN D  DAMPING-OFF OF BEETS, SPINACH, TOMATOES, 
PEPPERS AND SWISS CHARD — Use Phygon seed protectant. It is 
outstanding for these crops.

ANTHRACNOSE OF BEANS CAN BE CONTROLLED — Use Phygon as a 
seed protectant, followed by Phygon (Wettable) as a spray ten 
days after emergence. Don’t lose your bean crop this year now 
that an effective control is available.

CORN BORER AND THRIPS— Use Syndeet-S-30. This is an oil solu- 
vi'<i$Q$EE^V tion containing 30% DDT for making emulsion type sprays. It 
^ t m r F I )  II has given effective economical control in field applications.

APHIDS, EUROPEAN RED MITES AND CODLING M O TH — Use Syndeet- 
30. At economical dosages, it gives commercial control of these 
orchard pests.

APHIDS, CO LO RADO  POTATO BEETLES, LEAF HOPPERS AND FLEA 
BEETLES O N  POTATOES— Use Syndeet-30. It gives control with a 
labor-saving reduction in the number of sprays required. Syn
deet-30 is compatible with Bordeaux mixture.

weed c o n t r o l— Use Tufor-40, Tufor-70 and T ufor-E . These 
fo rm ula tions of 2, 4-D m eet selective weed control problems.

EDIBLE VEGETABLE INSECT C O N TR O L — Use Syntone—a fortified 
rotenone emulsion.
These recommendations are made on the basis of authoritative 
field trials by leading plant pathologists and entomologists.

W rite for technical data sheets covering your specific problems.

N ew  S c ie n tific  D eve lo p m en ts  o f  A g r ic u ltu ra l C hem ica l D ivision

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
1230 Avenue o f the Am ericas • Rockefeller Center • New York 20. N. Y.






