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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.

TH R EE 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.
Detroit Soda Products Co., Wyandotte, 

Mich.
Dobson-Hicks Company, Nashville, Tenn. 
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass. 
Hercules Powder Company, Atlanta, Ga. 
The O. Hommel Co., Pittsburgh, Pa.

Innis Speiden & Co., New York City and 
Gloversville, N. Y. ^

Kraft Chemical Co., Inc., Chicago, 111.
W. B. Lawson, Inc., Cleveland, Ohio
Marble-Nye Co., Boston and Worcester, 

Mass.
Thompson Hayward Chemical Co., Kansas 

City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

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

Additional Stocks at Canton, Ohio, Nor
folk, Va., and Wilmington, 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:

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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The Challenge of •  •  •

TOMORROW
° 3 ( l2 lA 4 H ^

SOME folks have cut out making New Year’s Resolutions for To
morrow, such obvious ones as not to kick the cat or be mean to 

mother-in-law. Upon diligent research I have found their underlying 
reason for resolving not to resolve anymore. They believe that the 
age of individualism is “kaput” and the era of the ego is the worst 
casualty of the war. Of what avail, they ask, is one guy’s wishful 
thinking?

In plain street corner conversation, their hunch is that the influence
of personal idealism and the example of lofty single aspirations no
longer count on the score-board. Their attitude is like that of a forlorn
prairie pioneer who sees a cyclone cloud forming to the windward
and who has neither the power to shift its course nor a convenient
storm-cellar in which to seek imperfect shelter. So he says, “I might
as well finish this furrow and then be gone with the wind!”

•

Too much perplexing complexity, 
too many special privilege pressure 
groups, and a surplus of smart scien
tists—that’s the answer often given for 
the cringing state of mind which gov
erns them; although the ones having 
extreme cases of this mental turbulence 
mention untrustworthy foreign rela

tions and the alleged callous indiffer
ence of our age to crimes of cruelty 
and viciousness.

To be sure, our holiday season went 
along on schedule nonetheless, minus 
a few customary festive things and 
without numerous friendly faces we 
were wont to associate always with the

3
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spirit of those pleasant reunions. 
Amid the turmoil of shopping, minis
ters of grace sensed the need for 
greater confidence and searched the 
scriptures for the vitamins required 
to fill the strange void which victory 
left in our queasy spiritual stomachs.

Taking up the first and foremost 
complaint that causes folks to mistrust 
the future, we have to admit on the 
face of it that you and I have emerged 
gradually and almost imperceptibly 
from a simple community life to a 
bewildering age of fantastic technical 
complexity. This same thing was said 
to me in the early 1900’s by a gar
rulous old uncle (and endorsed by my 
father). He could span the years from 
the tallow dip and the ox team to the 
carbon filament lamp and the automo
bile, and he could remember when a 
hoot and a holler was the only mode 
of distant rural communication. He 
loved to brag about his former depri
vations amid his current comforts, and 
to allege that we of the modern era 
would be helpless if thrust back again 
to the backwoods.

Nevertheless and notwithstanding 
those pronouncements by my worthy 
relations, I am not shaken from the be
lief that the period of my life has de
veloped the most marvels of any 50- 
odd years in the progress of the 
cosmos. This is so because of ideas 
and discoveries made in realms previ
ously assigned to higher nature or to 
the supernatural; because of imagina
tion, confidence, skill, patience, devo
tion, and faith— all truly noble attri
butes which for the most part helped 
and healed mankind as our race had 
not been helped and healed in count
less centuries before.

What we are so sorely bothered 
about in these days of dilemma are 
the motives and the directing forces 
with which our brilliant science (often 
trained at public expense) will pro
ceed. Will our wonder-workers go on 
beyond the horizon to do more new 
things almost as miraculous, and we 
trust as gracious, as those done so long 
ago in Galilee?

W IL L  eco n om ic planning, the 
handmaiden of practical science, 

broaden out and blossom forth with a 
better concept of the good goal than 
solely one of profit and. compound 
interest? It’s all in the adaptation of 
science, whether its discoveries be of 
benefit or the reverse. Maybe if we 
had more real scientists in charge of 
the counting house, the final fruit 
would be riper and sounder.

Take our younger generation seek
ing what seems remote and unattain
able—a cozy home for themselves. 
Surrounded by the greatest array of 
comfort-catering gadgets and modish 
designs for healthful living ever blue
printed, they are up against out-of- 
date financing, unreasonable labor de
mands and squeezes, and the crazy cir
cumlocutions of the construction in
dustry. Their grand-dads of a simpler 
time got a roof over their heads by 
their o\Vn efforts or by letting the 
whole job to one self-reliant contrac
tor, free of pressure rackets and profit- 
taking subcontractors. Finally when 
the shelter was done it was a sturdy 
and strong dwelling, and not a jerry- 
built contraption worthy only of a 
place in the prop-room of a theater.

W IL L  the inexcusable conditions 
of which the housing situation 

serves as an example spur our power
ful young veterans’ alliances to seek 
common-sense correctives for all post
war privilege and abuse of social obli
gations? Or will they accept them as 
necessary evils, not willing to fight 
on the home front as manfully as they 
did abroad? Personally I put my bets 
on reform, although it may seem slow 
in coming, like some of our other 
pledges of democracy.

Is the individual put at a discount 
when such reforms are sought? Must 
the fact that forces and movements are 
on such a terrifying scale discourage 
anybody from “crusading at the cross
roads?” Must we sit back and let the 
steam roller of the times run over us 
without a peep? Is the chap who 
writes the “vox pop” in the news
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papers just a voice crying in the desert?
Well, when a fellow has a dream he 

experiences it alone. Sometimes others 
have similar dreams, but they come 
individually anyhow, never in the 
mass. Almost any new scientific won
der or any germ idea for social or 
medical betterment happens first to a 
single mind, like a spark to light the 
mental darkness. One or two persons 
grasp such a hunch and give it a test 
in secret, whisper its possible signifi
cance, and try to prove it gradually. 
You stand by yourself as a renaissance, 
if you please.

Somehow it seems to me that we 
can’t escape having our hopes pinned 
on what some individual will imagine 
or dream, or overlook the individual 
courage and daring it takes to foster 
such new ideas until they become 
accepted in the face of indifference or 
hostility.

You can test that theory against all 
the technical marvels which have been 
developed since 1941, some of them 
born in the urge to destroy enemies 
or defend us from them. Not one of 
them could have materialized with
out the genius, skill, and imagination 
of individual workers. You can’t 
hatch such programs by an automatic 
machine or expect the masses to create 
them by wishful thinking in concert. 
However, this concerted desire and 
mass requirement always give some in
dividual an itch to see what may be 
done about it.

So the only kind of individual who 
is out of luck these days is the chap 
who has no imagination, no training, 
no skill, and no zest for creating. For 
those who continue their education, 
who have faith in the future without

fear, and who believe they are put 
here for something besides consuming 
and being “guaranteed” everything by 
a munificent government—for such 
there is a bigger field for personal 
achievement than the world has ever 
known.

And yet this is not all. We must 
question individual achievement which 
has cheap, unworthy, and selfish mo
tives. We have a right to expect the 
best of those who have the privilege 
of pursuing individual inclinations in 
a land of liberty. We have every rea
son to hope that the veterans now 
enrolled in collegiate courses suited 
to their desires will make as much use 
of education as they did of military 
training to stamp out abuses and set 
up needful reforms.

1 TH IN K  this has been more than 
splendidly upheld by Col. Charles 

Lindbergh who in a recent return to 
the platform insisted upon Christian 
motives in governing a new world 
order.

In concluding his talk, Col. Lind
bergh said: “We in America already 
have the most powerful air force, the 
greatest Navy, and the best equipped 
Army. We have demonstrated that 
we can outbuild any other nation. 
We have the atomic bomb. We are 
a Christian people. The ideals we 
profess are high. We have all the 
necessary elements to lead the world 
through this period of crisis. But 
can we combine these elements in our 
daily policies and lives? Whether 
our western civilization is facing new 
heights of human accomplishment or 
whether it is doomed to extinction de
pends not so much on technical prog
ress as on the answer we make to this 
question.”

One may sum up the case by saying 
that decent behavior among the power- 
wielding nations will come either be
cause they really want to be good or 
because they are afraid not to be. To 
follow the first is to act positively, 

( Turn to page 50)



A group o f agriculturists inspects a field o f wild w inter peas in Holmes County, M ississippi.

A New Legume for the South 
Wild Winter Peas

B fji. 2>. Sutlte
Mississippi State College,

THE wild winter pea (Lathyrus 
hirsuta) also known in Louisiana 

as Singletary pea and in Georgia and 
Alabama as Caley pea, is one of the 
annual legumes which matures seed 
at oat harvesting time. This pea ma
tures seed a little earlier than vetch and 
is much more prolific, frequently pro
ducing 1,000 pounds of seed to the acre. 
Records show a production of 10,367 
pounds of green manure to the acre in 
Louisiana. #

This pea was collected and placed in 
the plant collection of the Botany De
partment at Mississippi State College 
in 1891 by Dr. S. M. Tracy, at that 
time Director of the Mississippi Experi
ment Station. It was first noticed as a 
promising crop by J. N. Lipscomb,

State College, Mississippi

then Dean of the School of Agricul
ture, and the writer in 1926, on that 
portion of the college farm known as 
the Maxwell Bottom. The peas pro
duced such an abundance of green 
foliage with a thin stand that year 
that we estimated it at above three 
tons of green material to the acre. 
Ten years later, 1936, the pea was un
usually outstanding in a Johnson grass 
meadow on a place adjoining the col
lege property. So thick was the pea 
on this meadow that it created trouble 
in harvesting the hay. Out of this hay 
H. W. Bennett, Associate Agronomist 
of the Mississippi Experiment Station, 
obtained the seeds he has been using 
in his research with this crop.

About 1936, the Moss Tie Company,

6
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Columbus, Mississippi, recognized the 
value of the wild winter pea both as a 
grazing and as a green manure crop. 
It is the writer’s impression that the 
Moss Tie Company was the first firm 
to market this seed.

The purpose of this article is not to 
maintain that the wild winter pea is 
a better green manure crop than vetch 
or Austrian winter peas. Both will 
out-yield the wild winter pea in tons 
of green manure from a given acre. 
Probably the wild winter pea would 
not have a place in our farming if 
farmers had a source of cheap seed of 
vetch and Austrian winter peas. How
ever, with the scarcity of vetch and the 
high price of Austrian winter pea seed, 
the wild winter pea occupies an im
portant place as a green manure crop 
in the Southern states.

The abundance of cheap seed in 
connection with fair yields of green 
manure makes the wild pea important 
as a green manure crop. It rarely, 
under favorable conditions, yields less 
than 500 pounds and has been known 
to produce the stupendous yield of 
1,600 pounds of seed to the acre. 
Vetch, as a rule, will not produce in

excess of 300 pounds of seed to the 
acre. At times Austrian winter peas 
make a good yield of seed in the 
South, yet records show that their 
failures exceed their successes. The 
wild winter pea, it is apparent, will 
produce from three to five times as 
much seed as vetch or Austrian winter 
peas.

The seed of wild winter peas may 
be distinguished from the hairy vetch 
by the black color of the vetch seed 
which have a smooth surface and are 
sometimes marbled with brown. The 
seed of the wild winter pea has a 
rough seed surface and is brownish 
gray. The seed of the two plants are 
about the same size. Austrian winter 
pea seed are gray mottled with pur
ple and are about four times the size 
of vetch and wild winter pea seed.

Wild winter peas may be planted for 
three purposes: ( 1) green manure crop, 
(2 ) seed crop, and (3 ) grazing crop. 
Since the plants of the wild winter 
pea do not attain quite as much 
growth as vetch, a few more seed 
should be planted to the acre. Prob
ably 40 pounds of wild winter peas 
are the most desirable amount of seed

Stacking and threshing from  the stack is probably the cheapest and safest way to save wild winter
pea seed.
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to plant, whereas 30 pounds of vetch 
and 40 pounds of Austrian winter peas 
give most nearly a desired stand. 
When planted for a green manure 
crop, the simplest and probably the 
most desirable method is to sow broad
cast three rows at a time. This should 
be followed by a middle breaker in 
the middle of the row, covering the 
seeds well and at the same time leav
ing the land in rows to afford thor
ough drainage. Sown in this manner, 
a larger early crop of green manure 
will be obtained. Thorough drainage 
enables the plants to grow faster.

When sown for a seed crop, break
ing the land and drilling or broad
casting the seed as in the case of oats 
are desirable. The ground should be 
well smoothed to enable the combine 
to do a clean job of harvesting. Dur
ing exceptionally dry spring seasons, 
the peas may not make enough growth 
and it will be necessary to run the 
blade of the combine close to the 
ground in order to save all of them.

When sown for grazing, wild win
ter peas should usually be planted on 
meadows or pasture sod with only 
light disking or with no preparation 
of the seed bed. The peas seem to be 
relatively palatable and are able to 
withstand, without injury, a large 
amount of heavy grazing. The wild 
winter pea is much better adapted to 
grazing and furnishes nutrients in a 
more palatable form than either vetch 
or Austrian winter peas.

Date of Seeding
The most desirable time for sowing 

wild winter peas is with the first rains 
in September. They may be sown 
with fair results until the first of No
vember. Sowing early for green ma
nuring is more desirable since the wild 
pea is later than vetch in making its 
full growth in the spring. Early sow
ing in the fall increases spring growth 
to unusual proportions. Early fall 
sowing more nearly approaches con
ditions of the pea in its wild state than 
late fall sowing.

Scarification
Generally speaking, about one-half 

or two-thirds of the wild winter pea 
seeds, when harvested, may be termed 
hard seed. They will not germinate 
for a rather long period. As a result, 
the seeds are usually scarified before 
planting. Having 35 or 40 per cent 
of hard seed after scarification is not 
unusual. The seeds come up rather 
quickly, however, when planted under 
favorable conditions. Thirty pounds 
of scarified seed to the acre gave a 
perfect stand in 1942. If conditions 
are exceptionally favorable, the greater 
portion of the hard seed will germinate 
almost as soon as those which are not 
hard. Scarifying the seed is generally 
considered good farm practice. Good 
stands may be obtained by planting 
40 pounds of unscarified seed to the 
acre, if the facilities for scarification 
are not available.

Inoculation

Inoculation is just as essential for 
the wild pea as for vetch, Austrian 
winter peas, or any other legume, the 
same inoculating material being used. 
Inoculation is unnecessary, however, if 
the land that produces the seed is to 
be sown again in wild winter peas. 
Inoculating either vetch, Austrian win
ter peas, or wild winter peas is unnec
essary on most black land farms where 
the three grow wild on practically 
the entire area. Certainly, inocula
tion is cheap insurance against crop 
failure.

Fertilizing

Few data are available on fertiliz
ing wild winter peas. Obviously phos
phorus and potash are the only .ele
ments necessary, since the crop re
ceives the greater portion of its nitro
gen from the air. A good practice 
is to apply 200-400 pounds of super
phosphate and 50-100 pounds of mu- 
irate of potash to the acre before the 
peas are planted. Yield data from 
eight field tests obtained in an or
ganized demonstration program con- 

( Turn to page 48)



Nitrogen ( 6 0  lbs. o f ammonium n itrate per acre ) applied as a top-dressing in addition to  0 -2 0 -2 0  
at 2 5 0  lbs. per acre made possible an increase o f 4 1  bushels o f oats per acre on the farm  o f Ivar

K arri, Hurley, W isconsin.

Crop Production Horizons
tmanC . J .

Soils Department, College of Agriculture, Madison, Wisconsin

PO W E R F U L  and trem en d ou s 
forces are at work today and may 
result in widespread changes in the 

political as well the social oudook of 
millions of people in the world of 
tomorrow. The resources of the whole 
world were thrown into a gigantic 
war which on the active batde fronts 
of Europe, Asia, and the south and 
east Pacific has destroyed physical and 
cultural achievements gained through
out generations of human progress.

The aggressor nations have exhausted 
themselves and drained heavily upon 
the resources of the rest of the world. 
Cities and countrysides have been re
duced to rubble and waste. But the 
world is now turning its energies to
ward peacetime pursuits in the recon
struction of its cities, the rehabilitation 
of its agriculture, and the re-establish
ment of law and order. Now the

chief concern of hundreds of millions 
of people is food, clothing, shelter, and 
a desire for some of the comforts and 
even luxuries which this modern age 
of science and invention should and 
can provide.

It is fortunate that long before we 
became involved in World War II, 
this nation had been engaged in a 
program concerned with the conserva
tion of its great natural resources. 
Men had been considering very seri
ously this matter of our national well
being, not so much in terms of the 
immediate welfare of its citizens, but 
in terms of their future.

Our Greatest Resource—The Soil
For nearly 30 years I have been 

traveling the State of Wisconsin and 
in my extension activities have tried 
to arouse farmers to an appreciation

9
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i f  NO
■  FEftliUZtt

T he residual effect o { 0 -2 0 -1 0  ( 2 2 5  lbs. per acre ) applied at the tim e o f seeding, 1 9 4 4 , resulted 
in  a difference o f  3 ,8 4 9  lbs. green weight per acre in  the growth o f  elover hay in 1 9 4 5  on the farm  
o f Duane Thom as, D arlington, W isconsin, although the soils on this farm  had been m aintained 

in  a state o f  average fertility  through m anure applied every four or five years.

of the seriousness of soil fertility waste. 
In the early days I was looked upon 
with pity and disdain by many of my. 
fellow colleagues. But now with the 
combined results of the findings of 
our agricultural experiment stations 
together with the help of county 
agents, extension workers, and teach
ers of vocatiohal agriculture in car
rying out thousands of demonstra
tions and experiments we have built 
up a vast fund of information and 
evidence that has put aside any doubt 
as to the seriousness and the need for 
a program of soil conservation. We 
have proven without question the 
value and economy of using commer
cial fertilizers in Wisconsin. And it 
is fitting right here that we give rec
ognition to the early and continued 
efforts and influence of the late Profes
sor A. R. Whitson, former Chairman 
of the Soils Department of the Uni
versity of Wisconsin. Professor Whit
son for more than 40 years was one 
of the country’s outstanding leaders 
and educators in the field of soil con
servation.

During the past 30 years I have 
seen many changes in the attitude of

the general public toward the use of 
commercial fertilizers. Programs in 
Wisconsin along the lines of soil con
servation carried out through federal 
and state agencies are blazing the story 
of soil fertility in the headlines as well 
as in farm practice. Tonnage reports 
for Wisconsin during 1945 indicate the 
largest use of commercial fertilizers 
in all history. It is estimated that in 
1945 better than 250,000 tons of com
mercial plant foods were purchased 
and applied on Wisconsin farms. 
Thirty years ago (1915), records show 
that Wisconsin farmers used only
3,000 tons. During the past 10 years 
the tonnage has increased by leaps and 
bounds. (A  total of 28,414 tons were 
sold in 1935.)

We have made great strides in our 
program for liming the soils of the 
State. In the past 11 years a total 
of nearly 12 million tons of liming 
materials have been applied on Wis
consin’s acid farm lands. Crop reports 
this past year show that Wisconsin 
produced the second largest crop of 
tame hay in all history. Clover again 
flourishes on Wisconsin farms. The 
average yields of grain and corn have
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increased a good 30 per cent in the 
past few years. It is true that our 
increased yields of corn are due in part 
to the more extensive plantings of 
hybrids and in the case of oats to the 
almost complete shift to our new 
high-yielding, rust- and smut-resistant 
Vidand variety. Yet the increased 
tonnage of lime and fertilizers has 
played an important role in attaining 
these higher average yields.

And so I do feel that our educational 
efforts have been fruitful. I am con
fident that even though our job in 
Wisconsin is far from finished, with 
the support that has been 'given 
through the help of thousands of agri
cultural leaders working with us 
through associated educational agen
cies, our procram will go forward with 
increased momentum.

This past year in Wisconsin we 
again conducted a total of more than 
400 fertilizer demonstrations. These 
demonstrations were supervised by 
some 50 county agricultural agents 
and in many counties the Smith- 
Hughes teachers of vocational agri
culture assisted with the work. The 
fertilizer industry through the Middle

West Soil Improvement Association 
and the American Potash Institute 
furnished most of the commercial fer
tilizer for these demonstrations on 
pasture, hay, corn, small grain, and 
legume seedings. Substantial contri
butions were made by the Tennessee 
Valley Authority in supplying phos
phate for whole farm demonstrations 
in 28 Wisconsin counties. The sum 
total of all combined agencies and 
effort has given us a record year for 
demonstrations which show more con
vincingly than ever that Wisconsin 
soils will respond profitably to fer
tilizer treatment.

Evidence revealed in our district 
and state soil-testing laboratories and 
backed up by actual field demonstra
tions points to the need of more 
potash in addition to phosphate on 
our Wisconsin soils. For many years 
we have recognized the need for pot
ash on our sandy and low black bot
tom soils. But we have been amazed 
to find that a vast area (some 5,000 
square miles) of heavy silt loam soil 
in north-central Wisconsin (known as 
Colby or Spencer silt loam) is showing 
a marked response to potash. Even

Nitrogen fertiliser (am m onium  n itrate  at 1 7 5  lbs. per acre ) applied to permanent Ju ne grass 
pasture on the W ells Himsel farm  at P aoll, W isconsin, produced earlier and more abundant grasing 

% and an increase o f 8 ,2 0 0  lbs. o f  green weight per acre.
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This photo shows tho typical response o f  tim othy to  treatm ent with nitrogen fertilizer. Hero 
on the Wm. Zielke farm  at Gliddon, W isconsin, the yield was increased from  1 ,5 0 0  to  3 ,7 5 0  
pounds per acre- not only 2 ,2 5 0  pounds m ore hay per acre, but a lea fier and m ore palatable 
feed. Ammonium n itrate  was applied as a top-dressing at rate  o f  2 0 0  lbs. per acre on A pril 1 2 , 1 9 4 5 .

the silt and clay loam soils of southern, 
western, and eastern Wisconsin have 
shown a profitable response to potash 
in better than 60 per cent of the dem
onstrations conducted this past year.

By far the greatest and most impor
tant effect of the use of fertilizers ap
plied to grain at the time of seeding is 
the influence which this plant food has 

. had, not only on “catches,” but on the 
increases in yields of hay the following 
year. The average of 138 field demon
strations (see Table 1) .carried out 
during the past 13 years where re

sidual benefits to the hay crop have 
been measured shows that yields of 
this crop have been greatly increased. 
In fact, we note that the relative re
sponse to potash on the hay crop is 
greater than shown the first year on 
the grain. (See Table 2.) Fertilizer 
applied at the time of seeding gives 
our new seedings greater vigor and 
the ability to withstand severe winters.

And now another new opportunity 
for increasing the productiveness of 
our permanent pastures and grassland 
hay meadows looms up on the horizon.

T a b l e  1.— R e s i d u a l  C a r r y - o v e r  B e n e f i t  o f  H a y .  C ro p  (1 3  Y e a r s ,  I n c l u d i n g  
1 9 4 5 ) .  S h o w in g  T o t a l  V a l u e  o f  H a y ,  G r a i n ,  a n d  S t r a w ,  a n d  P r o f i t  O v e r

C o s t  o f  F e r t i l i z e r  (1 3 8  P l o t s ) .  .

Treatment
Rate
peri
acre

Average
yield
grain

Value of 
increase 
grain & 
straw1

Average 
yield 

of hay

Pounds
increase

hay2

Value 
of inc. 
grain, 
straw 

and hay

Cost of 
ferti
lizer

Net 
profit 

per acre

• ©

<id>£

200
200

52.3
56.0
41.5

$8.95
10.79

4749
5434
3349

1400
2085

$19.45
26.43

$2.65
3.75

$16.80  
. 22.68

i Oats and barley figured at average value of 651 per bushel; straw at $4.00 per ton. 
* Hay figured at $15.00 per ton.
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T a b l e  2.— A v e r a g e  o f  5 5 0  G r a i n  D e m o n s t r a t i o n s  (1 3  Y e a r s ,  I n c l u d i n g  1 9 4 5 )  
W h e r e  t h e  Y i e l d s  o f  0-2 0 -0  a n d  0 -2 0 -1 0  o r  0 -2 0 -2 0  a r e  C o m p a re d

Treatment
Average

rate
per
acre

Average
yield

In
crease
yield

Average
yield
straw

In
crease
straw

Value of 
increase 
grain & 
straw 1

Cost of 
fertil
izer

^Net
profit

per
acre

0 -2 0 -0 .............
0 -2 0 -1 0 ...........
Check

200
200

53.04
57.16
42.66

10.38
14.50

2537
2705
2094

443
611

$7.63
10.64

$2.65  
3.75

$4.98
6.89

1 Oats and barley figured at average value of 654 per bushel; straw at $4.00 per ton.

The number one limiting element in Nitrogen Fertilizer for Permanent 
the growth of pasture grasses is nitro- Pasture Proves Profitable
gen. Practically all of our permanent j n four demonstrations recorded 
grassland pastures are suffering from beloyv, the value of nitrogen fertilizer
a lack of this element. The best proof has been measured in terms of milk
of this shortage of nitrogen in our production. In these demonstrations,
permanent pastures can be seen in the uniform pasture fields were divided
spring where those dark green patches into equai halves. One half of each
of rank growing grass are so much in was treated with a nitrogen fertilizer,
evidence. These urine spots are good Rec0rds were kept of the number of
demonstrations of what nitrogen will jays the cows grazed on each half
do to increase the early growth of ancj ais0 the pounds of milk produced
grasses. There are some five million on each area. •
acres of non-wooded permanent pasture .
in Wisconsin—a good three million Demonstration Number 1
of which would undoubtedly respond In this demonstration, carried out 
profitably to nitrogen fertilization. on the Nick Schmidt farm at Monroe

On the P otter P orter farm  at Evansville, W isconsin, 7 0 0  pounds o f 8 -8 -8  applied on the plow-sole plus 
1 2 5  pounds o f  2 -1 2 -6  in the h ill resulted in an inerease o f 3 3 .7  bushels o f corn per acre. No manure 
was available fo r this field. The yield on the plot receiving 2 -1 2 -6  only was 3 6 .0  bushels per acre.
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in 1933, a 16-acre creek bottom pasture 
.field was selected. Calcium cyanamid 
(21 per cent nitrogen) was applied at 
the rate of 300 lbs. per acre on one 
half of the field (eight acres). The 
entire herd of 13 Brown Swiss milch 
cows together with 12 heifers and dry 
cows were turned into the fertilized 
portion on May 13. They were sub
sequently switched back and forth. 
Each area was grazed to approxi
mately the same level each time. The 
experiment was terminated on Sep
tember 1.

The results were as follows:

Number of pasture days for entire herd. . . .
Pounds of milk produced...................... ............
Value of milk at SI per cwt...............................
Value of pasture for 12 heifers and dry cows.
Total value of pasture........................................
Cost of fertilizer...............1..................................

pasture was selected. It was divided 
in half with an electric fence. Am
monium nitrate (33 per cent nitrogen) 
was applied at the rate of 175 lbs. per 
acre. (Actually only eight acres were 
treated; the balance was wet and 
boggy.) The entire herd consisting 
of 14 milch cows, 5 heifers and dry 
cows, and the bull was turned into 
the fertilized half on May 20. They 
were subsequendy rotated back and 
forth from fertilized to unfertilized 
until August 13 when the experiment 
was ended. (Results, top page 15.)

Fertilized U n/ertilized
71 38
35,500 19,000

$355.00 $190.00
$ 77.50 $ 41.50
$432.50 $231.50
$ 40.80

$391.70 $231.50
$160.20

Net returns from pasture .........
Difference in favor of fertilized pasture

Demonstration Number 2 Demonstration Number 4

A similar demonstration was car- The demonstration described under
ried out on the Karl Schumann farm No. 3, conducted on the Wells Himsel
at Mazomanie in 1938. In this case farm at Paoli, was repeated in 1945.
a four-acre tract of uniform creek bot- Ammonium nitrate was applied on
tom pasture was divided into two-acre March 31 at 200 pounds per acre on
paddocks. One half (two acres) was the samc half of pasture as in 1944.
treated with ammonium sulphate (20  Thc cntir(. herd (averaging 17 milch
per cent nitrogen) at the rate of 200 , -r _ .r̂ - r w  o i » cows, one heifer, one to two dry cows,lbs. per acre, rive of Mr. Schumanns . , , „\ . . .t t  i \ _ j  • m and the bull) was turned into theHolstein cows were turned in on the /  .
fertilized area on May 11 and the same fertilized half on May 19. They were
five cows were rotated back and forth rotated back and forth from fertilized
until June 25 when the experiment to unfertilized as in previous experi-
was terminated. ments for a period of four months and

The results were as follows:
Number of pasture days for five cows on unfertilized area................................................  14
Number of pasture days for five cows on fertilized area......................... ............................ 32
Pounds of milk from the fertilized area..........................................................    5,611
Pounds of milk from the unfertilized area...............................................................................  2 ,658

Pounds.of milk increase.................................................................................................................  2 ,953
Value of milk at $1 per cwt...................... ....................................................................................  $29.53
Cost of 400 lbs. of ammonium sulphate....................................................................................  $ 8 .00

Demonstration Number 3
In the spring of 1944, a demonstra

tion was set up on the Wells Himsel 
farm at Paoli. A 23-acre creek bottom

26 days. (The experiment was termi
nated October 10.)

The fertilized half was ready for 
grazing a good week earlier than the
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The results of demonstration No. 3:
Number of pasture days for entire herd on fertilized area................................................  56
Number of pasture days for entire herd on unfertilized area...........................................  30
Pounds of milk from the fertilized half.................................................................................... 18,934
Pounds of milk from the unfertilized half..............................................................................  10, 269

Pounds of milk increase. . ......................................................................................................... 8 ,665
Value of increase at $3.15 per cwt............................................................................................. $272.94
Value of pasture for heifers, dry cows and bull (26 days)................................................. $ 12.00

Total value of increased production due to fertilizer...........................  ..........................  $284.94
Cost of fertilizer.............................................................................................................................  $ 36.00

unfertilized, and for the period May 
19 to mid-July there was a tremendous 
difference in the amount of grass on 
the fertilized portion. One noticeable 
observation made during the July and 
August period was the great differ
ence in weed infestation. The unfer
tilized portion became badly infested 
with White Top daisy. There were 
very few weeds in the fertilized half, 
due apparendy to the early vigorous 
and rank growth of grass. There was 
a noticeable difference during the en
tire summer in the thickness of the 
turf—the fertilized half produced a 
matted sod whereas 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 practically all of the feed 
for the whole herd (21 head) for the 
entire summer. (During the period 
September 4 to 18 the herd had access 
to a stubble field of new seeding clover 
as a supplement to the feed furnished 
from the fertilized half. During this 
14-day period one-half of the milk pro

duction was credited to the extra feed 
furnished from the field of new seed
ing clover.) (Results, bottom of page.)

The results of the above four demon
strations indicate quite conclusively 
that nitrogen fertilizer can be used 
with profit on June grass permanent 
pasture which supports a good turf 
and where the water-holding capacity 
is good.

It must be pointed out, however, that 
the continuous use, year after year, of 
straight nitrogen fertilizer will even
tually result in the depletion of the 
available reserves of lime, phosphate, 
and potash in the soil. It is therefore 
recommended that the mineral re
serves of the soil be maintained through 
the application of lime, phosphate, and 
potash fertilizers. Larger increases 
from the use of nitrogen fertilizers can 
be expected on land that has been so 
treated.

There is still another place on many 
Wisconsin farms where nitrogen fer
tilizer may be used with profit. And 

{Turn to page 42)

Results of the 1945 demonstration:
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) (J^ of total production for

period September 4—18)..........................................................................................................  1,580

Total net pounds of milk credited to fertilized pasture..................................................... 29,899
Total pounds of milk produced while on unfertilized pasture.........................................  16,678

Pounds of milk increase resulting from fertilizer.................................................................  13,221
Value of milk at $3.25 per cwt. credited to fertilizer treatment * ........................ $429. 6S
Value of pasture for heifers, dry cows, and 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



The Fertilizer Hate Problem
Bf fe. £  Step!, enSon

Soils Department, Agricultural Experiment Station, Corvallis, Oregon

FARM ER reported 100 pounds of 
sulfate of ammonia used on 

onions; another reported 100 pounds of 
sodium nitrate used on mint. In 
neither case was there any appreciable 
response, and crop growth was entirely 
unsatisfactory—so much so that assist
ance was sought to diagnose the trouble 
and explain the unsatisfactory growth 
and harvest.

In both cases, whatever if anything 
else may have been wrong, the fertilizer 
program was inadequate. In both cases 
a complete fertilizer should have been 
used, and a sulfur carrier should have 
been included for the particular area. 
Considering nitrogen alone, the 20 
pounds supplied the onions could not 
contribute a very great increase in 
growth. A 300-bushel yield would 
have 40 pounds of nitrogen in the bulbs 
and at least that much in the tops. 
Crops seldom recover more than 75 
per cent of the nitrogen supplied in the 
fertilizer, and a 50 per cent recovery is 
reasonable. A 10- to 15-pound nitro
gen recovery where 80 or more is 
needed could not be expected to cause 
much increase in yield. The mint crop 
was still more inadequately fertilized.

These are isolated cases but are 
typical of much fertilizer practice. The 
reason probably is lack of knowledge 
of plant requirements and perhaps 
partly lack of well-established faith in 
commercial fertilizers. In some cases, 
no doubt, disappointing experiences 
may have been to blame—at least there 
was not a full understanding of the 
needs of a growing crop or the means 
of meeting those needs.

In fertilizer studies with cover crops 
it was found that 100 pounds of nitro
gen in the fertilizer (not 100 pounds 
of fertilizer) when, broadcast on the 
surface in early spring (February) gave

excellent results. Use of 50 pounds of 
nitrogen usually gave appreciable in
creases, but 25 pounds of nitrogen could 
seldom be detected either in the ap
pearance of the cover crop or in the 
weighed amount of growth. A farmer 
using the light rate probably would 
have considered the fertilizer of no 
value, as was true because of its in
adequacy. The farmer who used 100 
pounds of nitrogen would have been 
well pleased with the results.

F o r Crop Increases

Crop increases cannot come from 
nothing. As one observer stated, to 
produce a big increase from so little 
fertilizer is an impossibility that would 
be quickly recognized with a little study 
of what takes place in plant growth 
where fertilizers are used. In the first 
place, the crop, the bacteria and fungi 
of the soil, and the soil itself compete 
for nutrients that are present or added 
as fertilizer. In the case of phosphates, 
soil fixation may commonly prevent 
two-thirds or three-fourths of the ap
plied phosphorus from contributing to 
plant growth. In the use of fertilizer, 
this fact must be taken into considera
tion. A 10-ton tomato crop needs 
about 35 pounds of phosphoric acid for 
growth. But if the soil gets 105 pounds 
and the grower expects to add 10 tons 
to his yield with fertilizer, there would 
need to be at least 140 pounds of phos
phoric acid applied per acre. This is 
equivalent to 700 pounds of 20 per cent 
superphosphate.

Nitrogen is the most evanescent ele
ment applied to the soil. It leaches 
readily and is likely to be lost in the 
drainage. Gaseous forms of nitrogen 
develop not only in the manure heap 
but in the soil, and losses may occur 
in this manner. A carbonaceous resi-

16
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due such as straw in the soil results in 
a large utilization of nitrogen by bac
teria and fungi that rot the straw. 
There is a good measure of uncertainty, 
therefore, as to what may happen 
when nitrogen fertilizer is used. A 
10-ton tomato crop uses about 100 
pounds of nitrogen, the amount sup
plied by 500 pounds of sulfate of am
monia. But if crop recovery is excel
lent and such a yield impossible, it may 
be necessary to supply more than 700 
pounds of sulfate of ammonia to the 
soil to meet the crop needs for adding 
10 tons to the yield. Results will prob- 

' ably be better if the application is 
broken up and a side-dressing or two 
is made at appropriate times. There 
would then be less chance for loss, and 
more of the nitrogen would go to the 
tomatoes at critical times in the growth 
period of the crop.

In the case of potash, the story is 
somewhat the same. Leaching losses 
are not usually high, but there is con
siderable fixation by the soil. At least 
a part of that fixed by the soil may 
ultimately become available to crops, 
but the immediate crop cannot get it. 
There is the necessity, therefore, to pro
vide more than the amount that is 
equivalent to the demands of the crop 
increase that is expected. The same 
principle applies to all elements which 
crops need and which must be supplied 
in the fertilizer that is used.

For Greatest Benefit
An important part of the problem in 

the use of fertilizers is to use them in 
such a way that the crop can receive 
the greatest benefit. A study of meth
ods and time of application has been 
very helpful in increasing the returns 
from fertilizers. Such things as keep
ing the fertilizer off the plants or seed 
are now pretty well understood. Re
cent studies have brought out certain 
advantages of deep application, often 
designated as “plow-sole” application. 
By this method, the fertilizer is con
centrated in rills in the bottom of 
plow furrow. The fertilizer is then 
deep enough to be in moist soil during

most of the growing season. In dry 
years, fertilizer is much more effective 
when applied deeply. The deep fer
tilizer may not become effective quite 
so early in the growth period, but it 
remains effective, if enough is used, 
until a good harvest is produced. There 
is also the minimum of soil fixation 
where the fertilizer is applied beyond 
the depth of cultivation. Mixing the 
soil and fertilizer by cultivation is a 
contributing cause of high fixation.

The most approved methods of fer
tilizer application make it possible to 
use heavy rates safely, whereas the same 
rates carelessly used might cause more 
damage than good. One grower is re
ported to have unwittingly mixed the 
soil and a large amount of fertilizer. 
He then set his tomatoes in the ferti
lized soil. Fortunately the mistake 
was discovered, but the tomatoes in the 
much-fertilized soil had to be reset. 
The same fertilizer a few inches away 
from the plant or on the plow sole 
probably would have worked well. I 
have seen excellent beans grown in 
basement subsoil where liberal fertili
zers were applied on the plow sole. 
Liberal fertilizing also demands an ade
quate moisture supply if the fertilizer 
is to be most effective. However, 
drouth damages are minimized by ade
quate fertilizing.

Much of the drouth damage is due 
indirectly to lack of available nitrogen. 
Most of the organic matter is in the 
topsoil. Nitrates are produced by 
breaking down organic matter. There
fore, soils in dry weather are devoid of 
nitrates because nitrification cannot 
take place in dry soil. Moisture is 
necessary for the bacteria which form 
nitrates. That is why nitrogen fertili
zer placed deep enough to be in moist 
soil is effective in partially overcoming 
drouth. Or the lawn fertilized in early 
spring before the drouth comes goes 
through dry weather better because 
some reserve of nitrogen has been 
stored in the root system of the grass 
and possibly in the deep soil to carry 
the grass through the dry period.

There are two critically important
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times in the growth period of the plant. 
These are when growth starts and 
again at fruiting time. Booster solu
tions used on plants that are reset have 
been helpful in overcoming the shock 
of resetting. A light application of fer
tilizer in the row near the plants for 
seeded crops has proved helpful in giv
ing the crop a good start. Side-dress- 
ings used later in the growth period, 
particularly just before fruiting, con
tribute to an improved harvest. At no 
time in the growth period, however, 
should plants be allowed to suffer be
cause of lack of available nutrients, or 
both the quality and quantity of crop 
produced may be disappointing.

It is important to provide by com
plete fertilization that there be no nu
trient deficiency, especially when high 
value crops, are produced. Nitrogen 
alone may produce an increase, but the 
increase may be limited because there 
is not enough available phosphorus, 
potassium, sulfur, or some other ele
ment to support the maximum possible 
increase. An additional $5 an acre to 
include potash in the fertilizer program 
when a $500-per-acre crop is produced 
is the cheapest insurance against the 
reduced yields which might result from 
potash deficiency.

F o r Most Economy

The economic factor can never be 
overlooked in deciding upon fertilizer 
rates. A crop of corn would seldom be 
worth more than $100 an acre, even 
with high yields and high prices. A 
crop of filberts or walnuts, however, 
may bring more than $500, and a crop 
of cherries may bring more than $800. 
Other crops may bring even higher 
returns. On these crops any amount 
or kind of fertilizer necessary to get 
results can be used. Some orchardists 
in citrus areas have spent $100 an acre 
for fertilizer. The same expenditure 
on corn or wheat might be twice the 
total value of the crop. A fertilizer trial 
on filberts showed enough increase that 
the returns from one year would pay 
the cost of adequate fertilization for 
several years to come. An increase

sufficient to return a profit for one year 
is acceptable to the farmer.

How much fertilizer to use then 
must be decided after considering many 
factors. Present yields are usually 
known within certain limitations. A 
50-per-cent increase from adequate fer
tilization is a reasonable expectation. 
Doubling the yield is not impossible. 
We have more than quadrupled cover 
crop yields with fertilizers used in or
chards. We have under favorable con
ditions increased the yields of nuts and 
fruits by 50 per cent.

The element of time must be given 
due consideration in planning the fer
tilizer program. Some crops are har
vested six weeks after planting, and 
some may require more than six 
months. Orchards may not begin to 
bear for six years and may still be in 
production at 60 years. On early vege
tables, fertilizer response is immediate 
if at all. On an orchard that is run 
down, a minimum of three to five years 
may be required to build enough 
vitality into the tree to show a response 
at harvest time. It is a very different 
problem then to fertilize a plant that 
grows from a tiny seedling to harvest 
in six weeks and fertilizing a stunted 
and starved tree which already has 
made a relatively enormous but inade
quately nourished growth. These fac
tors are particularly important influ
ences that govern expected fertilizer 
responses.

In deciding on fertilizer rates, two 
major factors must be kept in mind. 
How many bushels, pounds, or tons are 
a reasonable expectation to add to the 
present average yield of crops? Then, 
after making due allowance for soil 
fixation and various other factors that 
affect crop yields so far as they can be 
anticipated, enough of the various 
known deficient elements with some 
margin of safety to produce the hypo
thetical crop increase that appears rea
sonable should be provided. Seldom 
perhaps will full expectations be real
ized, but the method is less haphazard 

( Turn to page 40)



This white clover field on the J .  E . B ertinot and Sons farm  near Opelousas, L a ., over-seeded on rice 
stubble without any land preparation, received 2 5 0  lbs. o f 2 0  per cent superphosphate and 10  lbs. 

o f seed per acre in November 1 9 4 4 . The picture was taken March 9 , 1 9 4 5 .

The Use of Clover in Hotation 
On Hice Land in Louisiana

By D. C. BeaJey
Soil Conservation Service, Ruston, Louisiana

USED in the crop rotation to im
prove the soil and increase rice 

yields, white clover has also more than 
paid its own way in the production of 
seed, pasture, and hay on the J. E. 
Bertinot & Sons farm, six miles north
west of Opelousas, Louisiana, which is 
cooperating with the Grand Coteau 
Soil Conservation District.

That is the report of C. P. Dugal, 
manager of the farm. He points to 
the production in 1945 of over $11,000 
in seed and hay from white clover. 
In addition, he said, the calf crop last 
spring was the best in the history of 
the farm. This was following the 
grazing of 50 acres of white clover, 
which had been seeded in 1944, to

gether with the regular rice pasture 
and light winter feeding.

Use of the crop rotation is part of 
the conservation plan which Mr. Dugal 
worked out with the aid of Soil Con
servation Service technicians assigned 
to the soil conservation district. Ex
tension representatives helped estab
lish the white clover. The whole 
Bertinot farm is irrigated but the drain
age system is not adequate. This 
can not be corrected, however, until 
the main drainage canal— a community 
program—is completed.

The farm is in the extreme north
eastern part of the Coast Prairie area. 
The land is almost level. Its soil— 

{Turn to page 49)
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The Sources of Potash 
for Flue-Cured Tobacco

5  S t in s o n

Dominion Experimental Substation, Delhi, Ontario

TH A T muriate of potash may be 
used to supply a larger part of the 

potash in flue-cured tobacco fertilizers 
for Ontario than was hitherto believed 
advisable has been strongly indicated 
in tests carried out over the past 12 
years at the Dominion Experimental 
Substation at Delhi, Ontario.

The earlier experimental work re
lating to this subject was designed to 
compare the commercial grading and 
yield of leaf where muriate, sulphate, 
and different portions thereof were 
used as sources of potash in the fer
tilizer for this crop. More recent work 
dealt with time of application of mu
riate of potash in relation to its effect 
on the crop. In these tests the be
havior of chlorine and potassium in 
the soil and the influence of potash 
source on the burning quality of leaf 
received attention.

The fertilizer plots were laid out on 
uniform areas of Fox Sand which were 
cropped in two-year rye-tobacco rota
tions. The pH of this soil was 6.0. 
Quadruplicate plots, 1/32 acre in size 

used. The standard fertilizer

treatment consisted of 2-10-8 used at 
a rate equivalent to 1,000 pounds of 
commercial mixture per acre. This 
fertilizer was mixed and applied in the 
rows about a week before setting the 
seedlings. All other cultural opera
tions were similar to those employed 
in handling a commercial crop with 
the exception that as the leaf matured 
in these plots it was primed and tagged 
with the plot numbers so that it could 
be identified throughout curing, grad
ing, and weighing. Leaf from each 
plot was graded in accordance with the 
usual practice by employees of a com
mercial leaf processor. Grade indexes 
were calculated on the basis of yield 
of the different grades and the relative 
prices of these grades when sold to 
manufacturers.

The average results summarized in 
Table 1 for the six-year .period 1933 to 
1938 indicate an interesting relation
ship between source of potash and the 
leaf produced.

The results shown in this table 
would indicate that the yield of leaf 
was increased by replacing the sulphate

T a b l e  1.— S i x -y e a b  A v era g e  fo r  F l u e -c u red  T obacco w i t h  D if f e r e n t  S o u r c es

o f  P o t a s h  (1 9 3 3 -1 9 3 8 )

were

Treat
ment Sources of potash

Grade
index

t

Yield 
per acre 

lbs.

Crop
index

$

A Muriate of potash............................................................... 27.1 1322
1325

359
B %  potaah-muriate .............................. .............................. 363potash-sulphate.............................................................. > 27 .4

c 7 ^ potash-muriate............................................................... | 27.9 1279 357
%  potash-sulphate..............................................................

D Sulphate of p o tash ............................................................ 27 .0 1263 341

2 0
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source with muriate up to two-thirds 
of the total. A slightly larger portion 
of the leaf fell into the higher priced 
grades where two sources of potash 
were used. In this test the presence 
of the higher rates of muriate of potash 

[ was accompanied by a small but sig
nificant increase in the percentage of 
the sponged-leaf grades. This factor 
was responsible for lowering the grade 
indexes for these treatments. As the 
presence of high chlorine in the leaf is 
known to cause an increase in the 
amount of starch and water in the leaf 
cells, this tendency toward sponging 
when cured in a kiln along with leaf 
receiving less chlorine is not surpris
ing. It may be presumed that spong
ing while curing could have been 
effectively reduced in a kiln of leaf 
with uniform fertilization. Under 
ideal conditions for maturing, delayed 
ripening was sometimes noticeable 
where all of the potash was furnished 
in muriate form. Usually, however, 
differences in maturity were not in 
evidence and over the period of this 
test such differences failed to reach 
significant proportions.

With the impending shortage of sul

phate of potash occasioned by the out
break of war in 1939, the question of 
source of potash for flue-cured tobacco 
in Ontario took on a new significance 
and prompted further investigation of 
the subject. In this connection it was 
believed that practical use could be 
made of whatever difference might 
exist in the rate at which chlorine and 
potassium would disappear from the 
soil. Accordingly, a series of treat
ments was planned in which muriate 
of potash broadcast in the fall and one 
month before transplanting, respec
tively, could be compared with other 
treatments using different sources of 
potash in fertilizer applied in the usual 
Way. During the spring of 1940 pre
cipitation was unusually heavy and the 
results that year suggested that the 
potash was less efficient when applied 
in the fall and early spring. Accord
ingly, beginning in the spring of 1941 
the early spring application was raised 
from 80 lbs. of K.X) per acre to 120 
lbs. per acre and subsequent fall ap
plications of muriate were made at the 
rate of 160 lbs. of K X ) per acre.

For the purpose of studying any pos
sible relationship between lime con

Crop rotation studies fo r  flue*cured tobacco are an im portant part o f the work at the Dominion
Experim ental Substation a t D elhi, O ntario.
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T a b l e  2 .— A v era q e  R e s u l t s  w i t h  D if f e r e n t  S o u r c e s  an d  T i m e s  o f  A p p l y in g

P o t a s h  fo r  F l u e -cu red  T obacco  in  1 9 4 0

High-limed soil Unlimed soil
Source of potash & 
time of application 

(80 lbs. KjO per acre)
Treat
ment Grade

index
i

Yield 
per acre 

lbs.

Crop
index

$

Grade
index

i

Yield 
per acre 

lbs.

Crop
index

$

A
B

C *
D

E

Muriate of potash.........
3^ potash-muriate........
%  potash—sulphate. . . .
Sulphate of potash........
Muriate of potash one 

month before trans
planting........ t .......... ..

Muriate of potash prev
ious fall........................

22 .7  
| 20 .9

19.7

21 .4

19.5

1235
1255
1237

1187

1158

281
263
244

253

225

22.1
21.7  
21.9

21.7  

20.5

1077
1001
975

967

917

222
217
213

210

188

tent of the soil and effect of potash 
source on the leaf, the plots in this 
test were laid out on limed and un
limed soil, respectively, in the fall of 
1939. The lim ed' area was in the 
course of preparation for black root- 
rot studies and had received four tons 
of ground limestone and 10 tons of 
barnyard manure per acre in 1939. 
This area had produced a crop of 
tobacco in 1939. Although it was 
planned to repeat this test again the 
following year on the same soil, black 
root-rot had become by that time a 
dominant factor in limiting growth 
and this phase of the test had to be 
discontinued at harvest time. Tobacco 
followed rye on the unlimed area and 
each succeeding year this test was car

ried out in a two-year rye-tobacco 
rotation. The technique employed 
was similar to that described in con
nection with the previous tests.

The results shown in Table 2 might 
indicate that on the limed area there 
was a slight improvement in grade 
index following the application of mu
riate of potash. The lower grade after 
the fall application compared with 
that following the application broad
cast in early spring would also suggest 
a favorable response to chlorine under 
these conditions. While no such re
sponse is evident in the results on the 
unlimed soil that year, the presence 
of appreciable leaching or fixation fol
lowing applications of muriate of pot- 

(Turn to page 40)

T a b l e  3 .— A vera g e  R e s u l t s  w i t h  D if f e r e n t  S o u r c e s  an d  T i m e s  o f  A p p l y in g

P o t a s h  f o b  F l u e -c u bed  T obacco in  1941

Treat
ment

Source of potash & time of application 
(80 lbs. K 2O per acre)

Grade
index

i

Yield 
per acre 

lbs.

Crop
index

$

A Muriate of potash............................................................... 23 .9  
I 23 .5

1442 345
B yi potash—muriate .......................................

potash—sulphate ........................................................... 1445 357
c Sulphate of p otash ............................................................ 23.1 1494 345
D

E

Muriate of potash (120 lbs. K 2O per acre) one
month before transplanting.........................................

Muriate of potash previous fall......................................
23 .4
24.2

1474
1465

345
355



The Thorp deep fertilizing m achine in operation. Tubes carry the fertilizer from the large box, 
capable o f holding 3 0 0  lbs. o f fertilizer, to the base o f the field cultivator shovels. The shovels

can be regulated to a depth o f six inches.

A New Machine for 
Deep Fertilization

B , £ W. WorjLr r*
Chicago, Illinois

71 MACHINE capable of placing 
i l  fertilizers at plow-sole depth and 
covering as high as 30 acres a day has 
been developed by a Central Illinois 
grower. Fertilizer placed at root depth 
in the soil or in the bottom of the plow 
furrow has been gaining advocates at 
a rapid pace. But growers have been 
hesitant to use this placement fully 
because of the present slow method of 
application.

Claude W. Thorp of Clinton, Illi
nois, was not completely sold on deep 
fertilization until this past season. He

* The author was formerly associated with the 
Purdue Agricultural Experiment Station, working 
with Drs. George Scarseth and J . D. Hartman on 
fertilizing problems. At present he is Crops Editor 
for the Food Packer magazine.

and his son, Carl, had heard many agri
cultural research men advocate placing 
fertilizer at root depth in the soil. The 
Thorps’ main crop is suitable strains of 
hybrid seed corn for the Central Illinois 
region. Fertilizer is important to them 
and they faced this problem squarely— 
are we getting the most for the money 
and time spent?

In 1944, they tried out the much pub
licized plow-sole method. Fertilizers 
placed in the upper few inches of the 
soil are fine to start the plants off; but 
when the roots start going down as the 
plant becomes bigger, there must be 
plant food available down there to con
tinue maximum growth.

23
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The Thorps ran several experiments 
using various methods of applying fer
tilizers. Their accurate records showed 
a decided gain in yields for the deep- 
placed fertilizer, producing as high as 
30 per cent more sound corn with fuller 
ears. One plot yielded a net return of 
$11.27 per acre over row fertilization. 
Plow-sole fertilizing meant more profits 
for the time and energy spent.

Then arose their biggest problem—  
how to get the fertilizer deep into the 
ground. Carl Thorp was most inter
ested for he was just as irritated as the 
rest of the iarmers with the present 
inconvenient methods which consist of 
a fertilizer box attached above the 
breaking plow. Since most of the 
weight of the box and its contents is 
on the plow, it must be made small. It 
holds 50 pounds although Carl en
larged his box to hold 100 pounds. But 
it still was inconvenient. Carl found 
50 pounds went only one plow row. 
Then he would have to dismount and 
fill up the box again. That added up 
to plenty of waste motions. Often he 
found the weight of the fertilizer in the 
box influencing the plow depth. These 
and other reasons have prevented the

wholesale use of the plow-sole method 
of applying fertilizers.

The more Carl thought about these 
problems, the more he realized some 
of the difficulties could be overcome. 
Last winter he attended the National 
Fertilizer meeting at Purdue Univer
sity. Many prominent soils men were 
in attendance. When discussion lead 
to plow-sole fertilizing, Carl spoke up 
to inquire if some satisfactory machine 
had been developed to make this 
method easier to use. Even such advo
cates of the method as Drs. Scarseth of 
Purdue and Black of Iowa could not 
help Carl. However, R. H. Wileman 
of the Purdue Agricultural Engineer
ing staff had been working on such a 
machine.

Later Carl had a personal conversa
tion with Mr. Wileman and some sur
prising results came of it. Wileman 
had helped develop the initial fertilizer 
box attached to the plow. He, too, 
realized its limitations. Carl told him 
about a commercial fertilizer spreader 
he had built the previous year.

Back to Clinton went Carl with sev
eral good ideas for devoting his spare 
time to making a suitable deep-fertili

The present method o f applying fertilisers  deep in  the soil is by th is attachm ent over the plow. 
Growers have foond  many disadvantages to  this m ethod. Carl Thorp solved many o f these dis

advantages by developing a new m achine.
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T his side view o f the Thorp m actiine shows the supports to  hold the fertilizer container. The chain 
belts take the' power from  the ground wheels to run the reel within the container.

zing machine. A field cultivator was 
in his barn. He began to vision its 
curved shovels going down around six 
inches and placing the fertilizer there. 
The cultivator was nine feet wide, and 
with fertilizer being placed at each of 
the rear six shovels, it would cover 
plenty of ground,, apply plenty of ferti
lizer, and save a lot of time. And that 
is exacdy what it has done.

After a season’s use this machine has 
proven very satisfactory. It can be 
easily assembled by any competent ma
chinist, for it is just a container, similar 
to a grain box on a wheat drill, built 
on a field cultivator.

However, Carl has added many in
teresting devices that make this box 
different from any on the market. The 
box holds 500-800 pounds of plant 
food. So that big lumps will not hin
der operation, a heavy iron screen ( 1 !4 - 
inch mesh) is on top of the box. A 
reel runs on the lower length of the box 
and is placed % inch from the bottom. 
Thus all small lumps of fertilizer are 
crushed before running in the tubes. 
This reel is run off the ground wheels 
of the cultivator with chain belts. An
other unique feature is a special steel 
baffle plate directly above the reel. This

takes the weight off the reel and pro
vides smoother running as well as bet
ter crushing operations. Every farmer 
knows the benefits of such a baffle 
plate. It is hinged and runs the entire 
length of the box.

Carl found that his original £r~tilizer 
spreader, which was welded, was hard 
to dissemble for repairs, and so he 
used bolts on his latest machine. The 
bottom of the box is made of 4-inch 
channel iron with openings every 18 
inches. The adjuster that regulates 
the slide is located on the back of the 
box at the left. It is suitable for apply
ing as low as 300 pounds to the acre 
and as high as a ton per acre.

The fertilizer’ leaves the box through 
conventional tubes which run to a spe
cial heel on the cultivator shovel. At 
this spot Carl is not entirely satisfied 
with his “brain child.” Fertilizer 
draws moisture out of the soil. Thus 
the fertilizer cakes around the lower 
opening of the heel, preventing free 
flowing. This is characteristic of all 
fertilizers. However, he believes that 
by using a broader shovel and a larger 
heel, the opening will not clog so often. 
He is incorporating this idea in a ma- 

( Turn to page 47)



Potash Increases Tomato 
Yield and Quality

E g G eo rg e K . C M
Salisbury, Maryland

FACED with the fact that increased 
yields and improved quality were 

necessary lest the tomato industry move 
to other states, County Agent Russell 
Wilson of Kent County, Delaware, and 
Dr. W . J. Dufendach and F. A. 
Schaedel, managers of Libby, McNeil 
and Libby branches at Houston and 
Wyoming, Delaware, decided that 
heroic measures were in order to save 
the tomato industry for the farmers of 
the State.

At a conference with officials of the 
Experiment Station it was recalled that 
in 1909 experiments with fertilizers on 
tqmatoes were started and carried on 
for four years. Based on this work it 
was suggested that potash might be one 
of the limiting factors in tomato pro
duction in the State. The following 
table taken from Bulletin No. 101, 
written by C. A. McCue and W. C. 
Pelton in 1913, summarizes the four 
years’ work:

Yield Per cent 
in of ripe 

pounds fruit
Average of four checks.................  10,979 78 .4
600 pounds of a 4 -8 -1 0 ................ 17,339 88. >

600 pounds of a 4 -8 -1 0  plus 20
tons of manure............................ 23,279 8 1 .8

250 pounds of superphosphate 
plus 120 pounds of muriate of
potash.............................................  17,887 8 4 .8

250 pounds of superphosphate.. 13,342 8 0 .2
1,200 pounds of a 4 -8 -1 0  ............ 26 ,886 88 .7
120 pounds of muriate of potash. 15,248 8 5 .0

It will be noted from the above table 
that 120 pounds of muriate of potash 
per acre increased yields nearly 5,000 
pounds over the checks whereas 250 
pounds of superphosphate showed but 
slightly more than a 2,000-pound in
crease, thus indicating that potash 
might be more of a limiting factor 
than phosphorus. The potash increased

the percentage of fruits that ripened in 
addition to increasing the yield.

It was decided that a group of grow
ers would be selected by the managers 
of the plants together with their field- 
men and County Agent Wilson and 
that these farmers would be given 200 
pounds of muriate of potash to be ap
plied as a side-dressing after the last 
cultivation. This 200-pound applica
tion was t® be in addition to their 
regular fertilizer treatment.

That this decision and its results 
were satisfactory is confirmed in the 
Annual Report of the Delaware Agri
cultural Extension Service for 1940 in 
which on page 7 is stated: “1940 saw 
the continuance of costs of production 
records and fertilization tests on toma
toes in Kent County. Twenty-five 
tomato growers maintained cost ac
count records. Seventeen of these 
same tomato growers demonstrated 
that the use of 200 pounds of muriate 
of potash, in addition to regular fer
tilizers, increased the quality of the 
crop and boosted tomato production 
two tons per acre over the average of 
plots to which potash was not applied.”

The growers to whom the potash 
was given were selected solely on the 
basis that they were reliable and might 
be counted on to report yields from 
the plots under demonstration. No 
account was taken of their ability as 
growers, size of farm, rotation of crops, 
fertility of soil, fertilizer practices, or 
location of farm. By selecting growers 
in this manner it was thought that a 
typical cross-section of the area would 
be obtained. Each grower fertilized 
his acreage as he wished, but in addi- 

( Turn to page 45)
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A COUPLE O F BLACK BEA U TIES WAITING FO R  JUDGMENT



w ■ i_  American agriculture is now launched upon its first
/ i n r i c u l t u r e  full postwar year. Answers to the speculation and prob

lems of how the industry would fare in the reconversion1946 period are in the process of being made. It would be
unusual if some of the solutions are still not clear or 

that there be divergences of opinion on the best course to steer. However, the 
over-all picture is one that lends confidence in the capabilities of our farmers to 
produce in relation to a long-time view of their best interests.

To begin with, the announcement of 1946 goals dispelled doubts that the in
dustry would suffer from the necessity of drastic reductions in production as a 
result of the return of peace. The 296 million acres of cultivated crops called for 
are 9 million acres more than were actually planted for 1945 crops. Including hay 
and hay seed crops, the final total of more than 357 million acres is 10 million 
more than the 1945 actual total. “The end of the war has not brought an end 
to the almost unlimited need for American food,” Secretary of Agriculture Clinton 
P. Anderson said in recommending the goals to the states. “The 1946 goals indi
cate a pattern of production which provides continued high output of those com
modities for which wartime demand is continuing and shifts toward peacetime 
levels for others.”

The ability of American farmers to continue to meet goals is seen in an excel
lent discussion of this capacity by J. B. Hutsdn, Under Secretary of Agriculture 
and Administrator of the Production and Marketing Administration, before the 
Indiana Farm Bureau Federation at Indianapolis on November 15. “Looking 
at it from the over-all standpoint,” he said, “the end of the war finds U. S. agri
culture geared to a production level approximately 25% above the output of 
the prewar years. . . .  It goes without saying that we will be able to produce 
plenty of food and fiber in the post-war period. The problem is not one of 
producing enough. Rather it is one of price relationships, of markets, and of 
distribution. . . .  In short, the problem ahead is to stabilize farm prices and 
the farmer’s income, while at the same time maintaining a high level of con
sumption and exports.”

Mr. Hutson went on to say: “It seems to me that any discussion of these 
questions must necessarily center on: ( 1) the present productive capacity of the 
farm plant, and ( 2 ) the size and kind of market for which the farm plant will 
produce.” He felt that most would agreed that given time to make the necessary 
changes, the plant could produce greatly in excess of the record production of the 
war period. Large areas of new land could be brought into cultivation, additional 
shifts to soil-conserving and higher-yield systems and crops could be made. The 
use of commercial fertilizer increased substantially during the war—the tonnage 
used was 85% greater in 1944 than in the pre-war years. Application of lime 
nearly tripled during the war period. Use of these materials could be greatly 
increased, he said.
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Then turning to the period immediately ahead, he asked this question: With 
our farm plant presendy geared to a level well above pre-war production, can 
production be maintained at this level in the reconversion period, and after
wards? For purposes of considering this question he divided farm production 
into three parts, ( 1) cash crops, such as wheat, cotton, tobacco, fruits and vege
tables, and oilseed crops, ( 2 ) feed crops, such as corn, oats, barley, grain sorghums 
and hay, (3 ) livestock. Appraising the factors which might affect the production 
of each classification, it was his conclusion that it would be safe to count on a 
production capacity for cash crops of some 20%  above that of prewar years; for 
feed crops, 25% above; and for livestock, 25 to 30% above prewar level.

With this capacity to produce one-fourth greater than at the beginning of 
the war, Mr. Hutson believes the basic answer to farm prosperity is to be found 
in high domestic consumption and a healthy export market. During World 
War II, per capita consumption of food was maintained at a level about 8% 
above prewar and the demand was not fully met. With a high level of employ
ment and an adequate volume of trade with other countries, there probably 
will be a market ahead that will approximate the present capacity to produce 
at a level one-fourth above prewar.

Secretary Anderson has stated his conviction that a large part of the solution 
to the farm problem ahead must be sought in the direction of expanding the 
total market for agricultural products. One of the greatest contributions which 
we can make is to maintain full employment and at the same time develop inter
national relations in such a way as to encourage foreign trade. “Under a full 
employment situation,” he said, “the problems of agriculture will not all be 
solved. They will, however, be manageable. Even with full employment and 
an active foreign trade, many steps will be necessary in the fields of agricultural, 
labor, and business policies, if we are to have a sound and prosperous agriculture.”

Among such steps are consumer education on improved diets and greater use 
of foods high in nutritive value and school lunch programs. These are close to 
home to most of us and will have our interest. However, if this war has taught 
nothing else, it has taught that our interests must be broadened. Anyone con
cerned with the prosperity of American agriculture must now realize its interde
pendence with the welfare of other industries and of this country with other coun
tries of the world.

_ _  Since January 1943 Better Crops With Plant Food  has car- 
Jl t l D E  J J  tied price data for certain farm commodities which were 

previously published in the Potash Journal. The yearly prices 
heretofore included for specific farm products have been on a calendar year basis. 
However, the price data currently published by the U. S. Department of Agri
culture in their publication, “Agricultural Statistics,” quote prices on a crop-year 
rather than a calendar-year basis.

During periods of rather stable prices, there is usually not such a great varia
tion between annual prices calculated on a calendar-year or a crop-year basis. 
However, when the price of a given commodity fluctuates widely during the 
year, there may be considerable difference. Thus in certain cases there appeared 
a wide discrepancy between the figures previously carried in this publication and 
those published by the Bureau of Agricultural Economics of the U. S. Depart
ment of Agriculture. For that reason, it was believed desirable to revise the 
series in Better Crops With Plant Food so that the two would coincide. For 
each commodity with the exception of tobacco and truck crops, the crop year is 
indicated by the months at the top of the column.
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Season A v e ra g e  Prices R eceived b y  Farm ers fo r  Specified  C o m m o d ities
Sweet 

Potatoes PotatoesCotton
Cents

Tobacco
Cents Cents Cents

Corn
Cents

Wheat
Cents

Hay
Dollars

Cottonseed
Dollars Truck

Crop Year per lb. 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

Av. Aug. 1909 
July  1 9 1 4 ... 12.4 10.0 69 .7 8 7 .8 64 .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.................... 22 .9 22 .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 41 .23
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 6 9 .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.................... , 2 0 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34.83
1928.................... 18.0 20 .0 5 3 .2 118.0 8 4 .0 99 .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 9 1 .2 108.1 59 .8 67 .1 11.06 22.04
1931.................... 5 .7 8 .2 46 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .97-
1 9 3 2 ..! .............. 6 .5 10.5 3 8 .0 54 .2 3 1 .9 38 .2 6 .2 0 10.33
1933.................... 10 .2 13.0 82 .4 69 .4 52 .2 74 .4 8 .09 12.88
1934.................... 12.4 21 .3 4 4 .6 7 9 .8 8 1 .5 84 .8 13.20 33 .00
1935.................... 11.1 18.4 59 .3 70 .3 65 .5 83 .2 7 .5 2 30.54
1936.................... 12.4 2 3 .6 114.2 92 .9 104.4 102.5 11.20 33 .36
1937.................... 8 .4 20 .4 52 .9 82 .0 51 .8 9 6 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 73 .0 4 8 .6 56 .2 6 .7 8 21 .79
1939.................... 9 .1 15.4 6 9 .7 7 4 .9 56 .8 69 .1 7 .9 4 21 .17
1940.................... 9 .9 16.0 54.1 85 .5 61 .8 6 8 .2 7 .5 8 21.73
1941.................... 17 .0 26 .4 8 0 .7 94 .0 75 .1 9 4 .5 9 .6 7 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 4 0 .8 149.0 192.0 109.0 141.0 16.40 52.70

D ecem ber.. . . 20 .85 4 3 .5 150.0 175.0 106.0 145.0 16.50 53 .10
1945 

January. . . . 20 .20 41 .9 158.0 190.0 107.0 146.0 17.10 52 .80
February. . . 19.99 31 .8 165.0 201 .0 106.0 147.0 17.70 52 .70
M arch........... 20 .24 21 .4 171.0 207.0 107.0 148.0 18.10 52 .00
April.............. 20 .20 21 .4 174.0 211.0 107.0 149.0 16.90 51 .90
M ay .............. 20.51 42 .2 177.0 214.0 108.0 149.0 16.50 52.10
Ju n e .............. 20 .90 51 .2 180.0 220 .0 111.0 150.0 15.90 52.50
Ju ly ................ 21 .25 56 .3 183.0 230 .0 112.0 146.0 15.40 55.00
August.......... 21.33 44 .9 167.0 256.0 113.0 145.0 14.60 52.50
September. . . 21 .72 4 3 .2 138.0 207.0 112.0 145.0 14.30 51.40
October......... . 22 .30 45 .9 126.0 180.0 113.0 151.0 14.30 51 .00
November. . 22.52 46 .7 131.0 186.0 111.0 153.0 14.90 51 .30
Decem ber.. . . 22 .84 4 3 .8 137.0 194.0 109.0 154.0 15.40 51 .40

1920.................... 128
Index Numbers 

173 180
(Aug. 1909—July 1 9 1 4 = 1 0 0 )

161 96 207 139 114
1921.................... 137 195 163 129 81 117 98 129
1922.................... 185 228 95 114 116 109 98 135
1923.................... 231 190 133 137 129 105 110 183
1924.................... 185 190 98 170 166 141 107 147 ' i 43
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................... 167 408 214 219 170 160 138 234 212

Decem ber.. 168 435 215 199 165 164 139 235 228
1945 

Ja n u a ry .. . 163 419 227 216 167 165 144 234 262
February. . . 161 318 237 229 165 166 149 234 223
M arch........... 163 214 245 236 167 167 152 231 203
April.............. 163 214 250 240 167 169 142 230 259
M ay.............. 165 422 254 244 168 169 139 231 193
June............... 169 512 258 251 173 170 134 233 269
Ju ly ................ 171 563 263 262 174 165 130 244 244
August.......... 172 449 240 292 176 164 123 233 240
September. . 175 432 198 236 174 164 120 228 159
October......... 180 459 181 205 176 171 120 226 181
November.. 182 467 188 212 173 173 126 227 235
December.. 184 438 197 221 170 174 130 228 223
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W h o le s a le  Prices o f  A m m o n ia te s

Nitrate 
of soda 

per unit N 
bulk

1910-14..............  *2.68
1922.................

Sulphate Cottonseed 
of ammonia meal 

bulk per S. E. Mills

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 ....................

December.. . .
1945

January.........
February.......
March............
April..............
May...............
June. . T........
July................
August...........
September.. .
October..........
November.. . .  
December.. . .

192 2 .................
192 3 .................
192 4 .................
192 5 ...........
192 6 .........
192 7 .................
1938 .   .........
192 9 .................
193 0 .................
193 1.................
1 9 3 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 .................

December..
1945 

January.... 
February..
March........
April..........
May...........
June...........
July............
August. . . .  
September. 
October.... 
November.. 
December..

3.04
3.02
2.99
3.11
3.06
3.01
2.67
2.57

47
34

1.87
1.52
1.52 
1.47
1.53 
1.63
1.69
1.69
1.69
1.69
1.74
1.75
1.75
1.75

unit N 
*2.85 
2.58 
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

per unit N 
*3.50

6.07 
6.19 
5.87 
5.41 
4.40
5.07 
7.06
5.64 
4.78
3.10 
2.18 
2.95 
4.46 
4.59 
4.17 
4.91 
3.69 
4.02
4.64 
5.50
6.11 
6.30 
7.68
7.81

Fish scrap, 
dried 

11- 12%  
ammonia, 
15% bone 
phosphate, 

f.o.b. factory, 
bulk per unit N 

*3.53
4.66 
4.83 
5.02 
5.34
4.95 
5.87 
6.63 
5.00
4.96 
3.95 
2.18 
2.86 
3.15 
3.10 
3.42
4.66
3.76 
4.41 
4.36 
5.32
5.77
5.77
5.77
5.77

Fish scrap, 
wet acid

ulated 6% 
ammonia, 
3% bone 

phosphate, 
f.o.b. factory, 

bulk per unit N 
*3.05 
3.54 
4.25 
4.41 
4.70
4.15
4.35 
5.28 
4.69
4.15
3.33 
1.82 
2.58 
2.84
2.65 
2.67
3.65 
3.17 
3.12
3.35 
3.27
3.34
3.34
3.34
3.34

Tankage 
11% 

ammonia, 
15% bone 
phosphate, 
f.o.b. Chi
cago, bulk, 
per unit N 

*3.37
4.75
4.59
3.60 
3.97 
4.36
4.32 
4.92
4.61 
3.79 
2 .1 1  
1.21 
2.06 
2.67 
3.06 
3.58
4.04 
3.15 
3.87
3.33
3.76
5.04
4.86
4.86
4.86

High grade 
ground 
mood, 

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 
..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

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42. 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

Index Numbers (1910-14 = 100)
113 90 173 132 117 140 142
112 102 177 137 140 136 147
111 86 168 142 145 107 121
115 87 155 151 155 117 135
113 84 126 140 146 129 139
112 79 145 166 143 128 162
100 81 202 188 173 146 170
96 72 161 142 154 137 162
92 64 137 141 136 12 130
88 51 89 112 109 63 70
71 36 62 62 60 36 39
59 39 84 81 85 97 71
59 42 127 89 93 79 93
57 40 131 88 87 91 104
59 43 119 97 89 106 131
61 46 140 132 120 120 122
63 48 105 106 104 93 100
63 47 115 125 102 115 111
63 48 133 124 110 99 96
63 49 157 151 107 112 126
65 49 175 163 110 150 192
65 50 180 163 no 144 189
65 50 219 163 110 144 191
65 50 22$ 163 no 144 191

65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 n o 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 191
66 50 223 163 110 144 191
65 50 223 163 n o 144 191
65 50 223 163 n o 144 191
65 50 223 163 no 144 191
65 50 223 163 110 144 191
65 50 223 163 , 110 144 191
65 50 223 163 110 144 191
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W h o le s a le  Prices o f Phosphates a n d  Potash *  *
Tennessee Muriate Sulphate Sulphate Manure Kainit,
phosphate of potash of potash of potash salts 20%

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

Balti* 68% f.o.b. mines, c.i.f. At- 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 lantic and

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14........... . SO.536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657 $0,655
1922................. .566 3.12 6.90 .632 .904 23.87 .508
1923................. .550 3.08 7.50 .588 .836 23.32 .474
1924................. .502 2.31 6.60 .582 . .860 23.72 .472
1925................. .600 2.44 6.16 .584 .860 23.72 .483
1926................. .598 3.20 5.57 .596 .854 23.58 .537 .524
1927................. .525 3.09 5.50 .646 .924 25.55 .586 .581
1928................. .. .580 3.12 5.50 .669 .957 26.46 .607 .602
1929................. .609 3.18 5.50 .672 .962 26.59 .610 .605
1930.................. .542 3.18 5.50 .681 .973 26.92 .618 .612
1931.................. .485 3.18 5.50 .681 .973 26.92 .618 .612
1932................. .458 3.18 5.50 .681 .963 26.90 .618 .591
1933................. ,434< 3.11 6.50 .662 .864 25.10 .601 .565
1934................. .487 3.14 5.67 .486 .751 22.49 .483 .471
1935................. .492 3.30 5.69 .415 .684 21.44 .444 .488
1936................. .476 1.85 5.50 .464 .708 22.94 .505 .560
1937................. .510 1.85 5.50 .508 .757 24.70 .556 .607
1938.................. .492 1.85 5.50 .523 .774 15.17 .672 .623
1939................. .478 1.90 5.50 .521 .751 24.52 .570 .670
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

December.. 
1945

.650 2.20 6.10 .535 .797 26.00 .200 . . . .
January....... 2.20 6.10 .535 .797 26.00 .200
February. . . .650 2.20 6.13 .535 .797 26.00 .200
March........ .650 2.20 6.20 .535 .797 26.00 .200 . . . .
April.......... .650 2.20 6.20 .535 .797 26.00 .200
May........... .650 2.20 6.20 .535 .797 26.00 .200
June........... .650 2.20 6.20 .471 .701 22.88 .176 . . . .
July............ .650 2.20 6.20 .503 .749 24.44 .188
August. . . . .650 2.20 6.20 .503 .749 24.44 .188
September. .650 2.20 6.20 .503 .749 24.44 .188
October........ .650 2.20 6.28 .535 .797 26.00 .200
November.. .650 2.20 6.40 .535 .797 26.00 .200
December.. .650 2.20 6.40 .535 .797 26.00 .200

1922................... 106
Index

87
Numbers
141

(1910-14
89

=  100) 
95 99 78

1923................... 103 85 154 82 88 96 72
1924................... 94 64 135 82 90 98 . . . . 72
1925................... 110 68 126 82 90 98 74
1926................... 112 88 114 83 90 98 ’ 82 80
1927................... 100 86 113 90 97 106 89 89
1928................... 108 86 113 94 100 109 92 92
1929................... 114 88 113 94 101 110 93 92
1930................... 101 88 113 95 102 111 94 93
1931................... 90 88 113 95 102 111 94 93
1932................... 85 88 113 95 101 111 94 90
1933................... 81 86 113 93 91 104 91 86
1934................... 91 87 110 68 79 93 74 72
1935................... 92 91 117 58 72 89 68 75
1936................... 89 51 113 65 74 95 77 85
1937................... 95 51 113 71 79 102 85 93
1938................... 92 51 113 73 81 104 87 95
1939................... 89 53 113 73 79 101 87 93
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

December... . 121 61 125 75 84 108 83
1945 

January......... 121 61 125 75 84 108 83
February. . . . 121 61 126 75 84 108 83
March............ 121 61 127 75 84 108 83
April.............. 121 61 127 75 84 108 83
May............... 121 61 127 75 84 108 83
June............... 121 61 127 66 74 95 80
July................ 121 61 127 70 79 101 82
August........... 121 61 127 70 79 101 82
September. . . 121 61 127 70 79 101 82
October.......... 121 61 129 75 84 108 83
November.. . . 121 61 131 75 84 108 83
December.. . . 121 61 131 75 84 108 83 e • • •
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C o m b in e d  In d e x  N u m b e rs  o f Prices o f  F e rtilize r M a te r ia ls , Farm  Products  
a n d  A ll C o m m o d ities

Prices paid 
by farmers Wholesale 

for com* prices
Farm

prices*
modifies
bought*

of all com- 
moditiest

Fertilizer Chemical Organic 
materials  ̂ammoniates ammoniates

Superphos
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

December.. 200 178 152 97 57 175 121 78

1945
January. . . 201 179 153 97 57 175 121 78
February.. 199 179 153 97 57 175 121 78
March....... 198 180 153 97 57 175 121 78
April.......... 203 180 154 97 57 175 121 78
May.......... 200 180 154 97 57 175 121 78
June.......... 206 180 155 95 57 175 121 69
July........... 206 180 154 96 57 175 121 74
August. . . . 204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 74
October.. . 199 182 154 97 57 175 121 78
November. 205 182 155 97 57 175 121 78
December . 207 183 159 97 57 175 121 78
* U. S. D. A. figures. Beginning 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-commodity index.

t  D epartm ent of Labor index converted to 1910-14 base.
i  The Index num bers of prices of fertilizer m aterials are based on original study 

made by the D epartm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity, Ithaca, New Tork. These Indexes are complete since 1897. 
The series was revised and rew elghted as of March 1940 and November 1942.

* Beginning w ith  June 1941, m anure sa lts  prices a re  P. O. B. mines, the only 
basis now quoted.

** The annnal average o f potash prices la h igher than the weighted average of 
prices actually  paid beeanse since 1938 better than 90% o f the potash used In 
agricu ltu re  has been contracted fo r during the disco nut period. From  19S7 on, 
the maximum seasonal discount has been 12% .



This section contains a short review o f some o f the most practica l and im portant bulletins, and lists 
all recent publications o f the United States Departm ent o f A griculture, the State Experim ent S tations, 
and Canada, relating to Fertilisers, Soils, Crops, and Econom ics. A file o f  this departm ent o f B ET TER  
CROPS W ITH PLANT FOOD would provide a com plete index covering all publications from  these 
sources on the particu lar sub jects named.

Fertilizer
"Agricultural Mineral Sales as Reported to 

Date for Quarter Ended September 30, 1945," 
Bu. of Chemistry, Dept, of Agr., Sacramento 
14, Calif., FM-118, Nov. 7, 1945.

"Commercial Fertilizer Sales As Reported 
to Date for the Quarter Ended September 30, 
1945," Bu. of Chemistry, Dept, of Agr., 
Sacramento 14, Calif., FM-119, Nov. 7, 1945.

"Tonnage of Different Grades of Fertilizer 
Sold in Delaware 1944," Dept, of Agr on., 
Agr. Exp. Sta., Newark, Del., C. E. Phillips.

",Influence of Commercial Fertilizers on 
Idaho Potatoes" Agr. Exp. Sta., Univ. of 
Idaho, Moscow, Idaho, Bui. 265, Aug. 1945,
H. W. E. Larson and H. K. Schultz.

"Commercial Feeds, Fertilizers and Agri
cultural Liming Materials," State Insp. & Reg
ulatory Service, College Park, Md., No. 195, 
Aug. 1945.

"Fertilizer Inspection, Analysis and Use;
1944," Agr. Exp. Sta., Univ. of Mo., Columbia, 
Mo., Bui. 493, Aug. 1945, M. F. Miller, L. D. 
Haigh, E. W. Cowan, and J. H. Long.

"Fertilizer Sales in Ohio," Dept, of Agron., 
Ohio State Univ., Columbus, Ohio.

"Effect of Ammonium Nitrate As a Ferti
lizer for Spinach," Agr. Exp. Sta., Okla.
A. & M. College, Stillwater, Okla., Bui. B-288, 
Oct. 1945, H. J. Harper and F. B. Cross.

"Distribution of Fertilizer Sales in Texas 
for 1944-45," Agr. Exp. Sta., A. & M. College, 
College Station, Texas, P. R. 960, Sept. 24,
1945, A. D. Jackson.

"Selecting Fertilizers," U.S.D.A., Wash
ington, D. C., Cir. 487, Aug. 1945, Albert 
R. Merz.

Soils
"Save the Soil," Ext. Serv., Univ. of Conn., 

Storrs, Conn., Bui. 370, June 1945, N. P. 
T edrow.

"Suggestions on Erosion Control," Agr. 
Ext. Div., Univ. of Ky„ Lexington, Ky., Cir. 
406, July 1945, George Roberts.

"Relation of the Physical Properties of 
Different Soil Types to Erodibility." Agr. Exp. 
Sta., Clemson Agr. College, Clemson, S. C., 
Bui. 357, May 1945, T. C. Peele, E. E. Latham, 
and O. W. Beale.

"Conserving Soil and Moisture in Orchards 
and Vineyards," U.S.D.A., Washington, D. C., 
F.B. 1970, Sept. 1945, John T. Bregger and 
Grover F. Brown.

"Some Soil Properties Related to the Sodium 
Salt Problem in Irrigated Soils," U.S.D.A., 
Washington, D. C., T. Bui. 902, Sept. 1945, 
Robert Gardner.

Crops
"Improving California Ranges," Agr. Ext. 

Serv., Univ. of Calif., Berkeley, Calif., Cir. 
129, April 1945, Burle J. Jones and R. M. 
Love.

"Spring Wheat Production in Colorado," 
Agr. Exp. Sta., Colo. A. & M. College, Fort 
Collins, Colo., Bui. 487, Dec. 1944, D. W. 
Robertson, Dwight Koonce, J. F. Brandon.

"Prairie, A New Soft Winter Wheat for 
Illinois," Agr. Exp. Sta., Univ. of ill., Urbana.
111., Bui. 513, July 1945, O. T. Bonnett, C. M. 
Woodworth, G. H. Dungan, and Benjamin 
Koehler.

"The Louisiana Farmers’ Almanac 1945," 
Agr. Ext. Serv., La. State Univ., Baton Rouge, 
La., Cir. 236, Jan. 1945.

"Production of Tablestock Rutabagas in 
Michigan," Agr. Exp. Sta., Mich. State College, 
East Lansing, Mich., C. Bui. 197, June 1945,
B. R. Churchill.

"The Hatch Dairy Experiment Station 
Farm," Agr. Exp. Sta., Univ. of Mo., Columbia, 
Mo., Bui. 488, June 1945, C. W. McIntyre 
and A. C. Ragsdale.

"The Ability of Certain Legume-Grass Mix
tures to Withstand Grazing," Agr. Exp. Sta., 
N. M., College of A. & M., State College, 
N. M., P. Bui. 1007.

"Alfalfa Production Investigations in New 
Mexico," Agr. Exp. Sta., N. M. College of 
A. & M., State College, N. M., Bui. 323, June 
1945, Glen Staten, R. S. Stroud, and John 
Carter, Jr.

"Research and Farming," Agr. Exp. Sta., 
Univ. of N. C., Raleigh, N. C., A.R. 67, 1944.

"The Work of a Farm Forester," Agr. Ext. 
Serv., Univ. of N. C., Raleigh, N. C., E. Fold. 
60, July 1945, R. W. Graeber.

"Annual Reports of the Ohio Agricultural 
Experiment Station 1939-1943," Ohio Agr. 
Exp. Sta., Wooster, Ohio, A.R. 59th-62nd, 
Bui. 658, May 1945.

37
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"Cherry Rootstocks," Agr. Exp. Sta., Utah 
State Agr. College, Logan, Utah, Bui. 319, 
May 1945, Francis M. Coe.

"What’s Neu/ in Farm Science," Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., A. R. 61, 
Part 2, Bui. 466, May 1945.

"Grading Soft Red Winter Wheat at Country 
Points," U.S.D.A., Washington, D. C., A1S-33, 
Oct. 1945.

"The Water Requirement of Alfalfa," U.S. 
D.A., Washington, D. C., Cir. 735, Sept. 1945, 
Carl S. Scofield.

Economics
"Georgia Farm Prices 1910-1943," Ga. Exp. 

Sta., Univ. System of Ga., Experiment, Ga., 
Bui. 239, March 1945, G. B. Stong, J. C. 
Elrod, and W. E. Hendrix.

"Postwar Program for Idaho Timber Pro
duction on the Forest Lands," Agr. Exp. Sta., 
Univ. of Idaho, Moscow, Idaho, Cir. 99, May 
1945.

"Postwar Program for Idaho, The Farm 
Woodlands," Agr. Exp. Sta., Univ. of Idaho, 
Moscow, Idaho, Cir. 100, May 1945.

"Cost of Producing Milk, in Northern Illi
nois," Agr. Exp. Sta., Univ. of III., Urbana,
111., Bui. 511, June 1945, R. H. Wilcox and
C. S. Rhode.

"Financial Position of a Representative 
Group of McHenry County Farmers in the 
Dairy Region of Northern Illinois 1940-1942," 
Agr. Exp. Sta., Univ. of III., Urbana, 111., 
Bui. 512, June 1945, B. D. Parrish and L. /. 
Norton.

"Postwar Farm Jobs and Farmers’ Purchase 
Intentions," Ext. Serv., Univ. of 111., Urbana,
111., Cir. 592, Oct. 1945, A. T. Anderson 
and R. C. Ross.

"Complete Costs and Farm Business Analysis 
on 24 Farms in Champaign and Piatt Coun
ties, Illinois," Agr. Exp. Sta., Univ. of III., 
Urbana. 111., AE. 2334, July 1945, R. H. Wil
cox and J. R. Harris.

"Suggested Adjustments in Kansas Agri
culture for 1946," Agr. Exp. Sta., Manhattan, 
Kansas, Rot. 27, July 1945.

"Wartime Land Market Activity in North

ern Nevada," Agr. Exp. Sta., Univ. of Nev., 
Reno, Nev., Bui. 174, June 1945, H. V. Stone- 
cipher, Howard Mason, and Dora Dunn.

"Facts for Prospective Farmers and Ranchers 
in South Dakota," Agr. Exp. Sta., S. Dak- 
State College, Brookings, S. Dak•• Cir. 59, 
June 1945, C. R. Hoglund.

"Crop and Livestock Adjustments by Pro
duction Areas in South Dakota," Agr. Exp. 
Sta., S. D. State College, Brookings, S. D., 
AE-Pamph. 12, May 1944.

"An Appraisal of South Dakota Production 
Adjustments in Agriculture, Wartime & Sug
gested 1945," Agr. Exp. Sta., S. D. State 
College, Brookings, S. D., AE-Pamph. 13, 
July 21, 1944.

"Post-War Farming Adjustments and Op
portunities in South Dakota," Agr. Exp. Sta.,
S. D. State College, Brookings, S. D., AE- 
Pamph. 14, Nov. 1944, C. R. Hoglund.

"Agricultural Production Texas 1946," Agr. 
Exp. Sta., College Station, Texas, Nov. 1945.

"Financing Truck Crops in Three Eastern 
Virginia Counties, "  Agr. Exp. Sta., Va. 
Polytechnic Inst., Blacksburg, Va., Bui. 369, 
April 1945, Harry M. Love.

"Agriculture’s Wartime Production Capacity 
for 1946, Washington," Agr. Exp. Sta., State 
College of Wash., Pullman, Wash., A. E. 8, 
July 1945.

1946 Agricultural Conservation Program 
Bulletin," U.S.D.A., Washington, D. C., ACP- 
1946, Oct. 12, 1945.

"Committeeman's Practice Handbook, 1946, 
NCR-46-1, Ind., Ia., Mich., Minn., Mo., Ohio, 
Neb., S. D., Wis." U.S.D.A., Washing
ton, D. C.

"Price Spreads Between Farmers and Con
sumers for Food Products 1913-44," U.S.D.A., 
Washington. D. C., M. P. 576, Sept. 1945.

"What Peace Can Mean to American 
Farmers," U.S.D.A., Washington, D. C., M. P. 
582, Oct. 1945.

"Wages of Agricultural Labor in the United 
States," US.D.A., Washington, D. C„ T. Bui. 
895. July 1945, Louis J. Ducoff.

",Income Parity for Agriculture," U.S.D.A., 
Washington, D. C.

Soybeans Need Lime, Phosphorus, Potash

^ 4 .  o C .  J ! a n ,j  

Department of Agronomy, University of Illinois, Urbana, 111.

(Reprint from Soybean Digest, September 194J)

L IM ESTON E is the number one re- perform better than most cereals on
quirement of soybeans on acid soil, acid soils, still they are sensitive to min-

Even though soybeans are well adapted eral deficiencies and respond well to
to a wide variety of soil conditions and properly used soil amendments.
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In 1944 the 71 million bushels of soy
beans harvested in Illinois took from 
the soil almost twice as much calcium 
as the 400 million bushel corn crop. 
At the same time they removed more 
potassium and one-half as much phos
phorus as the corn. The 71 million 
bushels of soybeans removed from the 
soil 120 million pounds of calcium, 
phosphorus, and potassium, while 400 
million bushels of corn removed only 
20 million pounds more or 140 million 
pounds of the same elements. In terms 
of liming and fertilizing materials the 
1944 Illinois bean and corn crop re
moved from the soil calcium, phos
phorus, and potassium equivalent to
20,000 tons of limestone, 320,000 tons 
of rock phosphate, and 200,000 tons 
of potassium chloride. Even at the 
present time when more fertilizing 
materials are being used than ever be
fore in the history of the country land
owners and operators are falling far 
short of returning to the soil the plant 
food removed by the corn and soybeans 
alone.

No wonder thinking people are con
cerned.

But let’s blame the culture, not the 
crop.

The high mineral requirement of the 
soybean plant and its inherent ability to 
forage its nutrients beyond the range 
and scope of other crops tend to give 
it an undeserved bad reputation for 
being a soil robber or depleter. But, as 
a matter of fact, when truly evaluated, 
that inherentability of the soybean plant 
to ferret out plant nutrients that other 
crops cannot reach ma\es it surpris
ingly suited to the Cornbelt cropping 
system. The soybean follows the corn 
crop as effectively and in the same 
manner as the porker follows the steer 
in the teed lot. If the steers are well 
fed the hogs need very little attention. 
Likewise, the soybean— if the corn crop 
is well fed, the bean crop will need 
little or no fertilization.

The problem, then, of returning 
plant food removed from the soil by 
the soybean crop becomes not one of 
direct application applied for the plant

itself, but rather a matter of determin
ing the needs of the entire cropping 
system and making the applications to 
those crops which can use them most 
effectively.

In analyzing the needs of a typical 
Cornbelt rotation including corn, soy
beans, small grain, and legume hay for 
a heavily cropped level to rolling 
prairie soil, many factors need to be 
considered. The key to high produc
tivity on such a soil when measured 
in bushels of corn and soybeans is the 
amount of legumes that can be plowed 
down preceding the growing of the 
corn crop. The legume supplies the 
large quantity of nitrogen without 
which the corn crop cannot make maxi
mum yields. In addition, the legume 
supplies organic matter which in turn 
gives tilth, aeration, and water-holding 
capacity to the soil, all of which are as 
vital as minerals supplied through fer
tilization. The amount of a legume 
which can be grown is largely deter
mined by the nutrient-supplying power 
of the soil and so the first efforts to 
soil improvement should be directed to 
and for the legume hay pasture or 
manuring crop. When sufficient lime
stone, phosphate, and potash are ap
plied to meet the maximum require
ments of the legume forage crop in the 
rotation, grain crops li\ e corn and soy
beans will be amply cared for, provided 
enough of the forage crop is returned 
to the land in either green or animal 
manures.

For the average Cornbelt soil this 
means 2 to 4 tons of ground limestone 
every 8 to 10 years; for most soils it also 
means 1,000 to 1,500 pounds of finely 
ground rock prosphate every 8 to 12 
years or its equivalent in superphos
phate, 500 to 800 pounds an acre each 
rotation. Where potassium is shown 
to be deficient by test, then 200 to 400 
pounds of potassium chloride per ro
tation will do the job either all applied 
for the clover or divided between the 
clover and grain crops.

This outlined fertilizer program for 
soybeans has been proved to be effec
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tive by more than 30 years of results 
from the many permanently established 
outlying soil experiment fields in Illi

nois. It is simply and easily put into 
practice by owner and tenant operators 
alike.

The Fertilizer Hate Problem

{From page 18)

than the entirely too common practice 
of applying whatever amount or kind 
of fertilizer may be conveniently ob
tained. After consideration of the pos
sible fertilizer needs to produce a good 
crop increase, due consideration must 
be given to the value of the increase. 
If 10 bushels can be added to a 20- 
bushel wheat yield, a relatively small 
fertilizer application is all that is eco
nomically justified. If, on the other 
hand, 5 tons can be added to a 10-ton

yield of green beans while the price is 
more than $100 per ton, the cost of the 
fertilizer can be forgotten. All that is 
needed then is the courage to go out 
and apply what common sense and 
one’s best judgment signify should be 
used. With adequate attention to 
proven information relative to fertilizer 
rates and usage, much increased pro
duction and considerable increase in 
profits could be added to the present 
level of production and income.

The Sources of Potash for Flue-Cured Tobacco

{From page 22)

A well-nourished, flue-cured tobacco p lant.

ash in the fall and early spring is 
strongly indicated. Table 3 contains 
data for the 1941 crop, which was 
preceded by a winter and spring with 
unusually light precipitation. There 
is no indication there that the effi
ciency of potash was lowered by hav-* 
ing been applied the previous fall.

None of these data, including those 
shown in Table 4 for the three years 
(1942-44), would indicate a likelihood 
of muriate of potash adversely affect
ing the grade of leaf, particularly if 
applied in the early spring or the pre
vious fall. In order to ensure com
parable yields it would seem that 
broadcast applications made previous 
to the time of transplanting tobacco 
would have to be increased consider
ably depending on the length of time 
intervening.
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T a b l e  4 .— A v er a g e  R e s u l t s  f o b  T h r e e  Y e a r s  w it h  D if f e r e n t  S o u r c e s  an d  
T i m e s  o f  A p p l y in g  P o t a s h  f o b  F l u e -c u red  T obacco  1 9 4 2 -1 9 4 4

Treat
ment

Source of potash and time of application 
i (80 lbs. K 2O per acre)

Grade
index

i

Yield 
per acre 

lbs.

Crop
index

$

A
B

C
D

E

Muriate of potash...............................................................
potash—muriate.. .. „ ....................................................
potash-sulphate.............................................................

Sulphate of potash...................................... .......................
Muriate of potash (120 lbs. K 2O per acre) one

month before transplanting.........................................
Muriate of potash (160 lbs. K2O per acre) previous 

fall.......................................................................................

24 .1  
| 25.0

24 .5

24.6  

25 .5

1367
1331
1363

1382

1315

330
333
334

340

336

Soil samples taken periodically, be
ginning at the time the muriate of 
potash applications were made in the 
fall of 1940 and spring of 1941, re
spectively, were tested for the presence 
of chlorine using Spurway methods. 
In general, these tests indicated a more 
rapid disappearance of chlorine than 
potassium. The tests failed to show 
the presence of chlorine at transplant
ing time on the limed area where 
muriate of potash had been applied 
the previous fall while on the unlimed 
area chlorine was found present six

weeks after transplanting. At the lat
ter date higher amounts of chlorine 
were present when the muriate of 
potash was applied in the early spring 
than when it was applied the pre
vious fall.

Burn tests were carried out on rep
resentative samples of cured leaf from 
each plot in 1940. Analysis of the 
results from 80 ‘burns’ for each treat
ment revealed no significant relation
ship between duration of burn and fer
tilizer treatment. It may be explained 
that an entirely satisfactory technique

A group o f agriculturists inspecting a tobacco fertiliser test plot in N orfolk County, Ontario,
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for testing the burning quality of un
manufactured flue-cured tobacco leaf 
has not been developed. Burning 
quality of Canadian-grown flue-cured 
tobacco is generally regarded as excel

lent, however, and the present work 
gives no indication that this reputa
tion would be jeopardized through 
somewhat fuller use of muriate of 
potash as a source of this nutrient.

Crop Production Horizons

(From page 15)

I am thinking right now of our old de
pendable hay crop, timothy. Even with 
all the educational effort poured into 
our campaigns for more acres and bet
ter yields of alfalfa and clover, we find 
on our Wisconsin farms nearly two 
million acres of timothy and other grass 
hays. In some areas, the physical fac
tors of soil tillage and rotation make it 
difficult to keep one-third to one-fourth 
of our crop acreage in legumes. We 
know that the chief limiting element 
in the production of maximum yields 
of timothy is nitrogen. This past year 
(1945) the writer carried out a large 
number of demonstrations with nitro
gen fertilizer applied as a top-dressing 
on old timothy meadows. Most of 
these trials were conducted in the Lake 
Superior district of northern Wisconsin 
where a good 75 per cent of all the hay 
harvested by farmers is timothy and 
quack grass with perhaps 10 per cent 
to 20 per cent of clover. The soil type 
in this area ranges from heavy clay to 
sandy loams.

The response of these old timothy 
meadows to nitrogen was amazing. 
Ammonium nitrate (33 per cent) was

applied at 200 lbs. per acre in the early 
spring as a top-dressing. In every case 
(27 demonstrations conducted) the in
crease in yield was considerably more 
than enough to pay for the fertilizer— 
in fact, the average increase for all of 
these acre demonstration plots was 
2,185 pounds of hay. Not only a ton 
more hay per acre, but this nitrogen- 
treated hay was leafier, darker green in 
color, and higher in its protein content. 
(See Table 3.)

Figuring the value of this better qual
ity timothy at $20 per ton, we show an 
average profit of $15.85 over and above 
the cost of the fertilizer. Putting it 
another way, it appears that we can 
produce this extra ton. of more pala
table hay at a cost of about $5.50. In 
many cases, we doubled the yield which 
amounts to the equivalent of doubling 
the size of the farmer’s hay acreage, 
and this means a lot to our northern 
Wisconsin farmers operating on their 
small farms with their 30-40 and 50 
acres of crop land.

Here again I must emphasize the 
fact that the continuous use of nitro
gen fertilizer year after year on these

T a b l e  3.— A v e r a g e  o f  27 D e m o n s t r a t i o n s  o n  T i m o t h y  (A m m o n iu m  N i t r a t e
A p p l ie d  a s  a  T o p -d r e s s i n g )

Treatment and rate per acre
Average 

yield 
per acre

Average 
increase 
per acre

Cost
of

fertilizer

Value
of

increase

Profit over 
cost of 

fertilizer

Ammonium nitrate at 200 lbs. . 
No fertilizer.....................................

4921 lbs. 
2736

2185 lbs. $6.00 $21.85 $15.85



January 1946 43

old timothy and grassland meadows 
will eventually deplete the reserves of 
minerals. True, most of these timothy 
meadows are plowed up and reseeded 
occasionally and at such times farmers 
should apply liberal amounts of phos- 
phate-potash fertilizers. These fields 
should be limed if acid. The occasional 
application of phosphated manure to 
these old timothy meadows will help 
to maintain adequate levels of phos
phorus and potash.

There is still another place where we 
are now recognizing an opportunity 
for increasing the yields of farm crops 
through the use of nitrogen fertilizers. 
We in Wisconsin have finally come to 
the use of nitrogen on grain (both for 
fall-seeded wheat and rye and spring 
grains). For many years we have dis
couraged the use of nitrogen in fertili
zers for spring grain. But now comes 
Vicland oats into the picture. This 
new variety of oats which is resistant 
to rust and smut and a high yielder 
is inherendy short-strawed. Wiscon
sin farmers in 1945 grew over 2% mil
lion acres of this new variety. Where 
grown on our sandy soils and on the 
light-colored silt and clay loams, in 
average to low fertility, it makes a poor 
growth of straw, too short in fact to

half or more of the oats grown in 
Wisconsin. And not only on our Vic
land oats but on barley where grown on 
low-fertility, nitrogen-deficient soils. 
For several years we have recom
mended the top-dressing of rye and 
winter wheat with nitrogen fertilizers 
in the spring.

There is the danger, of course, of 
producing too much straw, and in dry 
seasons we may thus jeopardize our 
seedings of clover or alfalfa. A farmer 
must use good judgment and discretion 
in his use of nitrogen fertilizers. One 
point should be made clear at this point 
in our discussion relative to the use of 
nitrogen on the grain crop. Bear in 
mind that we must first of all supply 
adequate amounts of phosphate, pot
ash, and lime as basic treatments. 
When the grain and legume require
ments for these minerals are satisfied, 
we may then consider the use of 
nitrogen.

This past year (1945) we carried out 
a number of demonstrations where 
ammonium nitrate was applied at rates 
of from 60 to 70 pounds per acre as a 
top-dressing on plots which had been 
previously treated with 0-20-0 and 
0-20-10 or 0-20-20. The results are 
summarized in Table 4.

T a b l e  4.— A v e r a g e  Y i e l d s  f o r  E i g h t  P l o t s — 1945— i n  B a y f i e l d .  A s h l a n d .  I r o n ,  
a n d  P r i c e  C o u n t i e s  W h e r e  a  C o m p a r is o n  w a s  M a d e  o f  0-20-0  W i t h  0-20 -10  ok 
0-20-20 , W i t h  a n d  W i t h o u t  A m m o n iu m  N i t r a t e .  (A m m o n iu m  N i t r a t e  A p p lie d  

a s  a  T o p - d r e s s in g  a t  A v e r a g e  R a t e  o f  63  l b s .  P e r  A c r e  A f t e r  S e e d in g .  )

Treatment 
(Av. for all plots) Crop

Yield
per
acre

grain

Yield
per
acre

straw

Bushels
increase

grain

Pounds
increase

straw

Value of 
increase 
grain & 

straw

Cost
of

ferti
lizer

Net
profit

per
acre

265 lbs. of 0 -2 0 -0 ..................... Oats 49 .6 1880 13.4 371 9 .64 3 .6 3 6.01
265 lbs. of 0 -20 -0  plus 63 lbs. 

of ammonium n itrate......... Oats 58 .2 2361 22.0 852 16.43 5 .3 6 11.07
265 lbs. of the average of 

0-20-10  & 0-20-20  plots. . . Oats 59 .4 2314 23.2 805 17.09 6 .0 2 11.07
265 lbs. of 0-20-10  <fc 0-20-20 

plots (average) plus 63 lbs. 
of ammonium n itrate.......... Oats 67 .2 2791 31 .0 1282 23.35 15.60

No fertilizer................................ Oats 36 .2 1509 ................

produce maximum yields. Vicland 
oats will make plenty of straw on fields 
containing adequate amounts of nitro
gen. I am, therefore, convinced that 
Wisconsin farmers could use nitrogen 
fertilizers with profit on !it least one-

In most every trial we observed a 
marked increase in the growth of straw 
on the plots top-dressed with ammon
ium nitrate. In no case on the plots 
conducted in 1945 did we seriously 
hurt the “catches” of clover or alfalfa.
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The results tabulated in Table 4 defi
nitely show a substantial profit from 
the nitrogen.

When it comes to rye, wheat, and 
oats grown on sandy soils in dry years, 
I am certain we would definitely hurt 
our seedings of clover and alfalfa. And 
here is a suggestion I would offer to 
farmers operating on sandy farms. If 
the size of your farm permits, grow, 
let’s say, part of your grain for grain 
and omit your legume seedings. Fer
tilize liberally with nitrogen, phos
phate, and potash. Make these acres 
produce maximum yields of grain. In 
turn withhold nitrogen from the acre
age you are seeding to legumes and 
grasses. In fact, cut down on your 
nurse crop rate of seeding and give 
these fields liberal treatment with phos- 
phate-potash mixtures. In the case of 
fields of oats, barley, rye, or wheat 
grown for grain and where legume 
seedings are omitted, we can use fer
tilizers relatively higher in their con
tent of nitrogen—as for instance, the 
10-6-4 or 8-8-8. Where, however, we 
are seeding down with legumes cut 
down on nitrogen and use mixtures 
relatively higher in phosphate and pot
ash such as the 3-12-12, 0-20-20, or 
even 0-10-20.

Plow Sole Fertilizers

This story would not be complete if 
I did not say something about the op
portunity for increasing the yields of 
corn and other row crops on low fer
tility fields through the application of 
liberal amounts of a balanced plant 
food by the plow-sole or deep-place- 
ment method.

In our effort to achieve the ultimate 
goal of abundant production of all 
crops grown on our farms through a 
program of lime-phosphate-potash and 
legumes, some of us have failed to fully 
recognize the immediate opportunity 
for increasing yields on land where no 
manure is available and where little or 
no fertilizer has ever been used in the 
grain, legume, corn rotation. Thou
sands of farmers every year are wearing 
out their machinery and expending

their energies on acres and acres of im
poverished soils where crop yields are 
low and quality poor. And so I ask 
the question, “Why not give these 
farmers a commercial fertilizer substi
tute for manure?” The answer to this 
question is our recommendation of 
such grades of fertilizer as 8-8-8 or 
6-6-18 at rates up to 1,000 pounds per 
acre for corn, sugar beets, tobacco, cab
bage, tomatoes, and potatoes. Where 
applied with an attachment on the plow 
or placed in bands by other devices at 
depths of from six to eight inches, these 
high-nitrogen fertilizers will make pos
sible the production of good crops on 
well-aerated soil. I cannot see any
thing wrong with this idea. It is a 
short cut to higher yields and lower 
production costs. Certainly we do rec
ommend that farmers rotate their crops 
and include legumes in the rotation. 
Organic matter and good soil aeration 
are important. We caution against the 
plowing under of high-nitrogen fer
tilizers on those heavy-textured soils 
where the tilth is poor or where com
paction has resulted from plowing 
heavy soils when too wet.

In Wisconsin there are thousands of 
acres of well-aerated but low fertility 
soils, where the liberal application of 
8-8-8 or 6-6-18 will produce profitable 
increases in the yields of corn and other 
crops. In our plow-sole demonstrations 
carried out in Wisconsin during the 
past four years, we have produced in
creases in the yields of corn ranging 
from 10 to 70 bushels per acre through 
the application of from 700 to 800 
pounds of 8-8-8 fertilizer. Profitable 
increases in the yields of potatoes, sugar 
beets, tobacco, and rutabagas have been 
shown in numerous demonstrations.

The farmer himself will eventually 
have to answer the questions, “How 
much fertilizer should I apply per 
acre?” and “Does it pay?” Prices for 
the crop he grows together with the 
cost of the fertilizer, as well as the 
amount of fertilizer he applies per acre 
and finally the increases which he is 
able to obtain from its application, will 
give the farfner his answers. Our job



January 1946 45

is one of determining the most effective 
method of applying large amounts of 
fertilizer. The deep placement of plant 
food in bands down in the moist soil 
where the feeding roots of growing 
crops are able to make good use of this 
plant food during the midsummer pe
riod of peak demand is our present 
answer to the question of the most 
efficient method of feeding corn and 
certain other crops with commercial 
fertilizer. We still recommend some 
hill or row “starter” fertilizer even 
where the heavier applications of com
plete balanced plant food are plowed 
under or placed deep by the plow-sole 
or other methods.

Supplies of Nitrogen Abundant
We now have in the United States 

and Canada some 13 or 14 synthetic 
ammonia plants, most of them built 
during the past four or five years. 
These plants have been turning out 
vast quantities of ammonium nitrate, 
a material used in the manufacture of 
explosives. But strange as it may seem, 
this same ammonium nitrate used as

-------------

an ingredient in gunpowder and loaded 
into bombs for the killing of men and 
the destruction of property can also be 
used to produce farm crops. Abundant 
supplies of ammonium nitrate or other 
nitrogen fertilizers such as ammonium 
sulphate, nitrate of soda, calcium cyan- 
amid, and urea will be available in the 
years to come, and with this increased 
capacity for nitrogen production in this 
country comes a new horizon in our 
potential crop production possibilities.

Yes, we have poured billions of dol
lars into the World War II in order 
to protect ourselves against the aggres
sion of those powers which threatened 
our very existence. Let us now bear 
in mind that our future and ultimate 
security are of equal importance. We 
cannot continue to exploit our greatest 
source of wealth and well-being. We 
must continue to battle the forces of 
nature and of human indifference and 
carelessness in this great program for 
the conservation and preservation of 
our greatest national heritage—the soil. 
“To Save our Soil is to Save our 
Country.”

Potash Increases Tomato Yield and Duality
(From page 26)

tion to his regular application he ap
plied 200 pounds of muriate of potash 
per acre as a side-dressing at the last 
cultivation. Soil samples taken from 
the several fields, as might be expected, 
showed wide variations, but most of 
them showed potash to be Low or 
Low plus with a pH ranging from 
5.4 to 6 .8.

This study was carried on for three 
years, from 1939 to 1941, inclusive, 
and each year the potash plots showed 
a substantial increase in yield over the 
plots not receiving the extra potash. 
W. I. Boyd, Fieldman, in his annual 
report for 1941 has this to say: “The 
gain in yield for the 9 who kept rec
ords ranged from 12 baskets per acre

to 123 baskets per acre for an average 
gain of 65 baskets” (60 baskets to the 
ton). His report continues, “This 
year was the second year to carry on 
this project in this locality. The 1940 
project which resulted in an average 
gain of 61 baskets per acre created 
considerable interest in the use of 
potash among our growers. The 1940 
project caused us to  sell fully three 
times more potash than ever before.” 
Incidentally the first year’s work was 
confined to growers in the Houston 
area and Mr. Boyd alludes to growers 
in the Wyoming section of the State 
or those growers who deliver their 
tomatoes to the Wyoming plant.

Dr. W. J. Dufendach, Manager of
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the Houston Plant of Libby, McNeil 
and Libby, reports, “During the sea
son of 1940 I found that the use of 
200 pounds of muriate of potash per 
acre above the regular fertilizer treat
ment increased our quality from 12 to 
16 per cent.”

The three years work might be sum
marized as follows:

Baskets 
No. of increase 

Year growers from potash
193 9 ........................................ 9 69
194 0 ........    19 77
194 1........................................ 22 40

Baskets increase, 3 years.. .  186

Average gain per 200 pounds of muriate was 62 
baskets or over a ton per acre.

A typical report on a year’s work is 
taken from a report compiled by Ken
neth Baker of the Delaware Extension 
Service— 1941 project:
Number of cooperators. . .  19
Yields per acre...................  533 with extra potash

vs 456 without the 
potash

Costs per acre.......................  $80.61 vs $78.51
Returns per acre  $127.92 vs $106.21
Net profits per acre  $47.31 vs $27.70

John Miller:
Baskets

Check................................................................  324
200 cyanamid................................................... 334
200  muriate of potash....................................  410

200 of each.......................................................  432

The above treatments were given in 
addition to regular fertilizer applica
tions. For instance Mr. Johnson ap
plied 800 pounds of a 3-8-10 mixture 
per acre broadcast while Mr. Miller 
applied 1,000 pounds of superphos
phate per acre plus 12 tons of manure.

It will be noted from the above re
port that muriate of potash showed a 
very distinct increase in the yield; in 
Mr. Miller’s case it showed an increase 
of 86 baskets. The combination of 
200 pounds of cyanamid plus 200 
pounds of muriate of potash seemed 
to be the best amounts under the con
ditions of this test.

That potash alone increases yields 
is also demonstrated by work that Dr. 
Jackson B. Hester did at the Campbell 
Soup Company in 1940. The follow-

F e b t i l i z e r  T r e a t m e n t

Plowed Down Side-Dressed

Cyanamid 0-0-50 0-0-50
•

10-10-15 10-0-15 10-0-30
(lbs.) (300 lbs.) (300 lbs.) (750 lbs.) (750 lbs.) (750 lbs.)

0 12.26 Tons 15.37 Tons 10.66 Tons 11.96 Tons 11.37 Tons
100 15.71 “ 14.00 “ 13.00 “ 12.66 “ 10.98 •
200 13.65 “ 16.68 “ 12.12 “ 11.26 “ 11.32 “
400 12.48 “ 12.96 “ 10.41 “ 12.65 “ 13.10 •
600 14.17 “ 14.25 “ 13.24 “ 14.18 “ 12.86 “ ,

In addition to the larger group 
selected to demonstrate that extra pot
ash would pay several other growers 
were asked to test out the use of cyan
amid with and without potash. Clif
ford Johnson reported as follows:

Baskets
Check....................................    91
200 cyanamid................................................ 292
400 cyanamid................................................ 223
200 muriate of potash.................................  311
200 of each....................................................  360
400 cyanamid plus 200 muriate of potash. 320

ing table is printed with the permis
sion of Dr. Hester:

The land received 1,000 pounds of 
superphosphate before plowing. It will 
be noted from the above table that 200 
pounds of cyanamid plowed down plus 
300 pounds of muriate of potash ap
plied as a side-dressing gave the best 
yield—almost 17 tons per acre, but it 
should also be noted that 300 pounds 
of muriate applied as a side-dressing 
without any cyanamid produced 1537
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tons per acre. This yield was higher 
than any yield when NPK or NK were 
applied as side-dressings and stood 
third in yields of all plots. The 0-0-50 
(potash) was applied at rate of 300 
pounds per acre while the other mix
tures were used at a 750-pound rate 
per acre.

High-potash treatments not only im
proved the quality but also resulted in 
more early fruit. This was substan
tiated by Dr. R. P. Thomas, Univer
sity of Maryland, who reported that 
it was very noticeable that high potash 
produced more early fruit and that 
nitrogen alone and manure tended to 
decrease early ripening. “The heavy 
application of potash, that is doubling 
the amount in the mixture, gave very 
large increases in fruit which had been 
picked by the middle of the season.” 
Dr. Hester states: “It has been ob
served that the fruit on plants getting 
a large amount of potash matures dark 
red and carries a high amount of sugar 
and acid which is a factor in high 
quality.”

In cooperative work with growers 
in New Jersey it was found that pot
ash pre-applied, that is, applied some 
time before the plants were set, pro
duced more early fruits than did the 
potash which was used as a side- 
dressing, but the plants with the side- 
dresser remained green longer in the 
season and the resulting crop was

larger than was that on the pre-applied 
plots. This tendency to early maturity 
was also noted in cooperative demon
strations with growers in Talbot 
County, Maryland, where the plots 
getting 18 per cent potash produced 
94 baskets per acre before any fruit 
was picked from the 6 per cent potash 
plots.

Incidentally peppers which afe con
sidered in the same class as tomatoes 
in reference to their fertilizer needs 
were under tests conducted by Agri
cultural Students at the Bridgeville, 
Delaware, High School with the fol
lowing results:

Baskets
(1) Check—500 pounds of a 3—8—10............ 210

200 pounds muriate of potash side-
dressed in addition to the above. . .  336

(2) Check.......................................................... 246
200 pounds muriate of potash as side-

dressing.............................../................. 306

These typical examples showed in
creases from the 200 pounds of muri
ate of potash per acre of 126 and 60 
baskets, respectively, under the condi
tions of soil and climate under which 
the above reported fertilizer tests were 
conducted, tomatoes as well as peppers 
have shown significant increases in 
yields and returns per acre from liberal 
applications of potash as a side-dress
ing. Growers throughout the area 
have readily adopted the practice and 
regard this extra fertilization as essen
tial for bigger yields and better quality.

A New Machine for Deep Fertilization

{From page 25)

chine he is assembling this winter. 
Even though the heel opening will be 
larger, the material will How at the 
same rate for the amount is governed 
by the slide openings in the box.

When you look at the photos of the 
machine, it appears as a factory-built 
unit. However, it was made from 
available new material. It did a Hne 
job for the large amount of fertilizers

the Thorps used last Spring. A total of 
120 tons of 8-8-8 was used for deep 
placement. That would have taken a 
great deal of time if applied through 
the former small fertilizer box. By 
using the Thorp attachments, neigh
boring farmers reported fertilizing as 
high as 20-30 acres per day.

Just about every farm has a field cul
tivator. The local farm repair shop
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could easily assemble the parts neces
sary to turn that cultivator into a deep- 
fertilizing machine.

Although many farmers may disap
prove another operation in preparing 
the ground, there are decided benefits. 
To prevent excessive leaching of plant 
food, a good practice is to fertilize just 
a week or two before seeding or plant
ing. Good plowing time is late fall

and very early spring and so a farmer 
stands to benefit by separate plowing 
and fertilizing operations.

Because of poor weather conditions, 
as was noticed in several sections last 
spring, a farmer must change his crop 
plans. Thus he benefits by late fertili
zing for he can use the correct analysis 
for the chosen crop and still be as
sured of a profitable yield.

A New Legume for the South
(From page 8 )

ducted in 1942 and 1943 by the Mis
sissippi Extension Service show an  
average yield of 11,719 pounds of green  
m aterial per acre w here basic slag or 
superphosphate and lime were used. 
W h en  100 pounds of m uriate of pot
ash were added, the yield was in
creased to 19,669 pounds of green m a
terial per acre. T h e results are shown 
in the table below:

Lbs. 
green wt.

1 . J . M. Kimbrough, Lexington,
Miss.

250 lbs. superphosphate  5,445
250 lbs. superphosphate \ „ -
1 0 0  lbs. muriate of potash.........j ’
250 lbs. superphosphate q»q 9
300 lbs. muriate of potash........./  ’

2. R. M. Branch, Goodman, Miss.
500 lbs. lime.................................. \ R 0 0 7  9

250 lbs. superphosphate............. /  ’
250 lbs. superphosphate..............[
100 lbs. muriate of potash 60% . V11,325,6  
500 lbs. lime...................................J

3. R. M. Branch, Goodman, Miss.
500 lbs. lime \ -  .
250 lbs. superphosphate 1 '
500 lbs. lime...................................|
250 lbs. superphosphate..............I l6 ,661 .7
1 0 0  lbs. muriate of potash 60%. J

4. H. W. Vandiver, Cruger, Miss.
No treatment...............................  15,681.6
100 lbs. muriate of potash  28,749.6

5. W. S. Pittman, Winona, Miss.
500 lbs. basic slag........................ 11,107.8
500 lbs. basic slag............... .. .1 „9_ -
1 0 0  lbs. muriate of potash 60%. /  ’

6 . C. S. Hamer, Kilmichael, Miss.
500 lbs. basic slag........................ 16,988.4
500 lbs. basic slag..........................................„
1 0 0  lbs. muriate of potash 60%. /  ’

7. Scott Wafford, Mantee, Miss.
500 lbs. basic slag........................ 11,211
500 lbs. basic slag........................1
100 lbs. muriate of potash 60% . /  ’

8. J . E . Scarbrough, Cumberland,
Miss.

200 lbs. superphosphate  20,908
200 lbs. superphosphate 472
100 lbs. muriate of potash 60% . /  ’

Fertilizing helps to make a better 
winter growth and therefore increases 
the yield of green manure in the 
spring. Applying the superphosphate 
and muriate of potash to the peas is 
probably as effective as to apply it to 
the crop which follows the peas.

Harvesting

Harvesting is best done with a com
bine if the wild peas are planted on 
well-prepared, smooth land, and if 
there are no weeds. If the peas are 
dry, the combine may be run over 
the field and the peas sacked as they 
come out of the combine. The peas 
may then be stored in a dry, well- 
ventilated storage room. Precaution 
should always be taken to prevent 
heating or molding. If the peas are 
sacked, the sacks should be stood up 
in a single layer in the storage room. 
If the peas contain an unusual amount 
of moisture, they should be spread out 
in a thin layer on a tight floor where 
they remain until dried sufficiently 
to keep in sacks.

In some instances there are too much
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Johnson grass and too many weeds to 
harvest the peas with a combine, in 
which case it becomes necessary to 
cut them with a mower, rake in wind
rows, and from the wind-rows shock 
and stack. Threshing is then done 
from the stack. This is the safest and 
probably the cheapest way to save wild 
winter pea seed, as the seed will be 
completely dried before threshing and

therefore there will be no danger of 
heating or molding. By using this 
method, it is possible to cut before 
the peas begin to shatter and conse- 
quendy more peas are saved. Cut 
at the proper time, few peas will shat
ter in the process of curing and plac
ing in the stack. If a good thresher 
is available there is little doubt that 
this is the best method of harvesting.

The Use of Clover in Rotation on Rice Land in Louisiana
( From page 19)

Lake Charles silty clay loam—is deep, 
fine-textured, and takes in water slowly. 
The dark gray silty clay loam surface 
soil is about eight inches deep and is 
underlain by a medium-to-dark gray 
silty clay or clay subsoil. Developed 
under a grass cover, the soil originally 
had a good supply of organic matter.

Rice has been the farm’s principal 
crop for the last 25 years, under a 
system of alternate years in crop and 
pasture. The pasture consisted of rice 
crop residue and voluntary stands of 
native grasses and weeds.

The amount of organic matter in the 
soil declined under the system until 
the operators noted the change in soil 
structure. This became evident as the 
land became harder to work. Further, 
Mr. Dugal said that there had been a 
gradual but steady decline in yields 
during the last quarter of a century.

The first seeding of white clover,' pre
ceded by application of 350 pounds of 
20 per cent superphosphate fertilizer 
per acre, was in rice stubble on a 
50-acre field or “cut” in November
1943. This field is now in rice and, 
according to Mr. Dugal, the crop is 
noticeably better there than on the other 
land. The use of white clover is given 
credit for the improvement.

Two 50-acre “cuts” and one of 20 
acres were seeded to white clover in
1944, each given an application of 250 
pounds of 20 per cent superphosphate

per acre. One of the 50-acre “cuts” 
was disked three times, fertilized, and 
packed with a cultipacker before seed
ing. The remaining two “cuts” were 
seeded directly on rice stubble. Seed
ing was begun the first week in No
vember and completed in the first week 
in December. Ten pounds of seed were 
sown per acre. Fifty per cent muriate 
of potash was also applied at the rate 
of 100 pounds per acre on two acres.

The areas seeded the first of Novem
ber made better growth than those 
seeded in early December. This is 
taken to indicate that seeding in the 
latter part of October will give best re
sults in this area. Production was at 
least as good where the clover was 
seeded in rice stubble as it was where 
the land had'been disked and packed.

Results on the two acres where pot
ash was applied have caused Mr. Dugal 
to decide to use it on all future white 
clover seedings. The growth and seed 
yield were much heavier there than on 
any other part of the farm, he reports. 
He also said that by August this year 
those two acres were the only ones 
where there was a good stand of clover 
for grazing. All of the clover had been 
grazed, but the plants in the other 118 
acres had died during July.

Production from the 120 acres of 
white clover, not including the grazing, 
amounted in 1945 to 13,000 pounds of
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clean No. 1 seed valued at 70 cents a 
pound ($9,100), 1,800 pounds of less 
clean and adulterated seed valued at 40 
cents a pound ($720) which Mr. Dugal 
expects to use on the farm, and 1,100 
bales of hay valued at $1.25 a bale 
($1,375). This totals $11,195, or over 
$93.00 an acre.

In addition, Mr. Dugal is of the opin
ion that as much seed shattered out and 
remained in the fields as was harvested. 
A field examination made August 10 
revealed that there was enough seed on 
the ground to assure a good second-year 
stand.

Thus, the three purposes for intro
ducing white clover into the crop rota

tion are accomplished—production of a 
salable crop when rice is not grown, im
proved pasture for livestock, and higher 
rice yields following clover through 
soil improvement by use' of a legume 
in the rotation.

On the basis of this experience, it is 
believed that white clover and lespedeza 
should be a definite part of the crop
ping systems for rice-livestock farms 
in the Coast Prairie area. It also seems 
amply demonstrated that the use of 
phosphate and potash fertilizers will 
usually be necessary to produce maxi
mum yields and in many cases to pro
duce even profitable yields of white 
clover.

Tomorrow
( From page 5)

while to take the second course is to be 
cowardly and negative.

If I toted this philosophy out to 
Main Street to chat about it with the 
boys I know best, I think they would 
be brave and honest about the proposi
tions facing us. I imagine they would 
take the following attitude:

The gang who usually start wars are 
the ones who take little risk in fighting 
them. The peace-loving farmer never 
seeks a war with country dwellers 
in other lands—as Thomas Carlyle 
pointed out a long time ago, without 
getting much results I fear. It is 
usually the ambitious money barons, the 
plotting diplomats (or the blundering 
ones), the scheming politicians who 
can’t curb their tongues, the half- 

' baked meddlers, and the power-drunk 
dictators who cajole or frighten their 
people into the catastrophe of licensed 
carnage. As a rule, such geezers never 
smell much gun-powder. They let farm 
and factory workers shoulder arms.

But now things may be different. If 
the atomic bomb is only half what 
they say it is and the production secret 
leaks out, these war-mongers are go
ing to think a couple of times before

they get sassy. Any taste of this new
fangled warfare will sour their stom
achs. They won’t be so able to dodge 
it. Their own necks will be perpet
ually extended. They won’t be able 
to hide somewhere and do their bit 
with slogans and false alarms. But 
at best that’s a poor way, too, in which 
to bring about peace.

I wish there was some money avail
able to make real first-hand educa
tional methods work in furtherance of 
peace. Probably the new big interna
tional bank scheme or any of the UNO 
programs falls short of getting this 
done among the common people, the 
ones who have to face the brunt of 
battles. So far a lot of this paper work 
is ’way over our heads.

Too many of the commentators and 
columnists and chitter-chatters horn in 
on subjects which they know less 
about than the common folks, and by 
dint of their racket ana din they man
age to get everybody confused and 
distraught. Nothing dispells misun
derstanding so fast as to have folks 
get acquainted.

So if we could set up some kind of 
international good will fund to help
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pay the expenses of a few farmers and 
factory workers to travel back and 
forth from country to country at in
tervals—traffic both ways and in all 
directions—it might rid us of some 
prejudice. The radio and the news
paper and trade magazine columns 
might report their trips and give space 
to their experiences. Neighborhood 
gatherings would listen to their re
ports and look at their photographs.

Let them go into the homes and 
working places of foreign lands with
out being directed or propagandized. 
Of course, our own returning soldiers 
have had some valuable lessons in 
world unity, but the impressions 
gained in wartime under disrupted 
conditions are not as reliable as an ex
change of views during the lulls of 
peace when more war clouds gather.

I would not hand-pick these citizen 
ambassadors by any favored political, 
religious, or racial method. I would 
let nominations for such missions be 
in the hands of groups by industrial 
and regional lines, and give them pass
ports, funds to travel modestly, and 
require strict accounting of expenses. 
If -the Government balked at such 
overseas missions, maybe some rich 
corporation or association of commer
cial agencies might like to test it.

DN this end we could set up welcome 
committees composed of similar 

groups of people to handle these for
eign citizen ambassadors. Air travel 
will soon make such trips less costly 
and lengthy. If we brag so much over 
the smallness of the world in distance 
and time, why not cement its parts 
more securely?

Now to keep on with this educa
tional theory, why not put into our 
high schools a new course in world 
affairs and world relations? In the 
past six months so much good has been 
done, on paper anyhow, toward a bet
ter understanding, that we can’t afford 
to let it molder in the files.

Fetch out those Bretton Woods or
ganizations, the Food and Agriculture 
Organization, the Export-Import bank

loans, the credit to Great Britain, the 
progress of UNRRA, and the Big Three 
conferences. Get a teacher to “hone 
up” on the topics or send to the State 
Department for references. Have class 
work in the high school daily on these 
momentous milestones. Give exams 
on them, encourage interclass debates 
about them. Hang up a trophy for 
the kids who show extreme skill in 
understanding and explaining these 
clearly. Make these affairs ours. 
Right now they belong to a Mr. Stet- 
tinius or a Mr. Byrnes or else we just 
dismiss them with a yawn and look 
for the current hog market and the 
comic strips.

IF- we got an order to assume some 
grave responsible task or shoulder 

some special assignment because we 
were known to be without question 
the strongest and most able ones to 
undertake that task, would we go off 
on a wild spree or hide out and shud
der to avoid it? I expect that parallel 
goes as much for the nation itself as 
it does for us. Our country can’t 
dodge its responsibility for world lead
ership either. We suddenly find our
selves on top of the heap. What are 
we going to do about it?

First, it strikes a lot of us ornery 
outlanders that we mustn’t start off by 
thinking we alone are the morale 
creme de creme, or that our righteous
ness is the acme of perfection which 
all must imitate. Nor may we assume 
blindly that our economic system is 
something to dose every other coun
try with.

Second, let’s not be too apologetic or 
critical either of our vantage point. 
Maybe our form of democracy and 
our brand of economic management 
is cock-eyed in places, but above all 
else it is geared to deliver the goods 
and get the most there the first. By 
finding a way to keep that same old 
machine running without friction in 
normal times we can do ourselves and 
the rest of the world a favor.

This isn’t the first and only time we 
have been stalled on dead center with
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lots of jobs waiting for the old flywheel 
to turn. America has a habit of pro
longing internal strife and bickering 
just for the fun of it, I guess. But 
it won’t last forever. The disagreers 
will get weary of getting nowhere 
fast, and by and by they will come in 
and settle things by compromise. Let’s 
just hope the stalling and jawing 
won’t get contagious and infect the 
farmers too widely, or else a lot of 
us will miss more than pineapple and 
butter on the table.

Ten chances to one the key that 
finally unlocks the closed doors to 
progress and unbars the deadlocks 
among us will be produced from the 
mind of some individual, some per
son skilled in certain lines. That’s 
why I refuse to believe that we must 
grope around in the dark eternally as 
victims of an over-organized era. The 
individual thinks things out from 
pressure— the kind of mass pressure 
we are feeling everywhere now.

I suppose most of us on the sidelines 
feel that what we do or say or hope 
for will not bring about a millennium. 
Yet we have much more of a loud 
say-so as individuals than a majority 
of the citizens of other countries. It 
is in our own work-a-day expressions 
and ideals that we give incentive *to 
those best able to lead and inspire us. 
You can bet on one thing—that if we 
ourselves out here in the mob forget 
to act right and plan square and fair, 
we are laying ourselves open to bad 
leadership.

SO I repeat that the bright dawn of 
tomorrow shines for us ordinary 

geezers regardless of what office we 
hold or aspire to. Not only do we make 
up the vote and pressure of mass opin
ion, but we are quite apt to hatch out 
a prodigy in our midst with enough 
pep and zip to think up a new way 
out of old troubles.

So with this echo of a resolution 
flung at you, I take a bow and wish 
you all a New Year of surging activity 
in behalf of making the world safe 
for decency.

LaMotte Combination 
Soil Testing Outfit

One of the most popular outfits, con
tains tests for pH, potash, phosphorus 
and nitrates, all assembled in carrying 
case with complete apparatus, reagents 
and instructions; price $35.00 f.o.b. 
Towson. Other tests available for 
chlorides, sulfates, iron, manganese, 
magnesium, aluminum, organic matter, 
replaceable calcium and nutrient solu
tion.

LaMOTTE OUTFIT 
for determining 

Available Phosphorus

This outfit represents the most recent 
development in determining available 
phosphorus in soil and gives the result 
in pounds per acre. A _ test can be 
accurately made in five minutes. Com
plete with LaMotte Soil Handbook. 
Price $12.50 f.o.b., Towson 4, Mary
land.

LaMotte Chemical 
Products Co.

Dept. BC, 
Towson 4, Md.
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Litde Willie had gone to bring the 

kittens in. His father, hearing a shrill 
meowing, called out: “Don’t hurt the 
kittens, Willie.”

“Oh, no,” said the youngster, “I ’m 
carrying them very carefully by the 
stems.”

Mandy surrounded by her brood was 
talking to a spinster settlement worker. 
“Yes’m, birth control am all right for 
you all, but me, ah’s married, an* doan 
need it.”

An author bought a farm in upper 
New York State because he thought it 
would be a good place to write. When 
an inquiring neighbor asked, between 
spurts of tobacco juice, what crops the 
stranger intended to raise, the author 
was momentarily stumped. Then he 
happened to recall what his wife had 
said about the city being no place to 
bring up children.

“I ’m going to raise children,” he said 
brightly.

The farmer spat medi ta t i ve ly .  
“Around here,” he said, “we look on 
that as a sideline.”

The discharged sergeant walked into 
the barber shop, draped himself into 
the barber chair and without a second 
glance said to the barber: “Shave and a 
haircut.”

The barber picked up the brush and 
started to lather the face. He stopped 
in the middle of the operation, a smile 
of enormous proportions spreading over 
his face as he reached for the razor: 

“Well,” he said heartily, “If it isn’t 
my old sergeant I”

First Window Washer: “Look at that 
guy in there kissing another man’s wife. 
Let’s go in after the big bum!”

Second Window Washer: “All right, 
how soon do you think he’ll leave?”

“Is that girl’s dress torn, or am I 
seeing things?”

Private: “I bought her a fine dinner, 
took her to the best show in town, then 
to a night club, and do you know what 
she said?”

Corporal: “No.”
Private: “Oh, you’ve been out with 

her, too.”

A young mother had just unburdened 
herself and told her son the facts of 
life. At the end she said, “Now, if you 
want to know anything, ask me.”

The boy appeared in serious thought, 
then gravely turned to his mother and 
said, “How do they get the Saturday 
Evening Post out on Wednesdays?”

“Winter draws on,” Josh remarked 
absently as he tucked Maggie into his 
cutter for an old-fashioned sleigh ride.

“Is that any of your business?” re
plied Maggie, icily.”



N eed fan.
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. 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 Mule Team. Reg. U. S. Pat. Off.



" I  started handling V-C Fertilizers 
the ye ar you w ere born ' 7

TO this young soldier, happy to 
be back once more with his 
family and friends, the V-C trade

mark is a symbol of home. Ever 
since he can remember, his father 
has been selling V-C'Fertilizers and 
more and more good farmers in his 
neighborhood have been buying and 
using V-C Fertilizers.

For generations, in many com
munities in many states, Virginia- 
Carolina Chemical Corporation has 
been making and holding friends. . .  
agents and dealers, like John Smith 
& Son . . .  and thousands of good 
farmers who try V-C Fertilizers and

then keep on buying and using V-C 
Fertilizers.

Such long-established loyalty 
among so many fine folks is a mighty 
sound endorsement for V-C Fertil
izers. I t  means that year after year 
V-C scientific research, V-C practical 
farm experience and V-C manufac
turing skill continue to provide better 
and better V-C Fertilizers for every 
crop on every soil on every farm.

It also means that when you buy 
V-C Fertilizers, you are getting an 
honest anddependableproduct manu
factured and sold by people who value 
your friendship and your confidence.

LEADER IN 

THE FIELD 

SINCE 189S

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond, Va. •  Norfo lk, V a. •  Greensboro. N. C. •  W ilm ington. N. C. 
Columbia. S . C . •  A tlanta. 6 a . •  Savannah. 6 a . •  Montgomery, A la . 
Birm ingham. A la. •  Jackson. Miss. •  M em phis. Tenn. ■ Shreveport. La. 
O rlaad o .F la .* L S t .L o o is .M .*  B a itia io ro .M A .* C a rta ro t.N .i.<  dacsao a ti.O .



Useful In fo rm atio n  for 
the Busy County A gent

Today the County Agent is guide and 
mentor to millions. His job of helping 
farmers grow better crops has taken on 
new proportions. Now he is directly re
sponsible for the success of Victory 
Gardeners who are doing so much to 
increase America’s food supply.

One subject on which the County 
Agent wants to be well-informed is the 
protection of seed against soil-borne and 
seed-surface fungi. Seed protection is 
important in any season—and is espe
cially important in a cold, wet planting 
season like the one just past.

Write today for latest reports on the 
use of Spergon to protect seed; increase 
emergence; stimulate growth; improve 
stands and yields. Information about 
this non-injurious, easy-to-use seed 
treatm ent deserves a place in your 
working library.

<U Spergon
• Safe to use — cannot harm 

delicate seeds, even when 
used in excess.

• Safe for user—non-poisonous 
and non-irritating to those 
applying it to seed.

• Long lasting—Spergon does 
not deteriorate with age; 
may be applied months in 
advance of planting.

• Self-lubricating. No graphite 
needed in drill.

• Compatible with legume 
inoculants.

TY P IC A L D O S A G E S
C o rn  . .  . 1 / 4  oz. |M-r b u . seed  
P e a s  . .  . . 2  oz. p e r  b u . seed  
B e a n s  . . .  2  oz. p e r  b u . seed  

(in c lu d in g : I .in ia -)
S o y b e a n s  . . 2  oz. p e r  b u . seed  
S o rg h u m  . I 1 j  oz. p e r  b u . seed  
F la x  . . . .  2  oz. p e r  b u . seed  
P ean u ts , 3  oz. p er 1(H) lb s. seed

S p e r g o n
let- I S. Pit Iff. (  J

SEED  P R O T E C T A N T

UNITED STATES RUBBER C O M PA N Y
N a u g a tu c k  C h e m ic a l D iv is ion

1230 Sixth Avenue • Rockefeller Center • New York 20, N. Y.

S e r v i n g  T h r o u g h  S c ie n c e



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:

T H 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.)

T H E PLANT SPEAKS, SOIL TESTS  
T E L L  US W H Y depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H 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 4C0-ft. reel.)
T H E PLANT SPEAKS THRU LEA F 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 FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (West) 

Machine Placement of 
Fertilizer (West) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (West) 

Potash Deficiency in 
Grapes and Prunes 
(West)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That 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.

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 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 R EE 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.
Detroit Soda Products Co., Wyandotte. 

Mich.
Dobson-Hicks Company, Nashville, Tenn. 
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass. 
Hercules Powder Company, Atlanta, Ga. 
The O. Hommel Co., Pittsburgh, Pa.

Innis Speiden & Co., New York City and 
Gloversville, N. Y.

Kraft Chemical Co., Inc., Chicago, 111.
W. B. Lawson, Inc., Cleveland, Ohio
Marble-Nye Co., Boston and Worcester, 

Mass.
Thompson Hayward Chemical Co., Kansas 

City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

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

Additional Stocks at Canton, Ohio, Nor
folk, Va., and Wilmington, 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. 
Write Direct to:

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America



BetterCiops 
«#LANTK»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. V . ,  Washington 6, D. C.

VOLUME X X X  NO. 2

T able of Contents, F ebruary 1946 

Tenderfoot Tale 3
Is Recalled by Jeff

Profit on Mississippi Soils From  6
One Ton of Potash Under Cotton  

Reported by C. Dale Hoover

Plow-Sole Placed Plant Food 10
for Better Crop Production  

Described by C. J. Chapman

Boron Deficiency of Lettuce 17
Discussed by A. R. Midgley and D. E. Dun\lee

Correcting Potash Deficiency in Growing Corn 21 
Is Advocated by John B. Wash\o

"Thank You Farm ” 24
T. S. Buie Tells a Story o f Courage & Gratitude

The American Potash Institute, Inc.
1115 16th Street, N. W., Washington 6, D. C.

Member Companies: American Potash & Chemical Corporation
Potash Company of America 
United States Potash Company

'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.
M. M. Keim, Economist M. E. McCollam, San Jose, Calif.
Mrs. C. M. Schmidt, Librarian E. K. Hampson, Hamilton, Ont.



W IN TER SO LITU D E



P u b lis h e d  by 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 . ,  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 tio n , $1.00 f o r  12 is su e s ; 

10  ̂ p e r co p y . C o p y r ig h t ,  1946, by 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 . X X X  W ASHIN GTON, D. C., FEBRUARY, 1946 No. 2

R e l i v i n g  a

TENDERFOOT TALE

T H E showing of a current roistering western film called “Dakota,” 
prompts this unreeling of a “post-view” glimpse of a raw and shrink

ing tenderfoot who helped “settle” the Trans-Missouri buffalo grass 
empire, but who returned to the Lake States without riding a cow pony 
or heating a branding iron.

This exclusive historical tidbit deserves no place in the archives of 
the border country but it remains a vivid memory to an erstwhile youth 
who dared to cross the range country wearing a blue serge suit, patent 
leather shoes, and an iron-crowned derby, the uniform of his high- 
school graduating class of 1907.

This questionable raiment for a pio
neer was, however, somewhat counter
balanced by the stewardship of two 
large pine boxes, a fair-sized trunk, a 
yellow mongrel dog, and a bewildered 
and agitated mother. When the anx
iety complex of the mother and the 
inexperience of the youth are added to 
the captious and erratic behavior of the 
dog, abroad in a far country, as well 
as the constant alarming signs of struc
tural weakness and leakage in the bag

gage boxes, the net result spells sus
pense and adventure.

It is well to warn readers that there 
is nothing in this hegira or the estab
lishment of forgotten facts which claims 
any competition with Dan Casement 
or other votaries of rangeland progress. 
I am reviving this romantic interlude 
for no other than pastime purposes, 
and the only distinctive thing about it 
is that one so green and callow should 
have survived the wrath of the wran-

3
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glers or the lariats of the ranch hands 
whose short pastures were threatened 
by an unwelcome army of Midwest 
setders—making the last great migra
tion into the last remaining unplowed 
zone of the Great Plains.

IT  all began in the summer of 1906, 
when the itch to assert his special 

privilege under the Homestead Act 
came to a retired Midwest farmer who 
had worn a blue uniform in the un
pleasant debate of 1861-65. You may 
recall that old soldiers of the north had 
certain rights of eminent domain ac
corded them so that they might shorten 
their length of residence on newly 
opened lands upon “proving up” and 
payment of a nominal acreage fee.

The burden of some three score and 
six years did not deter this venturesome 
sand-land resident in his resolve to get 
tide to a quarter-section of deep, rich, 
upland prairie, the kind of land his own 
father had passed up in 1845 while 
searching primarily for timber and 
water to make his homesite. This and 
the natural resistance of an active man 
against the rust of retirement combined 
to send him forth alone to file on his 
claim in Pennington County, South 
Dakota.

(Meanwhile I see by the papers that 
sundry U. S. Senators upon attainment 
of undisputed seniority at ages seventy 
to eighty are quarreling somewhat over 
the advisability of resigning. It’s too 
bad that some of them cannot find some 
new and unlikely goal for their vestiges 
of vigor just as this Old Soldier of mine 
braved bachelor fare and drafty shacks 
to prove his faith in himself and 
America.)

Be that as it may, the good old G. I. 
of the Victorian era set forth without 
consulting his Grand Army post or 
without looking for cheap Government 
loans, and minus the advice of the De
partment of Agriculture, the Farm Se
curity offices, or any resident county 
agents or local first-aid committees.

Of his exploits and privations in the 
west we heard but little as he was a 
slow hand with the pen, but with the

coming of graduation week in a sticky 
humid June time, word reached us to 
rent the Midwest place and “fall in” 
for the westward ho in a hurry. This * 
brings me back to the starting point, 
except to explain why the dog went too.

IT  was intended to “farm out” the 
canine for a couple of years—a re

gretful decision to make after divers 
vacation days of comradeship and loy
alty had practically given Major full 
rank in our humble outfit. He was- a 
complex crossbreed, resembling a pug 
dog in front, a terrier in the middle, 
and a beagle behind. But on the night 
we boarded the Pioneer Limited Ex
press for St. Paul and beyond, the dog 
escaped and arrived on the baggage 
platform in time to be checked with 
our emigrant luggage and placed in 
the car with the boxes.

For once the judgment of a lowly cur 
excelled that of the genus homo. If 
there ever was a time when the en
thusiasm and inquisitive ardor of a 
worryless animal came in good stead 
against homesick boredom and anxiety, 
this was such an occasion. A kid on a 
claim in a virgin vastness, tumble 
weeds, and blowing prairie grass brush
ing the low clouds bending down to 
those high plateaus; no old chums to 
rally with, and some sickness in the 
shack—then indeed a dog’s tagalong 
tendency made each long walk a happy 
one.

That he remained on the job until 
the end and then returned to his old 
posts and perquisites in the Midlands 
after all the papers were certified and 
the land was sold is a testimonial to his 
rugged nondescript constitution and his 
native loyalty. That he sleeps on his 
native heath with no fitting marker is 
evidence of man’s forgetfulness.

All one can do to atone for such 
neglect of a friend is to remark with 
candor that some accepted friends since 
acquired over a span of seasons have 
fallen short of the unselfishness and 
honesty of this mongrel, whose bones 
have long since yielded lime and phos
phate for the soil in which he dug so
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many gophers. Animals, they say, have 
no souls, but there is something left in 
the wake of good ones that “marches 
on” to beat Old John Brown at his 
darndest.

Well, taking dog and Ma and the 
household treasure out across the plains 
of Minnesota and eastern Dakota to 
Pierre in the gumbo valley was no great 
test or trial. The ruckus began at the 
muddy Missouri where a ferry was used 
to land our cargo on the west bank 
ready to take the new line of steel and 
slow motion halfway to the promised 
land. At Cottonwood there was a

break of over fifty miles of unfinished 
railroad. We slept for a night of ex
pectancy in a rude frontier construction 
gang setdement and got our breakfast 
menu of sour-dough biscuits and bacon 
served at a sage-brush chow house. The 
dog and I relished this fare better than 
our frail mistress, whose courage was 
kept firm by the seeing and believing 
of things but scantily learned from Bret 
Harte’s books or grade school geog
raphies.

From here on I lose the trail of accu
rate remembrance of people’s names en
countered on this eventful journey west. 
Had I then possessed the talent for 
noting names, initials, and titles since 
acquired in news writing, the charac
ters of those fresh acquaintances would 
be properly tagged to give them actual 
locale and proper credit. Maybe I really 
met some friend of Buffalo Bill or Con

stable Hickox, or some founder of 
Dakota destiny en route—but this fault 
is too late to rectify.

AT  any rate, picture for yourself a 
gawky high school product arrayed 

in aforesaid unsuitable style, clutching a 
stiff derby in the wanton wind, travel
ing on the driver’s seat of a regular old 
wild west stage-coach drawn by six 
horses. ( I  had seen one just once before 
that, during the thrills of a Cody cow
boy and Indian classic on the county 
fairgrounds at home.)

The laconic and stoical rein-boss be
side me was a veteran stage-coach Jehu. 
He had all the flair and feeling in his 
clothes and manner that I lacked. I 
was too dazed and excited to inquire 
his name. His chief and sole delight 
was to chew tobacco appetizingly and 
to warn me of possible trouble for pas
sengers and plunder when we made 
sundry fords of the Teton or Bad 
river. It was a quicksand region, he 
advised, very treacherous and ticklish 
for old-timers and tenderfeet alike; and 
coaches burdened with baggage had 
been known to flounder to the bottom, 
with miraculous rescues common and 
frequent. '

His unerring whip-lash leaped out in 
emphasis to flick a horn fly off the lead 
nigh horse’s ear, and he answered my 
Indian warpath query by a sullen and 
guarded hint that there were six-shoot
ers in the equipment but no special 
guard with Sharp’s rifles to scan the 
horizon for feathered fiends.

I hasten to assure you that we made 
the fords safely—albeit a bit shaken 
and bounced about going down and 
coming up those steep banks of the 
Bad, on its meandering course through 
the dog-towns and draws. I counted 
four spoons and two salt-shakers miss
ing from our battered boxes when we 
reached the junction point at evening; 
but Ma and the dog were right side 
up. They had shared the inside seats 
with a school ma’am and a feed sales
man whose interest in each other kept 
the journey lively and romantic.

( Turn to page SO)



Profit on Mississippi Soils 
From One Ton of Potash 

Under Cotton
(J3y Ĵloover

Department of Agronomy, Mississippi State College, State College, Miss.

POTASH must be applied along 
with nitrogen and phosphate to 

most of the soils of the hill section of 
Mississippi and to soils in or near the 
foothills of the Yazoo-Mississippi Delta 
in order to obtain the most profitable 
yields of cotton, according to a sum
mary of all cotton fertilizer analysis 
tests which have been conducted by the 
Mississippi Agricultural Experiment 
Station during the period 1925 to 1942.

Mississippi used an average of 10,087 
tons of potash (K 20 )  annually for the 
6 years (July 1, 1937 to July 1, 1943), 
according to the records of the State 
Department of Agriculture. This 
tonnage is equivalent to 16,960 tons of 
60 per cent muriate of potash, and rep
resents an annual expenditure of 
$848,000 for potash in Mississippi, if 60 
per cent muriate of potash is valued at 
$50 per ton.

It is estimated that over 75 per cent 
of the potash purchased in Mississippi 
for the 6 years was. used in the fer
tilization of cotton. Since such a large 
percentage of the total potash sold in 
the State is used under cotton, and 
since cotton is the major crop in this 
State, results of all fertilizer analysis 
tests with cotton have been summarized 
and profit from increased yields due to 
potash have been calculated for all of 
the tests. In all tests the response to 
potash has been obtained in conjunction 
with some standard rate of nitrogen 
and phosphate application.

Results of the various tests have been 
placed on a soils map of the State in 
order to obtain a better picture of the

relative profit from the use of one ton 
of potash under cotton within and be
tween the various soil areas. All of the 
data presented have been published in 
various bulletins and information 
sheets, but no summarization of them 
has ever been made. The map, there
fore, shows not only the response of 
some of the soils of Mississippi, to pot
ash, but presents a picture of the ap
proximate location of every fertilizer 
analysis test conducted in Mississippi 
during the period 1925 to 1942. It also 
shows the length of time each test was 
carried out, and for the hill section it 
includes, where possible, the topog
raphy of the areas upon which the tests 
were conducted.

The large figures in the center of each 
bloclj on the map give the profit in 
dollars from the use of one ton of 60 
per cent muriate of potash when used 
at the rate found to be most economical 
for the test in question. According to 
the formula used to calculate profit, 
the increased yield of cotton due to the 
use of one ton of potash is valued at 7 
cents per pound minus $50 (the cost of 
one ton of potash).

Method of Calculating Profit
As an example of how the profit was 

calculated, on the Central Station Farm 
at State College, the average increase for 
a 15-year period (1925-1939) from 600 
pounds of 4-8-8 (8  units of potash) over 
600 pounds of 4-8-0 (no potash) has 
been 432 pounds of seed cotton per 
acre. The average yields for the above 
treatments were 794 pounds from the 
4-8-0 treatment and 1,226 pounds seed

6
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cotton per acre from the 4-8-8 treat
ment. One ton of 60 per cent muriate 
of potash contains 1,200 pounds of 
potash expressed as K 20 ;  therefore 1,200 
( 2,000 x 60 per cent) is used in the 
formula. Since the average yield from 
600 pounds of 4-8-12 was 1,248 pounds 
of seed cotton as compared to 1,226 
pounds from the 4-8-8 treatment, 
the latter was considered the most eco
nomical rate of application of potash 
for this test. Six hundred pounds o f ' 
4-8-8 fertilizer contains 600 x 8 per 
cent (last figure in 4-8-8 fertilizer stands 
for the percentage potash as K 20 )  or 
48 pounds potash (K 20 )  per acre. The 
number of acres one ton of 60 per 
cent potash will fertilize at the above 
rate is then determined by dividing 
1,200 by 48, which gives 25. Then, 
25 x 432 pounds seed cotton increase 
per acre equals 10,800 pounds seed 
cotton increase from 25 acres due to 
one ton of potash. If this increase is 
then multiplied by 7 cents (10,800 x 7 
cents) and the cost of one ton of potash 
subtracted from the result ($756—$50), 
a profit of $706 is obtained, which cor
responds to the figure in the center of 
the block for this test as shown on the 
map.

On those locations where increase 
from potash was less than 25 pounds 
of seed cotton per acre, potash was con
sidered unprofitable, and for all such 
tests the profits is shown as 0. While 
fluctuations in the price of seed cotton, 
labor, ginning, and potash materials 
will affect the actual profit in dollars 
from the use of one ton of potash 
under cotton, the figures as presented 
give a rather accurate picture of the 
relative profit from the use of one ton 
of potash under cotton in the various 
sections of the State where tests have 
been conducted.

It should be pointed out that in some 
areas in which not more than 24 
pounds of potash per acre, expressed as 
K 20 ,  are recommended for cotton (600 
pounds of 4-8-4 or its potash equiv
alent), the profit from one ton of 
potash may be more than for other 
areas where higher rates of potash are

recommended. This increased profit 
is due to a greater increase in the yield 
of seed cotton per pound of K 20  where 
the 24-pound rate is applied. No 
attempt has been made to obtain a 
reliable estimate of the average profit 
per ton of potash under cotton for the 
State as a whole, but a weighted 
average has been worked out for the 
profit from one ton of potash for the 
various soil areas based on the tests 
conducted within the respective areas.

As shown in the legend on the map, 
the number in the upper left-hand cor
ner of each block indicates the years, 
duration of the test and the letter in the 
upper right-hand corner, wherever it 
occurs, indicates the topography upon 
which the test was located.
Response to Potash by Mississippi 

Soils
From the 11 analysis tests which 

have been conducted in the Yazoo- 
Mississippi Delta, it is evident that the 
response to potash has been obtained 
mainly in the eastern part, and that 
the long-time tests at Heathman and 
Stoneville have shown no response to 
potash. These data indicate, no doubt, 
that a response could be expected from 
potash under cotton on most of the 
soils near the foothills of the Delta. 
If the tests at Stoneville and Heathman 
are omitted and a weighted average, 
which gives more emphasis to results 
obtained over a long period of time 
than to those obtained over a short 
period, is calculated, the average profit 
from one ton of potash under cotton is 
$269.

The eight tests which have been 
conducted in the Brown Loam show 
that the terrace and bottomland soils 
are especially responsive to potash. It 
has been largely on the basis of these 
results that the ordinary fertilizer 
recommendations for cotton on upland 
soils of this area have been 4-8-4 or 
6-8-4, while a 4-8-8 or a 6-8-8 has been 
recommended for terrace and bottom 
soils. A weighted average for the 
response to potash in this area shows 
a profit of $682 for the use of one ton
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The cotton on the le ft  was fertilized with nitrogen and p o tash ; that on the right with nitrogen only. 
This is an example o f a deficiency o f potash with cotton on a soil in the footh ills  o f the

Yazoo-M ississippi D elta.

of 60 per cent muriate of potash under 
cotton.

From the six different locations at 
which tests have been conducted in the 
Longleaf Pine area, the response to 
potash has been considerably lower 
than the average figure for the Brown 
Loam. Considering the size of this

area, there have been fewer tests con
ducted than for some of the other 
areas. The best estimate, however, 
which can be obtained from the tests 
which have been carried out shows the 
profit from one ton of potash under 
cotton to be $488.

( Turn to page 49)

The cotton on the le ft  was fertilized with 6 0 0  pounds o f 6*8-0  per a cre ; that on the right with 
6 0 0  pounds o f 6*8*8 per acre. Potash increased the yield o f seed cotton 3 5 6  pounds per acre

as an average fo r  a period o f five years.



SSSKagg}

Flow-Sole Placed Plant Food 
For Better Crop Prodoction

J3u C. /̂ . (Chapman 
Soils Department, University of Wisconsin, Madison, Wisconsin

TH E deep placement of commercial 
fertilizers in bands either with an 
attachment on the plow or by other 

methods has been found to be an ef
fective, efficient, and safe way of .sup
plying large amounts of plant-food 
nutrients for corn and certain other 
crops.

An application of from 700 to 800 
pounds of 8-8-8 per acre* supplies ap
proximately the same amount of plant 
food as is contained in six to seven 
loads of reinforced barnyard manure. 
(By reinforced, we mean manure to 
which from 20 to 30 pounds of 20% 
superphosphate have been added to 
each ton.) The reinforcing of manure 
with superphosphate is a practice that 
has been recommended by experiment 
station authorities for many years.

Manure is a good fertilizer and for 
years we have urged farmers to guard 
against the waste and loss of its valuable 
plant-food nutrients. We have urged 
farmers to haul their manure to their 
fields promptly and thus make the most 
effective use of it in replenishing the 
productiveness of their cropland. The 
fertilizer value of all manures produced 
annually by Wisconsin livestock is said 
to amount to $100,000,000. However, 
losses of nutrients, due to careless and 
wasteful methods of handling, amount 
to some 35 to 40 million dollars each 
year. As an offset to the annual losses 
incurred in the feeding transaction plus 
those losses sustained in the handling 
of manures, our Wisconsin farmers are 
now buying and applying some 250,000 
tons of commercial fertilizers. (Losses

10
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of nitrogen in manure are partly offset 
by gains from the growing of legumes.) 
But even 250,000 tons of commercial 
plant food, presendy used by Wisconsin 
farmers and costing some eight million 
dollars, fall far short of balancing our 
soil fertility budget. And so it does 
appear that the feeding of crops to live
stock and the return of the manure 
produced to our soils have not main
tained the productiveness of Wisconsin 
farm land. The very fact that losses of 
plant food in a livestock system of farm
ing are high and that these losses have 
been going on for many years is the 
reason why our soils are running so low 
in their reserves of available phosphorus 
and potash and why our crops are re
sponding so generously to fertilizer 
treatment.

A  Fertility Program
For many years we have been recom

mending a fertility program about as 
follows: The liming of every acre of 
acid soil on the farm and the application 
of 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, we have advised the applica
tion of 100 to 150 pounds per acre of 
3-18-9 or 3-12-12 fertilizer in the hill 
or row as a supplement to stable 
manure. In my judgment, this is a well- 
rounded soil fertility program.

But this program in Wisconsin is just 
now getting under way. There are 
thousands of acres of land planted to 
corn and other crops every year where 
manure is not available and where no 
commercial fertilizer has ever been 
used in the grain-hay-corn rotation. 
And so I ask the question, “Why not 
give our farmers a commercial substi
tute for manure?” The fertilizer grade, 
8-8-8, is the chemist’s answer to the 
farmers’ demand for a well-balanced 
plant food and, where plowed under 
with crop residues or green manure and 
placed in bands at a depth of from six 
to eight inches by any means which the 
agricultural engineer has yet devised or 
may be able to design, comes about as

close to the plowing under of manure 
as anything we have yet conceived.

Most of us agree that manure rein
forced with phosphate is an ideal fer
tilizer for corn and for many other non- 
leguminous crops where grown on 
average upland mineral soils. Most 
farmers plow their manure under for 
corn. What is wrong with plowing 
under 8-8-8 as a substitute for stable 
manure? Certainly we wouldn’t sug
gest removing part of the nitrogen or 
potash from manure in order to make 
it a 1-2-1 ratio. Therefore, why isn’t 
the 8-8-8 or similar 1-1-1 ratios a legiti
mate fertilizer to use for corn on high
land mineral soils where manure is not 
available.

It is true the 8-8-8 grade does not meet 
the requirements of all crops on all types 
of soils. The N-P-K ratio must be ad
justed to meet varying situations. On 
the dark-colored organic soils we should 
use relatively more potash and less 
nitrogen. For such special crops as 
sugar beets, potatoes, cabbage, carrots, 
and tobacco which have high potash re
quirements, we suggest mixtures with 
relatively more K zO. In Wisconsin, we 
have included a 6-6-18 grade on our 
recommended list to meet the require
ments of these special crops where 
heavy applications of commercial ferti
lizers are used as a substitute for 
manure.

We, of course, recognize the fact that 
manure is a source not only of plant- 
food nutrients, but of organic material. 
It takes a ton of reinforced (phos- 
phated) manure to supply the equiva
lent amount of plant food contained in 
100 pounds of a 10-10-10 fertilizer. It is 
true the organic matter supplied in a 
ton of manure does add to its value 
and gives manure an advantage over 
commercial plant foods.

Where these heavy applications of 
commercial fertilizers are plowed under 
or applied on the plow-sole or placed at 
depths of from six to eight inches by 
other devices, best results are usually 
secured where the soil is supplied with 
plenty of organic matter and is in a 
good state of tilth. The plowing under
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of crop residues or second crop clover 
and the building up of the humus and 
organic-matter content of the soil permit 
such soils to “breathe.” Thus organic 
matter in the form of crop residues and 
green manures incorporated with our 
soils does to some extent compensate for 
the organic matter factor and the 
superior results attributed to manure.

This matter of soil ventilation and 
aeration is important. Dr. G. N. Hoffer 
in articles which appeared last year in 
Better Crops with Plant Food under 
the titles, “Fertilized Corn Plants Re
quire Well-Ventilated Soils,” and “Some 
Whys and Wherefores For Air-Condi
tioning Soils” (now available through 
the American Potash Institute as re
prints A-l-45 and G-2-45) explains in 
clear and understandable language the 
reasons why some farmers have failed to 
see response from the application of 
large amounts of high-nitrogen fer
tilizers on wet or poorly aerated soils.

“Negative response or poor results,” 
says Dr. Hoffer, “occur mostly in heavy- 
textured soil either because of poor 
drainage facilities or because the tilth 
or porosity of the soil has deteriorated 
due to a depletion of the organic matter. 
The growing roots of corn, need free

oxygen.” We, therefore, caution against 
the plowing under of high-nitrogen 
fertilizers on those heavy-textured soils 
where organic matter has been depleted 
and where c«mpaction-has resulted from 
plowing a heavy soil when too wet. We 
know, however, that crop rotation and 
the plowing under of organic residues 
will keep our soils open and well 
aerated. The application of stable ma
nure helps to accomplish this.

Certainly in any good system of soil 
and crop management, farmers should 
rotate their crops. And again I say 
that the regular and systematic use of 
phosphate-potash fertilizers should be 
a part of every Wisconsin farmer’s pro
gram of soil-building. We urge the 
application of from 200 to 500 pounds 
of 0-20-10 or 0-20-20 per acre at the time 
of seeding down. Where such prac
tices are followed and legumes are 
grown and fed on the farm and where 
all the manure produced is carefully 
preserved and returned to the cultivated 
fields, there isn’t much place on such 
farms for plow-sole fertilizing. An 
application of from 100 to 200 pounds 
of starter fertilizer per acre applied with 
an attachment on the corn planter is 
about as far as I would go in my recom

An 8 -8  8  fe rtiliser applied at 8 0 0  pounds per acre on th e , plow-sole increased the yield o f  silage 
corn by eight tons per acre on the farm  o f Alwin W illiam s, Marshfield, W isconsin. (Spencer

silt loam )*
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mendations on such farms. In other 
words, if we have built up the level of 
fertility on our farms to a point where 
we can normally expect 60 to 70 bushels 
of corn per acre, there is less need for 
plow-sole fertilizing, at least for the 
corn crop.

But we know that this high state 
of fertility does not exist on very many 
fields of the average Wisconsin farm. 
There are hundreds of thousands of 
acres of corn every year that are making 
less than 40 bushels per acre. The 
average yield of corn in Wisconsin for 
1945 was 40 bushels, and while on the 
one hand there were many thousands of 
acres that made yields of 70, 80, and 90 
bushels per acre, those high yields are 
brought down to the 40-bushel level 
when averaged in with the thousands 
of acres of corn that made from 20 to 40 
bushels per acre.

What should we as agronomists tell 
those farmers who are growing corn on 
fields that make less than 40 bushels per 
acre? Should we tell them to wait 
until they have limed and fertilized 
every acre of their cultivated crop
land and have gone through two or 
three crop rotations in a long-time, 
soil-building program? Or, should we 
tell them about a short cut to high yields 
through the liberal use of commercial 
plant foods? The smart farmer isn’t 
going to wait for 10 years to arrive 
at this 65-bushel-per-acre level of fer
tility. He is going to take the short cut 
and get his fields into high production 
now. We know, too, that the residual 
effect of fertilizers applied at rates 

I of 700 to 800 pounds per acre will more 
I quickly enable the farmer to achieve 
I better crops of grain and legumes in 
I the rotation.

Residual Effects
Right here is a good place to dis

cuss this matter of residual effect 
of plow-sole fertilizer. Just* how 
much residual carry-over can be ex
pected from, let’s say, an application of 

I 800 pounds of 8-8-8 to the corn crop.
| In 800 pounds of 8-8-8 we are supply

ing 64 pounds each of nitrogen, phos
phoric acid (P 20 5), and potash (KoO).

The chemist tells us that a 75-bushel
crop of corn (grain, fodder, and cobs)
requires approximately 120 pounds of 
nitrogen, 42 pounds of phosphoric acid 
(P 20 6), and80poundsofpotash (K 20 ) .  
Where the corn crop is grown on rather 
low fertility soil (a field that in southern 
Wisconsin would only make 30 or 40 
bushels per acre) we can assume that 
most of the nitrogen applied in this 
800 pounds of 8-8-8 will have been used 
up the first year. But, I think it is
safe to say that one-half of the 64
pounds of phosphate and potash is left 
as an unused residue, and therefore be
comes a residual to succeeding crops. 
If this is true, then there is actually a 
carry-over of 32 pounds each of P20 5 
and K 20  which is equivalent to 150 
pounds of 0-20-20. This isn’t a large 
carry-over but it is at least comparable 
to the residual carry-over from a 300- 
pound application of 0-20-20 applied to 
grain and legume seedings. And we 
have talked for years about the residual 
benefits to clover and alfalfa from ap
plications of 300 pounds of fertilizer 
used at the time of seeding down. We 
show in our experimental records in
creases of a ton or more clover or alfalfa 
due to this residual effect.

You will immediately ask, “Why use 
this excess of phosphate and potash on 
corn?” My answer is: “Let’s play safe 
and be sure that we are supplying ade
quate amounts of all plant-food nu
trients.” The maturity factor of corn 
must be reckoned with, too. We know 
that phosphorus backed up with ade
quate supplies of potash does push 
maturity. Furthermore, I do not think 
we should quibble about a little excess 
of phosphate or potash that we leave in 
our soil when for 30 years we have all 
been preaching the doctrine of building 
up the reserves of these mineral ele
ments in our soils.

I would advise a farmer to apply from 
150 to 200 pounds of a 0-20-10, 0-20-20, 
3-12-12, or 4-12-8 per acre on small 
grain and legume seedings the year 
following corn even where he plow- 
soled from 800 to 1,000 pounds of 8-8-8 
the previous year. This fertilizer for
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grain, where drilled with the seed, is just 
as much needed as the starter fertilizer 
we have advised for corn as a supple
ment to manure or plow-sole treatment.
I am suggesting to farmers that they 
plow somewhat shallower for grain 
following plow-sole or plow-under fer
tilizer on corn. We thus leave the resi
dual banded fertilizer on the furrow 
bottom where again it is in a most 
advantageous relationship to moisture 
supplies and the feeding roots of both 
grain and legumes.

In connection with the residual effect 
of fertilizer applied on the plow-sole, I 
quote from a letter recently received 
from County Agent John Zahorik, 
Alma, Wisconsin. “Last year,” he 
writes, “we tried some plowing under 
of 8-8-8 at 600 pounds per acre. The 
field was sown to oats this spring and 
seeded down. One could see the dif
ference in the strip that had the resi
dual carry-over. The grass seeded down, 
mostly clover, was way up in the 
bundles and when the grain was 
shocked, one could see the difference 
in the grass stand as far as the eye 
could see.”

But again I am not making any 
great claims for this residual carry-over.
I am thinking about maximum yields 
of ripe corn, and I shall stick to the 
8-8-8 or similar 1-1-1 ratios for corn on 
high-land mineral soils and shall con
tinue to recommend it to farmers as a 
substitute for manure.

The question is frequently asked by 
farmers, “What about plow-sole fertili
zers for small grain and legume seed- 

T a b l e  1.— R e s u l t s  o f  P l o w - S o le

ings?” And again I tell them that on 
low fertility fields and where larger 
than the usual 200- to 300-pound appli
cations of fertilizer are warranted, this 
plow-sole method may be found ad
vantageous. A demonstration on al
falfa previously reported by the writer 
in Better Crops with Plant Food was 
checked again in 1945 and yield data 
were taken on the second-year alfalfa 
crop. The striking differences in the 
yields were repeated. (See Table 1.)

A report on similar trials with plow- 
under fertilizer for alfalfa is reported 
by Dr. A. R. Midgley, Research Agrono
mist of the Vermont Agricultural Ex
periment Station. His report was sum
marized in the Potash News Letter of 
October 1945, as follows: “While two 
years of work on two soil types favored 
shallow placement of fertilizer for 
alfalfa (possibly due to the greater 
amount of rainfall in 1943 as compared 
to 1944) plowing under of fertilizer has 
given greater response during the third 
year with more vigorous alfalfa and 
promise of greater longevity. There 
was a marked advantage in applying 
fertilizer with manure rather than 
spreading each separately. In new seed- 
ings of alfalfa in oats, when both 400 
and 800 pounds of 3-12-6 fertilizer 
were used, there was a marked advan
tage in applying fertilizer on the bot
tom of the furrow, and the next best 
result was obtained by drilling the fer
tilizer on top of the soil before plowing. 
Both methods were superior to the 
broadcast application after plowing.” 
F e r t il iz e r  on  G r a in  an d  H a t

Name and address 
of co-operator 
and soil type •

Treatment 
and how 
applied

Yield of 
grain 
194S

Yield of 
hay 
1944

Yield 
of hay 

1945

Value 
of in
crease 
grain 
& hay

Cost 
of fer
tiliser

Profit 
over 

cost of 
ferti
liser

Edwin Klahn, DeForest 
Carrington Silt Loam

450* 0-20-0 
on plow-sole

55.7 bu. (alfalfa)
4275*

No yield data for 1945

450* 0-20-20 
on plow-sole

81.8 bu. (alfalfa)
4750*

7700* $66.57 $11.37 $55.20

No fertiliser 49.8 bu. (alfalfa)
2925*

5250*

(Hay yields for 1944 and 1946 represent two cuttings.)



February 1946 15

: PLv'S 
8-8-8 PLOWSOtl

Rutabagas respond amazingly to  plow-sole fertilizer treatm ent on the Harold Wymore farm  at 
Ashland, W isconsin. (Su p erio r red c la y ). The yield on the plot receiving 8 0 0  pounds o f  8 -8 -8  
per acre on the plow-sole plus 3 0 0  pounds o f 3 -1 2 -1 2  (applied  broadcast a fte r plow ing) 
was 9 .6 2  tons per aere. The plot receiving 3 0 0  pounds o f  3 -1 2 -1 2  only (app lied  broadcast

a fte r  plow ing) yielded 5 .0 8  tons per acre.

The advantages of deep placement of 
I commercial plant food have been re- 
I peated over and over again in the 
j numerous articles that have appeared 
! in recent years in the farm press and the 

advertising leaflets put out by farm im- 
| plement and fertilizer manufacturers, 
j We need not repeat them here except to 
B point out that the banding of the fer- 
I tilizer on the furrow bottom does show 
j a distinct advantage over broadcasting 
I and plowing under since phosphate fixa- 
8 tion is reduced to a minimum and the 
| availability of all plant-food nutrients 
[ is enhanced by improved moisture rela- 
[ tionships. Dr. George D. Scarseth and 

his associates in Bulletin 482, “How to 
t Fertilize Corn Effectively in Indiana,” 
1 have presented convincing evidence on 
I this point. Increases in the yield of 
I corn due to banding on the plow-sole 
I versus broadcast and subsequent plow- 
I under show gains of 10 to 14 bushels in 
| favor of plow-sole banding. Neverthe- 
j less it is true that farmers will get good 
I results even where the fertilizer is broad- 
I cast first and then plowed under.

The large farm operator has com- 
I plained that application with the at

tachment on the plow slows down his 
operations. But it is also true that it 
takes time to apply the fertilizer in a 
separate operation. We do recognize 
the fact that plowing is an operation 
that must be done during relatively 
short periods in the spring or fall and 
even then, only when, the land is fit to 
plow.

The problem of getting this 8-8-8 fer
tilizer down deep in the soil and still 
keep it in bands to thus avoid fixation 
of the phosphate was tackled by a 
large operator in Illinois in 1945, Claude 
W . Thorp and his son Carl of Clinton, 
Illinois, who were sold on the deep- 
placement idea and the banding of the 
fertilizer. They had previously used 
the conventional plow-sole attachment 
for plows and had done a little experi
menting themselves by the way of com
paring broadcast before and after plow
ing versus the plow-sole method. In 
their large operations (120  tons of 
8-8-8 applied in 1945) the plow-sole 
method as followed in 1944 was too 
slow. So after talking the matter 
over with R. H. Wileman, Agricultural 
Engineer at Purdue University, Carl
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Thorp and his father proceeded to 
design a machine that would get this 
fertilizer down to a depth of seven of 
eight inches and still keep it in bands. 
Professor Wileman had a hand in the 
design of the first attachments made 
for plows and was already working on 
this new idea when the Thorps inter
viewed him last spring. The machine 
they designed is simple—a fertilizer 
hopper with positive feed, mounted on 
a field cultivator. The spring tooth 
shovels of the field cultivator open the 
furrows, and the fertilizer tubes deliver 
the plant food to a special heel back of 
these cultivator shovels at the desired 
depth and place it in bands 9 or 18 
inches apart. This rpachine permits the 
application of fertilizer after the land 
has been plowed and disced. A more 
complete description of this improvised 
machine was presented in an article by 
E. W . Nordlinger, Crops Editor for 
the Food Packer magazine, in the Janu
ary issue of Better Crops With Plant 
Food.

The small farmer, however, will con
tinue to use the regular attachment for 
his plow. More and more farmers in 
Wisconsin are applying their fertilizer

in the fall when time i$ not such an im
portant element as when all the plowing 
and fertilizing are left until spring.

Results of Demonstrations in 1945
In 1945 a total of some 50 or 60 plow- 

sole fertilizer demonstrations were con
ducted. Many of these demonstration 
plots were set up directly by county 
agents. The results in 1945 ranged 
from poor to outstanding. A wider 
range of crops was used in our 1945 
test plots than in previous years. The 
results on corn were much the same as 
reported in previous years— 1942, 43, 
and 44. Increases in yields due to plow- 
sole treatment ranged from 10 to 40 
bushels per acre. My observations this 
past year coincide with those of previous 
years, namely, that on fields where the 
fertility level is above average or high 
you will not see any marked response to 
fertilizer treatment. On those fields 
where the fertility level is low and 
where manure is not available, profit
able returns can be expected.

A number of trials were carried out 
on potatoes, sugar beets, rutabagas, and 
sweet corn. The results of a selected 

( Turn to page 39)

m ma-iH •
IN HILL

88-8FtOWSxf

O. D. B race and Son, Janesville, W isconsin, cooperated in a plow-sole dem onstration on corn 
in" 1 9 4 5 . The large field selected (M iam i silt loam ) received a light application o f  manure. 
The response to fertilizer treatm ent w as: No fertilizer"— 2 7 .6  bu. per acre) 2 -1 2 -6  a t 1 2 5  lbs. 
per acre in  h ill— 3 5 .1  bu. per a c re ; 2 -1 2 -6  at 1 2 5  lbs. in  h ill  plus 8 2 5  lbs. 8 -8 -8  on plow-sole

5 5 .6  b n . per acre.



Fig. 1 . Lettuce grown from  seed. W ithout borax, le ft , the seedlings turned yellow and com pletely 
died when less than two inches high. W ith borax , right, excellent growth was obtained.

Boron Deficiency nf Lettuce
^4. A?. WiJ9(e9 and 2 \ €. 2)uniL

Vermont Agricultural Experiment Station, Burlington, Vermont

A YELLOW ING of lettuce heads 
has been observed in some Ver

mont gardens for at least five years, 
but it has probably occurred for a 
much longer period. The yellowed 
lettuce rotted in the center of the head 
and then died instead of producing a 
seed head in the normal way. Occa
sionally this trouble produced a 20 
per cent loss of the crop. On one 
occasion, a truck gardener failed to 
harvest a single marketable head be
cause of this trouble. These defi
ciency symptoms have appeared in 
both head and loose-head varieties.

The writers have suspected for a 
long time that the yellowing was often 
caused by a boron deficiency, but were

unable to prove it. However, they 
have reported a marked growth re
sponse from use of boron on lettuce 
( 2 ) and alfalfa ( 1).

The present experiments were con
ducted in the greenhouse and in the 
field. Pots, most of them holding a 
bushel or more of soil, were used. 
Some of the pots used were barrel
sized metal ash cans, 18 inches in 
diameter and 2 feet deep, with holes 
in the bottom for drainage. Large 
asphalt-painted wooden boxes were 
also used. Some pots were sunk in 
the ground, while others were not.

A soil known to have a high capac
ity to fix boron was purposely used 
in this study, because it produces
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severe boron-deficiency symptoms in 
spite of possible contamination from 
containers or from impurities in water 
and the ordinary commercial fertilizers 
used. Thus, deficiency symptoms 
could be easily produced and studied. 
Sand cultures were purposely avoided 
because they are artificial and because 
it is more difficult to obtain severe 
boron deficiencies on sand.

The soil used was obtained from 
Breadloaf, Vermont, where a high 
boron-fixing organic soil is found near 
the highway in large enough quanti
ties to be obtained by the truckload. 
This soil is essentially the heavily 
leached A horizon of a podzol soil. 
When limed to neutrality, it soil fixes 
considerable amounts of boron out of 
reach of crops. The organic matter 
in it functions somewhat like organic 
zeolites in absorbing cations and anions 
similar to certain, water softeners. 
This soil organic matter seems to be 
activated into hanging onto boron and 
thus decreasing its availability to plants 
when heavily limed.

The soil in all pots was limed to 
approximately neutrality with ordi
nary ground limestone and then fer
tilized with an ordinary 8-16-16 com
mercial fertilizer at 1,000 pounds per 
acre. Epsom salt was added at a rate

Fig . 2 .  A boron-deficient lettuce plant affected 
with yellow heart. The leaves form ing the 
center o f  the head were abnorm ally b u tter yel
low in  co lor, whereas the outer ring o f leaves 
rem ained healthy and green. A norm al head 

a t th is age was a ll green.

of 200 pounds per acre to supply mag- i 
nesium. The amount of fertilizer re
quired was calculated for all of the 
soil and mixed with it. Except for 
boron, all pots were limed and fer
tilized exactly alike.

Borax was added to some pots at the 
rate of 100 pounds per acre. This 
rate has been found necessary for good 
growth on this high boron-fixing soil. 
Other pots were left entirely without 
borax. Still others received from two 
to eight pounds per acre to moderate 
the severe boron deficiencies expected.

Lettuce of Hansen variety was used 
in these experiments because it is 
known to be readily susceptible to 
the trouble being studied. Some pots 
were planted with lettuce seed. In 
others, transplants from two to six 
inches high were placed in this soil 
in order to cut off their supply of 
boron. This allowed one to study * 
boron-deficiency symptoms at different 
stages of growth. Transplants were 
grown in the greenhouse and only 
healthy, normal plants were used. In • 
all comparisons, only transplants of 
equal size and character were used.

D ea th  o f  S eed lin g s .  When let- I 
tuce seed was planted on this soil ' 
which received no borax, most of the 
seedlings were so lacking in vigor they ; 
soon died (Fig. 1). Some plants 1 
which grew about two inches high ’ 
soon turned straw or bronze color and 
finally died. Bronzing of leaves is . 
often a symptom of boron deficiency j 
in lettuce, although it probably does a 
not occur as frequently in the field as 
yellowing. Normal plants were pro- ■ 
duced on soil receiving borax.

A number of trials have shown that 1 
it was impossible to produce sizeable j 
plants without boron when seeds were 
planted on this soil. It was necessary, | 
therefore, to apply a small amount of ■ 
boron to moderate the deficiency or to 
transplant seedlings from normal soil, 1 
after they reached the desired stage of 
growth.

Y e llo w  H e a r t  o r  Y e l l o w s * 
Plants grown from seed on this soil
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I F ig. 3 . Lettuce transplants o f the same age. 
I without borax, le ft  t with borax, right. The 
I boron-deficient p lant was affected with both 
I m ultiple branching and rosette due to  death o f 
I the first growing point and o f  subsequent 
I growing points. L ack o f  borax prevented fu r

ther growth.

I with a small but inadequate amount 
I of boron produced small heads with 
I leaves of butter yellow instead of the 
[ normal green color (Fig. 2 ). The 
I outer leaves usually remained a healthy 
I green, but the portion of the head 
I affected with yellowing usually rotted 
I later on.

.
R o tte n  H e a d s . As the trouble 

I progressed, some of the boron-deficient 
I heads became brown or black with a 
I slimy rot. Sometimes heads were rot- 
E ten in the center only, with green 
I leaves around the periphery; at other 
I times the whole head rotted. The 
I slimy stage is undoubtedly due to an 

invasion of secondary microorganisms 
after the central growing portion had 
become weakened from lack of boron. 
The kind of invading organisms was 
not determined.

D ie b a c k .  Marked dieback was ob
tained when transplants were grown 

I without borax. One or more growing 
tips of the plant died, the number

depending on the age of the plant at 
the time when the deficiency stopped 
the growth. Dieback was sometimes 
obtained before the head was formed, 
at other times when the lettuce was 
six inches high, and at different stages 
up until the formation of seed (Fig. 
3 ). When dieback overtook the plant 
in the early head stage, heart-rot re
sulted, but if insufficient boron was 
available late in life, the resulting plant 
looked as though its seed branches had 
been cut off and the wounds had become 
infected, as they had a slimy appear
ance (Fig. 4 ). Borax fully prevented 
the dieback of lettuce at whatever stage 
it occurred. Dieback has been found 
frequently in Vermont gardens, often 
without other symptoms of boron de
ficiency being present.

R o s e t t e .  Plants grown without 
borax occasionally formed “rosettes.” 
In such plants there is an excessive 
leafy growth with shortened spaces (in
ternodes) on the stalk between the 
leaves. This did not occur in plants 
receiving borax.

M u ltip le  B ra n ch in g  or**W itches  
B ro o m **  In plants without borax, a 
burst of growth frequently followed 
dieback and the lettuce took on a 
broom-like appearance, looking like a 
whisk broom standing on its handle. 
The excess branches grew for various 
lengths of time before dieback also 
overtook them. There was no multi
ple branching on plants receiving 
borax. This multiple branching has 
been recognized quite frequently in 
gardens and it is often associated with 
yellowing and yellow heart. Suffi
cient boron has corrected these con
ditions.

h a c k  o f  S e e d .  Viable seed was 
seldom produced on plants receiving 
no borax, but with it a good yield was 
obtained. This is similar to many 
other plants in this respect. Lack of 
seed production is quite characteristic 
of boron deficiency and is frequendy 
seen in the field without any other 
sign of a need for borax being present.
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K n o tted  R o o ts ,  Lack of boron 
caused the roots of boron-deficient 
plants to become brown, knotted, and 
dwarfed in varying degrees. Such 
roots had a brown, seared appearance 
as compared with roots of boron-fed 
plants, which were white and vigorous.

C h e m ic a l  A n a ly s is . An attempt 
was made to see if boron deficiency 
of lettuce could be diagnosed by chem
ical analysis of the leaves. Yellow 
leaves taken from boron-deficient plants 
in the field were compared with leaves 
from healthy plants on a dry weight 
basis. Six analyses of healthy plants 
and six of boron-deficient plants were 
made. Leaves of healthy plants con
tained 35 parts per million of boron. 
Yellow leaves from boron-deficient 
plants contained 14 to 28 parts per 
million of boron. Thus, it is quite 
easy to detect boron deficiency of let
tuce by chemical analysis. However, 
there may be borderline cases in which 
chemical analysis would not be reliable.

F ig . 4 .  Lettuce grown from  sm all transplants. 
No b o rax , le f t ;  with borax , right. Boron de
ficiencies here are d ieback, as indicated by 
b lack , rotten tissue where the branches emerge, 
and m ultiple branching, as shown by the three 
branches. Compare with the single stalk  on 
the boron-fed p lant. The boron-fed plant is 
norm al except that it was slightly wilted and 

dry when the picture was taken.

Discussion

Other investigators have recognized 
that lettuce needs boron (3 ), (4 ) , (5), 
( 6 ). Apparently few, however, have 
suspected how numerous and diverse 
the symptoms of boron deficiency are. 
When grown under similar circum
stances, lettuce exhibits symptoms of 
boron deficiency that are similar to i  
those seen in alfalfa and some other 
plants.

Many phases of boron deficiency in 
lettuce have been obtained. In these 
experiments, lack of boron overtook 

' lettuce plants at many stages in their 
development. Sometimes the phases 
occurred singly; sometimes several oc
curred in the same plant.

From these experiments the authors 1 
conclude that the yellowing and dying 
of lettuce plants in many Vermont gar
dens is due to a deficiency of boron j 
(Fig. 5 ). The need for borax in fer- j 
tilizers used for growing lettuce in j 
Vermont is thus indicated. How 
widespread the need is for using boron 
on lettuce grown elsewhere is not 
known.

Just what rate of borax should be i 
used in fertilizers for lettuce is not well 
established, although present evidence 
indicates that, in general, lettuce will 
tolerate broadcast applications of borax 
up to at least 30 pounds per acre in 
Vermont. However, 20 pounds per 
acre may be nearer the correct rate 
on some soils. Such an amount 
would probably last for several years. 
The borax should be broadcast and 
then harrowed into the soil. Attempts 
have been made to supply -borax to 
plants in the garden showing symp
toms of boron deficiency by spraying 
or watering. This is helpful only if 
applied while plants are young because 
if the growing points or heads are 
weakened, they are more susceptible to 
rot organisms. Preventing boron de
ficiency of lettuce plants by using borax ; 
in the fertilizer seems to be much more 
effective than attempting to cure it 
after symptoms appear.

It is probable that fertilizers con- 
( Turn on page 42)



Fig. 1 . Corn on Ju ne 1 4 , 4 0  days a fte r  planting. P lants in le ft  row received 5 0  pounds o f 
potash per acre at planting. Those in right row received none and are starved fo r potash.

Correcting Potash Deficiency 
in Growing Corn

(A popular version of Circular 93 of the Tennessee Agricultural Experiment Station)

B9 J oL  b . W U L
Agronomy Department, University of Tennessee, Knoxville, Tennessee

TH A T legumes as a group are heavy 
feeders on potash and that large 

amounts of this nutrient are removed 
from the soil when legumes are har
vested are facts often overlooked. Un
der conditions where the legumes are 
harvested for hay and continue to be 
removed from the land, the potash 
supply in the soil is eventually depleted. 
Unless replenished by the use of potash 
salts, commercial fertilizer, or barnyard 
manure, potash then becomes a limiting 
factor in the growth of the crop to 
follow. This usually is corn, since it 
commonly follows legumes in the rota
tion.

If the supply of available potash in 
the soil becomes so low as to fail to meet 
the plant requirements for normal

growth, the corn develops characteristic 
potash-deficiency symptoms. In young 
plants the symptoms are a stunted 
growth and a yellowish-green or yellow 
discoloration of the leaves. Frequendy, 
the leaves are streaked with yellow or 
their edges and tips are dry and appear 
scorched or fired (Fig. 1).

The symptoms are similar in older 
plants, but the marginal browning of 
the leaves is more conspicuous. When 
the deficiency is pronounced, the plants 
are dwarfed and weak and frequently 
lodge (Figs. 2, 3, and 4), and are an 
easy prey to disease organisms. Ob
viously the grain production of such 
plants is low. If ears are produced, 
they may be only nubbins with grain of 
poor quality (Figs. 5, 6 , and 7).

21
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Fig . 2 .  Corn on August 1 1 , 9 8  days a fter 
planting. P lants on le ft  are suffering from  
lack  o f potash. P lants on right received 2 5  
pounds o f  potash per acre on Ju n e  1 4 , 4 0  days 

a fte r  planting.

During the course of an investiga
tion comparing different phosphates on 
several soils in East Tennessee, a series 
of plots was placed on a soil which 
brought out the relationship as outlined.

Fig. S . Corn on August 1 1 , 9 8  days a fte r 
planting. P lants on le ft  received no potash. 
Those on right received 5 0  pounds o f  potash per 

acre 4 0  days a fte r  planting.

This field had been in Korean les- 
pedeza for the preceding two crop years. 
Indications were that it had previously 
been “cropped hard.” When it was 
planted to corn in 1-944 severe potash- 
deficiency symptoms developed on this 
crop, as illustrated by figure 1. The 
only fertilization applied to the corn 
was 100 pounds per acre of a 20-per
cent superphosphate in the row at the 
time of planting. The soil was a Fuller
ton cherty silt loam and showed con
siderable variability within the field. 
Soil samples obtained in this field tested 
very low in potash.

When potash starvation is detected in 
corn, as in this instance, the application 
of a potash salt is recommended. In
formation has been lacking, however, 
as to the amount to use—in particular 
for potash-starved corn at different 
stages of maturity.

Since an unusual opportunity to study 
this problem was presented in this field, 
three potash-fertilization tests were put 
out, each on a different date. The rates 
of potash applied were as follows: 
0, 25, 50, and 100 pounds per acre. 
Nitrogen in the form of ammonium

\

Fig . 4 .  Corn on August 1 1 , 9 8  days after 
p la n tin g .. P lants on le ft received 1 0 0  pounds 
o f KsO per acre 4 0  days a fte r  planting. Those 

on right received none.
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Fig. 5 . P lo t yield* o f  corn fertilised  with potash Ju ne 1 4 , 4 0  days a fte r  planting. L eft to 
right s 0 ,  2 5 , 5 0 , and 1 0 0  pounds o f potash per acre.

F ig. 6 .  P lo t yields o f  corn  fertilised  with potash Ju ly  3 , 5 9  days a fte r  planting. L e ft to  r ig h t: 
0 ,  2 5 ,  5 0 , and 1 0 0  ponnds o f  potash per acre.

F ig. 7 .  P lo t yields o f  co m  fertilised  with potash Jn ly  1 7 , 7 3  days a fte r  planting. L eft to right > 
0 , 2 5 , 5 0 , and 1 0 0  pounds o f potash per acre.

nitrate was applied to all plots at the 
rate of 30 pounds of nitrogen per acre, 
so that this element would not be a 
limiting factor in plant growth. The 
fertilizer materials were applied by 
hand in small furrows along the corn 
rows approximately 2 inches deep and 
2 to 3 inches away from the plants, 
and then covered. The first test was 
put out June 14; the second, July 3; 
and the third, July 17— 40, 59, and 73 
days respectively after corn planting. 
These fertilizer applications were 
made during a period of one of the 
most severe drouths in Tennessee his
tory. June had only .20 inch of rainfall 
and July 1.40 inches.

. Despite the dry weather, the potash- 
starved corn responded to potash fer
tilization. The corn fertilized June 14, 
40 days after planting, showed the 
greatest improvement and produced the 
highest yields; the second date of ap

plication, July 3, 59 days after plant
ing, was next best; and the third date, 
July 17, or 73 days after planting, was 
poorest. This last application, while 
giving some correction of potash de
ficiency, was too late for good results.

An application of 25 pounds of potash 
per acre resulted in a marked improve
ment in the corn plants, as indicated 
by figure 2. When compared with the 
untreated plots, this rate increased yields 
of shelled corn 12.2 bushels, 12.7 
bushels, and 3.0 bushels per acre when 
applied 40, 59, and 73 days respectively 
after corn planting, as shown by table 
1. Increasing the rate of potash to 50 
pounds per acre resulted in a further 
increase of 12 bushels per acre over 
the 25-pound rate only when applied 
40 days after planting. At the second 
and third dates of application, the 50- 
pound rate produced approximately the 

( Turn to page 43)



'Secretary Clinton P . Anderson o f  the U. S . Departm ent o f  A griculture presents the deed to 
| “ Thank You F a rm " to Corporal Atkins, who is wearing the Congressional Medal o f Honor.

“Thank You Farm”
^  3 . S . &ute

Regional Conservator, Southeastern Region, Soil Conservation Service, 
Spartanburg, South Carolina

IN the Caraballo Mountains of Luzon 
24-year-old Corporal Thomas Eugene 

Atkins helped to defeat one enemy of 
his country. That happened last 
March 10 when he held an outpost 
foxhole against repeated, savage thrusts 
by the Japanese, slew 44 of them, and 
won the Congressional Medal of Honor.

Near his beloved Blue Ridge Moun
tains in northern Spartanburg County, 
South Carolina, Farmer Thomas Eu
gene Atkins has started another fight 
against an enemy of his country. This 
time, like thousands of other farmers, 
he is fighting soil erosion in a battle 
less spectacular but no less important 
than the one against foreign aggression.

Between March 10, when Atkins lay 
with a bullet-shattered hip in a foxhole, 
two dead buddies beside him, and fired 
at the enemy until he had burned out

three rifles, and November 14 when 
he took over a 62-acre farm, there hap
pened an event as typically American 
as the 24-year-old hero’s courage.

To Gene Atkins it is a fairy story 
that came true. This slender, soft- 
spoken man is a sharecropper’s son, and 
a sharecropper’s life seemed in store 
for him when he returned from the 
Pacific.

But the people of Spartanburg 
County were grateful to Gene for what 
he did as a member of the famous 
32nd (Red Arrow) Infantry Division. 
Led by the country doctor who had 
been family physician to the Atkinses 
for two decades, by a village banker, 
and the wide-awake publisher of the 
Spartanburg Herald-Journal, the friends 
and neighbors of the war hero bought 
a farm and built a Mt. Vernon style

2 4



cottage on it for Gene and his bride. 
It is called “Thank You Farm.”

When Secretary of Agriculture Clin
ton P. Anderson came to Spartanburg 
County November 14 to present the 
deed to Gene, more than 1,500 persons 
packed the Gramling School audi
torium in spite of cold, rainy weather.

It was a program that honored Gene 
and the other service men from the 
county who had helped to save the 
Nation from foreign foes. But it was 
also a program that pointed to the 
battle at home for the land—the battle 
against soil erosion and soil depletion.

John G. Landrum, the village bank 
president who served as chairman of 
the “Thank You Farm” purchasing 
committee, summed up the purposes 
of the meeting when he opened the 
program. He said:

“Corporal Atkins is but a symbol of 
all Spartanburg County boys. Many 
others have distinguished themselves, 
some even making the sacrifice of 

| their lives. Manifestly, we cannot 
honor all of them this way, but our 
tribute today is meant for them also. 
. . . This is also a great day for the 
farmers of the County. Farm agencies 

s representing the basic interest of the 
farmer have made their contribution 
to the improvement of agricultural 
methods in this region. For this work 
we are indebted to the Broad River 

I  Soil Conservation District and the 
agencies cooperating with it—the Soil 
Conservation Service, the Extension 

I  Service of Clemson College, the voca
tional teachers and their students, and 
the State Forestry Commission.”

When Chief H. H. Bennett of the 
Soil Conservation Service Service spoke, 
he emphasized that “this is not our 
show.” Said the Chief:

“It was Gene Atkins, who was too 
tough for the Japs to lick, who came 
home with his heart set on farming, 
and who decided to farm this new 
place of his the safe, conservation way. 

I It is Gene Atkins, his South Carolina 
I neighbors, ‘and tens of thousands like 

them in the other 47 states who are 
going to safeguard our country’s agri
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cultural land from this other enemy— 
unnecessary soil erosion—and keep it 
permanently productive.”

The Secretary of Agriculture told 
Gerie and the audience: “You must
continue your great soil conservation 
work, for according to all signs—un
mistakable signs—the South is on the 
threshold of an industrial-agricultural 
revolution that may shake its economy 
right down to the cotton roots on 
Gene’s farm. . . . Gene, I ’m happy as 
a member of the President’s Cabinet to 
hand you this deed to ‘Thank You 
Farm.* May God bless you, Gene, as 
this community has blessed you.”

His voice choking with emotion, the 
war hero replied: “I want to thank
Dr. Walden and all those who made 
this possible. Thanks for making my 
dreams come true. Many others have 
fought and bled and suffered for the 
same things I did. I don’t feel worthy, 
but with God’s help I ’m going to do 
the best I can to make this land better.” 

Dr. A. R. Walden, to whom Gene 
referred, is the country doctor who 
wrote to Publisher William A. Townes 
of the Spartanburg Herald-Journal:

25

D r. H. H. Bennett pauses a fter a study o f  the 
conservation program being established on 
“ Thank You Farm ”  to read the cornerstone 

dedication at the residence.
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“Editorials and medals are fine, but 
they will not help him greatly in earn
ing a living after the heat of war is 
over. My proposal is for a number 
of us to show our appreciation by 
buying him (Corporal Atkins) a 
home.”

Dr. Walden enclosed with his letter 
his check for $100. Townes liked the 
idea, added $100 of his own money 
and $100 for the newspapers to help 
buy a “Thank You Farm.” The same 
day Ben Gramling, merchant and 
farmer who knew Gene as a boy, 
pledged $100. Radio Stations WSPA 
and W ORD of Spartanburg joined the 
campaign.

Supervisor E. C. McArthur of the 
Broad River Soil Conservation District 
read the story about “Thank You 
Farm” and offered all the services of 
the district in helping to select and 
plan the farm for soil and water con
servation. Chairman Landrum ac
cepted McArthur’s offer because, as the 
Landrum bank president expressed it, 
“We want Gene to have a good farm, 
and then to give him all the help pos
sible in keeping the land and making 
it better.”

As the “Thank You Farm” campaign

started, Gene was married to Vivian 
Rollins, the farm girl with whom he 

* used to pick cotton and who had ac
cepted the proposal he had written from 
the Pacific.

Then Gene, his bride, and his parents, 
Mr. and Mrs. Cleve Atkins, went to 
Washington. There, Gene received the 
Congressional Medal of Honor from 
President Harry S. Truman. The presi
dent told the sharecropper’s son, “I ’m 
glad you are a farmer and will have a 
farm of your own. I was a farmer my
self.”

By the time Atkins returned from 
Washington and had received an honor
able discharge from the Army, $7,500 
was in the bank for “Thank You 
Farm.” Most of the money came in i 
quarters, half-dollars, and dollars from 
people who wanted to share in the 
tribute to the war hero.

In the meantime, Soil Conservation t 
Service technicians at the request of 
District Supervisor McArthur had made 
soil conservation surveys and land | 
capability maps on all the farms offered 
for sale to Chairman Landrum and the \ 
farm buying committee: County Agent * 
Joe Frank Jones, Publisher Townes, 2 

( Turn to page 44).

11 A c r e s ... 
W o o d l a n d 5  A c r e s  

P a s t u r e

4 5  A c r e s  
C r o p l a n d

■N.C. S ta te  Line 5 mi.

F O R M E R  
L A N D  U S E

Map 1. “Thank Yon Farm” waa being used this way when it was purchased.



Above: F irst step in  planning the farm  fo r  soil conservation was a soil survey made by Jackson
B ennett, assigned by the Soil Conservation Service.

Below : D istrict Conservationist J .  H. T a lb ert (r ig h t)  goes to  the farm  with Corporal and Mrs.
Atkins to help work out the com plete farm  conservation plan.
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A bove: This natu ral draw, T albert points out, will make a good site fo r  a sericea meadow
into which terraces may be emptied.

B elow : The eroded pasture land, litt le  more than idle land now, can be turned into profitable
use with kudzu. (S e e  next p ictu re .)



Above: The land is being prepared on the contour fo r the planting o f kudzu crowns. (Com pare
with picture, bottom  last page.)

B elow : A w ildlife border between the steep land in woods and the cultivated field is being
prepared fo r planting to sericea and b icolor lespedesa.



Above t T h is field is being prepared fo r  tb e  seeding o f  sm all grain  in alternate terrace intervals*
The sm all grain w ill be overseeded with lespedesa*

B elow : Sm all grain is  being drilled  on tbe contou r in  the terraces o f  th is field which will be
kept in  cultivation.



Agricultural
Science

The march of progress in the science of agriculture is 
steady but so relatively slow as compared to other in
dustries that its tremendous importance and effects are 
often lost to public consciousness. The very nature of 
the long experimentation necessary in plant and animal 

breeding, soil and fertilizer problems, and the myriad other phases of science 
involved in an improved agriculture does not produce “atomic” explosions to 
startle and awake the public to the alertness of our agricultural research workers 
and the value of their work.

It is gratifying, therefore, to have the annual reports from officials working in 
these fields. Such a report is one from Dr. Robert Salter, Chief of the Bureau 
of Plant Industry, Soils, and Agricultural Engineering, which has been sum
marized in a recent publicity release by the Agricultural Research Administration 
of the U. S. Department of Agriculture.

Dr. Salter covers in his report, the release says, a wide variety of results of 
research work, including new compounds for weed control and for various 
unusual purposes, soil and fertilizer problems, and new machines for production 
and processing, as well as the development of new varieties that make it possible 
for farmers to produce higher-yielding crops which overcome such hazards as 
diseases and cold.

As a part of the year’s research, much of which was in cooperation with State 
Experiment Stations, results of more than 24 new varieties of crop plants were 
announced and described. The report gives more importance, however, to the 
demonstrated value of the new varieties brought out within recent years (those 
that have now become well established on farms where they have been found 
superior to those formerly in use). Not only did new varieties prove of great 
value in the country’s critical period, but as their use spreads and as still better 
varieties come out, production continues to increase.

“This year,” says Dr. Salter, “it has been estimated, for example, that new 
varieties of wheat distributed to farmers since World War I added 100 million 
bushels to the 1944 crop of hard red spring wheat. In a similar recent appraisal 
it was estimated that five improved varieties of rice grown on 48 per cent of the 
southern rice acreage in 1944 gave yields 13 per cent higher than the standard 
old varieties and added nearly $10,500,000 to the growers’ income.”

More hybrid corn varieties have been developed for certain areas, especially the 
South. Hybrid corn last year represented 64 per cent of the total planting and is 
estimated to account for two-thirds to three-fourths of a billion bushels a year. 
New, better adapted varieties that are reported from -time to time increase the 
hybrid acreage and tend to raise these figures.

31
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Another field in which Dr. Salter’s report indicates increasing efficiency in crop 
production is cotton growing in one-variety communities, a method put in effect 
over a 20-year period to provide better and more uniform fiber. By 1944 the 
number of these communities in the cotton belt had increased to 2,194 in 581 
of the South’s 775 cotton counties. The 300,000 growers who participate in the 
one-variety program have been making an extra cash return of $8 an acre a year 
on their more than 7,000,000 acres of cotton, a total annual gain of $56,000,000.

Other gains resulting from this bureau’s recent research include: Better under
standing of the use of crop residues in dry farming; new methods of handling 
grain and other farm products in storage; progress in mow-curing of hay and 
peanuts; various new designs of machines for field work and preliminary process
ing of farm crops; progress with alfalfa, grass, and other forage crops; new 
knowledge of tree diseases, new sprays to prevent pre-harvest drop of apples and 
pears; improvements in nut growing; new ways with vegetables; a widely-adapted 
hybrid green onion; hybrid tomatoes; more potato varieties; new ways of propa
gation from cuttings and seed; and improvements in shipping tomatoes under 
refrigeration.

Calling attention to a wide variety of research on problems of soils and 
fertilizers, Dr. Salter’s report gives emphasis to the economic importance of 
results of fertilizer experiments in North Carolina that have shown the possibility 
of doubling the corn yield there within 10 years, a “new finding in a familiar 
field.” This result leads him to comment that “until principles of science are 
applied on the farm, their value to agriculture is unrealized.” He then relates 
that in this corn example there was an instance in which on one farm 120 pounds 
of nitrogen to the acre, combined with hybrid seed and closer spacing in planting, 
brought the yield from 19 bushels up to 107 bushels. “The cost of the corn 
increase,” he says modestly, “farmers can well afford to pay.”

<rn .  p  ft J. C. Hackleman, Professor of Crops Extension at the
H G S I  I ,H I T S  University of Illinois College of Agriculture, is credited

with the statement that “the notion of giving worn-out 
Worn Out farm land a ‘rest cure’ has fortunately just about

passed.” At one time, he says, farmers thought that 
if they put “tired acres” into pasture, the land could be rested two or three years 
and would come back, like a man following a good vacation, as fresh and 
vigorous as ever.

Calcium leaches out of the soil, and every ton of beef, pork, mutton, or milk 
produced on these pastures removes nitrogen, phosphorus, potassium, and calcium 
or lime just as surely as does a crop of corn, oats, wheat, or hay, he explains. 
In addition, as these permanent pastures become less productive they provide less 
cover, and the result is more loss through erosion, until on rolling pastures the 
present crop is largely weeds or unpalatable weed grasses. At least half of the 
two million Illinois acres devoted to permanent pasture is just barely producing 
enough to pay the taxes.

But Professor Hackleman sees hope for these worn pastures and has five simple 
steps which will transform them into productive acreage in one or, at most, two 
years. The steps are to test the soil, treat it with needed minerals, disc these 
minerals thoroughly while preparing a reasonably good seedbed, reseed with a 
mixture of legumes and grasses, and control grazing for at least a year, giving 
the legumes and grasses a chance.

That the situation is not peculiar to Illinois is seen in a recently published 
estimate by officials in North Carolina that about 90 to 95% of the 1,450,000 
acres in permanent pastures in that State need renovation with lime, fertilizer, 
and seed. Without doubt, pasture improvement programs will receive due 
emphasis this year.
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Season A v e ra g e  Prices R eceived b y  Farm ers fo r  Specified  C o m m o d ities  *
Sweet

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

Cro Year Per per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July ........  July-June July-June Oct.-Sept. .luly-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

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 21.731941................. 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.651942.................. 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 52.101944................. 20.7 40.8 149.0 192.0 109.0 141.0 16.40 52.701945

January. . . . . 20.20 41.9 158.0 190.0 107.0 146.0 17.10 52.80
February. . . 19.99 31.8 165.0 201.0 106.0 147.0 17.70 52.70
March.......... 20.24 21.4 171.0 207.0 107.0 148.0 18.10 52.00April............ 20.20 21.4 174.0 211.0 107.0 149.0 16.90 51.90May............. 20.51 42.2 177.0 214.0 108.0 149.0 16.50 52.10
June............. 20.90 51.2 180.0 220.0 111.0 150.0 15.90 52.50July.............. 21.25 56.3 183.0 230.0 112.0 146.0 15.40 55. Q0
August.■%... 21.33 44.9 167.0 256.0 113.0 145.0 14.60 52.50September. . 21.72 43.2 138.0 207.0 112.0 145.0 14.30 51.40October........ 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00November. . 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30December... 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

1920................. 128
Index

173
Numbers

180
(Aug. 1909- 

161
-Ju ly

96
1914 =  100) 

207 139 1141921................. 137 195 163 129 81 117 98 1291922................. 185 228 95 114 116 109 98 1351923................. 231 190 133 137 129 105 110 1831924................. 185 190 98 170 166 141 107 147 1431925................. 158 168 245 188 109 163 108 140 1431926................. 101 179 189 134 116 138 112 98 1391927................. 163 207 146 124 132 135 87 154 1271928................. 145 200 76 134 131 113 95 152 1541929................. 135 183 189 133 124 117 92 137 1371930................. 77 128 131 123 93 76 93 98 1291931................. 46 82 66 83 50 44 73 40 1151932................. 52 105 55 62 50 43 52 46 1021933................. 82 130 118 79 81 84 68 57 911934................. 100 213 64 91 127 96 111 146 951935................. 90 184 85 80 102 94 63 135 1191936................. 100 236 164 106 163 116 94 148 1041937................. 68 204 76 93 81 109 74 87 1101938................. 69 196 80 83 76 64 57 97 881939................. 73 154 100 85 88 78 67 94 911940................. 80 160 78 97 96 77 64 96 1111941................. 137 264 116 107 117 107 81 211 1291942................. 153 369 168 136 143 124 91 202 1631943................. 160 405 188 232 174 154 125 231 2451944................. 167 408 214 219 170 160 138 234 2121945 
January. . .  . 163 419 227 216 167 165 144 234 262February. . . 161 318 237 229 165 166 149 234 223March.......... 163 214 245 236 167 167 152 231 203April........ 163 214 250 240 167 169 142 230 259May............. 165 422 254 244 168 169 139 231 193June............. 169 512 258 251 173 170 134 233 269July.............. 171 563 263 262 174 165 130 * 244 244August......... 172 449 240 292 176 164 123 233 240September. . 175 432 198 236 174 164 120 228 159October........ 180 459 181 205 176 171 120 226 181November... 182 467 188 212 173 173 126 227 235December.. . 184 438 197 221 170 174 130 228 2231946 
January. . . . 180 363 208 237 171 174 132 226 249
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W h o le s a le  Prices o f  A m m o n ia te s
Fish scrap, Fish scrap, Tankage High grade 

dried wet acid- 11% ground
11-12% ulated 6% ammonia, blood,

ammonia, ammonia, 15% bone 16-17%
Nitrate Sulphate Cottonseed 15% bone 3% bone phosphate, ammonia
of soda of ammonia meal phosphate, phosphate, f.o.b. Chi- Chicago, 

per unit N bulk per S. E. Mills f.o.b. factory, f.o.b. factory, cago, bulk, hulk, 
bulk unit N per unit N bulk per unit N bulk per unit N per unit N per unit N

1910-14............. . $2.68 $2.85 $3.50
1922.................... 3.04 2.58 6.07
1923.................... 3.02 2.90 6.19
1924.................... 2.99 2.44 5.87
1925.................... 3.11 2.47 5.41
1926.................... 3.06 2.41 4.40
1927.................... 3.01 2.26 5.07
1928................... 2.67 2.30 7.06
1929................... 2.57 2.04 5.64
1930................... 2.47 1.81 4.78
1931................... 2.34 1.46 3.10
1932................... 1.87 1.04 2.18
1933................... 1.52 1.12 2.95
1934................... 1.52 1.20 4.46
1935................... 1.47 1.15 4.59
1936................... 1.53 1.23 4.17
1937................... 1.63 1.32 4.91
1938................... 1.69 1.38 3.69
1939................... 1.69 1.35 4.02
1940................... 1.69 1.36 4.64
1941................... 1.69 1.41 5.50
1942 ................. 1.74 1.41 6.11
1943................... 1.75 1.42 6.30
194 4 ............... .
1945

1.75 1.42 7.68

January......... 1.75 1.42 7.81
February....... 1.75 1.42 7.81
March............ 1.75 1.42 7.81
April.............. 1.75 1.42 7.81
May............... 1.75 1.42 7.81
June............... 1.75 1.42 7.81
July.............. . 1.75 1.42 7.81
August.......... 1.75 1.42 7.81
September. .. 1.75 1.42 7.81
October.......... 1.75 1.42 7.81
November..., 1.75 1.42 7.81
December.. . .  

1946
1.75 1.42 7.81

January........ 1.75 1.42 7.81

Index Numb
1922.................. 113 . 90 173
1923.................. 112 102 177
1924.................. 111 86 168
1925.................. 115 87 155
1926.................. 113 84 126
1927.................. 112 79 145
1938.................. 100 81 202
1929.................. ./ 96 72 161
1930.................. 92 64 137
1931.................. 88 51 89
1932.................. 71 36 62
1933.................. 59 39 84
1934.................. 59 42 127
1935.................. 57 40 131
1936................. 59 43 119
1937.................. 61 46 140
1938.................. 63 48 105
1939.................. 63 47 115
1940.................. 63 48 133
1941.................. 63 49 157
1942.................. 65 49 175
1943.................. 65 50 180
194 4 ...............
1945

65 50 219

January....... 65 50 223
February.. . . 65 50 223
March.......... 65 50 223
April............ 65 50 223
May............. 65 50 223
June............. 65 50 223
July.............. 65 50 223
August......... 65 50 223
September. . 65 50 223
October........ 65 50 223
November... 65 ■50 223
December.. .  

1946
65 50 223

January........ 65 50 223

$3.53 $3.05 $3.37 $3.52
4.66 3.54 4.75 4.99
4.83 4.25 4.69 5.16
5.02 4.41 3.60 4.25
5.34 4.70 3.97 4.75
4.95 4.15 4.36 4.90
5.87 4.35 4.32 5.70
6.63 5.28 4.92 6.00
5,00 4.69 4.61 5.72
4.96 4.15 3.79 4.58
3.95 3.33 2.11 .46
2.18 1.82 1.21 1.36
2.86 2.58 2.06 2.46
3.15 2.84 2.67 3.27
3.10 2.65 3.06 3.65
3.42 2.67 3.58 4.25
4.66 3.65 4.04 4.80
3.76 3.17 3.15 3.53
4.41 3.12 3.87 3.90
4.36 3.35 3.33 3.39
5.32 3.27 3.76 4.43
5.77 3.34 5.04 6.76
5.77 3.34 4.86 6.62
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 *  6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
6.77 3.34 4.86 6.71

5.77 3.34 4.86 6.71

(1910-14— 100)
132 117 140 142
137 140 136 147
142 145 107 121
151 155 117 135
140 146 129 139
166 143 128 162
188 173 146 170
142 154 137 162
141 136 12 130
112 109 63 70
62 60 36 39
81 85 97 71
89 93 79 93
88 87 91 104
97 89 106 131

132 120 120 122
106 104 93 100
125 102 115 111
124 110 99 96
151 107 112 126
163 110 150 192
163 110 144 189
163 110 144 191

163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191

163 110 144 191
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Tennessee Muriate Sulphate Sulphate Manure Kainit,
phosphate of potash of potash of potash salts 20%

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

Balti- 68% f.o.b. mines, c.i.f. At- 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 lantie and lantic and

per unit per ton per ton Gulf porta Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14.......... $3.61 $4.88 $0,714 $0,953 $24.18 $0,657 $0,655
1922................ .566 3.12 6.90 .632 .904 23.87 • • • e .608
1923................ .650 3.08 7.60 .588 .836 23.32 see# .474
1924................ .602 2.31 6.60 .682 .860 23.72 see# .472
1925................ 2.44 6.16 .684 .860 23.72 • • • • .483
1926................ 3.20 6.57 .696 .854 23.58 .537 .624
1927................ .625 3.09 5.50 .646 .924 25.55 .586 .581
1928................ .580 3.12 5.50 .669 .957 26.46 .607 .602
1929................ .609 3.18 5.50 .672 .962 26 59 .610 .605
1980................ .542 3.18 5.60 .681 .973 26 92 .618 .612
1931................ 3.18 5.50 .681 .973 26.92 .618 .612
1932................ 3.18 6.60 .681 .963 26.90 .618 .691
1933................ .434 3.11 5.50 .662 .864 25 10 .601 .565
1934................ .487 3.14 6.67 .486 .751 22.49 .483 .471
1935................ .492 3 30 6.69 .415 .684 21.44 .444 .488
1936................ .476 1.85 5.50 .464 .708 22 94 .505 .560
1937................ 1.85 6.50 .508 .757 24.70 .656 .607
1938................ .492 1.85 5.50 .523 .774 15.17 .572 .623
1939................ .478 1.90 5.50 .521 .751 24.52 .570 .670
1940................ 1.60 5.60 .517 .730 24.75 .573 . . . .
1941................ 1.94 5.64 .622 .780 25.55 .570 . . . .
1942................ .600 2.13 6.29 .622 .810 25.74 .205 ■ • e e
1943................ 2.00 5.93 .522 .786 25 35 .195 • • • e
1944................ .645 2.10 6.10 .522 .777 25.35 .195 . . . .
1945

January.. . . .650 2 20 6.10 .635 .797 26.00 .200 • • • •
February.. .650 2.20 6.13 .535 .797 26.00 .200 . . . .
March........ .650 2 20 6.20 .635 .797 26 00 .200 . . . .
April.......... .650 2 20 6.20 .635 .797 26 00 .200 . . . .
May........... 2 20 6.20 .635 .797 26 00 .200 . . . .
June........... .650 2 20 6.20 .471 .701 22 88 .176 . . . .
Ju ly.. .650 2 20 6.20 .503 .749 24.44 .188 . . . .
August. . . . .650 2 20 6.20 .603 .749 24.44 .188 . . . .
September. .650 2.20 6.20 .603 .749 24 44 .188 . . . .
October.. . . .650 2 20 6.28 .535 .797 26 00 .200 . . . .
November.. .650 2 20 6.40 .635 .797 26 00 .200 . . . .
December.. .650 2.20 6.40 .635 .797 26 00 .200

1946 
January. .  . 2.20 6.40 .535 .797 26.00 .200 e e • •

1922................ 87
Index Numbers (1910-14 

141 89
100)
95 99 78

1923................ 103 85 154 82 88 96 • e • e 72
1924............... 94 64 135 82 90 98 • • • e 72
1925............... 110 68 126 82 90 98 74
1926................ 112 88 114 83 90 98 82 80
1927................ 100 86 113 90 97 106 89 89
1928............... 108 86 113 94 100 109 92 92
1929............... 114 88 113 94 101 no 93 92
1930............... 101 88 113 95 102 111 94 93
1931................ 90 88 113 95 102 111 94 93
1932................ 88 113 95 101 111 94 90
1933................ 81 86 113 93 91 104 91 86
1934................ 87 n o 68 79 93 74 72
1935............... 92 91 117 58 72 89 68 75
1936................ 89 51 113 65 74 95 77 85
1937............... 61 113 71 79 102 85 93
1938................ 61 113 73 81 104 87 95
1939................ 89 53 113 73 79 101 87 93
1940................ 66 53 113 72 77 102 87
1941................ 102 54 110 73 82 106 87 .
1942................ 112 59 129 73 85 106 84 . . .
1943............... 55 121 73 82 106 83 . . . .
1944................ 120 68 125 73 82 106 83 . . . .
1945

January.. . . 121 61 12$ 75 84 108 83 . . . .
February. . 121 61 126 75 84 108 83 . . . .
March........ 121 61 127 75 84 108 83 . . . .
April.......... 121 61 127 75 84 108 83 . . . .
May........... 61 127 75 84 108 83 . . . .
June........... 61 127 66 74 95 80 . . . .
July............ 121 61 127 70 79 101 82 . . . .
August. . . . 121 61 127 70 79 101 82 e . . .
September. 121 61 127 70 79 101 82 e e e e
October.. . . 121 61 129 76 84 108 83 e e e e
November. 121 61 131 75 84 108 83 . . . .
December.. 121 61 131 76 84 108 83

1946 
January. .  . 121 61 131 75 84 108 83 . . . .
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C o m b in e d  In d e x  N u m b e rs  o f  Prices o f  F e rtilize r M a te r ia ls , Farm  Products  
a n d  A ll C o m m o d ities

Prices paid 
by farmers Wholesale

Farm
prices*

for com-,
modities
bought*

prices 
of all com
modities t

Fertiliser Chemical Organic 
materials? ammoniates ammoniates

Superphos- 
. 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
January. . . 201 179 153 97 57 175 121 78
February. . 199 179 153 97 57 175 121 78
March....... 198 180 153 97 57 175 121 78
April.......... 203 180 154 97 57 175 121 78
May.......... 200 180 154 97 57 175 121 78
June.......... 206 180 155 95 57 175 121 69
July........... 206 180 154 96 57 175 121 74
August.. . . 204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 .74
October.. . 199 182 154 97 57 175 121 78
November. 205 182 156 97 57 175 121 78
December . 207 183 156 97 57 175 121 78

1946
January.. . 206 184 97 57 175 121 78
* U. S. D. A. figures. Beginning Jan u ary  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  Departm ent of Labor index converted to 1910-14 base.
j  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, New York. These indexes are complete since 1897. 
The series was revised and rew eighted as of March 1940 and November 1942.

1 Beginning w ith  June 1941, m annre sa lts  prices a re  F. O. B. mines, the only 
basis now quoted.** The annual average o f potash prices Is h igher than the weighted average of 
prices actu ally  paid because since 1926 b etter than 90% o f the potash used In 
agricu ltu re  has been contracted fo r during the discount period. From  1937 on, 
the maximum seasonal discount has been 12% .



ThU ■ection contains a short review o f some o f the most p ractical and im portant bulletins, and lUts 
ail recent publieations o f  the United States D epartm ent o f A griculture, the State  Experim ent Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Econom ics. A file o f  this departm ent o f B ET TER  
CROPS W ITH  PLANT FOOD wonld provide a com plete index covering all publications from  these 
sources on the particu lar sub jects named.

Fertilizers
“Fertilizer Shipments in Arkansas by Coun

ties for the Fiscal Year Ending June 30,1945,"  
Dept, of Revenues, Little Rock., Ark•

"Fertilizers for 1946," Maritime Fertilizer 
Council, Moncton, N. B.

“Guide for the Use of Borax in Fertilizers 
Only," Maritime Fertilizer Council, Moncton, 
N. B., Sept. 1945.

“Fertilizer Grades for Connecticut— 1946," 
Agron. Dept., Univ. of Conn., Storrs, Conn., 
Dec. 20,1945.

“Fertilizer, Feed and Seed Report, January- 
June 1945," State Board of Agr., Dover, Del., 
June 1945.

"Production of Artificial Manure," Agr. 
Exp. Sta., Univ. of Fla., Gainesville, Fla., 
Bui. 415, Sept. 1945, F. B. Smith and G. D. 
Thornton.

“Fertilizers, Fertilizer Materials and Rock 
Phosphate Used in Illinois During 1944," 
Dept, of Agron., Univ. of III., Urbana, III., 
AGI253, April 1945, E. E. DeTurk.

“Inspection of Commercial Fertilizers," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
305, April 1945, F. W. Quackcnbush, O. W. 
Ford, A. S. Carter, H. L. Mitchell, C. M. 
Cohee, J. W. Jackman, L. C. Shenberger and 
FI. C. Kennedy. *

“Tonnage Showing the Different Grades of 
Fertilizer Shipped in the State of Louisiana 
From September 1, 1944 to August 31, 1945," 
Dept, of Agr. £r Immigration, Baton Rouge, 
La.

“Report of Analysis of Commercial Fertil
izers," Dept, of Agr. & Immigration, Baton 
Rouge, La.

“Inspection of Commercial Fertilizers and 
Agricultural Lime Products," Agr. Exp. Sta., 
Mass. State College, Amherst, Mass., Bui. 126, 
Sept. 1945.

• “Nitrogen Fertilizers for Fruit Trees," Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Bui. 
489, Aug. 1945, A. E. Murneek-

“Analyses of Commercial Fertilizers, Man
ures, and Agricultural Lime, 1944," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. /., 
Ins p. Series 17, Feb. 1945, C. S. Cat heart.

“Fertilizer Sales by Grades in Order of 
Tonnage July 1, 1944-June 30, 1945," Dept, 
of Agr., Raleigh, N. C.

“Inspection of Feeds and Fertilizers," Agr. 
Exp. Sta., R. I. State College, Kingston, R. I., 
Contribution 676, April 1945, J. J. Havcm and 
C. H. Stetson, Jr.

“Results from Fertilizer and Liming Experi
ments in a 5-Year General Farm Rotation,” 
Agr. Exp. Sta., Univ. of Tenn., Knoxville, 
Tenn., Cir. of Inf. 75, July 10, 1945, C. A. 
Mooers.

“Commercial Fertilizers in 1944-45," Agr. 
Exp. Sta., College Station, Texas, Bui. 674, 
Sept. 1945, G. S. Fraps and T. L. Ogier.

“The Inspection of Commercial Fertilizers 
and Agricultural Lime Products for 1945," 
Related Services Div., Univ. of Vt. 6r State 
Agr. College, Burlington, Vt., Report 1, Nov. 
1945, L. S. Walker <*nd E. F. Boyce,

Soils
“Some Major Factors in the Leaching of 

Calcium, Potassium, Sulphur, and Nitrogen 
from Sandy Soils," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 416, Sept. 1945,
G. M. Volk na<l  C. E- Bell.

“Is the Moldboard Plow Doomed?" Dept, of 
Agron. Univ. of III., Urbana, III., AG1222, 
June 1944, R. S. Stauffer.

“Liming Soils in Minnesota," Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., E. 
Fold. 137, Oct. 1945, Paul M. Burson.

“Missouri Program of Land Improvement," 
Univ. of Mo., College of Agr., Columbia, Mo., 
Cir. 303, July 1945.

“Peach Orchard Soil Management,” Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Bui. 476, Sept. 1945, C. O. Dunbar, R. D. 
Anthony and E. B. Kinter.

“Irrigated Pastures for Forage Production 
and Soil Conservation," U.S.D.A., Washing
ton, D. C., F. B. 1973, Sept. 1945, J. G. 
Hamilton, G. F. Brown, H. E. Tower and 
W. Collins, Jr.

“Soil Survey—Bakersfield Area California,” 
U.S.D.A., Washington, D. C., Ser. 1937, 
No. 12, Aug. 1945, R. C. Cole, R. A. Gardner, 
L. F. Loehler, A. C. Anderson, O. F. Barthol
omew and J. L. Retzer.

“Soil Survey —  Washington County, Vir
ginia," U.S.D.A., Washington, D. C„ Ser. 
1937, No. 14, Sept. 1945, R. C. Jurney, S. S. 
Obenshain, E. Shtdkcum, H. C. Porter, E. F.

37
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Henry, J. R. Moore, R. E. O’Brien, and R. C. 
Jurney, Jr.

Crops
"Caley Pea Production and Uses in Ala

bama," Agr. Exp. Sta., Ala. Polytechnic Inst., 
Auburn, Ala., Mimeo. Ser. 17, May 1945, 
K. G. Baker.

“Lettuce Variety Trials," Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., Mimeo Rept. 78, 
July 1945, A. E. Griffiths, R. C. Keswick, 
C. W. Van Horn and A. H. Finch.

"Excessive Field Exposure Coupled With 
Dryness of Lint May Be Responsible for Dif
ficulties With ‘Irrigated’ Cotton," Agr. Exp. 
Sta., Univ. of Ariz., Tucson, Ariz., Mimeo 
Rept. 79, Sept. 1945, R. S. Hawkins.

“1944 Arkansas Com Yield Tests," Agri. 
Exp. Sta., Univ. of A rk ; Fayetteville, A rk ; 
Rept. Ser. 1, April 1945, D. B. Shank and
C. K. McClelland.

“Report of the Minister of Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1945," Ottawa, Canada.

Bush Fruits," Dept, of Agr., Dom. of 
Canada, Ottawa, Canada, Publ. 775, F. B. 131, 
Oct. 1945, D. S. Blair.

“Tobacco Substation at Windsor Report for
1944," Agr. Exp. Sta., New Haven, Conn., 
Bui. 487, July 1945, P. J. Anderson and T. R.
Swanback•

“Culture, Fertilizer Requirements and Fiber 
Yields of Ramie in the Florida Everglades," 
Agr. Exp. Sta., Univ. of Fla., Gainesville, Fla., 
Bui. 412, July 1945, J. R. Neller.

“Legume Inoculation," Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Bui. 417, Nov.
1945, F. B. Smith, R. E. Blaser and G. D. 
Thornton.

“The Kent and Zill Mangos," Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Press Bui. 614, 
July 1945, G. D. Ruehle.

"The Home Orchard," Ga. Exp. Sta., Univ. 
System of Ga., Experiment, Ga., Press Bui. 
542, March 1,1945.

"Georgia Can Increase Peanut Production 
by Fifty Per Cent Without an Increase in 
Acreage" Ga. Exp. Sta., Univ. System of Ga., 
Experiment, Ga., Press Bui. 543, March 1, 
1945.

“North Georgia Cotton Variety Tests, 1942 
to 1944," Ga. Exp. Sta., Univ. System of Ga., 
Experiment, Ga., Press Bui. 552, Oct. 1945, 
W. W. Ballard.

“Idaho Amber Sorgo,” Agr. Exp. Sta., Univ. 
of Idaho, Moscow, Idaho, Cir. 97, Nov. 1944, 
K. H. Klages.

“Sunflower Seed Production in Illinois," 
Agr. Exp. Sta., Dept, of Agron., Urbana, III., 
AG1252, April 1945, R. O. Weibel and W. L. 
Burlison.

"Potato Production on Northern Indiana 
Muck Soils,” Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Bui. 505, Dec. 1945, N. K. 
Ellis.

"Camellias for the Yard,” Agr. Exp. Sta.,

La. State Univ., Baton Rouge, La., Bui. 391, 
June 1945, W. D. Kimbrough and C. E. Smith.

“A Summary of Wartime Research," 57th 
A.R., Agr. Exp. Sta., Univ. of Md., College 
Park, Md., 1943-1944.

Annual Report,” Agr.- Exp. Sta., Mass. 
State College, Amherst, Mass., Bui. 417, Aug.
1944, A. H. Lindsey.

“Agricultural Research in New Hampshire," 
Agr. Exp. Sta., Univ. of N. H., Durham, N. H., 
Bui. 354, Nov. 1944 

"The Effect of Temperature, Soil Reaction, 
and Soil Nutrients on the Growth of Gerbera 
in the Greenhouse," Agr. Ext>. Sta., Univ. of 
N. H., Durham, N. H., Cir. 69, Dec. 1944, 
Stuart Dunn and W. D. Holley.

“Fifty-Seventh Annual Report," Agr. Exp. 
Sta., Cornell Univ., Ithaca, N. Y.

“Onion Production on Muck Soils," Agr. 
Exp. Sta., Cornell Univ., Ithaca, N. Y., Bui. 
674, June 1945, G. J.'Raleigh.

“Raspberry Growing in New York: Culture, 
Disease, and Insects," N. Y. State Agr. Exp. 
Sta., Geneva, N. Y. Cir. 153, Rev. March 1,
1945, G. L. Slate, R. F. Suit, and F. G. Mun
dinger.

" Cultivation of Milkweed," Agr. Exp. Sta., 
N. D. Agr. College, Fargo, N. D., Bui. 333 
(Tech.), April 1945, O. A. Stevens.

“Composition and Vitality of Quack Grass 
Roots,” Agr. Exp. Sta., N. D. Agr. College, 
Fargo, N. D., Bui. 334 (Tech.), June 1945, 
A. J. Pinckney.

"Oklahoma 4-H Horticulture Projects," Ext. 
Serv., Okla. A. & M. College, Stillwater, Okla., 
Cir. 316, 1945, Fred LeCrone.

“Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College, Pa., Bui. 
475, July 1945.

"Vegetable Variety Trials in Rhode Island
1944,” Agr. Exp. Sta., R. I. State College, 
Kingston, R. I. M. Mimeo. Publ. 25, March
1945, E. M. Anderson and Wm. L. Marchant,
lr “Policy on Testing Corn Hydrids,” Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
Cir. of Inf. 73, Feb. 1, 1945.

"Barley Following Lespedeza on Range 3  
at the West Tennessee Station," Agr. Exp. 
Sta., Univ. of Tenn., Knoxville, Tenn., Cir. 
of Inf. 74, July 10, 1945, C. A. Mooers... . .

“The Chemical Composition of Grasses of 
Northwest Texas as Related to Soils and to 
Requirements for Range Cattle,” Agr. Exp. 
Sta., A. & M. College, College Station, Texas, 
Bui. 669, May 1945, J. F. Fudge and G. S. 
Fraps.

“Variety Tests of Edible Cowpeas,” Agr. 
Exp. Sta., A. & M. College, College Station, 
Texas, P. R. 955, Aug. 6, 1945, Wm. H. 
Brittingham.

“Some Preliminary Trials With Rescue 
Grass,” Agr. Exp. Sta., A. & M. College, Col
lege Station, Texas, Sept. 17, 1945, R. C. 
Potts and R. L. Hensel.

"Report of the College of Agriculture,” Univ. 
of Vt., Burlington, Vt., A. R. 1, Oct. 1945.
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"Research for Better Farming and Farm 
Living," U.S.D.A., Washington, D. C., Aug. 
1945.

Economics
"Price Summaries for Some Truck. &nd Fruit 

Crops," Agr. Econ. Project, Univ. of Hawaii, 
Honolulu, Cir. 184, Nov. 1945, Ralph Elliott.

"The Cost of Producing And Marketing 
Snap Beans," Agr. Exp. St., College of Agr., 
Urbana, III, AE2215, July 1944, R. A. Kelly

"Farmersf Cooperative Business Organiza- 
tions in Louisiana," Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Bui. 392, June 1945, 
BB. M. Gile and J. M. Baker.

"Private Forest Land Ownership and 
Management in the Loblolly-Shortleaf Type in 
Southern Arkansas, Northern Louisiana and 
Central Mississippi," Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Bui. 393, July 1945,
H. H. Chamberlin, L. A. Sample and R. W. 
Hayes.

"The Farm Real Estate Situation in Mary
land," Agr. Exp. Sta., Univ. of Md., College 
Park, Md., Bui. A35, Jan. 1945, L. Bohan an,
S. H. DeVault, and W. P. Walker.

"Why Farm Earnings Vary," Agr. Exp. Sta., 
Univ. of Minn., St. Paul, Minn., Bui. 386, June 
1945, G. A. Pond.

"Milk Production," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Bui. 401, 
June 1944, H. O. West.

"Land Prices," Agr. Exp. Sta., Univ. of 
Neb., Lincoln, Neb., Bui. 379, Sept. 1945, 
Frank Miller and H. C. Filley.

"Weather and Crop Yields in New York," 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y., 
AE527, July 1945, E. G. Misner.

"Social Factors of Farm Ownership in Okla
homa," Agr. Exp. Sta., A. & M. College, Still
water, Okla., Bui. No. B-289, Nov. 1945, 
R. T. McMillan and 0 . D. Duncan.

"Social Factors Related to Farm Housing in 
Southern Oklahoma,” Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., T. Bui. 
No. T-22, Oct. 1945, R. T. McMillan.

"Oklahoma Farm Production Prospects for 
1946," Okla. A 6r M. College, Agr. Exp. Sta., 
Stillwater, Okla., Cir. M-150, Sept. 1945.

"Post-War Farm Production, Rhode Island," 
Agr. Exp. Sta., R. I. State College, Kingston, 
R. I., Mis. Publ. 23, Dec. 1944, J. L. Tennant 
and O. F. McGuire.

"Farm Production 1946 Rhode Island," Agr. 
Exp. Sta., R. I. State College, Kingston, R. I., 
Mis. Publ. 28, July 1945, J. L. Tennant.

",Farm Real Estate Situation in Five Areas of 
Tennessee, 1941-1944," Agr. Exp. Sta., Univ. 
of Tenn., Knoxville, Tenn. R. R. Ser. Mon. 
185, July 30, 1945, B. H. Luebke, A. H. 
Chambers and Magnus B. Johnson.

"Agricultural History of Knox County, 
Tennessee, Part I, From the Beginning to 
1860," Agr. Exp. Sta., Univ. of Tenn., Knox
ville, Tenn., R. R. Ser. Mon. 186, Aug. 15, 
1945, H  J. Bonser, C. C. Mantle and C. E. 
Allred.

"Agricultural History of Knox County, 
Tennessee, Part 11, From 1860 to 1900," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
R. R. Ser. Mon. 187, Aug. 30, 1945, H. J. 
Bonser and C. C. Mantle.

"Agricultural History of Knox County, Ten
nessee, Part 111, From 1900 to 1940," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
RJl. Ser. Mon. 188, Sept. 1, 1945, H. J. 
Bonser and C. C. Mantle.

"The Effect of Foreign Matter on the 
Grade, Staple and Price of Cotton," Agr. Exp. 
Sta., A. & M. College, College Station, Texas, 
P. R. 954, Aug. 2, 1945, Mary Anna Grimes.

"Citrus Fruits, Production, Farm Disposi
tion, Value and Utilization of Sales," U.S.D.A., 
Washington, D. C., Oct. 1945.

"Farming Opportunities After the War in 
the North Central Region," US.D.A., Wash
ington, D. C., Aug. 1, 1945.

"World Citrus Production and Trade," 
U. S. D. A., Washington, D. C., Sept. 1945, 
Chas. W. Smith and Ruth G. Tucker.

" World Food Situation in 1945-46," U. S.
D.A.i Washington, D. C., Oct. 1, 1945.

Plow-Sole Placed Plant Food for Better Crop Prodoction
(From page 16)

number of these trial plots are shown 
in Table 2. (A  complete report giving 
the results of all demonstrations con
ducted in 1945 will be furnished by the 
writer to anyone interested.)

After four years of demonstrations in 
Wisconsin, I am more convinced than 
ever that there is a place for these 
heavy-rate applications of fertilizer by

the plow-sole or other deep-placement 
methods. The supply of manure on 
most farms is not sufficient to cover all 
fields planted to corn and other row 
crops. The 8-8-8 grade or similar 1-1-1 
ratio of N-P-K is a good substitute for 
manure. Farmers have only recently 
discovered what commercial plant foods 
are really capable of doing where ap-



40 B e t t e r  C rops W it h  P la n t  F ood

C/3
aa
u
C/3

= s

a

CIS
S3
a

a
Cm*

C/3
aa
B
09

n
Cm*
09
N

09
tUl
09

c n

£

©
fiuO

©

g c5  ° ■**U. |_© ©Q. CL
Q o»o

•5 © 
© S
•o “
u. J-a a M'S ua g
S’S 
8 §
©  © •̂fi 
* 2

f i
a
S
<
Eh

C/3

' a
C/3
09

PC

u n

an

CD
go -a »o 
© 1—•
s 2  
.2 10 o ©
6 8 49 V© © 6̂ 49lO o

I ©
J  a
h 2  ©•» D.h-> ©

J3 ©
© © «9 m00'3 © .*. ©*r*c ©•fi.fi

C i_
SS.

s
■g*© 49
Z  * 
8.E 
©S 
o-g
fcS*iQ'Ooo r
o >.
.2©̂
©  © X  .fi n fi 3 
0.0
*3
©

cl~>O
U

u © © © > — o 3
<fi*~f© 
O
£  8

1*4 m0 9 ©0) © 3 © — *■*^  s

©  © © In 
©  ©

fi 9 *-h a

©00
iO > «*

©»c
N©

o

© •rt fc* — © © ©
£  © a

aa©
£o•fi
•oc
fi©g

©©
00Cl

•fi
fi

o o
Efc

ao •gw
•fifl1LN
| s g £© w co

*•3
£ § "fi “ '3 'X3 © fi T3 * fi ©©a©
&

a©oJ

CQ̂  M
• OQ .3

Q «S
0*^0

©©

oN
00
CO

ClCl
coCl

o
co

•fi
o
co

o
00
oo
ot>
©o
N
aJ3

"a
©

•ss.•9 - s  *
a §” !Ur OaS9 5»< ©Oeo

©o
nJ

© GO ■5 ^
0= o

M*- ® c ■S S-C£ © UO ► ©PhWO

©  ©  oo - —* u*E
X £ c

O ©•r ©^
   ©-P*o ©>> ©*fi

X  SO

*
"fi o©

*o  ̂© ^
.2 ® u 2*-■© W ’T

•!4fi
g 6 > © 

fiS O*-H J
9 • >9 Sggjs 
.9 j o
d s ' i. fi © *9WPS 2

« g
>» ao u ̂  9 fi jg.fi

N Cl
ci
CO

© ©
« s i:  33 8a

©
©PC fi

w' *** ̂

CQ
>>•O
'S

30
-cfi - j=

-  *8 © _ —II^x  2a

XO)

XN
SCl

Cl Cl09 I «9co

iON

iO
Xr>-CD

fio
X
oo
ofc

Cl CO

i* M rt> o r  at 2U

o
O

O o a■OCL C

5S .SW 
fe 3 >>
a g e
WUm



February 1946 41

0) v n
0 3
S *o*~u ■*»04 So

0 00
0 00
CO
CO 0H

J i  ^  £ >•£

OS o t> o8
A $HH P.

3 3 3
A JO

0 00 0
CO H

3 3
A •O •O
O O 0
09 00 00
N to 00

008 00O 8OC4 +*-fO tO
C4

2  « i, 68
4̂ gj

£
O

00 CD ®
8 3 3O O O-w 4 9

09 C509 *■* O
to N

aa68
ifOA

13

68

a>
s

00
3
a

3
*8

33
2

8 3

TCl ClH
Cl Cl
» »
to toCl Cl

Cl

0
1
CDJ3

*3.

c
68

3 .
-C

a>
u73

N
<N
CO o oo

o  *  8 — tO 0<

i

£
'3.
V2
"CT3
C4
I<N

CO

a>
*o

93T*O
73.
c o 
00 
ok 
00 _ I *  ©

1309OuX

Lco
*©oco

o o
Efc

ao

— a  o >>

^ S
'O'O 68 fi
-O *o
08 ® w ^O 683 <D 
68 0 .

£  2 ^  o

M"O -  o — C .2 %Au, So

>»
— O
4 > 68 *** 0)

S I3 J5
■811-8  ̂<-»fc g g.H• t.J5 3 *55 S c «  ”  .gss 5 a 
■<PStS S H.

| % Ctjo

*P*9 o>* VA%> M ir'tS H x U 'f

09

s io a +i a  22

oA.4)P
08 *0  3a c fl ^  .  68 08
5? £ ” 6-  i  D O
fefi.Sz04-<o«6

ad
*3 *3c ^B ^  H* oS'rt

^Ocfi

CD Q.
5 2 69 .a
o £04C

h  „ u  _
g . 5 d  »bo qj tfi a;
3  4> 3  <t

C C A X X

ol-J
3 13(S  ̂ a >» 2 >»*<«
E 2 »
08 3 . 5  E O ^

I S3 O

83CQcfi

3 
68 OS QQ O O dhX g 9̂ 4> >J fax < 68 c

T3
d

0  c-S « u d o> o<l) o
Q.a a

b g£ IOJ < . O
g OOllJ

| J | iOk 2*a <5 a
a » o £  50J (N̂3 .2
o S S S

ci I *-4 j ci

to
-S’S ^
ajj-oS tf Qtf a

o O 
s  -
*  i  21

5S«
s j cw S «

" | sd~ 4 3

* ° S 
■ShiS

— >» 
T 3  68

o « °
g - 3 - 0  P co 4>

^ —4? t*
•o 0S  ®-cO”  « 
a o §

a « M



42 B e t t e r  C rops W it h  P l a n t  F ood

plied in the most effective manner and 
where liberal amounts of all three 
major elements are supplied. The de
mand for this 8-8-8 grade or similar 
grades will increase in the years to come. 
One Midwest manufacturer recently 
stated that he could have sold 30 thou
sand tons of 8-8-8 in 1945 had supplies 
of ammonium sulphate permitted.

The matter of drillability and physi
cal condition is no longer a problem 
with the manufacturer. This grade 
can be made so that it will hold its gran
ular form even after weeks of storage. 
The 8-8-8 is not a panacea for all crops 
or for all soils, but it does meet the re
quirements of corn and some other crops 
under many conditions in Wisconsin. 
The approved list of some 16 or 17 
grades of mixed fertilizers offered for 
sale in Wisconsin gives the farmer a 
wide range of ratios from which to 
select the fertilizer best suited to crop 
and soil under any given set of condi
tions. I have previously suggested in 
this discussion the 6-6-18 grade for those 
crops with high-potash requirements. 
There are situations where the 10-6-4

grade may meet the requirements of 
both crop and soil. A farmer must fit 
the kind and amount of fertilizer he 
uses to his crop, his soil, and his pocket- 
book. In the past, we have been too 
conservative in our recommendations 
and farmers have been too stingy in 
their expenditures for fertilizers. We 
have talked perhaps too much about 
ultimate goals in our programs of soil 
improvement and have failed to recog
nize our current and immediate oppor
tunities for larger yields. If we face 
the situation fairly and squarely and 
lay aside our prejudices, we may then 
see more clearly the actual opportunities 
for the profitable use of fertilizers on 
the millions of acres of farm land that 
now produce only half the yields they 
might if given adequate amounts of all 
the plant foods needed for maximum 
production. I am not talking less about 
the importance of a long-time, soil- 
building program, but I am talking 
more about making every acre produce 
as large a crop as it is inherently capable 
of every year.

Boron Deficiency of Lettnce

{From page 20)

taining from 5 to 10 pounds of borax 
per ton would help gready in the pre
vention of boron deficiency of lettuce 
in Vermont gardens. The writers be
lieve that all garden fertilizers should 
carry this small amount of boron be
cause boron prevents so many garden 
troubles. A fertilizer containing this 
amount of boron can be drilled or 
broadcast on Vermont soils with no 
danger of toxicity from excess if less 
than a ton of fertilizer is used per 
acre. Rates of borax up to 90 pounds 
per acre have been broadcast in one 
Vermont garden before symptoms of 
toxicity became evident in lettuce.

Literature Cited
1. Dunklee, D. E. and Midgley, A. R. 1943. 

"Need and Use of Boron for Alfalfa." Vt. 
Expt. Sta. Bui. 501.

2  . 1944. " Need for Borax
on Fourteen Crops." B e t t e r  C r o p s  w i t h  
P l a n t  F o o d . 28:15-19, 43-49.

3. McHargue, J. S. and Calfee, R. K. 1932. 
"Effect of Boron on the Growth of Lettuce." 
Plant Physiology. 7:161-164.

4 . ----------  . 1933. "Further Evi
dence That Boron is Essential for the Growth 
of Lettuce." Plant Physiology. 8:305-313.

5. Purvis, E. R. and Hanna, W. J. 1940. 
"Vegetables Affected by Boron Deficiency in 
Eastern Virginia." Va. Truck Exp. Sta. Bui. 
105.

6. Stone, . G. E. and Smith, R. E. 1897. 
"Top Burn of Lettuce." Mass. Hatch. Sta. 
Ninth Ann. Rept. pp. 82-82.
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Fig . 5 . Lettuce transplants from  a garden. The two on the le ft  were seriously in trouble for 
want o f  boron, contrasted with a norm al plant, right, o f the same age. C areful inspection o f 
these plants revealed dieback, yellow heart, firing o f the edges o f the leaves, witches hroom , 
and lack  o f  flower buds. R otten heart eventually would have developed in the head at the

le ft i f  i t  had been le ft to grow in the garden.

Correcting Potash Deficiency* in Growing Corn
(From page 23)

same yields as the 25-pound rate. The 
highest yields of corn at all applica
tion dates were obtained from the 100- 

. pound rate. On the three respective 
dates of application this rate increased 
the yields of shelled corn by 27.1 
bushels, 17.7 bushels, and 6.8 bushels 
per acre, as compared with the no
treatment plots.

The influence of the three rates of 
potash application on plant-deflciency 
symptoms is shown by figures 2, 3, and 

. 4. These symptoms were largely cor
rected even where only 25 pounds of 
potash per acre were applied, as in
dicated when the potash was applied

40 days after planting. Potash applied 
59 days after planting produced similar 
results. While some improvement was 
noted in corn fertilized with potash 
73 days after planting, many of the 
plants and leaves were too far gone to 
recover.

Figures 5, 6, and 7 indicate the in
fluence of potash on grain quality. 
The ears produced by potash-starved 
plants were largely nubbins, and the 
cobs were inadequately filled out. Not 
only did the plants receiving the potash 
applications yield more, but the ears 
produced by these plants were larger 
and better filled out than those of the



potash-starved plants. Corn of better 
quality was produced by the higher 
applications of potash—50 and 100 
pounds per acre.

T a b l e  1 .  G r a i n  y i e l d s  o f  p o t a s h - 
s t a r v e d  CORN W H EN  FERTILIZED  W IT H  
POTA SH  AT D IFFEREN T RATES AND ON 
D IFFEREN T DATES, K N O X  C O U N TY, 1 9 4 4 .
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Potash
applied

per
acre

Acre yields of shelled com

40 days 
after 

planting, 
June 14

59 days 
after 

planting, 
July 3

73 days 
after 

planting, 
July 17

Pounds Bushels Bushels Bushels
0 3 .7 8 .7 8 .1

25 15.9 21.4 11.1
50 27.9 21.9 10.2

100 30.8 26.4 14.9

The recovery of the potash-starved

plants after applications of potash under 
the drouth conditions of the 1944 season 
was remarkable. This probably can be 
attributed to the method of application. 
Had the potash been left on the surface, 
it could not have been carried down 
to the corn-root zone by the limited 
rainfall of June and July. Since only 
100 pounds of 20-percent superphos
phate were applied per acre, the ques
tion arises whether the phosphorus 
supply was inadequate and thus became 
a limiting factor in plant growth. This 
apparently was not the case in these 
tests, since another test1 conducted in 
this field with the equivalent of 200 
pounds of 20-percent superphosphate 
per acre and 50 pounds of potash per 
acre applied at com planting gave 
yields almost identical with those here 
reported.

1 The 1944 annual report on Cooperative Fer
tilizer and Phosphate Comparison Experiments. 
Tennessee Agricultural Experiment Station and 
Tennessee Valley Authority.
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'Thank You Farm”

( From page 26)

Charles O. Hearon of the Herald- 
Journal staff; Otto Marlow, a farmer, 
and Cliff (Farmer) Gray of Radio 
Station WSPA.

After studying the colored maps and 
hearing Gene say he wanted a cotton, 
corn, small grain, and livestock farm, 
the committee chose a 62-acre farm six 
miles from Landrum. It had large 
blocks of Class II and Class III land 
suitable for a row-crop, small grain, and 
lespedeza rotation, a small tract of Class 
V-A land for bottomland pasture, some 
Class IV  land that would grow the 
perennials kudzu and sericea lespedeza 
for hay and grazing, and some Class VI 
land for a farm woodlot.

Typical Piedmont land, this farm 
needed a complete soil and water con

servation program to keep it productive.
J. H. Talbert, district conservationist 

assigned by the Soil Conservation Serv
ice to the Broad River District, worked 
with Gene in making the conservation 
farm plan.

Three maps are presented with this 
article to show the steps in the conserva
tion planning of “Thank You Farm.” 
Land use at the time the farm was 
purchased is shown on Map No. 1. 
Land capabilities, as determined by Soil 
Surveyor Jackson Bennett, are shown 
on Map No. 2. The soil conservation 
farming plan as worked out by Talbert 
and Atkins while they went over th e . 
farm field by field may be seen on Map 
No. 3.......

One of the factors in making a crop-
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ping program on a farm is the feed 
requirements of the livestock. Before 
beginning the land use planning, Atkins 
and Talbert discussed the number of 
livestock Atkins expected to have. Two 
mules had been given to the young 
farmer by a bottling company, and both 
would be needed as workstock. Atkins 
said he wanted to keep 4 or 5 cows for 
milk and butter, 3 or 4 hogs for meat, 
and about 100 laying hens for chickens 
and eggs. In determining which of 
several possible uses could be made of 
each land class, the pasture, hay, and 
grain requirements of the livestock were 
kept in mind.

First consideration in developing the 
plan was given to the areas suitable for 
cultivation—the Class II and Class III 

I land shown on Map 2. Because both 
these land classes require terraces and 
contour cultivation as conservation 
practices, it was necessary to locate 
suitable water-disposal areas into which 
water from the terraces could be 
emptied. The sites for these areas were 
determined by locating the natural 

• drainage ways on the farm.
One of these drainageways started 

near the site of the new house that 
*

N. C . S t a t e  L . n e  5  mi

was being built under the direction of 
Major M. H. Tardy, who was an 
Alabama architect before he became 
engineer for the Army’s Camp Croft 
at Spartanburg, and extended through 
the former pasture into a low area of 
woods. A two-acre meadow strip of 
sericea lespedeza was planned at the 
head of this natural “draw,” as shown 
on Map No. 3. Another four-acre area 
to be planted to sericea—Field No. 1— 
was planned for a water-disposal area 
to take care of the water emptied from 
terraces in the remainder of the cul
tivated land.

Because it is a deep-rooted, perennial 
legume, sericea lespedeza will provide 
protection against erosion from the 
water concentrated by the terraces and 
emptied into the two-acre meadow 
strip and four-acre water-disposal area. 
Border strips of sericea, totaling one 
acre, along road banks also will be used 
for water disposal. Hay from these 
seven acres will furnish a part of the 
feed for farm livestock.

In addition to terracing and contour 
cultivation, contour strip cropping and 
crop rotations also are needed as con
servation practices on Class II and Class

Map 2 . Land-use capabilities, as determ ined by the soil conservation survey, are shown on this map.
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III land. Once the terraces have been 
built, the strips can readily be estab
lished by planting alternate terrace in
tervals to clean-tilled crops and dose- 
growing crops as shown on Map No. 3. 
Contour strip rotations can then be 
carried out by rotating the crops in the 
strips.

A four-year rotation of cotton, corn, 
small grain, and annual lespedeza was 
planned for 34 acres of Class II and 
Class III land in Field No. 2. The 
rotation will include 17 acres of row 
crops and 17 acres of small grain fol
lowed by lespedeza each year.

By producing most of his grain feed 
each year from fall-sown oats and 
barley in the small grain strips, Atkins 
will need only a small part of his row- 
crop land for corn; so only four acres 
were planned for this crop. Of the 
remaining 13 acres of row-crop land, 12 
acres can be planted each year to cotton, 
which will be the main cash crop on the 
farm, and one acre to truck crops for 
home use. Annual lespedeza will be 
sown on the small grain strips in the 
early spring, thus giving two crops from

the 17 acres in small grain-lespedeza 
strips each year.

The planting of one other small area 
will complete the treatment planned for 
Field No. 2. This will be a 30-foot- 
wide border strip for wildlife, com- «; 
prising one acre between the cultivated 
land and the woods in Field No. 3. * 
The border strip will include a 20-foot 
strip of sericea adjacent to the cul- 1 
tivated land and a 10-foot strip of tall- 
growing bicolor lespedeza next to the 
woods to furnish food and cover for 
birds and other small species of wildlife.

The area shown as woods on Map i 
No. 1 is cut-over land. The woods 
consist of a scrubby growth of hard
woods and a few scattered pines. Be
cause this is Class VI land, adapted 
among other possible uses to growing 
trees, two acres in Field No. 3 and four , 
acres in Field No. 5 will be left as , 
woodland and interplanted with pines | 
to develop a fully stocked stand of de- | 
sirable tree species.

A woodland management program 4 
for these six acres, including protection ] 
against damage by fire and grazing, is |

LEGEND
T .fro c . 
Stroom 
N t»  Fine*

3  Acme* 
SER ICEA  
P a s t u r e

S t r ip  R o ta t io n
'  4  Acmes 
G ra m -C lo v e r  

P a s tu re  . ■**podAu

5  Acres 
Kuozu

,-C ro P *
Crop*

PLANNED  
LA N D  USE

3 4  AcresG r * m  And U s p t d mSt r ip  Rotation

0  4  A cres S ericea
Row Crop*

Map 3 . The com plete farm  conservation plan , as developed by Atkins and D istrict Conservationist 
T albert o f  the Soil Conservation Service, is shown here.
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I a part of the farm plan. By selective 
cutting and other good woodland man- 

| agement practices, the six acres left in 
woods will furnish a sustained yield of 
fuelwood, fence posts, and farm lum
ber to meet all the wood needs of the 

| farm.
Between the two areas planned for 

woodland in Fields 3 and 5 is a low 
area of poorly drained land which had 
grown up in alders and a few poor- 
quality trees. This is Class V-A land,

I which is ideal for pasture if drained.
A small stream, fed by several springs, 

l flows through this area, making the 
drainage problem a simple one.

The old pasture is Class IV  land. It 
| is steep and badly eroded, and suitable 

■j only for perennial vegetation. A few 
small areas of adjoining Class III land 
will be taken in with this area and 
planted to kudzu. This will control 
the erosion and provide five acres of 

I supplemental grazing or hay land ad
joining the permanent pasture.

Thus Atkins will have 12 acres in 
three different kinds of pasture—grass 

R and clover, sericea, kudzu—all in ad
joining blocks. With the grain pro
duced on his rotated cropland, this will 
furnish all the feed that Atkins will

need for the cows, mules, hogs, and 
poultry he plans to keep.

Knowing the necessity of an abun
dant supply of plant food for perennials, 
Talbert recommended 100 pounds of 
muriate of potash per acre for both 
kudzu and sericea, 200 pounds of phos
phate fertilizer an acre for the kudzu, 
and 400 pounds of phosphate fertilizer 
for the sericea. In improving the pas
ture, soil amendments recommended 
were 100 pounds of muriate of potash, 
400 pounds of phosphate fertilizer, and 
one ton of lime an acre to speed the 
growth of white clover, Dallas grass, 
Bermuda grass, and annual lespedeza.

The barn which served the old tenant 
house on the farm is a large one and 
is in first-class condition. It is located 
at the edge of the proposed sericea 
pasture, through which access will be 
afforded for Atkins’ livestock to all the 
grazing land planned for the farm.

There was one other thing that At
kins told Talbert he had his heart set 
on—a fish pond.

At the far end of the grass-clover 
pasture where the low Class V-A land 
narrows almost to a point between areas 
of steep Class VI land on each side, 
they found an ideal site for the dam.

The residence b n ilt fo r  Atkins and his bride
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A one-acre pond was planned. When 
properly stocked and fertilized, a pond 
that size should furnish 200 to 250 
pounds of fish a year—as well as a lot 
of fun.

Before the plan was made, there were 
45 acres of cropland, principally cotton 
and corn, with a small acreage of an
nual hay; five acres of eroded pasture 
overgrown with brush and weeds; and 
11 acres of poorly stocked, cut-over 
woodland, three acres of which were 
low, wet land covered with alders and 
a scattered growth of low-quality trees. 
One acre, where the new house is being 
completed, was idle.

With a definite plan for putting 
every acre to its best use and treating 
all the land according to its needs, 
Atkins will have approximately the 
same acreage of cropland as before—46 
acres—but with only 34 acres in cul
tivated crops, and 12 acres in perennials, 
including seven acres of sericea in Field 
No. 1 and five acres of kudzu in Field 
No. 6.

Instead of the five acres of unim
proved pasture on steep, eroded land, 
he will have four acres of improved 
grass and clover pasture on fertile bot
tomland, three acres of sericea pasture,

and five acres in kudzu that can be 
harvested for hay as cropland or used 
for grazing when needed.

As a part of the land use changes, 
the 11 acres classed as woodland will 
be reduced to six. But instead of a 
poorly stocked stand of low-quality 
trees, Atkins will have a thrifty stand of 
desirable tree species that will furnish 
all the wood products required on the 
farm.

And down at the far end of the 
pasture, where will be built the fish 
pond Gene has set his heart on, it won’t 
be any trick at all of a summer’s after
noon for him to throw in a line and 
catch a mess of fish for Vivian to cook 
for supper.

By the time Secretary of Agriculture 
Anderson gave the deed to Gene, most 
of the practices that could be placed on 
the land during the fall of the year had 
been established. Farm equipment 
dealers and agricultural agencies co
operating with the Broad River Soil 
Conservation District built the terraces, 
sowed small grain in alternate contour 
strips, shaped and seeded the meadow 
drainageway, set pine seedlings in the 
cut-over woodland, planted kudzu, pre
pared the wildlife border, and sloped

A tkins, a fter com pleting the conservation plan with T a lb ert’s assistance, signs the cooperative 
agreement with the supervisors o f  the Broad River Soil Conservation D istrict while District

Supervisor E . C. M cArthur looks on.
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the road bank for the 15-foot border 
strip to be planted to sericea lespedeza.

As Bank President Landrum ex
plained, “We have given Gene Atkins 
a farm and we have helped him to 
get started on a soil conservation pro
gram that will keep the land productive 
from here on out. Because every one 
will watch the way he farms his land, 
we believe that his soil conservation

farming will be an inspiration and a 
demonstration for all the other farmers 
of our section.”

We believe that Gene Atkins’ soil 
conservation farming will be as much 
an inspiration for veterans who return 
to the land as his military deeds are for 
those who follow him in the uniform 
of his country.

Profit on Mississippi Soils From One Ton 
of Potash Under Cotton

{From page 9)

No fertilizer analysis tests with 
cotton have been conducted in the Gulf 
Coastal area.

The response to potash in the Sand- 
Clay Hills area as shown by the six 
tests which have been conducted has 
been quite variable. The average profit 
from one ton of potash under cotton 
calculated in the same manner as that 
for the other soils areas is $362.

Only two tests have been conducted 
in the Flatwoods and Pontotoc Ridge 
soil areas, respectively. These limited 
data show profits of $257 and $412 
from the use of one ton of potash under 
cotton in the Flatwoods and Pontotoc 
Ridge areas, respectively.

Eleven tests have been conducted in 
the Northeast Prairie soil area. With 
two exceptions, all of these tests have 
been located on upland soils of heavy 
texture where potash is not ordinarily 
deficient for cotton production. A re
sponse to potash was obtained in 3 out 
of the l l  tests, but in 2 of these 3 only 
small increases in yield were due to pot
ash. The only test which was located on 
bottomland soil was the test on the 
Central Station farm in which the profit 
was $706. Since only one bottomland 
soil was tested in this soil area, an 
average of the 11 tests is not indicative 
of the response of all soils of this area 
to potash under cotton. The average 
of 10 tests, excluding the test men
tioned above, shows a profit of $26

from the use of one ton of potash 
under cotton.

As shown on the map, four tests 
have been conducted in the Northeast 
Highland area, two of which have been 
on terrace soils and two on upland 
soils. The response to potash in all 
four cases has been rather great, 
ranging from a profit of $440 to $659 
per ton of potash used. From these 
four tests the average profit per ton 
of potash under cotton for this area 
is $542.

* Summary

The data presented show that the 
greatest profit for any soil area of the 
State from one ton of potash under 
cotton is obtained on the terrace and 
bottom soils of the Brown Loam area, 
the average profit for this area being 
$682.

The other soil areas in descending 
order of profit from one ton of potash 
under cotton are: Northeast Highland 
$542, Longleaf Pine $488, Pontotoc 
Ridge $412, Sand-Clay Hills $362, 
Flatwoods $257, Yazoo-Mississippi 
Delta $269 (tests at Stoneville and 
Heathman omitted from average), and 
Northeast Prairie $26 (test on Central 
Station farm omitted from average).

While it is apparent from the data 
presented on the accompanying map 
that the estimate of the profit from one 
ton of potash under cotton for the
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various soil areas of Mississippi is based 
upon insufficient data to be the most 
reliable, it is considered to be the best 
estimate available until such time as it 
may be possible to conduct additional 
fertilizer analysis tests.

It is, therefore, concluded from the 
data presented that : ( 1) potash should 
be used under cotton in some sections 
of the State in rather large amounts,

(2 ) in some sections of the State the 
use of only small amounts of potash 
under cotton will prove profitable, (3) 
in certain areas which represent only a 
relatively small part of the State, potash 
is not profitable under cotton, and (4) 
more fertilizer analysis tests are needed 
to determine the potash needs for 
parts of soil areas which as yet have 
not been tested.

Tenderfoot Trail
( From page 5)

A few accommodation cars were wait
ing on the new track which connected 
this eastern end of the line to the ter
minus at Rapid City—unaware of its 
destiny as the summer camp of Calvin 
Coolidge some years later. These rat
tling cars took us in halting fashion 
across the brown prairies to Owanka—  
said to mean “a place to camp” in the 
Sioux vocabulary. Here was the post- 
office we would call our own and the 
freight address to which various boxes 
of Chicago mail order merchandise 
would all arrive in due season.

Owanka was just a place to camp, 
all right. Located on a broad area 
along the cottonwood bottoms fringing 
a winding creek, there were four stores 
and a blacksmith shop, a small bean
ery, and a red depot with the home 
of the section boss adjacent thereto. 
A grubby, rough, and winding trail 
crossed the tracks north of the mart 
and leaped up a sheer declivity in 
alarming curves without barriers, to 
reach the tableland where presumptu
ous Iowa and Nebraska farmers had 
staked their claims. How the boys ever 
managed to drive their teams with 
wagons laden with lumber up that 
gumbo cliff from town still remains a 
mystery.

Anyhow, the Old Soldier was wait
ing there when we stiffly climbed down, 
and he as double-delighted with our 
coming, giving special 4 welcome to 
Major, the unexpected member. He 
told us on the load going home that 
he had lived on beans so long that it

reminded him of the siege of Vicks
burg, and he was mouth-watering for 
some of Ma’s best recipes. I gave little 
heed to the route we took, and Ma gave 
less because she was tuckered out com
pletely. That straight road of three 
miles to our noble claim site was after
wards to be kissed by my aching feet 
for trips unnumbered, as there was no 
rural delivery yet and you earned every 
letter and circular they gave you.

The Old Soldier’s pride in the shed- 
roof shanty on the prairie, with a good 
south view of the distant Bad Lands, 
was not at once shared by Ma. She was 
used to trees and bushes and weedy 
fence rows and corn fields and neigh
bors. Here in our new home there were 
no trees for miles, the bushes were ab
sent too, and the fences caught and held 
rows of tumbleweed thistles which 
looked like sheep on a riotous windy 
day when they started to travel again.

For neighbors we had, of course, the 
piping meadow larks by day and the 
devilish cries of the coyotes by evening; 
and an occasional visit by some curious 
distant squatter who wanted to pause 
and see how that old veteran and his 
folks were standing the winter. Be
sides the normal chores of cooking over 
a small cast-iron stove heated with mill 
slabs and lignite coal, she could pass 
away the time resuming where she left 
off in rug hooking or quilt patchwork— 
but even this sort of gets monotonous 
betimes when the sun sinks low and 
the chance for a bit of company is slim.

On top of this, when your well is an
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open one of dubious value and small 
rodents fall into it, and the mice come 
right in and take pot-luck with you, 
and the raw lumber is suspected of har
boring quantities of bed-bugs, and the 
cellar storage is a dirt cave in the 
gumbo-like clay outside, and you setde 
in such a spot before the days of radio 
and you can only play dominoes to 
while away the Dakota darkness—well, 
something could be said, if not done, 
about it. One item of cheerful con
solation there was, to be sure, you didn’t 
get mixed up with the Donner Party or 
suffer with the Mormons or get killed 
in the Civil War.

Sending orders for and receiving 
packages of mail-order groceries was 
one event that brought some solace to 
our squatting. Finding proper storage 
places for the canned milk, bacon, 
raisins, tea, and rice was not so easy, 
unless we put them under the beds. 
Once when the Old Soldier and Ma 
took a trip to Rapid City, I undertook 
some fancy cookery, including a pro
jected pudding made of tapioca. I 
made far too much of it by mistake and 
was still lunching on it when they re
turned. I figured that tapioca was 
what they had that time when they fed 
the Five Thousand. A little went a 
long ways.

Wh i l e  waiting for the Great Day of 
Commuting to come, a brother of 
mine who served as clerk to the Agent 

on the Pine Ridge Agency got me a 
“position” in the general store run by a 
halfbreed trader of acumen and skill. 
Here it was my duty to sell groceries 
instead of buy them. Here I was 
obliged to sweep out mornings and de
vote the rest of my long day to a slow 
acquiring of the Sioux tongue, at least 
enough of the guttural expressions to 
satisfy the demands of the ordinary 
routine of barter.

I was proud just to be able to put 
my hand upward, palm outward, and to 
sing out in breezy style the usual slogan 
of the trader to his victim: “How, Kola, 
Tak-u-wa-chin.” In Yankee language

it meant “How-de-do, my friend, what 
can I do for you—or what do you 
desire?”

I waited on celebrities of the day on 
the Sioux reservation, including Stand
ing Soldier, chief of police, Mrs. Plenty 
Horses, a shrewd squaw of property, 
and once at least no less a personage 
than Red Cloud himself, noted tribal 
chieftain who was engaged in combat 
with our cavalry in the days when 
Rain-in-the-Face made bad weather for 
Uncle Sam.

Af t e r  an interval of many long years 
away from the Ogalalla influence 

and memory fading for detail, the 
phrases I used to gibber easily to tribes
men in quest of everything from canned 
tomatoes to shoes and sugar have largely 
left me. The ones I do recall cannot 
be put down here without a challenge 
or a prosecution from the Commissioner 
of Indian Affairs. The letters of my 
alphabet fail ire in trying to “letter and 
syllable it for you.” But I count those 
hours well spent both on the reserva
tion (where my complexion and facial 
topography made me akin to the breth
ren) and likewise on the lonesome 
claim amid the buffalo wallows.

It was the largest Indian reservation 
in the North. From it came many of 
the painted make-believe savages who 
toured the effete East to frighten the 
wits out of wild west show patrons in 
stagecoach holdups and the burning of 
cabins. Within easy reach of it was 
the shameful scene of the Wounded 
Kness butchery, following in the wake 
of the native religious Messiah affair. 
Shoshones often dropped in to chat 
with the remnants of the Sioux braves, 
and I watched their mystic and digni
fied sign-language with awe and ap
preciation. To a shallow-pated kid 
from a Midwest high school, this raw 
education on the edge of civilization 
was a tonic and a boost. If I had it to 
live over no doubt my time would be 
better spent in “research” and question
ing, and I might even take on the reser



52 B e t t e r  C rops W it h  P l a n t  F ood

T IM E  PROVEN
LaMOTTE soil  

TESTING APPARATUS

vation farm boss too, who was a sort of 
county agent to the red brethren before 
the pale faces ever thought of schooling 
and advising the farmer.

Some of the Sioux braves were sym
pathetic with the ranchers in opposition 
to the wave of agricultural settlement. 
They alike thought that the land was 
best for grazing and meat raising, and 
they said the plowed furrows were 
“wrong side up.”

For the benefits derived from life on 
the claim there can be no financial bal
ance cast. The Old Soldier never got 
any large accumulation of wealth out 
of his final sale of the land to a neigh
bor adjoining us. But he had had his 
fling and realized his ambition to take 
up some “Governmeijt land” offered as 
largesse to the war-weary veterans. He 
was then content to resume his reflec
tive pipe on winter evenings in the 
Midlands and had one more stirring 
story to enliven his collection of well- 
embellished personal narratives. This 
experience was all he needed to round 
out a well-spent but humble and obscure 
life as an American—as he could testify 
to having been through two pioneer 
periods and a sizable war to boot. He 
had never been the consort of kings or 
the pet of politicians, and he never 
lapped it up at the trough of privilege. 
But he followed the path of his fathers 
and rests in the shade of their trees.

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 test
ing 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 
deficiencies in plant food constituents. 
These methods are flexible and are capable 
of application to all types of soil with 
proper interpretation to compensate for 
any special soil conditions encountered.
Methods for the following are available in 
single units or in combination sets:
A m m o n ia  N itro g e n
N it r a te  N itro g e n
A v a ila b le  Potash
A v a ila b le  Phosphorus
C hlorides
S u lfa tes
Iro n

pH  (a c id ity  an d  a lk a 
l in ity )

M anganeses
M agn es ium
A lu m in u m
R ep laceab le  C a lc iu m

Tests  fo r  O rg a n ic  M a t t e r  an d  N u tr ie n t  Solutions  
(h y d ro c u ltu re ) furn ish ed  o n ly  as sep a ra te  un its .

And as for me, who shared that last 
big adventure which led to no glory 

or wealth, I guess my lesson lies in 
patience and confidence. Both patience 
and confidence came from the living 
out of the last epoch of westward migra
tion, so as to feel kinship with the men 
who made history but seldom appear 
in it as heroes.

Perhaps, who knows, the time will 
come when folks will more fully sense 
the dignity and decency of those days 
of our nativity, even after we skim off 
the dross; and we shall begin to ques
tion whether some of the more recent 
public behavior is in tune with the 
legacy they left us.

L a M o tte  O u t f i t  fo r  d e te rm in in g  a v a ila b le  Potash 
C o m p le te  w ith  in s tru ctio n — $ 1 5 .0 0  f .o .b . Towson

In fo rm a tio n  on L a M o tte  Soil T e s tin g  E quipm ent 
sent upon request.

L aM O TT E
C H EM IC A L PRODUCTS C O .

Dept. BC, Towson 4, Md.
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PRECAUTION
“Your neighbors are honest,I hope?” 

someone asked the old Negro.
“Yassir, dey is.”
“But you keep that loaded shotgun 

near your hen coop.”
“Dat’s to keep ’em honest!”

TEX A S TA BLE MANNERS 
A Texias father was dining with his 

son in a Texas hotel, and in the course 
of dinner the son got into an argument 
with a cowboy. The cowboy called 
the son an offensive name, a very of
fensive name, and the young fellow 
grabbed his knife in his fist and started 
around the table to be avenged.

“Ain’t ye got no table manners?” the 
old man hissed.

“But, pop, ye heered what he called 
me, didn’t ye?”

“Yes, I heered all right, but that 
ain’t no ground for yer fergittin’ yer 
table manners. Put down that there 
knife and go at him with yer fork.”

“What is a conscience?”
“Conscience is the thing that hurts 

when everything else feels good.”

Father: “Did you put your penny in 
the Sunday School collection, son?” 

Tommy: “No, dad, I lost it.”
Father: “But this is the third week 

you’ve lost it!”
Tommy: “I know, but that other 

kid’s luck can’t last forever.”

“I see,” remarked young Mr. Jones, 
“that a man who speaks six languages 
has just married a woman who speaks 
three.”

“That,” replied the long-wedded Mr. 
Brown, “seems to be about the right 
handicap.”

Soldier: “Dearest, I love you ter
ribly.”

Girl: “You certainly do!”

We are always glad for the man who 
takes himself seriously, because he 
creates so much laughter.

“How’s the public sentiment out 
here?” asked the politician, who was 
passing through a rural community.

“Still goin’ strong,” answered the 
native. “There were sixteen cars parked 
in my lane last night.”

you to
TA KIN G  A CHANCE 

Magistrate: “What induced 
strike your wife?”

Husband: “Well, your honor, she 
had her back to me, the broom was 
handy and the back door was open, so 
I thought I ’d take a chance.”

A young girl talking to her grand
father, asked, “Grandfather, how old 
does a girl have to be to get married?” 

Grandfather: “She must be old
enough yet young enough, big enough 
yet little enough, wise enough yet dumb 
enough, weak enough yet strong 
enough, to chase a man until he catches 
her.”

A pessimist is a man who feels that 
-all women are bad. An optimist hopes
so.
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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. 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
N EW  YORK CHICAGO LOS ANGELES

BORAX
f i o s i  c u y U c u lU i/ie

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



How big is 
your form?
C O M E  FARMS are smaller than a 

city block. Others cover most of a 
county. The average U. S. farm is 174 
acres. But land measurements are only 
one factor in determining the size of a 
farm. A farm is as big as its power to 
produce.

By increasing your farm’s power to 
produce, V- C Fertilizer makes your farm 
a bigger and better farm in yields and 
profits.

Another man may own two to three 
times as many acres as you own. But, if 
his acres are poorly-fertilized scrub acres 
and your acres are good land, well-ferti
lized with V-C Fertilizer, your farm is as 
big as his in yields and your farm is a 
bigger farm in profits.

His costs of production are much 
greater than yours, because he has to 
prepare, plant, cultivate and harvest 
much more land than you do to get the 
same yield. V-C Fertilizer adds extra 
yields of better quality crops to your 
farm, without the work, worry and ex
pense of extra land.

V-C Fertilizer is your best investment. 
It helps each hour of your work and each 
acre of your land return a richer harvest. 
You will never know how really big your 
farm is in yields and profits, until you try 
using plenty of V-C Fertilizer—the leader 
in the field since 1895.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richm ond, V a . •  N orfo lk , V a . •  Greensboro, N . C . •  W ilm ington, N . C .j  
Colum bia, S . C . •  A tlan ta , Ga. •  Savannah, G a. •  Montgom ery, Ala.T 
Birm ingham , A la . •  Jackson, M iss . •  M em phis, T en n . •  Shreveport, La. 
Orlando, F la . •  E. S t  Louis, I I I . *  B a ltim ore , M d. •  C a r te re t  N .J . *  C incinnati, 0 .

F E R T I L I Z E R S

LEADER IN 

I THE FIELD 

SINCE 1895



THE PROVEN SEED PROTECTANT
Spergon is so stable that seeds can be treated months before 
planting. This fine powder has unusual adhering qualities. 
Coats seeds evenly, completely.

Safe. Spergon is a true organic chemical—non-poisonous 
and non-irritating to operator when-used as a seed protectant. 
Also harmless to* delicate seeds and plants.

B igger Stands a n d  Y ields. Experimental station tests prove 
that Spergon-treated seeds produce larger stands and yields 
than untreated seeds.

Self-Lubricating. On Spergon-treated peas, for example, no 
graphite is needed to help seeds through the drill.

TYPICAL DOSAGES
Corn . . .  171 cz. per bu. seed. Soy beans. 2 oz. per bu. Seed.
Peos. . .  2.................. " Sorghum . , 1l2 " " " "
Beans. .  2.... .................. . Flox 2 ..............  "

(Including Limos) Peanuts. . .  3 " "100 lbs. seed.

Spergon pays its way many times over
★ *  *

fo r  n a m es  o f  d is tr ib u to rs ,  w r i te  to

UNITED STATES RUBBER COMPANY

S eeds P ro te c te d  

m o n th s  in  a d v a n c e  v n



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 D EFICI
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 
T ELL 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 4C0-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.)

O T H E R  16MM. C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R IT O R IE S  IN D IC A T E D

Potash in Southern Agri
culture (South)

In  the Clover (N orth
east)

Bringing Citrus Q uality 
to M arket (W est) 

M achine 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 idw est)

Potash Production in 
America (A ll)

Save T hat Soil (A ll)

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.

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.

Printed in D. S.
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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.

TH REE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., Innis Speiden & Co., New York City and
Baltimore, Md. Gloversville, N. Y.

Arnold Hoffman & Co., Providence, R. I., Kraft Chemical Co., Inc., Chicago, 111.
Philadelphia, Pa., Charlotte, N. C. . w  B Lawson> Inc f cleveland> Qhio

Braun Corporation, Los Angeles, Calif. w , ,  „Marble-Nye Co., Boston and Worcester,
A. Daigger & Co., Chicago, 111. Mass.
Detroit Soda Products Co., Wyandotte, T |lompson Hayward Chemical Co., Kansas

IC * City, Mo., St. Louis, Mo., Houston, Tex.,
Dobson-Hicks Company, Nashville, Tenn. New Orleans, La., Memphis, Tenn.,
Florida Agricultural Supply Co., Jackson- Minneapolis, Minn.

ville and Orlando, Fla. Wilson & Geo. Meyer & Co., San Francisco,
Hamblet & Hayes Co., Peabody, Mass. Calif., Seattle, Wash.
Hercules Powder Company, Atlanta, Ga. Additional Stocks at Canton, Ohio, Nor-
The O. Hommel Co., Pittsburgh, Pa. folk, Va., and Wilmington, 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. 
Write Direct to:

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f  Potash in America
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Same ideas far

WHEAT WINNOWINGS

TOASTING foreigners who derive from 50 to 80 per cent of their 
daily calorie needs from wheat and other cereals are gazing through 

the ruins of blasted farms and mills toward our abundant shores, where 
only 15 to 20 per cent of the daily calorie intake consists of “bread- 
stuffs.” So to us an oft-dreaded surplus crop becomes a new goal of 
endeavor.

This urgent humanitarian cry for succor puts wheat once more in 
the spotlight and makes an essay on it quite timely. If this call for 
relief had come to us back in the last years of the nineteenth century, 
our power to provide quick help would not have compared favorably 
with the facilities we now possess for delivery of wheat—barring 
present temporary railway congestion.

For in those days which many of us 
treasure in rural memory, our wheat 
crop was not really a commercial prod
uct on a specialized scale. The humid 
regions of soft winter varieties stretch
ing from the Mississippi to the Atlantic 
and south to the middle borderlands, as 
well as parts of the moist Lake States 
and the northeast plateaus, were not 
extensive wheat areas, but farmers 
usually grew “more or less” wheat for

themselves, their livestock, and for crop 
rotation purposes.

You remember how the old grist 
mills graced many a country brookside 
or lake edge, with dams and water 
wheels, flumes and gates, rock founda
tions, handtrimmed grinding stones, 
and a jolly, dusty miller taking toll 
from his farm customers. Artists and 
camera fiends found his institution 
about as picturesque as the w. k.

3
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brawny smith’s clanging shop. Direc
tions given to strangers usually put in 
a mill as the guide and landmark, so 
common and widespread were those 
flour factories in our humble, self-suffi
cient, localized, provincial economy.

“Gone are the days” all right, and in 
the swift interval of a short lifetime 
those old mills have followed such for
mer necessities as the hitching post, the 
kerosene lamp, and the family-sized 
three-holer into the inefficient and un
mourned past. So likewise has our 
small-farm wheat production vanished 
and yielded to “wheat-ocean” ranches 
with combine flotillas bounding over 
waves of golden grain.

TH ERE have been ups and downs 
and cycles of lean and fat seasons 

among the wheat gentry, but aside 
from this, the marvelous panorama of 
progress and unending technical im
provement and power marking the 
wheat kernels path from planter to 
pantry has become an epicurean epic, 
peculiar to this great land of gripers.

Serving the wheat grower, now char
acterized by the presence of 65 per cent 
or more of our total volume of wheat 
production in the western and northern 
Great Plains, are a legion of caterers 
and equippers, service agencies, cheer 
leaders, and advice givers. There are 
more sideline assistants on the wheat 
front than there were for all of agri
culture in the not-too-distant past.

Wheat must be bred right to yield 
well against mid-continental weather 
and. adversities too numerous to men
tion. Hence the army of plant breed
ers, seed selectors, hybridizers, geneti
cists, pathologists, and just plain 
seedsmen.

The wheat plant must grow in fertile 
and favorably balanced soil—potash, 
phosphate, nitrogen, lime, magnesium 
salts, humus—and so along come the 
chemists and the mechanical mixers 
and weighing outfits and the vast ware
houses and demonstrators, the county 
agent “plotters” and the know-how 
dealers at the trackside.

The wheat plant must be seeded and

harvested on large farms by few men. 
Here, in answer, have come all the 
resources of the drafting room, the 
laboratory, the motor designer and fuel 
expert, the gear and sprocket boys, and 
the rough-and-ready engineers—each 
season springing something newer, bet
ter, and faster, defying all but the air
craft industry to keep up the forward 
pace.

Again there are out-reaching agents 
to distribute and demonstrate and re
pair and maintain thousands of motor
ized and electric-connected, grain-reap- 
ing juggernauts, sweeping away with 
defiance all the threats with which the 
IW W  “Wobblies” once scared the 
harvesters, and reducing the whole 
major production picture to a canvas 
of mural proportions.

Then we look in vain for the little 
mills and the horse-drawn loads of 50 
to 75 bushels toiling to town, the five- 
acre wheat plots near the bean patch, 
and the old cow-manure rejuvenating 
system used of yore. As a matter of 
fact, there is one big reason we might 
forget which influenced this wheat 
turntable, and that is the way that the 
chinch bug, red rust, and the cow busi
ness divorced two-thirds of American 
farmers from commercial wheat culture.

AS a result of this shift in wheat 
growing from a selfsufficing and 

widely scattered industry to a strictly 
commercial one with only about a 
dozen states specializing in it, the utili
zation of the crop and its magnitude as 
well have both greatly changed.

We may have fewer states and fewer 
men engaged in actual wheat produc
tion these days, but we have more 
skilled employment and larger incomes 
from the wheat service industry as a 
whole than ever before. Moreover, the 
wheat kernel has been separated and 
screened over in modern practice so that 
the net result in late years has been less 
of it in toto for the human stomach and 
more of it for the feed bag. To carry 
this out further might entail much 
guesswork as to the relative net worth 
of wheat flour and the feed-offal resi
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dues, respectively, to sustain human 
energy, the flour by direct use and the 
coarse parts of the kernel for eventual 
use through livestock channels. But 
some progress in processing is clearer 
to demonstrate to human advantage 
than the flour and feed angle.

Better bred wheats and certified seed 
make it possible for about two square 
feet of land to raise enough cereal to 
make a loaf of bread. The old buhr- 
stones of long ago are replaced by cor
rugated chilled steel rolls, 
each succeeding pair finer 
than the first, until finally 
the top grade patent flour 
goes through a set of silk 
mesh drums and receives 
its last polish of perfec
tion and fineness. The 
selecting, grading, bolt
ing, and dividing of the 
component parts of the 
berry—first and second 
clears, red dog,  bran, 
shorts, and wheat mid
dlings—are now control
led by a gigantic indus
try, wi th occupational 
and professional skill of the very high
est order.

Gone are the primitive aspects of the 
wheat-milling game, but its romance 
remains as thrilling and inspiring as 
ever, in a different and a better way. 
Your granddad brought home country 
grist which contained chaff, weed seeds, 
bugs, dust, dirt, and disease spores, plus 
the fuzz from kernel coats all in one 
package. To be sure the present mill
ing methods ordinarily get only about 
50 per cent of the berry into the take- 
home flour sack, but most of the balance 
either returns as eggs, meat, or milk or 
gets onto the land as fertilizer.

Today the average normal rate of 
milling yields one barrel of flour from 
139 pounds of wheat, or about 2.35 
bushels of wheat. This 139 pounds of 
wheat when milled by 72 per cent ex
traction gives about 100 pounds of flour 
and 39 pounds of stock feed. Under 
the new 80 per cent extraction rate, 
there are about 111 pounds of flour and

28 pounds of feeding stuffs. This 
means about 11 per cent more flour 
yield and 25 per cent less feed produc
tion from each bushel of wheat under 
the emergency ruling to obtain greater 
human breadstuffs from wheat, at some 
expense to the livestock feeding fra
ternity.

RIG H T here we pause to adjust our 
thinking again. In the first World 

War there were two different situations 
facing Americans relative 
to wheat and flour than 
o b t a i n  at the end of 
World War No. 2. First, 
our acreages and yield 
and our surplus for ex
port in 1915-20 were 
under par. We were just 
emerging from the iso
lated and scattered wheat 
culture era, lacked mod
ern facilities for its im
provement, and had a 
larger per capita rate of 
wheat  consumption at 
home than we have had 
recently. This meant that 

one of the big food increase campaigns 
of the other war era was hitched to 
wheat, and once it got started as it did 
during the war, it was hard to stop it 
from running into astronomical ton
nages.

Second, households in the other war 
period and for a few years after toted 
home bigger flour sacks and bought 
flour oftener than they do now. Even 
the farm wife has quit baking bread, 
imitating her city cousin in the weekly 
purchase of favorite brands at the con
venient bread rack at the fancy food 
store. Consequently the bulk of the 
bread business belongs to the profes
sional baker, and he is the one who 
transacts most of the heavy flour con
tracts with millers rather than the 
wholesale grocer and food jobber. Any 
move now toward conserving any vast 
amount of wheat simmers down to a 
deal with the bakers, leaving the con
sumer the privilege of eating fewer 

(Turn to page 50)



Tomatoes Are A Field Crop 
In Western Ohio

B y  $ o tin  B u s lin e ll

Ohio Agricultural Experiment Station, Wooster, Ohio

T OMATOES grown for canning arc 
an increasingly important crop in 

western Ohio. In the prewar decade, 
1930 to 1940, the acreage doubled and, 
as expected, increased further during 
the war.

Only a small part of this acreage is 
found on specialized farms where to
matoes are the principal crop. The 
bulk of the crop is grown in small 
fields on general farms, where the to
matoes are an incidental cash crop.

This practice is economically sound. 
The individual farmer does not need to 
invest in special equipment to grow 
tomatoes, neither does he need to go out 
of his way to obtain plants in the spring 
or to hunt markets when the crop 
ripens. By long-established precedent,

Fig. 1 .— T he natural fertility  o f the so il is tho 
ch ief fa c to r  in the location o f  factories process
ing tom atoes In O hio. L ist o f  factories fu r
nished by the N ational Canners Association, 

1 9 4 4 . So il Classification from  Conrey ( 2 ) .

the grower contracts with a processor 
who buys the crop, supplies the plants, 
and loans the setting implements.

Except for the initial cost of the 
plants, which averages about $15 per 
acre, and some additional fertilizer, the 
expense and the labor involved in plant
ing and cultivating tomatoes are similar 
to those of growing field corn. When 
a farmer considers the possibility of 
producing tomatoes he thinks of costs 
and returns in comparison with those 
from corn. In most seasons tomatoes 
have been more profitable than corn 
and in consequence more and more 
farmers have taken to growing a few 
acres.

The size of an individual farmer’s 
planting depends in part upon his labor 
supply during the picking season. On 
grain farms this is a period of slack 
time between the harvesting of small 
grain and the harvest of corn. A 
farmer with one helper can ordinarily 
pick, load, and haul about an acre a day 
in addition to handling the routine 
work of the farm. Women and chil
dren often help pick. Tomatoes need 
to be picked once every five to seven 
days, hence, if the pickers cover an acre 
a day, five or six acres can be grown. 
During the peak of picking in Ohio the 
crop often yields five tons per acre. 
Thus from a five or six-acre field the 
peak of picking and hauling is only five 
or six tons per day. A truck of moder
ate size easily carries these in two loads.

The deduction that five or six acres 
make an economic tomato planting on 
an average farm is supported by the 
census reports. In 12 prominent Ohio

6
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Fig. 2 .— Tom ato seedlings in flats held In refrigerators, above at 5 0 °F . and below at 5 5 °  F ., photo* 
graphed 2 2  days a fte r  seeding. Ten  varieties were planted to see i f  some would germ inate more 
rapidly than others at these low tem peratures. The differences were too small to be o f practical

significance.

tomato counties in 1939 there were 
16,384 acres on 3,101 farms, an average 
of 5.28 acres per farm.

There is also in Ohio, as in other can
ning districts, a number of growers 
who plant tomatoes as their principal 
crop. To keep down diseases, tomatoes 
need at least a four-year crop rotation, 
hence the advisable limit of the acreage 
on a farm is one-fourth of the suitable 
land. These growers depend upon 
migratory labor, or draw upon nearby 
towns for help during the harvest sea
son. The training and supervision of 
this seasonal labor are likely to be the 
most difficult phase of this large-scale 
type of tomato growing. In northwest
ern Ohio the climate and much of the 
soil are favorable for tomatoes; in this 
area large scale production seems des
tined to increase.

Soil and Fertilizer Requirements
Growing tomatoes for canning in 

Ohio is largely restricted to the western 
half of the State where soils were de
rived from limestone, (Fig. 1). These 
tomato soils not only have a higher 
calcium content than the eastern soils of 
the State but are much higher in avail

able phosphorus. In the writer’s opin
ion it is the available phosphorus rather 
than the calcium that makes possible 
the production of tomatoes as a field 
crop. There is abundant evidence in 
the literature that tomatoes require a 
specially high level of available phos
phorus, or must be given a large appli
cation of high-phosphate fertilizer. The 
crop is successfully grown in eastern 
Ohio by market gardeners who think 
nothing of applying 1,000 to 2,000 
pounds of fertilizer per acre, but such 
applications seem unreasonable to the 
general farmer. Consequently, the 
actual acreage grown as a field crop is 
restricted to the higher phosphorus 
soils.

The natural fertility of these soils, 
which are mostly dark-colored and 
predominantly of the Brookston series, 
is readily shown by laboratory tests. 
By Truog’s test (4 ) the available phos
phorus in samples from 50 fields aver
aged nearly 200 pounds per acre. The 
replaceable potassium by Thornton’s 
test (3 ) likewise averaged about 200 
pounds per acre. The current fertilizer 
applications on such soils range from 
300 pounds per acre upward of 3-12-12,
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0-12-12, or 0-20-20. The average appli
cation might be estimated at 400 
pounds per acre, or about twice the 
amount currently applied to the corn 
crop. With these relatively small appli
cations, yields of 15 tons per acre are 
not uncommon in favorable seasons.

Where no fertilizer is applied, phos
phorus deficiency often shows in slow 
growth of the young plants, and toward 
the end of the picking season symptoms 
of potassium deficiency are sometimes 

.seen. The tomato crop is a relatively 
heavy feeder on potassium. Chemical 
analyses of the fruits show that a 10-ton 
crop of tomatoes removes almost five 
times as much potash as a 50-bushel 
crop of corn. (Table 1).

T a b l e  1.— F e r t i l i z e r  C o n s t it u e n t s  
R em o v ed  b y  T o m a t o e s  C o m pa r ed  

w i t h  C o r n .

10 tons of 
tomatoes, 
fruit only

50 bu. 
of corn, 

grain only

Lbs. Lbs.
Nitrogen.................... 40 45
Phosphoric acid. . . . 14 18.5
Potash............... . . . 64 14

Although the actual average yield of 
tomatoes in Ohio is only 6.1 tons per 
acre, the skillful grower expects 10 tons, 
at least in favorable seasons. In view of 
the amount of potash removed by a 
10-ton crop, our recommendation is to 
use a fertilizer high in potash, such as 
0-12-12 or 0-20-20, and to apply enough 
at least to replace the amount removed 
by the fruit.

Recently, the plowing down of nitro
gen ferilizer also has been recom
mended. Although the soil is dark- 
colored and relatively high in organic 
matter, the physical condition has de
teriorated under past practices until the 
nitrification processes do not appear to 
proceed rapidly enough to supply the 
nitrogen needs of the plant. Nitrogen 
deficiency often appears by midseason. 
Plowing down 200 to 400 pounds of 
cyanamid or sulphate of ammonia has

at least partly overcome this deficiency 
0 ).

Seeding Directly in the Field

During the past decade the growing 
of tomatoes by planting seed directly 
in the field instead of setting plants has 
been rather widely advocated in the 
Midwest. It is asserted that the plants 
growing directly in the field have an 
undamaged taproot, root more deeply, 
and survive drouth better than trans
plants. Moreover, such plantings 
escape the risk of infection from dis
eases that may be introduced on trans
plants. It is admitted that plants from 
direct seeding will fruit later and yield 
a ton or two less per acre, but the sav
ing in initial cost compensates for lower 
yield.

It is true that tomatoes can be sown 
in mid-April and the seedlings will sur
vive unless the frosts of May are severe. 
In early May 1945, seedlings in western 
Ohio survived a temperature of 29° F. 
and were damaged by 28° F. (Tem
perature recorded in standard Weather 
Bureau shelter, not actually close to 
seedlings). The principal difficulty in 
actual practice is not frost but weeds. 
Tomato seeds barely germinate at 50°, 
and grow only slowly at 55° F. Some 
weeds grow more rapidly and conse
quently outgrow the tomato seedlings. 
It is then very laborious to hoe out the 
weeds by hand, and the farmer simply 
disks up the planting and sets the field 
with transplants. In the writer’s obser
vations, more than half of the direct- 
seeded fields in western Ohio in 1945 
were disked up and reset.

The possibilities of direct seeding 
have not as yet been critically studied in 
Ohio. Results of the tests shown in 
Fig. 2 and 3 indicate that seeding 
should be deferred until the soil is 
about 55° F. and that some phosphate 
fertilizer is needed, ’placed either di
rectly in the row or not far from the 
seeds. Other tests indicate that the 
seedlings are very sensitive to the more 
soluble fertilizer constituents, hence any 
application of mixed fertilizer should 

(Turn to page 43)



Dairy stock graze a good improved pasture on land retired from  cultivation. This pasture contains 
lespedeza and white dutch clover. I t  has been fertilized with 4 0  pounds o f m uriate o f potash, a 

ton o f lim e, and 3 0 0  pounds o f a m ixture o f nitrogen and phosphate per acre.

Pasture Possibilities 
On Coastal Plain Hills

By JleiUr c£. Jioflin
Soil Conservation Service, Western Gulf Region, Fort Worth, Texas

TH E experience of E. H. Lumpkin, 
dairyman of Minden, Louisiana, is 

proof that improved pastures can be de
veloped profitably on Louisiana and 
Texas hill soils if they are built in the 
right way and maintained properly. 
Lumpkin has converted what used to 
be an average hill-land pasture with a 
carrying capacity of 7 acres for each 
animal to one with a carrying capacity 
of V/2 acres for each animal. His im
provement practices have also increased 
the number of months out of .each year 
that his pasture furnishes grazing.

With the help of Soil Conservation 
Service technicians assisting cooperators 
of the Dorcheat Soil Conservation Dis
trict in pasture establishment and main
tenance, Lumpkin has developed a very

profitable enterprise out of his 135 acres 
of clover—grass and lespedeza—grass 
pastures. According to a recent report 
on a number of dairy farms in Louisi
ana, made by the USDA, Bureau of 
Dairy Industry, Lumpkin made a 
higher income for each dollar of capital 
invested in his dairy than any of the 
other operators. In another survey by 
the Bureau of Dairy Industry, Lumpkin 
had the second highest rate of profit on 
milk above the cost of feed required to 
produce this milk.

“The most important thing I did to 
bring about these results was to im
prove my pastures,” Lumpkin says. “At 
one time I regarded my pasture land as 
being more or less waste land. I have 
converted this supposed ‘waste land’

9
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into the most profitable land on my 
farm by following the recommended 
practices for pasture improvement. I 
have spent a great deal of money for 
lime, fertilizer, and seed, but I find that 
no other method of providing feed for 
livestock offers as great a return on the 
investment as improved pastures.”

Building improved pastures of the 
sort Lumpkin has developed is a highly 
specialized farming practice. It must 
be understood thoroughly before it can 
be carried out successfully, he says. 
Lumpkin thinks pastures should be 
looked upon as a means of producing 
feed for animals the same as corn, hay, 
or any other feed crop.

The hill soils of the coastal plain 
region of northwest Louisiana and east 
Texas are inherently low in fertility. 
It takes a great deal of fertilizer to cor
rect that condition. A check on about 
500 soils samples, taken throughout 
Lumpkin’s part of the State, shows that 
most of the hill soils there lack nitrogen, 
phosphorus, potassium, and calcium. 
The average amounts of phosphorus 
and potassium available for plants are 
less than half their minimum require
ments for proper growth. The amount 
of calcium lime available was found too

low in many cases to allow pasture 
plants to furnish bone-building quali
ties to the animals which eat them.

The average fertilizer recommenda
tions made by the Louisiana Agricul
tural Experiment Station Soils Labora
tory for a clover grass pasture on soils 
like Lumpkin’s are 400 to 500 pounds 
of 20 per cent phosphate; 80 to 100 
pounds of 50 per cent potash, and 1,000 
to 3,000 pounds of lime an acre. The 
Soils Laboratory also recommends that 
these amounts be supplemented by lib
eral applications of additional phosphate 
and potash each year and periodic ap
plications of lime.

If the land to be developed into im
proved pasture has been in cultivation 
for many years and the organic matter 
is depleted, barnyard manure needs to 
be added, legumes planted and plowed 
under, or some other method used to 
build up the organic content of the soil. 
A commercial fertilizer containing 
nitrogen is also a great help in getting 
grasses and clovers started in an im
proved pasture.

Proper fertilization causes two im
portant changes in pastures: First,
yields of both grasses and legumes are 

( Turn to page .50)

Erosion condition* have necessitated taking many Louisiana acres out o f eultivation. Land o f this 
sort can be utilised best as pasture in most localities.



Soil Conservation Service Photo

Lime and high-potash (8 - 1 6 -1 6 )  fertilizer have produced good feed on this New England pastu re ;
the eows know it*

The Story 
k y * .  r

State College of Agricultu:

FROM the precarious condition and 
doubtful prospects of a weak and 

unwanted infant to the full stature of 
a giant among the family of industrial 
chemicals has been the record of potash 
during the past 100 years. The story 
of potash has been told a number of 
times, but it has so much of interest 
and so many facets it will bear retell
ing, even at the risk of some repetition. 
It is interwoven with the story of the 
progress of the science of plant nutri
tion, practical crop production, and 
chemical technology. Wartime de
mands for increased food production 
only served to emphasize the impor
tance of this element of nutrition.

Liberated in elementary form from 
one of its compounds in 1807 by Sir 
Humphrey Davy and discovered in 
large quantity in form of its soluble

of Potash

Amherst, Massachusetts

salts a quarter century later, potassium 
now occupies one of the leading posi
tions among chemical elements in the 
world’s commerce and industry. With 
some 90 per cent being used for ferti
lizer, agriculture easily gets the lion’s 
share of the world’s production of 
potash. The chloride, or muriate, is 
the principal form used in this way, 
although the sulfate and other potash 
salts are employed to some extent, 
mostly for specialized crops. The 
chloride, sulfate, chlorate, carbonate, 
and hydroxide, as well as smaller 
amounts of other potassium com
pounds, are used by the chemical and 
process industries. The hydroxide and 
carbonate forms are used as starting 
points in the manufacture of many 
chemicals important in the laboratory 
and technical processes, and in the mak-

11
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ing of soft soaps, pharmaceuticals, dyes, 
glass, and matches.

No one knows when or where farm
ers first learned that potash-containing 
materials helped the growth of plants. 
It is known that American Indians 
early discovered that plants grew better 
on spots where fires had burned, and 
in Europe and Asia wood ashes have 
been used for centuries to improve gar
den soils. There was a traffic in wood 
ashes for fertilizer as early as 1750 in 
which, according to the late Sir A. 
Daniel Hall, ashes produced from* bean 
straw were sold for top-dressing grass
land. Before the exploitation of the 
German potash deposits, commercial 
sources of potash consisted mainly of 
the “salt gardens” on the coast of 
France, in which potassic and other 
salts were made by evaporating ocean 
water, and wood ashes which were used 
as a soil amendment or leached for 
potash. Some crude potassium nitrate, 
made from niter beds, was imported 
from India.

T he Mining of Potash

The German potash mines, whose 
product for nearly three quarters of a 
century dominated the world’s potash 
trade, were discovered accidentally a- 
century ago. At the quaint old town 
of Stassfurt in Saxony, which dates 
back to 806 A. D., the Prussian govern
ment in 1839 started drilling to see if 
workable deposits of common salt could 
be found. Deposits of this material 
deep in the earth were suspected at 
this place because for years common 
salt had been made here by evaporating 
salt brines obtained from springs and 
wells. Discovery of salt deposits in 
the Thuringian Basin, south of the 
Harz Mountains, had rendered the 
manufacture of salt from the weak 
brines of Stassfurt non-lucrative. When 
in 1843, at a depth of about 800 feet, 
a layer of salt containing considerable 
potassium and magnesium chlorides 
was found instead of pure sodium chlo
ride which was sought, there was great 
disappointment.

For a number of years after the dis

covery of the Stassfurt deposits, little 
value was attached to them since their 
great importance to agriculture was 
neither appreciated nor known. After 
a time, however, potash began to be 
extracted on a small scale for use in 
various chemical industries. In the 
meantime, Liebig and others demon
strated the importance of potash* in 
plant nutrition. Liebig was the pro
ponent and able champion of the “min
eral” theory, which emphasized the 
value of the so-called mineral elements, 
particularly potassium and phosphorus, 
for this purpose. He invented a pat
ent manure of compounds of these ele
ments but made the mistake of fusing 
the mixture with lime and calcium 
phosphate so that it would not too read
ily be leached from the soil. Although 
Liebig’s emphasis on the value of the 
minerals in plant nutrition was a dis
tinct service to agriculture, his mis
conception of the necessity of supplying 
nitrogen to crops and the vigor with 
which he affirmed it were a disservice.

In 1861 the mining of potash salts at 
Stassfurt began and steadily increased 
thereafter, until by the turn of the 
century something over one million 
tons of potash were being produced by 
German mines, and most of it was 
being used for agriculture. Until the 
beginning of World War I, Germany 
had a virtual monopoly on international 
potash trade, although workable de
posits were known to exist in Alsace, 
Spain, and elsewhere. When the Ger
man supply of potash was cut off in 
1915, the price in this country sky
rocketed from $35 to $350 or more per 
ton for 50% goods. This was too 
much for the American pocketbook 
and caused fertilizer manufacturers to 
say, “Never again.” Immediately steps 
were taken to develop American 
sources of potash known to exist, and 
by the opening of World War II 
domestic sources were well developed. 
Now, the United States has even be
come an exporter of potash on a small 
scale.

A story within a story is the potash 
history of Searles Lake, California.
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Soil Conservation Service Photo
A 483-bushel-per-aore yield o f potatoes on a New Hampshire farm  shows what 

high-potash fertilizer (8 - 2 0 -1 2 )  and soil conservation practices.

When in 1863 John W. Searles, a hardy 
prospector, for whom the lake vas 
named, first viewed this briny water, 
little did he envision the modern indus
trial development now to be seen there. 
He staked out a claim and by crude 
methods prepared borax from the brine. 
In 1911 investigators from the U. S. 
Geological Survey and the Bureau of 
Soils found that the brine contained 
34% of salts, of which 13% was potas
sium chloride and the remainder so
dium salts of which the tetraborate, 
or borax, is • the most valuable. The 
production of finished products at the 
ultramodern plant at Trona is one of 
the outstanding triumphs of the appli
cation of phase-rule chemistry. Dr. 
J. W. Turrentine writing in 1941 of 
the romance of Searles Lake states that 
when he first visited the plant in 1913, 
it could be reached “only by automobile 
over roads which were little more than 
desert tracks cut through mesquite and 
consisted of a crude work camp into 
which even water had to be hauled 
with trucks. Here now stands a chemi
cal plant of great size, its process de
vised in terms of the intricacies of 
phase-rule chemistry, yet mechanized to 
the point of practical operation—robots

functioning in response to the slightest 
changes in temperature and concentra
tion. It is surrounded by a village 
green with tamarisk hedges and provid
ing all the modern facilities of com
fortable living, accessible by concrete 
highways instead of sand ruts of 28 
years ago.”

Although Searles Lake was the first 
outstanding potash producer of domes
tic potash and really “saved the day” 
for American consumers at a critical 
time, the greatest strides in potash pro
duction have been taken at Carlsbad, 
New Mexico, since 1926. For some 
time geologists had been aware that in 
the great Permiam Basin of the South
west, characterized by deep, brick-red, 
laminated deposits, which strikingly 
catch the eye of the tourist, there were 
salt deposits. Sporadic borings had 
shown the presence of potash salts. In 
1926, agents of the federal government 
found commercial deposits of sylvinite 
and halite near Carlsbad. Later in
vestigators from federal and private 
agencies revealed at a depth of 1,000 
feet a deposit of sylvinite equal to the 
best in Europe. The Carlsbad potash 
mines represent the nearest approach 

( Turn to page 42)



On the W alter Olson farm , Union County, South D akota, in 1 9 4 5 , oats fertilized with nitrogen, 
phosphorus, and potash yielded 9 0  bushels per acre. The unfertilised yield was 4 0  bushels per acre.

Field Trials With Fertilizers 
In South Dakota—1945

B f W . W .  WorzJL and Jeo 3  Pair 
Department of Agronomy, South Dakota State College, Brookings, S. Dak.

SUCCESSFUL agriculture is de
pendent upon the maintenance of 

soil fertility. The problem of maintain
ing the fertility of our soils is not new. 
Since the early settlers first tilled the 
soil, more fertility or plant food has 
been taken out of the soil than has 
been returned through soil-building 
practices. The high productivity of 
virgin soils has been attributed to their 
higher content of plant food and or
ganic matter. Continuous cropping 
has depleted our soils of a considerable 
portion of their original plant food. 
This is especially true for the plant- 
food elements nitrogen and phos
phorus.

Maintenance of the productive ca
pacity of the soil requires the restora

tion of plant food through soil-improve- 
ment practices which include returning 
manure, crop residues, plowing under 
legume crops, and the application of 
fertilizer. Of the 10 primary elements 
essential for' the growth of crops, only 
three may be deficient in soils, nitrogen, 
phosphorus, and potash. These ele
ments or plant-food materials occur nat
urally in the soil in varying amounts, 
depending upon the type of soil and 
past soil-management practices. When 
the fertility of the soil is not high 
enough for maximum crop production, 
plant food may be added by the appli
cation of fertilizers. In order to deter
mine the kind and quantity of plant 
food to apply to the soil, it is necessary 
to conduct field trials with fertilizers.

14
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Therefore, experiments are being con
ducted on different soil types and with 
different crops to determine the ferti
lizer need of South Dakota soils.

Experimental Procedure
In 1945 field experiments were con

ducted on private farms in order to 
study the effect of the application of 
plant food in the form of fertilizer on 
the yields of crops. Soil fertility plots 
were located in 15 counties. The plots 
were so distributed that the locations 
would be representative of the major 
crop and soil areas. County Agents 
and Soil Conservation Service assisted 
in locating and making arrangements 
with the farm cooperators.

These plots were established on pri
vate farms by arrangement with the 
owner of the farm. The entire field 
including the plot is farmed in the 
usual manner by the farmer and the 
plots received no special cultural prac
tices except the application of the ferti
lizer. The fertilizer applications and 
the samples of the crop taken for yield 
were made by members of the Experi
ment Station staff. From time to time 
during the growing season the plots 
were inspected to note the condition 
of the crop or any damage which may

have occurred due to insects, hail, or 
excessive water, etc.

Fertilizers and R ate of Application
The plant-food elements, nitrogen, 

phosphorus, and potash, are the princi
pal elements which enter into the 
make-up of commercial fertilizers. 
These three elements are sometimes 
called the primary elements of plant 
food because they are used heavily in 
crop production and may become de
ficient in soils. These elements may 
occur singly or in combination in com
mercial fertilizers. If all three elements 
enter into the composition of the ferti
lizer it is known as a complete fertilizer.

The plant food was applied to the 
fertilizer test plots in the following 
forms: nitrogen in ammonium sul
phate, phosphorus in treble superphos
phate, and potash in muriate of potash. 
The rates were 100 pounds ammonium 
sulphate, 100 pounds treble superphos
phate, and 50 pounds muriate of potash, 
respectively per acre. The same rates 
were used whether the fertilizer was 
applied alone or in combination.

Fertilizers for Small Grains
The influence of various fertilizer 

treatments on the yields of small grains

B l lgrasi

On the Chris Anderson farm , Fairview, South D akota, the fertilised  oats yielded 7 8  bushels per acre 
as compared with 3 8  bushels fo r  the unfertilised.
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T a b l e  1.— S m a l l  G r a in  Y ie l d s  i n  B u s h e l s  p e r  A c re  on F e r t il it y  P lo ts

Rye Barley Wheat Oats

Treatment*
Grant Day Grant Day McCook Clay Union Lincoln Average

County County County County County County County County for Oats

None................. 21 37 39 23 81 61 40 38 55.0
N ........................ 22 47 42 29 69 75 56 62 65.5
P ........................ 27 46 42 32 88 59 58 38 60.7
K ........................ 26 39 42 28 92 61 47 39 59.7
N P ..................... 27 52 42 35 92 82 90 64 82.0
N PK ................. • 29 53 43 35 97 80 90 78 86.2

* N—Nitrogen, P—Phosphorus, K—Potash.

is shown in Table 1. Increases in the 
yields of small grains followed the 
application of fertilizer containing nitro
gen and phosphorus.

While either nitrogen or phosphorus 
alone increased the yield, the largest 
increases were obtained when the two 
elements were applied together. In 
some instances potash gave some in
crease in grain yields, but the data 
indicate that South Dakota soils are 
relatively well supplied with potash 
for small grain production. For the 
oats crop the average increase in yield 
following nitrogen-phosphorus was 27 
bushels and following nitrogen-phos- 
phorus-potash the increase was 31.2 
bushels. The fertilizer trials for small 
grains were conducted on several dis
tinct soil types having considerable 
variation in fertility. For this reason 
the response to fertilizer varies in the 
different counties. The soils which 
were deep, dark, and level gave the

least response, while the shallower, 
lighter colored soils developed on roll
ing land gave the most response. For 
this reason it will be necessary for 
farmers to be guided by the condition 
of their soil in determining the kind 
and quantity of fertilizer to be used 
on the small grain crop.

Fertilizers for Corn
The effect of fertilizer treatments 

on the yields of corn are given in 
Table 2. The largest increases in yield 
were obtained when the fertilizer treat
ment included nitrogen-phosphorus- 
potash. In the counties where corn- 
reached maturity the effect of fertilizer 
treatment is more pronounced. This 
is especially true for Union and Lin
coln counties. Nitrogen or phosphorus 
applied alone gave increases in every 
county where the corn ripened nor
mally. Potash applied alone gave very 
little if any increase on corn. The

T a b l e  2 .— C orn  Y ie l d s  in  B u s h e l s  p e r  A c r e  on  F e r t i l it y  P l o t s

Treatment Clay*
County

Union
County

Lincoln
County

McCook
County

Moody*
County

Grant
County

Average
Bu./Acre

None.................................. 65 63 42 41 32 54 49.5
N ......................................... 71 75 61 45 30 55 56.2
P .......................................... 75 78 47 47 36 58 56.8
K ......................................... 63 67 45 43 30 49 49.5
N P ...................................... 60 85 55 48 33 59 56.7
N PK .................................. 69 80 61 51 34 64 59.8

* Corn very prematurely killed by frost.
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T a b l e  3 .— P otato  Y ie l d s  on F e r t i l it y  P l o t s

Treatment
Hamlin
County

Codington
County

Clark
County Average

Bushels/Acre
Bushels Bushels Bushels

N one.............................................. 168 199 118 161.7
N ..................................................... 167 214 160 180.3
P ...................................................... 228 267 171 222.0
K ..................................................... 196 268 144 202.7
N P .................................................. 248 287 174 236.3
n p k ......................................•___ 260 298 175 244.3

average increase in corn yields for all 
counties was 7.2 bushels for nitrogen- 
phosphorus and 10.3 bushels for ni- 
trogen-phosphorus-potash.

Fertilizers for Potatoes
Data in Table 3 give the results of 

•fertilizer trials for potatoes. Each of 
the three major elements of plant food 
—nitrogen, phosphorus, and potash—

increased the yields of potatoes when 
applied alone or in combination. How
ever, the largest increases in yield were 
obtained by a combination of nitrogen- 
phosphorus and nitrogen-phosphorus- 
potash.

Yields of Hay and Grass Seed
The yields of hay and grass seed 

from variously fertilized plots may be

T a b l e  4 .— H a y  Y ie l d s  on  F e r t i l it y  P l o t s

Treatment

Crested
wheatgrass

Ree
wheatgrass Smooth bromegrass

Average 
Pounds/AcreJackson

County
Brookings
County

Hand
County

Deuel
County

Pounds Pounds Pounds Pounds

None............................ 748 4483 1625 1001 1964
N .................................. 1012 5450 1957 1717 2534
2N ................................ 1504 5266 3250 2353 3093
N P................................ 1189 4702 2335 2097 2581
2N P............................. 1388 5302 3223 3046 3240

T a b l e  5 .— G r a s s  S e ed  Y ie ld s  o n  F e r t i l i t y  P l o t s

Treatment

Crested
wheatgrass

Ree
wheatgrass Smooth bromegrass

Average 
Pounds/AcreJackson

County
Brookings

County
Hand

County
Deuel

County

Pounds Pounds Pounds Pounds

None............................ 32 39 2 255 82.0
N ..................... ............ 87 59 21 299 116.5
2N ................................ 124 59 60 419 165.5
N P ............................... 70 42 29 366 126.7
2N P............................. 104 75 41 408 157.0
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T a b l e  0 .— M e th o d  o f  A p p l y in g  F e r t il iz e r  fo r  C orn  in  B r o o k in g s  C o u n t y

Method of Applying Fertilizer * Average Yield 
Bushels Acre

30.1
36.0
34.7
4 2 .8
45 .8

Broadcast on surface and disked in. . .  ...............
Com planter attachment................... .................
Broadcast on surface and plowed under.........................
In plow furrow with plow attachment............................

* 250 pounds of 10-12-6 analysis fertilizer per acre were used.

seen in Tables 4 and 5. The applica
tion of nitrogen had the greatest effect 
on increasing hay yields. The heavier 
application of nitrogen produced the 
largest returns. Phosphorus was help
ful only in Deuel county on the brome- 
grass. Grass seed yields were increased 
only with nitrogen fertilizer.

Methods of Applying Fertilizer 
for Corn

The effect of method of fertilizer ap
plication to crops is of considerable im
portance. In Table 6 are presented 
the results of various methods of apply
ing fertilizer to the corn crop. The 
amount and kind of fertilizer applied 
was the same for each treatment. The 
results of this test for one year show 
that the placement of fertilizer in a 
narrow band in the plow sole with 
a fertilizer attachment on the plow is 
superior to all other methods. This 
method of application has the distinct

advantage of placing the fertilizer 
where the soil is usually moist and 
where the plant roots may easily reach 
the fertilizer. The corn planter attach
ment which places the fertilizer close 
to the soil surface near each hill was 
found to be the least effective.

Fertilizers on Subsoil for Corn
It is frequently necessary to level 

land before irrigation practices can be 
carried out. This process results in 
removing the surface soil and exposing 
the subsoil. The subsoil is lacking in 
nitrogen and available phosphorus. In 
Table 7 are presented the effects of 
various soil treatments on the yields, 
of corn. The data indicate that soil 
treatments which return nitrogen and 
phosphorus either in commercial fer
tilizer or manure are very effective in 
increasing the yields of crops growing 
on the subsoil.

( Turn to page 41)

T a b l e  7.— Y ie l d  o f C orn  U n d er  I r r ig a tio n  on S u b s o il  in  L a w r e n c e  C o u n t y

Treatment*

Average yield in 
bushels per acre 

on 15% moisture 
basis

No treatment................................................... •........................................................ 6 .7
Nitrogen..........................? ............................................................................................ 4 .5

51.1
Nitrogen-Phosphorus-Potash . ..................................................................... 40 .4
^  NPK “t* Manure ............................................................ 45 .2
^  NPK H  Manure ................. - ....................................................... 39 .2

41 .8

* Manure applied at the rate of 25 tons/acre, ammonium sulphate 300 pounds, treble superphosphate 200 
pounds, and potash 100 pounds.



This Louisiana French farm er and his wife cultivated and harvested nine acres o f sweet potatoes
which brought them over $ 3 ,5 0 0 .

Sweet Potatoes Are Proving 

New Bold For The Sooth

^  J r e d  * J4 u rs t

Farm Credit Administration. New Orleans. Louisiana

FOR thousands of southern farmers 
the long search for a crop to sup- 

plement cotton, produce more food, 
and improve income has ended. In the 
production of Unit One Porto Rico 
sweet potatoes, farmers have found a 
veritable gold mine. At the same time 
they are heaping up the nation’s food 
supply and pouring new wealth into 
the channels of trade.

The richest “strike” has been in 
Louisiana. Production of sweet po
tatoes in the Bayou State is now big 
business. Marketings from the 1945 
crop by truck and rail will total more 
than 6,000,000 bushels. Up to Janu
ary 30, rail shipments alone totaled 
6,356 carloads. Hundreds of thou
sands of bushels have been moved by 
truck. And hundreds of storage houses

are still packed with potatoes. The 
volume now moving to market is 
limited only by the number of rail
road cars available. Marketings will 
continue until June.

In addition, more than 25,000,000 
pounds of dehydrated sweet potatoes 
have been exported under Lend-lease 
or shipped to American servicemen 
overseas. Large quantities of cull po
tatoes have been fed on the farm. The 
1945 Louisiana crop is estimated at 
over 10,000,000 bushels, a gain of 2,-
724,000 bushels over the 1944 harvest.

Several other states produce about 
as many sweet potatoes as Louisiana, 
but the bulk of the crop is consumed 
on farms. Of the 9,832 carloads of 
sweet potatoes shipped to market from 
15 states up to January 30, Louisiana
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Showing washer-elevator at Perry, Georgia. The potatoes are 
washed, crushed, dried, and sacked.

shipped 6,356, or more than all the 
other states combined.

Through most of November and 
all of December and January, U. S. 
No. 1 and U. S. No. 1 and No. 2 mixed 
sweet potatoes sold at the ceiling price 
of $3.08 per bushel f.o.b. shipping 
point, and growers could not supply 
the demand.

With yields ranging from 150 to 250 
bushels per acre in the commercial- 
producing areas like Lafayette, St. 
Landry, West Feliciana, and West Car
roll Parishes, a veritable stream of gold 
was pouring into the State. At Sunset 
for example, a small town of 500 people 
in St. Landry Parish, local bank deposits 
passed the $3,000,000 mark, business 
flourished, and farmers were prosper
ous. In many other communities, the 
story is the same.

At St. Francisville, Opelousas, Sun
set, and Carencro, Louisiana; Cullman, 
Alabama; and Perry, Georgia, dehy
drating plants .turned out sweet potato 
feed that found a ready market and 
met a local need for more carbohydrate 
feed. Experienced growers on adapted 
land are producing a good cash crop 
of No. 1 sweet potatoes for direct ship
ment to market, selling No. - 2’s to 
local plants for processing for food, and 
then harvesting cull potatoes equivalent 
to the feed value of an acre of corn.

The dehydrated potato feed is palat

able, nutritious, easy to 
store, not s ub j ec t  to 
weevil injury and de
terioration, and is high 
in vitamin content.

F e e d i n g  tests con
ducted by the Louisiana, 
Alabama, and Georgia 
experiment stations show 
that dried sweet pota
toes are about equal to 
corn in feeding value. 
These results have led 
research authorities to 
predict that in a few 
years dehydrating plants 
for drying sweet potatoes 
will become as common 
as cotton gins and south

ern farmers will produce more of their 
needed carbohydrate feed.

During the past harvesting and 
marketing season, we visited the main 
commercial sweet potato growing areas 
in Louisiana, Mississippi, Alabama, 
and Georgia. On a 2,500-mile trip we 
talked with farmers, county agents, 
shippers, processors, and experiment 
station workers about growing, harvest
ing, processing, feeding, and market
ing sweet potatoes.

All across these states everyone 
agreed that the need for greater farm 
diversification, the wartime demand for 
food, the breeding of better varieties, 
the development of modern methods 
of processing, and especially improve
ments in marketing and higher prices 
had brought farmers to a realization of 
the possibilities of sweet potatoes, where 
suitable soil is available and the crop 
is properly fitted in with other farm 
enterprises to provide desirable crop 
rotations and spread work throughout 
the whole year.

In all of the commercial areas, 
farmers are increasing production of 
sweet potatoes for food, for feed, and 
for industry. Growers and shippers 
are building more curing houses. More 
dehydration plants will be established 
in 1946. New mammoth size canning 
plants will be built. Producers are 
organizing to make further improve
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ments in production and marketing. 
Whole counties and parishes are grow
ing a single variety to produce more 
uniform, higher quality sweet potatoes. 
Some shippers have already tried 
marketing sweet potatoes in open mesh 
five-pound bags. The innovation has 
proved popular with city housewives.

Last year a $7,000,000 starch factory 
was built at Clewiston, Florida. Own
ers of one of the largest distilleries in 
the United States, who cooperated with 
Louisiana State University in testing 
the value of sweet potatoes for pro
ducing alcohol, announced that 56 
pounds of dehydrated Porto Rico sweet 
potatoes produced 4.85 gallons of 190- 
proof alcohol and 56 pounds of Pelican 
Processor, a high starch variety, pro
duced 5.44 gallons of 190-proof alcohol 
which graded higher than grain alco
hol.

Louisiana State University found 
golden yellow sweet potato meal an 
excellent mix for making ice cream. 
The potato meal added plenty of rich 
color and increased the vitamin content 
of the cream. At Auburn, Alabama, 
where the experiment station established 
a small pilot plant and pioneered in 
making breakfast foods and other com
mercial products from sweet potatoes, 
a private company is now manufactur
ing sweet potato-cocoanut candy on a 
commercial scale. All of these develop
ments  indi ca t e  the 
growing importance of 
sweet potatoes in south
ern postwar agriculture 
and industry.

For the most spectacu
lar development of sweet 
potatoes as a money 
crop, we cite the record 
of West Carroll Parish,
Louisiana. In 1942 a 
few growers around Oak 
Grove were induced to 
plant a few acres of 
sweet potatoes for mar
ket. They produced and 
sold $ 10,000 worth of 
potatoes. The per-acre 
return was high.

In 1943, more farmers planted sweet 
potatoes. The acreage and produc
tion were increased. Sales of sweet 
potatoes jumped to $90,000. With two 
years of satisfactory returns behind 
them and an urgent wartime demand 
facing them, more farmers planted 
sweet potatoes in 1944. Marketings 
climbed to $250,000.

In the meantime, the Warriner Starch 
Company of St. Francisville built a 
400,000-bushel capacity storage house 
at Oak Grove and in 1945 contracted 
with 1,040 farmers to grow around
5,000 acres of sweet potatoes. The crop 
brought growers approximately $1,000,- 
000. Davie Pierce, business leader of 
Oak Grove and sponsor of the sweet 
potato program, reported that 23,000 
acres of cotton in the parish brought 
producers only $1,500,000.

At the height of the marketing season 
it was impossible for Warriner Starch 
Company to handle promptly all of 
the sweet potatoes delivered to their 
storage plant and wagons and trucks 
blocked the town as growers waited 
to weigh and unload their potatoes. 
A big buyer in Texas who had a con
tract with the Government to dehy
drate a lot of sweet potatoes was called 
in to help. Railroad cars were placed 
at all loading stations in the parish, 
potatoes were loaded in the cars in

Sweet potatoes arc carefully sorted and graded to meet an increas
ing demand on the market.
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bulk, ahd in a few days the situation 
was relieved.

Mr. Pierce likes to tell the story of 
Wesley Parker, a sharecropper of 
Pioneer, Louisiana. Wesley is said to 
be one of the best farmers in the parish. 
But he believed in sticking to cotton. 
To get him to try sweet potatoes his 
landlord had to guarantee Wesley that 
he would at least make as much money 
from an acre of sweet potatoes as he 
made from an acre of cotton.

In each of four years Wesley made 
more net money from sweet potatoes 
than from cotton. In 1945 he had 5 
acres in potatoes ?nd 7 acres in cotton. 
His No. 1 potatoes from 5 acres brought 
him $1,870; cotton from 7 acres brought 
him $878. He still has his No. 2 po
tatoes to sell.

And there is the story of Mece Stan
ford, who produced and sold $1,600 
worth of cotton from 14 acres, but who 
pocketed $2,100 from sales of sweet 
potatoes from 7 acres.

How Many A cres?
The problem in West Carroll Parish 

now is to keep farmers from planting 
too large an acreage in sweet potatoes. 
Growers are urged not to plant more 
than one-fourth to one-third of their 
cultivated land in sweet potatoes and 
not to plant potatoes on the same land 
more than once in three years.

The growers are planting Unit One 
Porto Rico and Queen Mary, superior 
varieties developed by Dr. Miller, and 
they are following the recommenda
tions of the state experiment station 
in planting, fertilizing, cultivating, and 
harvesting. Much of the soil in the 
parish is well suited to production of 
sweet potatoes, and the producers use 
400 to 600 pounds of 4-12-4 or 4-12-8 
fertilizer per acre to get high yields. 
The liberal application of high analysis 
fertilizers is one of the most profitable 
practices in producing sweet potatoes. 
The use of right amounts of potash is 
especially important.

One concern alone plans to install 
five dehydrating plants in West Car
roll Parish in 1946 to dehydrate cull

sweet potatoes for feed. A plant will 
be established in each of the five wards I
of the parish to place them close to 
farmers and reduce the length of the 
haul. The company also plans to build 
a large sweet potato canning plant at 
Oak Grove.

In West Feliciana Parish growers 
last year produced a half million bush
els of sweet potatoes for market. The 
Warriner Starch Company with two 
large storage houses and food and feed ' 
dehydrating units and a canning fac- 

.tory at St. Francisville, and storage 
and shipping facilities at Epps, Jones
boro, and Oak Grove, Louisiana and 
Eudora, Arkansas, marketed several 
hundred cars of No. 1 sweet potatoes, 
dehydrated 21,000,000 pounds of No.
2 potatoes for food, canned thousands 
of bushels, and processed a lot of culls 
for feed. Other buyers at St. Francis
ville offered needed competition in '' 
maintaining price levels.

St. Landry with 32,000 acres was the 
leading parish in Louisiana. At Ope
lousas, J. F . Dezauche, who has fa
cilities for storing two million bushels 
of potatoes and operates a canning fac
tory and dehydrating food and feed 
plants, bought 100,000,000 pounds of . 
potatoes. He shipped potatoes in car
load lots all over the United States.

Mr. Dezauche, who has been han
dling sweet potatoes for 35 years, em
phasizes the importance of uniformity 
and high quality, which he says have 
been largely responsible for the fine 
reputation of and demand for Louisiana 
sweet potatoes.

The value of a strong farm coopera
tive in maintaining satisfactory prices, 
not only for its own members but for 
other farmers within the range of the 
co-op’s influence, was again demon
strated in 1945 by the Sweet Potato Co
operative at Carencro. This associa
tion consistently paid its members more 
money for potatoes than buyers who did 
not have the competition offered by 
a producers’ association.

The demand for the storage and 
marketing service given by the Car- 

( Turn to page 47)



Fig. 1 .— C om  grown on T ils it silt loam in Laurel County, Kentucky, in a corn-wheat-mixed hay 
rotation where manure is applied fo r corn in amounts equal to the weight o f crops removed. The 
limed plot on the le ft , fertilised  with 4 0 0  pounds o f 0 *20*0  per acre fo r wheat, yielded 4 7  bushels 

o f corn per a cre ; the unlim ed, unfertilised  plot on the right yielded 2 5  bushels.

Fertilizer Placement 
For Corn in Kentucky *

(J3y ( j .  oC. G erm a n  

Agricultural Experiment Station, Lexington, Kentucky

IN. initiating studies of fertilizer 
placement for corn in 1944, the 

further need of data on different place
ments of equal amounts of plant food 
was kept in mind. Many purported 
tests of fertilizer placement have not 
really been tests of fertilizer placement. 
Some have been only a comparison 
of relatively large amounts of fertilizer 
plowed under or banded in the plow 
furrow with smaller amounts, usually 
applied at the row. A larger yield from 
the deep application, if obtained, does 
indicate successful response to a large

* The experiments reported in this paper were in 
connection with investigations by tne Kentucky 
Agricultural Experiment Station and are published 
by permission of the director.

application of fertilizer. It adds noth
ing, however, to our knowledge as to 
whether the same amount of fertilizer 
applied differently would have given 
equally good results.

Results from tests of different place
ments of an equal amount of plant food 
conducted in many states have been 
variable. Better results have usually 
been obtained from plowing under 
relatively large amounts of fertilizer 
for corn or placing it in bands in the 
plow furrow than from applications at 
the row or broadcast on the surface 
after plowing. These better results 
from deep application have usually 
been attributed to improved moisture

23
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relationships beneath the surface. 
Poorer results from deep application, 
on the other hand, sometimes obtained 
on soils high in clay content or having 
poor structure, have been attributed by 
Hoffer (1 ) and others to poor aeration 
in the deeper root zone. Another im
portant factor is the effect of the place
ment of the fertilizer on the date of 
tasseling and silking. Because of the 
pronounced effect of weather condi
tions at this time on corn yield, a slight 
advancement or retardation in matur
ity may markedly affect the final yield. 
With deep application, it has usually 
been found beneficial to reserve a part 
of the fertilizer for row application to 
stimulate early growth. This is especi
ally desirable to allow earlier cultiva
tion to control weeds.

Broadcasting fertilizer after plow
ing is objectionable because it stimulates 
growth of weeds. Banding of ferti
lizers, especially of phosphate and 
potash, whether applied at a deep or 
shallow depth, has usually been superior 
to broadcast application for the im
mediate crop. This is especially true 
of soils which have a high capacity for 
fixing phosphate and potash chemically 
in slowly available forms. In soils of 
low-fixing capacity, this is not so im
portant. Fixation is undoubtedly a 
factor of major importance in explain
ing the difference in results of broad
cast versus band application which 
have been obtained by different investi
gators and on various soil types. Too 
little attention apparently has been paid 
to soil texture, soil structure, aeration, 
soil-fixing capacity for phosphorus and 
potassium, adequate stands of corn, 
and climatic conditions in relation to 
tests of fertilizer placement.

When corn and other crops are 
grown in rotation, the total return 
from all crops must be considered in 
a fertilizer program. In most ferti
lizer placement tests it appears that too 
much emphasis has been placed on 
the effect of fertilizer on the immediate 
crop and too little emphasis on the 
effect on the crops of the rotation as 
a whole. It has been pointed out by

McVickar and Gish (2 ) that although 
the response of the fertilized crop in 
a rotation to fertilizer is the greatest, 
the net effect on the rotation as a whole 
may be about the same,- no matter where 
in the rotation the fertilizer is applied. 
In Kentucky where a rotation of corn, 
wheat, and hay has been used and 
manure returned for corn in amounts 
equivalent to the crops removed, ample 
evidence has been obtained showing 
(3 ) that it makes little difference as 
to corn yield whether fertilizer is ap
plied for corn or for the wheat crop 
following.

1944 Tests 
In 1944, six cooperative tests of 

placement of a complete fertilizer for 
corn were conducted. Fertilizer ma- 

' terials equivalent to 50 pounds of N, 
40 pounds of P20 5, and 40 pounds of 
K 20 ,  or 500 pounds of 10-8-8 ferti
lizer per acre were applied in several 
different ways. Fertilizer mixtures 
were prepared from ammonium nitrate, 
superphosphate, and muriate of pot
ash. A randomized arrangement of 
1/80-acre plots was used. In addition 
to tests of placement of the complete 
fertilizer, these tests also included plots 
comparing 500 pounds per acre of 
0-8-8, 10-0-8, and 10-8-0 fertilizer to 
determine which plant food was defi
cient in the soil. •

The 1944 season in Kentucky was 
generally unfavorable for corn, although 
in some areas high yields were ob
tained. Drought and high tempera
tures at tasseling time resulted in poor 
pollination and consequently in low 
yields over much of the State. Drought 
injury, combined with the ever-present 
problem of soil variability, resulted in 
significant increases of ear corn from 
fertilizer, no matter how applied, in 
only one of the six tests. Actual de
crease from fertilizer as compared with 
no fertilizer was obtained in some of 
the tests. This depression in yield 
probably resulted from early stimula
tion of corn growth by fertilizer and 
greater subsequent injury by drought. 
This view is substantiated by the fact 
that in all of the tests consistent, al-
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T a b l e  1 .— Y ie l d  o f  E a r  C o rn  F r o m  
F e r t i l i z e r  o f  D i f f e r e n t  A n a l y s i s  a n d  
P l a c e m e n t . M a d is o n  C o u n t y , K e n 

t u c k y , 1944.

Amount and Placement 
of fertilizer1

Acre
yield
Bu.

Increase 
over no 
fertilizer

No fertilizer.................. 64.8
600 lbs. 0-8-8 , F. B ........ 70.9 6.1
500 lbs. 10-0-8, F . B___ 81.2 16.4
500 lbs. 10-8-0, F. B ----- 69.3 4 .5
500 lbs. 10-8-8, F. B----- 78.6 13.7
500 lbs. 10-8-8, B .P .U .. . 66.7 1.9
400 lbs. 10-8-8, F. B .;

100 lbs. 10-8-8, hill.. 75.1 10.3
500 lbs. 0 -8 -8 , F . B .;

500 lbs. 10-0-0, hill.. . 87.2 22.4
500 lbs. 10-8-8, hill........ 96.4 31 .6
500 lbs. 10-8-8, B. D. I . . 70.9 6.1

Significant difference.. 5 .8 5 .8

1 F . B .= B a n d s in the plow fu rro w ; h ill= two 
8-inch bands, 3 to 4 inches to side of and slightly 
below the seed ; B. P . U .= broad cast and plowed 
under; B . D. I . —broadcast and disked in a fter 
plowing.

though in some cases small, increases 
in yield of stover were obtained.

Significant increases of ear corn from 
fertilizer were obtained in a test in 
Madison County. In Table 1 are given 
the yield data from this test, together

with the various placements of ferti
lizer compared in all tests. In this 
test the single crosses W F9 x 38-11 and 
K4 x L317 for producing Ky 103 hybrid 
seed corn were grown, the female on 
the plots and the male on the trim rows 
between plots. This cross withstood 
severe drought in July and, with ade
quate rains in August, produced high 
yields. The soil on which this test 
was conducted was a silty clay loam. 
It was high in available phosphorus 
and calcium but low in available potas
sium.

In general, most response was ob
tained from potash. Application of 
the complete fertilizer in side bands 
at the hill or application of the nitrogen 
at the hill with furrow placement of 
the phosphate and potash gave best 
results. Deep placement, especially 
broadcasting and plowing under, gave 
poorer response. Lack of proper soil 
aeration may have been the major cause 
of poor response in this test.

1945 Tests
In 1945 the same general types of 

experiments with minor revisions were 
( Turn to page 44)

Fig. 2 .— Corn grown on limed Grenada s ilt loam in Livingston County, Kentucky, In a corn-wheat* 
legume hay rotation , where no manure is applied. The plot on the le ft , fertilised  at acre rates of 
3 0 0  pounds o f 7*0-3  fo r  corn and 5 0 0  pounds o f 5*0*15 for wheat, yielded 3 7  bushels o f corn per 
a c re ; the plot on the right, fertilised  with 2 0 0  pounds o f 7*5*3 for corn and 5 0 0  pounds o f 5 -8 -1 5

fo r  wheat, yielded 5 5  bushels.



Aiming For Higher Goals
J .  C . J J o L

Teacher of Vocational Agriculture, Lapaz, Indiana

ACK in 1938 when land was sell
ing at low figures, I decided to 

purchase a small farm and make it pay. 
My friendly neighbors suggested that 
this land had been rented and robbed 
until it was no longer worth farming 
and soon another mortgage would be 
on this worn-out, clay-loam soil.

In order to verify the soil needs, we 
consider ( 1) the physical needs and ( 2 ) 
the chemical needs of the crops to be 
grown. Before purchasing the farm, 
my rapid soil-testing kit had given me 
a key which indicated needs as follows: 
Plenty of potash plus phosphate and 
lime to raise the pH to 6-7. Such 
plants as wheat and timothy were sown, 
thereby giving me the second key. For 
fall-sown wheat I used an 0-20-20 ferti
lizer, applying 200 lbs. per acre. The 
same fall I noticed the potash and phos
phate deficiencies. In the case of pot
ash shortage, one notices the leaf drying 
or burning back from the tip; the phos
phate shortage shows up in beauti
ful purple leaf margins. The next 
spring I sowed into the wheat a mixture 
of red clover, alsike clover, timothy, 
and alfalfa with 0-20-20 at the rate of 
200 lbs. per acre. The next season this 
field produced one of the finest stands 
of clover one would care to see, yielding 
from 40 to 50 tons from 11 acres.

After the crops responded to a reason
able amount of potash and phosphate, 
I decided to see how erroneous was the 
old theory of “too much good commer
cial fertilizer burns out the land,” 
which in my case has proved to be just 
plain false economy. Corn yields on 
the land had been only 25 to 30 bu. per 
acre, and less during drought years. 
The yield of more than 100 bu. of corn 
per acre resulted from land that really

underwent an intensive program of re
building. Potash and phosphate were 
applied liberally and proved indispen
sable.

Fertilizers cannot have their full 
effect on crop yields if the soil is too 
low in organic matter. This is best sup
plied by plowing under a good sod to 
which has been previously added 10-20 
tons of fresh barn manure per acre. 
The manure is reinforced in the gutter 
with 0-20-0 or 0-45-0, about 20-30 lbs. 
per load. On some occasions, one or 
two gallons of 50% potash are placed 
on the load for special spots which are 
low in potash.

Improved Pastures

During the spring of 1945,1 gave 12 
acres of hay and pasture land a dose of 
phosphated manure plus some special 
treatment on some of the poorest spots. 
I used in the grain drill 100 lbs. 45% 
treble superphosphate and 200 lbs. of 
50% muriate of potash per acre. This 
field made such rapid growth of a mix
ture of alfalfa, timothy, and clovers that 
it was necessary to split the field into 
five acres for 15 cows to pasture arid 
seven acres for hay, which made 88 
bales of 80 pounds per bale per acre. 
The cows had knee-deep pasture for 90 
days and were fed grain in the barn at 
each milking. The five-acre pasture 
produced in milk sold for May, 12,633 
lbs.; June, 11,844; and July, 10,764 lbs.; 
or in milk checks, net $330.41, $308.00, 
and $291.22, respectively, not including 
the $128.45 subsidy. Without balanced 
soil fertility, this field might keep one 
cow per 5 to 10 acres with low milk 
production because of low or poor plant 
growth. . These five acres actually pro-

( Turn to page 41)
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Convening After a two-year lapse, caused by war-travel restrictions, 
the Nation’s specialists in soils and crops convened in 
Columbus, Ohio, February 26 to March 1. Taking up 

A O S I I I  again the major problems concerning crop production in
its various aspects and the trends which have developed 
through the unprecedented demands on the Nation’s 

agricultural producers, it was apparent that the role of science in agriculture is 
even more important now than it ever has been before. It was a welcome sight 
to see back in the meetings numerous scientists who had been with the military 
forces or utilizing their specialized knowledge in technical lines, and appropriate 
recognition was given these men.

In the general program of the Soil Science Society of America major attention 
was directed to the problems of managing our soils of the Midwest and South, 
and concern over maintaining the productivity in these—our principal crop- 

I producing sections— was. quite apparent. In this general meeting, Dr. W. H.
I Pierre of Iowa presented a paper on the future problems in the management of 
|cornbelt soils; Dr. H. J. Harper of Oklahoma discussed soil conditions and the 
future of Great Plains agriculture; and Dr. R. W. Cummings of North Carolina 
presented the agronomic problems in the agricultural reconversion of the South. 
The address by the President of the Agronomy Society, Dr. F. W. Parker of the 
U. S. Department of Agriculture, dealt with the nitrogen problem in soil manage
ment.

Pasture fertilization and management came up for special attention with two 
group meetings devoted to the fertilization of pastures, grazing problems, and 
pasture plants—thus showing the increased appreciation of the importance of this 
phase of agricultural production, too often neglected in the past. It is becoming 
more and more apparent that our pastures represent an important cash crop in
stead of merely being waste land on which animals are turned to fend for them
selves.

Plant breeders presented the advancements they are making in improving the 
strains of our principal Held crops. The amazing advances made in the pro
duction of hybrid corn have almost over-shadowed the progress constantly being 
made in other crops, such as oats, cotton, and forage plants. A whole session was 
devoted to a symposium on hard red winter wheat improvement. More and 
more soils and crops men are finding that for maximum results they must work 
together so as to realize the greatest possible benefits by supplying the increased 
plant-food needs of these improved varieties which make heavier drains on soil 
fertility. Conversely, it has been found that maximum realization of improved 
fertilization practices can be obtained only when the population of the soil, or 
stand per acre, is increased to the point where there are enough plants of high- 
producing capacity to utilize the additional fertilizer and thus capitalize on the 
increased potential producing ability per unit of land.

The broader aspects of agronomy in their relation to the future of this country
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and also world conditions were not neglected. Sessions were devoted to the 
design of long-time experiments, to the problems of teaching agronomy, and soil 
conservation planning. At a general meeting of the Society as a whole the inter
national opportunities and responsibilities of agronomists were discussed by Dr. 
P. V. Cardon of the U. S. Department of Agriculture and the domestic by Dr. 
Richard Bradfield of Cornell University. Problems of renewing contacts and 
exchange of ideas with agronomists in other countries and especially in war-torn 
Europe were given consideration. A committee was appointed to facilitate the 
resumption of such normal exchanges and to aid in re-establishing agronomic 
research in Europe.

Numerous specialized groups met for papers on peat and muck soils and on 
the problems of forest soils. As usual one whole day was devoted to fertilizer 
usage and placement from the more immediately practical aspects in contrast to 
the no less important but more scientific relationships presented in the other 
papers. These discussions were on a broad basis and reviewed trends in the use 
of commercial plant foods, the progress made in fertilizer application, the needed 
improvements in present application machinery, and the foreseeable progress that 
is desired and expected in the next few years on vegetable crops, field crops, 
pastures, and orchards.

As in previous years, it was satisfying to see the advancement of science turned 
to practical application on current problems. It is to be hoped that nothing will 
prevent the normal continuance of these meetings.

V i r l n r v  Garden tools are out, sun-burned faces are appearing, and
V 1 L I U 1  j  lame muscles are slowing up the “zip” of urbanites—for

_ “Victory” gardens have been declared no less important this
hardens year during the past four years. And Secretary of Agri

culture Anderson says they will still be called “Victory’h 
gardens. Why change the name? The war is over but the, 

victory is not complete and will not be complete until the wounds have been 
healed, the good1 earth is in full production again, and the starving victims of the 
war are eating regularly. Besides, victory gardens are household words through
out the land, a name worth millions as businessmen measure good will.

The world conditions from which the necessity for no let-down in gardening 
springs are to be deeply regretted. Yet necessities are necessities and in meeting 
them it always helps to survey the benefits which may be involved. That in this 
case they are many is seen in the coundess numbers of urban home-owners who 
had already planned to continue their gardens. The fresh quality of the produce, 
the healthful exercise, the community spirit, the saving in food bills—all were 
holding over from the days when the rake and hoe helped in * doing his part.

Victory gardens should be continued long after the “wounds have been healed,”] 
for while they are helping to sustain lives, they will continue to enrich lives. A 
new and timely concern over proper nutrition has been instigated—timely in view ? 
of the shocking numbers of young men rejected for service in the armed forces 
of the “world’s best-fed nation” because of ills arising from improper diets. 
Timely, too, is the immeasurable and stimulating new interest in agriculture and 
its problems—an interest sorely needed in a better understanding of the economic 
welfare of the Nation.
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ieason A v e ra g e  Prices R eceived b y  Farm ers fo r  Specified C o m m o d ities  *
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

Truck
Crops

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June
Iv. Aug. 1909 

July 1914... . 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
920................. 15.9 17.3 125.3 141.7 61.8 182.6 16.46 25.65
921................. . 17.0 19.5 113.3 113.1 52.3 103.0 11.63 29.14
922................. . 22.9 22.8 65.9 100.4 74.5 96.6 11.64 30.42
923................. . 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
924................. . 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
925................. . 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
9 26 ..:............ . 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
927................. . 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
928................. . 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
929................. . 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
930................. 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
[934................. . 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
[944................. . 20.7 40.8 149.0 192.0 109.0 141.0 16.40 52.70
[945 

February. . . . 19.99 31.8 165.0 201.0 106.0 147.0 17.70 52.70
March.......... . 20.24 21.4 171.0 207.0 107.0 148.0 18.10 52.00
April............ . 20.20 21.4 174.0 211.0 107.0 149.0 16.90 51.90
May............. . 20.51 42.2 177.0 214.0 108.0 149.0 16.50 52.10
June............. . 20.90 51.2 180.0 220.0 111.0 150.0 15.90 52.50
July.............. . 21.25 56.3 183.0 230.0 112.0 146.0 15.40 55.00
August......... . 21.33 44.9 167.0 256.0 113.0 145.0 14.60 52.50
September. . . 21.72 43.2 138.0 207.0 112.0 145.0 14.30 51.40
October... . 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00
November.. . 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30
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
I February.. . . . 23.01 33.9 146.0 223.0 111.0 155.0 15.80 50.30
I
11920................. 128

Index Numbers (Aug. 1909 
173 180 161

-Ju ly  1914 =  100)
96 207 139 114

0921................. 137 195 163 129 81 117 98 129
11922................. 185 228 95 114 116 109 98 135
11923................. 231 190 133 137 129 105 110 183
11924................. 185 190 98 170 166 141 107 147 143
11925............... 158 168 245 188 109 163 108 140 143
11926................. 101 179 189 134 116 138 112 98 139
1927................. 163 207 146 124 132 135 87 154 127

11928............... 145 200 76 134 131 113 95 152 154
11929................. 135 183 189 133 124 117 92 137 137
11930............... 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

11933............... 82 130 118 79 81 84 68 57 91
11934............... 100 213 64 91 127 96 111 146 95
11935...............
[1936...............

90 184 85 80 102 94 63 135 119
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............... 167 408 214 219 170 160 138 234 212
1945 

February. . 161 318 237 229 165 166 149 234 223
1 March........ 163 214 245 236 167 167 152 231 203

April..........
May...........

163 214 250 240 167 169 142 230 259
165 422 254 244 168 169 139 231 193

June............. 169 512 258 251 173 170 134 233 269
July............ 171 563 263 262 174 165 130 244 244
August......... 172 449 240 292 176 164 123 233 240
September. 175 432 198 236 174 164 120 228 159
October__ 180 459 181 205 176 171 120 226 181
November.. 182 467 188 212 173 173 126 227 235
December.. 184 438 197 221 170 174 130 228 223

1946
January.... 180 363 208 237 171 174 132 226 249
February... 339 209 254 173 175 133 223 275
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W h o le s a le  Prices o f  A m m o n ia te s

Nitrate 
of soda 

per unit N 
bulk

1910-14..............  $2.68
192 2....................  3.04
192 3....................  3.02
192 4....................  2.99
192 5....................  3.11
192 6....................  3.06
192 7....................  3.01
192 8....................  2.67
192 9 ....................  2.57
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....................  1.75
194 4....................  1.75
1945

February  1.75
March  1.75
April............... 1.75
May...............  1.75
June...............  1.75
July ....... 1.75
August  1.75
September. . .  1.75
October  1.75
November.... 1.75 
December.... 1.75

1946
January  1.75
February  1.75

192 2....................  113
192 3 ....................  112
192 4 ....................  I l l
192 5....................  115
192 6....................  113
192 7 ....................  112
1938....................  100
1929....................  96
1 9 3 0 ... . .   92
193 1....................  88
193 2....................  71
193 3....................  59
193 4....................  59
193 5....................  67
193 6 ....................  59
193 7....................  61
193 8 .................... 63
193 9 .................... 63
194 0 ....................  63
194 1....................  63
194 2.................... 65
194 3....................  65
194 4 ....................  65
1945

February  65
March............  65
April............... 65
May................ 65
June...............  65
July................  65
August  65
September. . .  65
October  65
November.... 65 
December.. . .  65

1946
January  65
February............ 65

Sulphate Cottonseed 
of ammonia meal 

bulk per S. E. Mills 
unit N 
$2.85 

2.58 
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
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42

1.42
1.42

Fish scrap, Fish scrap, Tankage
dried wet acid- 11%

11—12% ulated 6% ammonia,
ammonia, ammonia, 15% bone
15% bone 3% bone phosphate,
phosphate, phosphate, f.o.b. Chi-

— —.   f.o.b. factory, f.o.b. factory, cago, bulk,
per unit N bulk per unit N bulk per unit N per unit N

High grade 
ground 
blood, 

16-17%, 
ammonia 
Chicago, 

bulk, 
per unit N

90
102
86
87
84
79
81
72
64
51
36
39
42
40
43
46
48
47
48
49
49
50 
50
50
50
50
50
50
50
50
50
50
50
50

50
50

$3.50 $3.53 $3.05 $3.37 $3.526.07 4.66 3.54 4.75 4.996.19 4.83 4.25 4.59 5.165.87 5.02 4.41 3.60 4.255.41 5.34 4.70 3.97 4.754.40 4.95 4.15 4.36 4.90
5.07 5.87 4.35 4.32 5.70
7.06 6.63 5.28 4.92 6.00
5.64 5,00 4.69 4.61 5.72
4.78 4.96 4.15 3.79 4.58
3.10 3.95 3.33 2.11 .46
2.18 2.18 1.82 1.21 1.36
2.95 2.86 2.58 2.06 2.46
4.46 3.15 2.84 2.67 3.27
4.59 3.10 2.65 3.06 3.65
4.17 3.42 2.67 3.58 4.25
4.91 4.66 3.65 4.04 4.80
3.69 3.76 3.17 3.15 3.53
4.02 4.41 3.12 3.87 3.90
4.64 4.36 3.35 3.33 3.39
5.50 5.32 3.27 3.76 4.43
6.11 5.77 3.34 5.04 6.76
6.30 5.77 3.34 4.86 6.62
7.68 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71

7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71

Numbers (1910-14 — 100)
173 132 117 140 142
177 137 140 136 147
168 142 145 107 121
155 151 155 117 135
126 140 146 129 139
145 166 143 128 162
202 188 173 146 170
161 142 154 137 162
137 141 136 12 130
89 112 109 63 70
62 62 60 36 39
84 81 85 97 71

127 89 93 79 93
131 88 87 91 104
119 97 89 106 131
140 132 120 120 122
105 106 104 93 100
115 125 102 115 111
133 124 110 99 96
157 151 107 112 126

‘ 175 163 110 150 192
180 163 110 144 189
219 163 110 144 191

223 163 110 144 191
223 163 110 144 191
223 163 110 144 191
223 163 110 144 191
223 163 110 144 191
223 163 110 144 191
223 163 110 144 191
223 163 110 144 191
223 163 110 144 191
223 163 n o 144 191
223 163 110 144 191

223 163 110 144 191
223 163 110 144 191
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W h o le s a le  Prices o f  Phosphates a n d  P o ta s h * *

1910-14.............. $0,536

I

Super- Florida 
phosphate land pebble 

Balti- 68% f.o.b. 
more, mines, bulk, 

per unit per ton

1922.
1923.
1924.
1925.
1926.
1927.
1928.
1929.
1930.
1931.
1932.
1933.
1934.
1935.
1936.
1937.
1938.
1939.
1940.
1941.
1942.
1943.
1944.

1945 
February. .
March........
April..........
May...........
June...........
July............
August 
September. 
October.. . .  
November. 
December.. 

■1946
■ January. .
£ February..

.  1922. 
11923. 

I t  1924. 
I t  1925. 
I.C 1926. 
i t  1927. 
> | 1928. 
I. i  1929. 
C.l 1930. 
i f  1931. 
t>( 1932. 

1933. 
I 1934. 

1.1 1935. 
M  1936. 

f 1937.
1938.
1939.
1940.
1941.
1942.
1943.
1944.

i t

I

6

HI

1945 
February. .
March........
April..........
May...........
June...........
July............
August 
September. 
October.. . .  
November. 
December..

1946 
January. .  , 
February..

.566

.550

.502

.600

.598

.525

.580

.609

.542

.485

.458

.434

.487

.492

.476

.510

.492

.478

.516

.547

.600

.631

.645

$3.61
3.12
3.08 
2.31 
2.44 
3.20
3.09
3.12
3.18
3.18
3.18
3.18 
3.11 
3.14 
3.30
1.85
1.85
1.85
1.90
1.90 
1.94
2.13 
2.00
2.10

Tennessee 
phosphate 

rock, 
75% f.o.b. 

mines, 
bulk, 

per ton 
$4.88 

6.90
7.50 
6.60 
6.16 
5.57
5.50
5.50
5.50
5.50
5.50
5.50
6.50 
5.67 
5.69
5.50
5.50
5.50
5.50
5.50 
5.64 
6.29 
5.93 
6.10

Muriate 
of potash 

bulk, 
per unit, 
c.Lf. At

lantic and 
Gulf ports 

$0,714 
.632 
.588 
.582 
.584 
.596 
.646 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.622 
.522 
.522

Sulphate 
of potash 
in bags, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,953 
.904 
.836 
.860 
.860 
.854 
.924 
.957 
.962 
.973 
.873 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777

Sulphate 
of potash 
magnesia, 
per ton, 
cu.f. At

lantic and 
Gulf ports 

$24.18 
23.87 
23.32
23.72
23.72
23.58
25.55 
26.46
26.59
26.92
26.92 
26.90 
25.10 
22.49 
21.44 
22.94 
24.70 
15.17 
24.52 
24.75
25.55 
25.74
25.35
25.35

Manure 
salts 
bulk, 

per unit, 
e.i.f. At

lantic and 
Gulf ports1 

$0,657

.537

.586

.607

.610

.618

.618

.618

.601

.483

.444

.505

.656

.572

.670

.573

.570

.205

.195

.195

Kainit, 
20% 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,655 
.508 
.474 
.472 
.483 
.524 
.581 
.602 
.605 
.612 
.612 
.591 
.565 
.471 
.488 
.660 
.607 
.623 
.670

650 2.20 6.13 .535 .797 26.00 .200
650 2.20 6.20 .535 .797 26.00 .200 . . . .

650 2.20 6.20 .535 .797 26.00 .200 . . . .

650 2.20 6.20 .535 .797 26.00 .200 . . . .

650 2.20 6.20 .471 .701 22.88 .176 . . . .

650 2.20 6.20 .503 .749 24.44 .188
650 2.20 6.20 .503 .749 24.44 .188 . . . .

650 2.20 6.20 .503 .749 24.44 .188 . . . .

650 2.20 6.28 .535 .797 26.00 .200 . . . .

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

650 2.20 6.40 .535 .797 26.00 .200 ....
650 2.20 6.40 .635 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200 -----------

Index Number* (1910*14 =>100)
106 87 141 89 95 99 . . . . 78
103 85 154 82 88 96 *  e  e  e 72
94 64 135 82 90 98 • e  e  • 72

110 68 126 82 90 98 • • • • 74
112 88 114 83 90 08 82 80
100 86 113 90 97 106 89 89
108 86 113 94 100 109 92 92
114 88 113 94 101 110 93 92
101 88 113 95 102 111 94 93
90 88 113 95 102 111 94 93
85 88 113 95 101 111 94 90
81 86 113 93 91 104 91 86
91 87 110 68 79 93 74 72
92 91 117 58 72 89 68 75
89 51 113 65 74 95 77 85
95 51 113 71 79 102 85 93
92 51 113 73 81 104 87 95
89 53 113 73 79 101 87 93
96 53 113 72 77 102 87 • e • •

102 54 110 73 82 106 87 • • •

112 69 129 73 85 106 84 • • • •

117 55 121 73 82 105 83 e  e  • e

120 68 125 73 82 105 83 . . . .

121 61 126 75 84 108 83
121 61 127 75 84 108 83 • • e  •

121 61 127 75 84 108 83 • *  • •

121 61 127 75 84 108 83 • • • •

121 61 127 66 74 95 80 e  e • •

121 61 127 70 79 101 82 e  e  e e

121 61 127 70 79 101 82 • e  e  •

121 61 127 70 79 101 82 ■ s e e

121 61 129 75 84 108 83 e e  e  •

121 61 131 75 84 108 83 e •  *  e

121 61 131 75 84 108 83 . . . .

121 61 131 75 84 108 83
121 61 131 75 84 108 83
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C o m b in e d  In d e x  N u m b e rs  o f Prices o f  F e rtilize r M a te r ia ls , Farm  Products 
a n d  A ll C o m m o d ities

Farm
prices*

Prices paid 
by farmers Wholesale 

for com- prices 
modifies of all corn- 
bought* moditiest

Fertilizer Chemical Organic 
materials! ammoniates ammoniates

Superphos
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 9 4 ;
1928............... 151 155 141 121 87 177 108 971
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 j
1932............... 68 108 95 71 46 48 85 99
1933............... 72 108 96 70 45 71 81 95 j
1934............... 90 122 109 72 47 90 91 72
1935............... 109 125 117 70 45 97 92 63 x
1936............... 114 124 118 73 47 107 89 69 ,
1937............... 122 131 126 81 50 129 95 75 j
1938............... 97 123 115 78 52 101 92 77 5
1939............... 95 121 112 79 51 119 89 77 j
1940............... 100 . 122 115 80 52 114 96 77 ]
1941............... 124 131 127 86 56 130 102 77 ’
1942............... 159 15 i 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
February. . 199 179 153 97 57 175 121 78
March....... 198 180 153 97 . 57 175 121 7 8 1
April.......... 203 180 154 97 57 175 121 78 i
May.......... 200 180 154 97 57 175 121 78
June.......... 206 180 155 95 57 175 121 69 j
July........... 206 180 154 96 57 175 121 74 j
August. . . . 204 180 154 96 57 175 121 74 j
September. 197 181 153 96 57 175 121 74 j
October.. . 199 182 154 97 57 175 121 78 {
November. 205 182 156 97 57 175 121 78 |
December . 207 183 156 97 57 175 121 78

1946
January. 206 184 156 97 57 V 175 121 78 j

February.. 207 185 156 97 57 175 121 78

• U. S .  D. A. figures. Beginning Jan u ary  1946 farm  prices and index n u m b e r s  of 
ipecific farm  products revised from  a calendar year to a crop-year basis, i r u t n  
irops index adjusted to the 1924 level of the all-com m odity index.

t  Departm ent of Labor index converted to 1910-14 base. __
t  The Index numbers of prices of fertilizer m aterials are based on o r i g i n a l  stu y 

nade by the Departm ent of A gricultural Econom ics and Farm  .
Cornell U niversity, Ithaca, New York. These indexes are complete since !»»'• 
rhe series was revised and rew eighted as of March 1940 and November 1942- .

1 Beginning w ith  Jan e  1941, manure sa lts prices are F , O. B. mines, the omy
• • 'The annual average o f potash prices is higher than the weighted average of 

prices actu a lly  paid because since 1926 better than 90% of the pot"»J n*e-d OB, 
agriculture has been contracted fo r during the discount period. Prom 1937 on. 
the maximum seasonal discount has been 12%.



This section contains a short review o f some o f the most practical and im portant bulletins* and lists 
11 recent publications o f  the United States Department o f A griculture, the State Experim ent Stations, 
md Canada, relating to Fertilisers, Soils, Crops, and Econom ics. A file o f this departm ent o f B ET TER  
-HOPS W ITH PLANT FOOD would provide a com plete index covering all publications from  these 
ources on the p articu lar sub jects named.

Fertilizers

"Potash Standard Rotation Requirements,’’ 
Dept, of Agron., Univ. of III., Urbana, III., 
lG1198a, March 1944, R. H. Bray.

"The Potash Problem in Illinois’’ Univ. of
11., Agr. Exp. Sta., Urbana, III., AG1215, May 
J944, R. H. Bray.

"Fertilizer Analyses and Registrations,’’ Div. 
if Feed & Fert. Control, St. Paul, Minn., 
Sept. 1945.

Information Sheets—No. 327, Fertilizer Rec
ommendations for Miss., 1945, Clarence Dor- 
\nan; No. 331, Sources of Nitrogen for Oats 
n South Miss., T. E.- Ashley; No. 332, Top 
press Oats With Nitrogen, Russell Coleman; 
No. 334, Nitrogen Side-dressing for Cabbage: 
Crystal Springs, E. L. Moore; No. 336, Sources 
of Nitrogen: Poplarville, 1943-44, T. E. Ash- 
'ey & Russell Coleman; No. 337, Nitrogen 
$ide-dressing for Tomatoes, E. L. Moore; No. 

1145, Fertilizing Young Tung Trees, S. R. 
tGreer; No. 349, Calcium Silicate Slag as a 
ISource of Agricultural Lime, J. L. Anthony, 
|Agr. Exp. Sta., State College, Miss.
I "1945 Fertilizer Recommendations for 

SV heat, Other Fall-Sown Grains, and Perma
nent Pastures,’’ Agr. Ext. Serv., Ohio State 
jLJniv., Columbus, Ohio, No. 257, Rev. July 
11945, Earl Jones and Robert E. Yoder.

"The Need for Lime of Some East Texas 
tSoils," Agr. Exp. Sta., A. £r M. College of 
WTexas, College Station, Texas, P.R. 963, Sept. 
1/945, J. F. Fudge and G. S. Fraps.

"The Availability to Plants of Phosphates 
IApplied with Cattle Manure,’’ Agr. Exp. Sta., 
VJniv. of Vt., Burlington, Vt., Bui. 525, Dec. 
1/945, Alvin R. Midgley and David E. Dundee.

"Fertilizers for Irrigated Alfalfa,’’ Agr. Exp. 
ISta., State* College of Wash., Pullman, Wash., 
IBid. 465, June 1945, FI. P. Singleton, C. E. 
Nelson, and C. 0 . Stanberry.

"Commercial Fertilizers 1945," Wis. State 
Dept, of Agr., Madison, Wis., No. 257, April 
1945, W. B. Griem.

Soils

"Soil Testing," Agr. Exp. Sta., Univ. of Fla., 
Gainesville, Fla., Press Bui. 617, Nov. 1945, 
F. B. Smith and Geo. D. Thornton.

"Carthage Soil Experiment Field 1911-

1944," Dept, of Agron., Agr. Exp. Sta., Univ. 
of 111., Urbana, III., AG838, May 1945, F. C. 
Bauer, A. L. Lang, M. H. Nelson.

"The Morrow Plots,” Dept, of Agron., Agr. 
Exp. Sta., Univ. of III., Urbana, III., AG948, 
May 1945, F. C. Bauer and C. H. Fam ham.

"Brownstown Soil Experiment Field 1945," 
Dept, of Agron., Agr. Exp. Sta., Univ. of III., 
Urbana, III., AG953, April 1945, F. C. Bauer 
and P. E. Johnson.

"Ewing Soil Experiment Field 1910-1944," 
Dept, of Agron., Agr. Ex - Sta., Univ. of III., 
Urbana, III., AG1096d, April 1945, F. C. Bauer 
and C. J. Badger.

"Mumford Plots—Systems of Soil Treat
ment," Dept, of Agron., Agr. Exp. Sta., Univ. 
of III., Urbana, III., AG1150 Rev., April 1945, 
F. C. Bauer, A. L. Lang, and C. H. Famham.

"Brief Description of Kendall County Soils," 
Agr. Exp. Sta., Univ. of III., Urbana, III., 
AG1188, Jan. 1944.

"Do Not Burn Crop Residues," Dept, of 
Agron., Univ. of 111., Urbana, III., AG1202, 
Feb., 1944, L. B. Miller.

"Soil Test Interpretation and Fertilizer Use," 
Dept, of Agron., Univ. of III., Urbana, III., 
AG1220, May 1944, R. H. Bray.

"A Guide to Soil Conservation District Or
ganization in Illinois," Agr. Exp. Sta., Univ. 
of III., Urbana, III., AG1230, Aug. 1944, E. D. 
Walter and W. F. Purnell.

"Enfield Soil Experiment Field 1912-1944," 
Dept, of Agron., Agr. Exp. Sta., Univ. of 111., 
Urbana, III., April 1945.

" Winter Legumes Save Soil Even After 
Turning," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Inf. Sheet 340, May 1945, 
Russell Woffdburn.

"Potassium Needs of New Jersey Soils," 
Agr. Exp. Sta., Rutgers Univ., New Bruns
wick, N. J., Bui. 721, Dec. 1945, F. E. Bear,
A. L. Prince, and J. L. Malcolm.

"Soil Survey of The Dalles Orchard Area, 
Oregon," Agr. Exp. Sta., Ore. State College, 
Corvallis, Ore., Bui. 424 Sept. 1944, O. F. 
Bartholomew.

"The McKenzie and Muddy Creeps Irriga
tion Projects," Agr. Exp. Sta., Ore. State Col
lege, Corvallis, Ore., Cir. 168, June 1945, E. L. 
Potter, Alexander Joss, D. Curtis Mumford, 
and H. L. Thomas.

"Facts About Wyoming Soil Conservation

37
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Districts,” Agr. Ext. Serv., Univ. of Wyoming, 
Laramie, Wyo., Cir. 89.

“Laying Out Fields for Tractor Plowing,” 
U.S.D.A., Washington, D. C., F.B. 1945 
(Rev.), Nov. 1945, C. D. Kinsman and L. A. 
Reynoldson.

"Physical Land Conditions,” U.S.D.A.,
Washington, D. C., Phys. Land Survey No. 26, 
E. N. Steely.

Crops
"Seventieth Annual Report of the Ontario 

Agricultural College and Experimental Farm
1944,” Ont. Dept, of Agr., Ont., Canada.

“Triple-Purpose Cover Crops,” Ext. Serv., 
Univ. of Conn., Storrs, Conn., Fold. 3, Aug.
1945, J. S. Owens.

“Poultry Pasture’’ Agr. Exp. Sta., Univ. of 
Dela., Newark, Del a., Bui. 254, May 1945, 
Edmund Hoffmann.

“Timber— Grazing— Game,” Agr. Ext. 
Serv., Univ. of Fla., Gainesville, Fla., Bui. 127, 
Dec. 1945, Louis T. Nieland.

“Shaving the Future of Hawaii’s Agricul
ture," Agr. Exp. Sta., Univ. of Hawaii, Hono
lulu, Hawaii, Aug. 1945.

“Inoculation of Legumes,” Agr. Exp. Sta., 
Univ. of III., Urbana, III., AG1206, March
1944, M. D. Apple man and O. H. Sears.

“Investigation on Agronomy Pasture Plots,” 
Agr. Exp. Sta., Univ. of III., Urbana, 111., 
AG1221, June 1944, R. F. Fuelleman and 
W. L. Burlison.

“Report of Commercial Legume Inoculants," 
Agr. Exp. Sta., Univ. of 111., Urbana, III., 
AG1229, July 1944, M. D. Appleman and
O. H. Sears.

“Kudzu,” Agr. Exp. Sta., Univ. of 111., Ur
bana, 111., AG1244, Feb. 1945, R. F. Fuelleman.

“Lincoln Soybeans,” Agr. Exp. Sta., Univ. 
of 111., Urbana, 111., AG1246, Feb. 1945. C. M. 
Woodworth and L. F. Williams.

“Mangels,” Agr. Exp. Sta., Univ. of 111., Ur
bana, 111., AG1251, April 1945, R. F. Fuelle
man.

“Millets in Illinois,” Agr. Exp. Sta., Univ. 
of III., Urbana, 111., AG1254, April 1945, R. F. 
Fuelleman.

“Investigations on Agronomy Pasture Plots,” 
Agr. Exp. Sta., Univ. of III., Urbana, 111., 
AG1262, June 1945, R. F. Fuelleman and 
W. L. Burlison.

“Growing Garden Roses,” Agr.’ Exp. Sta., 
Iowa State College, Ames, Iowa, Bui. P76, Oct.
1945, E. C. Volz.

“How to Grow Flax in Iowa,” Agr. Ext. 
Serv., Iowa State College, Ames, Iowa, Pam
phlet 101, Feb. 1945.

“Potatoes,” Agr. Exp. Sta., Univ. of Me., 
Orono, Me., Bui. 438, June 1945.

"The Maine Extension Service Reports Prog
ress,” Ext., Serv., Univ. of Me., Orono, Me., 
Bui. 339, Dec. 1945.

“Highlights of the Work of the Mississippi 
Experiment Station,” 57th A.R., Agr. Exp. 
Sta., State College, Miss.

“Mechanical Production of Cotton,” Agr.

Exp. Sta., Miss. State College, State College 
Miss., Bui. 423, Sept. 1945, P. W. Gull andl 
J. E. Adams.

Information Sheets—Roses for the Home 
Garden, F. S. Batson; Peanuts for Pork. Pro
duction, T. E. Ashley; Summer Legumes With' 
Tung Trees in South Mississippi, S. R. Greer; 
Gladiolus for the Home, F. S. Batson; Home 
Production of Dahlias, F. S. Batson; Soybean \ 
Varieties, 1944; Sugarcane Varieties, Poplar- 
ville, 1943-1944; T. E. Ashley; The Use of\ 
Urea in Making Silage from Sweet Sorghum, 
Ray H. Means; Ramie: A Possible Source of' 
Bast Fiber, J. F. O’Kelly; Agr. Exp. Sta., Miss. 
State College, State College, Miss.

“4-H Project for Missouri,” Agr. Ext. Serv., 
Univ. of Mo., Columbia, Mo., Manual 38, 
Jan. 1946.

“New Jersey Ten-Ton Tomato Club!’ Ext.,, 
Serv., N. J. College of Agr. & Exp. Sta., New 
Brunswick, N. J., C. H. Nissley.

"Better Crops of Winter Barley,” Ext. Serv.,, 
Rutgers Univ., New Brunswick, N. J., Bui. 240, 
Aug. 1945, C. S. Garrison and R. S. Snell. .

“The Importance of Environment for Grow- 
, ing Apples,” Agr. Exp. Sta., Rutgers Univ.,, 

New Brunswick, N- /•» Cir. 498, Aug. 1945,, 
M. A. Blake, L. J. Edgerton, and O. W. David
son.

“Growing Soybeans in New Jersey,” Agr. 
Ext., Sta., Rutgers Univ., New Brunswick, 
N. J., Cir. 499, Aug. 1945, C. S. Garrison.

“Studies on Storage Scald of A*pies,” Agr. 
Exp. Sta., Cornell Univ., Ithaca, N. Y., Bui. 
813, Jan. 1945, R. M. Smock and F. W. 
Southwick•

“Soybeans, An Old Food in a New World" 
Ext. Serv., Cornell Univ., Ithaca, N. Y., Bui. 
668, Feb. 1945.

“Spacing Affects Yield of Asparagus,” Agr. 
Exp. Sta., Cornell Univ., Ithaca, N. Y., Bui. 
822, March 1945, H. C. Thompson.

"Pasture Experiments with Growing Pul
lets,” Agr. Expt. Sta., Cornell Univ., Ithaca, 
N. Y., Bid. 823, March 1945, G. F. Hueser, 
L. C. Norris, and J. H. Bruckner.

“Oklahoma Farm Wheat Improvement 
Program, 1944-45,” Agr. Exp. Sta., Okla.
A. £r M. College, Stillwater, Okla., Cir. M-151, 
Sept. 1945, Roy M. Oswalt.

“Planning a Year-Round Poultry Green 
Feed Program for Oklahoma,” Agr. Exp. 
Sta., Okla A. & M. College, Stillwater, Okja-, 
Cir. C-120, Jan. 1946, R. H. Thayer.

"Corn in Oklahoma!’ Ext. Serv., Okla. A. & 
M. College, Stillwater, Okla., Cir. 324 (Rev.), 
Wesley Chaffin.

"4-H Club Pasture Project!’ Ext. Serv., 
Okla. A. & M. College, Stillwater, Okla., Cir. 
420, Sam B. Durham.

“Sudan Grass, Millets, and Sorghums in 
Oregon,” Agr. Exp. Sta., Ore. State College, 
Corvallis, Ore., Bui. 425, March 1945, H. A. 
Schoth and H. H. Rampton.

“Crop Variety Recommendations for Ore
gon,”- Agr. Exp. Sta., Ore. State College, 
Corvallis, Ore., Bui. 426, April 1945.
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"Alta Fescue Production in Oregon," Agr. 
Exp. Sta., Ore. State College, Corvallis, Ore., 
Bui. 427, July 1945, H. H. Rampton.

'What’s Neu/ in Oats,” Agr. Ext. Serv. Pa. 
State College, State College, Pa., Leaf. 112, 
Feb. 1945, R. R. Copper and L. O. Weaver.

'Growing Peas for Canning and Freezing," 
Agr. Ext. Serv., Pa. State College, State Col
lege, Pa., Leaf. 114, March 1945, Jesse M. 
Huffington.

Trials of Annual Flowers, 1945," Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Sept. 1945, E. I. Wilde, Conrad B. Link, and 
John R. Culbert.

"Plantas Medicinales de Posible Cultivo en 
Puerto Rico," Est. Exp. Agr., Univ de P.R., 
Rio Piedras, P. R., Bol. 67, Junio de 1945, 
Esteban Nunez Melendez.

"Some of the Interrelationships of Soils and 
Plants, Animal and Human Nutrition," Ext. 
Serv., Clemson Agr. College, Clemson, S. C„ 
Cir. 273, July 1945, J. M. Napier.

"Sericea as a Soil-improving Crop for Corn’’ 
Agr. Exp. Sta., Univ. of Tenn., Knoxville, 
Tenn., Bui. 197, Sept. 1945, C. A. Mooers and 
1B. P. Hazlewood.

"Fifty-sixth Annual Report 1943," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn.

"Promising Peach Varieties for North 
Texas," Agr. Exp. Sta., A. Gr M. College, Col- 
lege Station, Texas, P.R. 973, Nov. 1945, U. A. 
Randolph.

"The Spread of Potato Scab in Soil by Potato

(Plant Humus," Agr. Exp. Sta., Univ. of Vt., 
Burlington, Vt., Bui. 528, Dec. 1945, B. F. 

iLutman.
"Treat Seed Peanuts for Profit," Agr. Exp. 

[.S/a., Va. Polytechnic Inst., Blacksburg, Va., 
Bnl. 382, Nov. 1945, S. A. Wingard and E. T. 

1 Batten.
I "Tobacco Plant-Bed Management," Agr. 
|Exp. Sta., Va. Polytechnic Inst., Blacksburg, 
Va., fiul. 384, Dec. 1945, R. G. Henderson,
E. M. Matthews, and W. A. Jenkins.

"Alfalfa Varieties under Irrigation," Agr. 
Exp. Sta., State College of Wash., Pullman, 
Wash., Bui. 464, June 1945, H. P. Singleton,
C. E. Nelson, and C. O. Stanberry.

"Tobacco Seed Beds," Agr. Exp. Sta., Univ. 
of Wis., Madison, Wis., Bui. 467, Oct. 1945, 
James Johnson and Wm. B. Ogden.

"Serves Farm and Home," Ext. Serv., Univ. 
of Wis., Madison, Wis., Cir. 363, Aug. 1945.

"Currants Gr Gooseberries in Wisconsin," 
| Ext. Serv., Univ. of Wis., Madison, Wis., Cir. 
177, May 1933 (Rev. Aug. 1945), James G. 
Moore.

"Lawns," Ext. Serv., Univ. of Wis., Madison, 
Wis., Stencil Cir. 244, Sept. 1945, James G. 
Moore.

*"Produce High Quality Hay," Ext. Serv., 
Laramie, Wyo., Cir. 85, Jan. 1945, Geo. W. 
Boyd.

"Pastures for Wyoming," Agr. Ext. Serv., 
Univ. of Wyo., Laramie, Wyo., Cir. 90, June 
1945, Geo. W. Boyd.

"The Renovation of Native and Alfalfa

Meadows," Ext. Serv., Univ. of Wyo., Laramie, 
Wyo., Cir. 91, June 1945, Geo. W. Boyd.

"Report of the Chief of the Bureau of 
Plant Industry, Soils, and Agricultural En
gineering, Agricultural Research Administra
tion, 1945," U.S.D.A., Beltsville, Md.

"Report of the Secretary of Agriculture
1945," U.S.D.A., Washington, D. C.

Economics

"Arizona Agriculture 1946," Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., Bui. 202, Jan.
1946, Geo. N. Barr.

"Connecticut Vegetable Acreages 1943- 
1944-1945," Dept, of Agr. State of Conn., 
Storrs, Conn., Bui. 92, Dec. 945.

"Nineteenth Annual Report of the Farm 
Bureau Farm Management Service," Dept, of 
Agr. Econ., Univ. of III., Urbana, 111., AE2202, 
May 1944, M. L. Mosher, W. A. Herrington,
B. E. King, M. P. Gehlbach, E. M. Hughes, 
W. E. Buddemeier, F. J. Reiss, and H. C. M. 
Case.

"A Recipe for Good Farming," Ext. Serv., 
Univ. of III., Urbana. 111., AE2344, Oct. 1945, 
M. L. Mosher, F. J. Reiss, and B. E. King.

"Outlook, for Agriculture in the Immediate 
Post War Period," Dept, of Agr. Ext., Purdue 
Univ., Lafayette, Ind., Aug. 1945.

"Land Prices During World War II in 
Eleven Indiana Counties 1941-1944," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., 
Mimeo. 1, April 1945, E. O. Waples.

"Indiana’s Agricultural Production for 1946," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Mimeo. 3, July 1945.

"Indiana’s Optimum Agricultural Produc
tion for 1945," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Mimeo. 32, July 1944.

"Study Your Own Farm Work Methods," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind.,
A. E. Mimeo. 36, Jan. 1945, L. S. Hardin. 

"Crop Plans for 1945," Ext. Serv., Iowa State
College, Ames, Iowa, Pamph. 97, Jan. 1945.

Farm Success Factors—F.M. 362, Corn and 
Livestock Farming, Area 1, A. H. Haist and
B. R. Bookhout; F.M. 363, Small Grains and 
Livestock, Area 2, B. R. Bookhout and A. H. 
Haist; F.M. 364, Southwestern Fruit Gr Truck 
Crops, Area 3, K. T. Wright,-A. H. Haist, Gr
B. R. Bookhout; F.M. 365, Poultry, Dairy Gr 
Truck Crops, Area 4, B. R. Bookhout and 
A. H. Haist; F.M. 366, Dairy and General 
Farming, Area 5, A. H. Haist and B. R. Book
hout; F.M. 367, Dairy and Cash Crops, Area 6, 
A. H. Haist and B. R. Bookhout; F.M. 368, 
Dairy, Hay, Gr Special Crops, Area 7, B. R. 
Bookhout and A. H. Haist; F.M. 369, Beans, 
Sugar Beets, and Dairy, Area 8, A. H. Haist 
and B. R. Bookhout; F.M. 370, Cattle, Sheep, 
Gr Forage, Area 9, B. R. Bookhout and A. H. 
Haist; F.M. 371, Central Potato Gr Dairy, Area 
10, A. H. Haist and B. R. Bookhout; F.M. 372, 
Northern Fruit & Dairy, Area 11, K.T. Wright,
A. H. Haist, and B. R. Bookhout; F.M. 373, 
Northern Potato Gr Dairy, Area 12, B. R.
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Bookjhout and A. H. Haist; F.M. 374, Cattle, 
Potatoes, & Self-sufficing, Area 14, B. R. Book- 
hout and A. H. Haist; F.M. 375, Cattle, Hay, 
and Spring Grains, Area 15, A. H. Haist and
B. R. Bookjiout; F.M. 376, Dairy and Potatoes, 
Area 16, B. R. Bookhout and A. H. Haist;
F.M. 377, Potatoes, Dairy, & Part Time, Area 
17, B. R. Bookjiout and A. H. Haist; Farm 
Mgt. Dept., Ext. Serv., Mich. State College, 
East Lansing, Mich.

44Capital Needed to Farm in the Midwest," 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn., 
Bui. 389, Jan. 1946.

44Developing Young Farmer Programs in 
Ohio," Dept, of Agr. Educ., Ohio State Univ., 
Columbus, Ohio, Bui. 100, Oct. 1945, Ray 
Fife.

44Cost of Producing Apples £r Pears in the 
Hood River Valley, Oreg," Agr. Exp. Sta., Ore. 
State College, Corvallis, Ore., Bui. 429, July 
1945, G. W. Kuhlman, J. H. Blosser and D. C. 
Mumford.

44Man Labor Requirements for Harvesting 
Pole Snap Beans in Oregon," Agr. Exp. Sta., 
Ore. State College, Corvallis, Ore., Cir. 166, 
May 1945, M. T. Wilcox and D. C. Mumford.

44Cost of Production and Utilization of 
Crested Wheat grass on Eastern Oregon Wheat 
Farms," Agr. Exp. Sta., Ore. State College, 
Corvallis, Ore., Cir. 167, May 1945, H. L. 
Thomos, G. W. Kuhlman, and D. C. Mumford.

44Inventory of Farmers’ Cooperatives, Penn
sylvania, 1943," Agr. Exp. Sta., Pa. State 
College, State College, Pa., Bui. 474, June 
1945, J. K. Stern.

44Good Safe Farming," Ext. Serv., Clemson 
Agr. College, Clemson, S. C., Cir. 274, Oct. 
1945.

44Seasonal Variations in Virginia Farm 
Prices," Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. 375, Sept. 1945, F. L. 
Underwood.

44Farm and Manufacturing Wages in Vir
ginia," Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. 378, Oct. 1945, F. L. 
Underwood.

44Peach Production Costs in the Yakima 
Valley, Washington, 1943 and 1944," Agr. 
Exp. Sta., State College of Wash., Pullman, 
Wash., Bui. 467, July 1945, B. D. Parrish.

44Food Production Goals for 1946," Agr. 
Ext. Serv., State College of Wash., Pullman, 
Wash., Cir. 97, Jan. 1946.

44Farmstead Planning," Agr. Ext. Serv., 
State College of Wash., Pullman, Wash., Bui. 
337, Feb. 1946, Arthur J. Cagle.

44Cauliflower Grows in Canaan Valley," Ext.

Serv., W. Va. Univ., Morgantown, W. Va., Cir. 
343, Aug. 1945, Robert S. Boal.

"Report of the Chief of the Agricultural 
Adjustment Agency," U.S.D.A., Washington;
D. C.

44The 1946 Agricultural Conservation Pro
grams for: NER-1010-Conn.; NER-1010-Me ■ 
NER-1010-Mass.; NER-1010-N. H .; NEW 
1010-N. J.; NER-1010-N. Y .; NER-1010-Pa.l 
NER-1010-R. L ; NER-1010-Vt., U.S.D.A., 
Washington 25, D. C.

44Handbook of Conservation Practices for- 
SRB-1001-Ala.; SRB-1001-Ark.; SRB-lOOl] 
Fla.; SRB-1001-Ga.; SRB-1001-La.; SRB-1001A 
Miss.; SRB-lOOl-Okla.; SRB-1001-S. C.; SKflJ 
1001-Tex.," U.S.D.A., Washington, D. C. £

444-H in War and Peace," U.S.D.A., Wash-1 
ington, D. C., AWl-115, July 1945.

44Effect of the War on County Farm Bureaui 
Cooperative Associations in Indiana," Farm Cr.j 
Adm., U.S.D.A., Washington, D. C., Mis. Pull.I 
88, Oct. 1945, Jane L. Scearce.

44Agricultural Geography of the PhilippineJ 
Islands," U.S.D.A., Washington, D. C., Dec\ 
1945, Reginald G. Hainsworth and Raymondi 
T. Moyer.

44World Food Situation 1946," U.S.D.A.„ 
Washington, D. C., Feb. 1946.

441946 Handbook (Agricultural Conservation| 
Program)," U.S.D.A., Washington, D. C.,j 
Wr 46-1, Ariz., Calif., Colo., Idaho, Kans.j 
Mont., Nev., N. M., N. Dak-. Oreg., Utah\ 
Wash., and Wyo., Dec. 1945.

44Handbook °f Conservation Practices 1946,"J 
U.S.D.A., Washington, D. C., ECR-1001-Dcl.,, 
Ky., Md., N. C., Tenn., Va., and W. Va., Oct] 
1945.

44Insular Agricultural Conservation Programi 
1946 Bulletin," U.S.D.A., Washington, D..C-' 
A CP-4946 Insular.

44Domestic Cotton Surplus Disposal Pro-< 
grams," U.S.D.A., Washington, D. C.. Miss. 
Pub. 577, Sept. 1945, E. H. Omohundro 
N B. Salant, M. R. Cooper and L. D. Howell. I

"The Balance Sheet of Agriculture' 1945,”! 
U.S.D.A., Washington, D. C., Mis. Publ. 583,j 
Dec. 1945, A. L. Tostlebe, D. C. Horton A 
R. J. Burroughs, H. C. Larsen and L. A. Jo ties.\

44Statistics of Farmers’ Marketing and Pur-\ 
chasing Cooperatives 1943-44," U.S.D.A.,\
Washington, D. C., Misc. Rept. 83, Oct. 1945,1 
Grace Wanstall.

44Economic Objectives of Farmers’ Coopera
tives," U.S.D.A., Washington, D. C., Mis.\ 
Publ. 90, Oct. 1945, E. A. Stokdyk-

"Making the Most of Your Co-op Annual\ 
Meeting," U.S.D.A., Washington, D. C., Mi’s-1 

Rept. 92, Nov. 1945, French M. Hyre.

As a man grows older and wiser, The spread doesn’t seem to wait for 
he talks less and says more. middle-age, anymore.
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Seek Tests For Quality
The harvesting and Held handling of 

an edible farm product—whether it is 
to be marketed fresh, frozen, canned, or 
dried—determines in large degree how 
acceptable the product will be to the 
consumer. Not only are chemical anal
yses and physical tests being made to de
termine changes in the product at vari
ous stages, but a considerable group of 
research workers are seeking objective

tests to detect quality changes (during 
handling. What the scientist is after is 
the translation of his research findings 
into readily applied, comparatively sim
ple tests that can be used in industry 
as aids for control during harvesting, 
handling, and processing of the com
modity.—H. C. Diehl, Bureau of Agri
cultural Chemistry and Engineering, 
U. S. Department o f Agriculture.

Aiming for Higher Goals
(From page 26)

duced 35,241 lbs. of milk, sold at 
$929.63 in 90 days.

My goal for 1946 is not for only 100 
bu. of corn or three cows per acre, but 
with an abundance of balanced fertility, 
10 lbs. of milk per acre daily or 400 lbs. 
of milk daily for 365 days. My aim 
shall be to make the corn, hay, small

grain, and pasture, through the use of 
organic matter and lime, plus liberal 
amounts of potash and phosphate, pro
duce milk, eggs, and meat that are 
high in minerals, proteins, carbohy
drates, and vitamins for a better-nour
ished world.

Field Trials with Fertilizers in S. D.—1945
(From page 18)

Recommendations
The following general recommenda- 

j tions for fertilizer are made for South 
I Dakota:

a 10-10-5 analysis, plus manure and crop 
residues are recommended.

A combination of fertilizer-grain 
drill is recommended for applying ferti-

Crops

I Small grains.........................................
I Com.......................................................
| Hay and pastures, and grass seeds. 

Potatoes................................. ..............

Amount per acre

100 to 150 lbs. 
100 to 200 lbs. 
100 to 200 lbs. 
300 to 500 lbs.

Analysis

4-24-12 or 10-20-0 
4-24-12 or 10-20-0 

20- 0-0 
4-24-12

On soils prepared by leveling for ir- 
j rigation heavy applications of fertilizer 
I and manure must be used to produce a 

crop. About 200 to 400 pounds per 
acre of a complete fertilizer, containing

lizers to small grains or grass seedings. 
For corn the placement of fertilizer 
in a narrow band in the plow sole with 
a fertilizer attachment on the plow has 
proven best. The corn planter attach-
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ment was found to be least effective. 
For potatoes the fertilizer attachment 
on the planter or plow sole application 
with the attachment on the plow is the 
recommended method.

In conclusion, it should be empha
sized that commercial fertilizers are 
not a substitute for other well-estab

lished soil-management practices. Crop' 
rotations including legumes and grasses,, 
the return of crop residues, and then 
use of manure supplemented with com
mercial fertilizers constitute good soil! 
management.—Agronomy Department 
Pamphlet No. 6.

The Story of Potash
( From page 13)

in this country to the German industry. 
Carlsbad potash is not a by-product 
nor is there one associated with it. 
In fact, the Carlsbad ores are so free 
from impurities that some of them need 
only to be crushed for use as a ferti
lizer, although most of the output is 
refined in order to give a more concen
trated product.

Thus, within a generation since Amer
ican manufacturers and farmers were 
suddenly caught short of potash, a 
great industry for producing this im
portant commodity has been created. 
Although, according to present esti

mates, America does not have as large 
deposits of soluble potash as do Ger
many and some other countries, we 
have enough to last many years at the 
present rate of consumption. There is 
no need to worry about the immediate 
future to say the least.

It is in the field of agriculture that 
the greatest strides have been made in 
the use of potash salts. From the 
consumption of a negligible amount to 
the use of more than half million tons 
for fertilizer alone within 100 years is 
fair progress. This progress has not 
been made without considerable effort

T obacco plots, Massachusetts Experim ent S tation , 1 7 5  pounds potash per acre used. F o r Connecticut 
Valley tobacco 6 -3 -6  is a popular grade o f fertiliser .
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on the part of research and educational 
agencies. There was no prior demand 
for fertilizer potash awaiting the devel
opment of a supply. The demand was 
created largely after the material be
came available, first mainly on the 
strength of nutritional theory and later 
on the basis of experimental evidence.

There is now abundant proof that 
many soils require additions of soluble 
potash to supplement the meager sup
ply of available native potash in order 
to produce optimum crop yields. Some 
soils, of course, respond better than 
others to such application, and there is 
also a difference in the requirements 
of crop plants. It has been found, for

example, that till and outwash soils of 
the Northeastern glaciated region of the 
United States need fertilizer potash for 
the production of many crops, includ
ing hay and pasture grasses and clovers, 
corn, potatoes, tobacco, asparagus, 
onions, and most vegetables. Also, 
marked response to potash has been 
obtained from many crops on soils of 
the Atlantic and Gulf Coastal Plains, 
on the residual soils of the Piedmont, 
other sections of the South, and in some 
parts of the West. The full story of 
the role of potash in plant nutrition 
cannot yet be told; the romance is still 
unfolding.

Tomatoes Are a Field Crop in Western Ohio
(From page 8 )

be carefully placed some distance later
ally from the seed.

Today, the common method of seed
ing in Ohio is to apply the fertilizer 
with a corn planter to which is attached 
a trailing garden seeder. This im
provised method can hardly be expected 
to place fertilizer properly for seeds 
that are sensitive to contact with the 
soluble constituents. Clearly, special 
planting equipment is needed if toma

toes are to be grown successfully and 
reliably from direct seedings in the 
field.

A Glance at the Future
As a whole, the growing of tomatoes 

for processing, as a farm crop on the 
fertile soils of western Ohio, seems to 
be an entirely sound economic practice. 
The production has trebled in the past 
15 years, and the limit is not yet in 
sight. In 12 prominent tomato coun

Fig. 3 .— Superphosphate ( 2 0  per cen t) placed in the row increased the growth o f tom ato seedlings 
in  Brookston clay loam . Labels indicate the rate in pounds per acre i f  the rows had been live feet

apart.



44 B e t t e r  C rops W it h  P la n t  F ood

n o n e

Fig* 4 .— Sulphate o f amm onia placed in two-inch bands about one-half inch under the seeds retarded 
germ ination and growth. Labels indicate the rate in pounds per acre i f  rows had been five feet 
apart. All rows in this flat received a uniform  application o f superphosphate at 3 0 0  pounds per acre.

ties, for example, the 1939 census re
ported 31,774 farms of which only 3,101 
were growing tomatoes. This number 
has increased during war years but is 
probably still less than 4,000. In these 
12 counties, then, not more than one 
farm in eight has been growing to
matoes in recent years. If factory 
capacity increases as it has in the past 
decade and if the farmer continues to 
find tomatoes more profitable per acre 
than field corn, there is every reason to 
predict that more farmers will grow 
tomatoes for processing in western 
Ohio.

Fertilizer Placement
(From

conducted as in 1944. A systematic 
arrangement of two replications of 
1/80-acre plots was used in which 
every fourth plot was an unfertilized 
check. Plant food equivalent to 625 
pounds of 8-8-8, made up from am
monium nitrate, superphosphate, and 
muriate of potash, was compared in 
different placements. The tests in
cluded NP, NK, and PK mixtures to 
determine what plant food was limit
ing in the soil. Recommended vari
eties of hybrid corn were grown in 
all tests.

The 1945 season was generally favor-
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for Corn in Kentucky
page 25)

able for corn throughout Kentucky, 
although drought limited yields in some 
areas. Marked increases in yield from 
fertilizer applications were obtained in 
five of the six placement tests con
ducted. These results are given in Table 
3. In Table 2 are given the results 
from use of fertilizers of different analy
ses in five of the tests, together with 
a fertilizer test in McCracken County 
in which placement was not studied. 
Since this information is considered 
basic to an intelligent interpretation of 
results from tests of fertilizer place
ment, these results are discussed.
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The first three tests listed in Table 
2 were on soils along major rivers sub
ject to flooding. These soils have 
been cropped almost continuously to 
corn for long periods with little or no 
application of manure or commercial 
fertilizers. Soybeans have been oc
casionally grown in rotation with corn 
and in a few years no crop was grown 
because of prolonged flooding. The 
Soils at all three locations are depleted 
in nitrogen and organic matter because 
of cropping with soil-depleting crops. 
Chemical tests showed the soils to be 
very low in available potassium, ex
tremely high in available phosphorus, 
and adequately supplied with calcium. 
The reason for the high content of 
phosphorus is difficult to explain con
sidering the origin of these soils. Re
sults from these tests indicate little 
or no response to phosphate and potash 
without nitrogen and in one case no 
response to nitrogen and phosphate 
without potash. Most response was 
obtained to the combination of nitrogen

and potash, with some additional re
sponse to complete fertilization in two 
of the tests. In the Lyon County tests, 
much less response to fertilizer was 
obtained on land which floods fre
quently (No. 1) than on land which 
floods only occasionally (No. 2).

In the Christian County experiment, 
chemical tests showed the Hagerstown 
silt loam to be deficient in available 
phosphorus, but fairly well supplied 
with available potassium and calcium. 
The yield data indicate little response 
without phosphate, and best response 
to complete fertilizer. The soil in the 
Madison County experiment tested low 
in available phosphorus and potassium 
and was strongly acid. This soil had 
received some previous phosphate fer
tilization, and corn responded most 
to nitrogen, practically no response 
being obtained without it. The soil in 
the Grayson County test had been pre
viously built up to a good level of fer
tility by application of phosphate and 
limestone and general good soil man-

T a b l e  2 .— Y ie l d  o f  E a r  C o r n  f r o m  F e r t i l i z e r  o f  D i f f e r e n t  A n a l y s i s , i n  1 9 4 5 .  
F e r t i l i z e r  W a s  B r o a d c a st  a n d  P l o w e d  U n d e r  i n  A l l  E x c e p t  t h e  M c C r a c k e n  

C o u n t y  T e s t , W h e r e  I t  W a s  A p p l ie d  i n  R o w  S id e - B a n d s .

Average Av. increase over checks for fertilizer—Bu.
yield of

Location of test unfer
and soil type tilized 625 lbs. 625 lbs. 625 lbs. 625 lbs.

checks of 0—8—8 of 8-0-8 of 8 -8-0 of 8 -8-8
bu. (PK) (NK) (NP) (NPK)

River bottom silt loam soils

Lyon County (1 )........................... 55 .5 —3 .3 15.0 9 .7 18.4
(along Cumberland River) 

Lyon County (2 )........................... 52.6 0.4 25.7 18.6 32.3
(along Cumberland River) 

McCracken County...................... 56.7 5 .0 10.4 • - 0 . 8 10.9
. (along Ohio River)

Upland Soils

Christian County..........................
(Hagerstown silt loam)

43.4 4.9 2.1 11.9 16.1

Grayson County............................
(Tilsit silt loam)

47.6 2 .9 1.5 7.0 5.3

Madison County............................
(Johnsburg silt loam)

47.5 1.3 13.1 18.8 25.8
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T a b l e  3 .— Y ie l d  o f  E ar  C orn  fr o m  D if f e r e n t  P l a c e m e n t  o f  F e r t il iz e r , 1945. 
A n  E q u a l  A m o u n t  o f  P l a n t  F ood (6 2 5  P o u n d s  o f  8 -8 -8  F e r t il iz e r  P e r  A c re)

W a s  A p p l ie d  in  D if f e r e n t  W a y s .

Average increase over checks for fertilizer—Bu.

Location of test 
and soil type

Average 
yield of 

unfer
tilized 
checks 

bu.

All 
broad

cast and 
plowed 
under

500 lbs. 
broad

cast and 
plowed 
under 

125 lbs. 
at row

500 lbs. 
in furrow 

bands; 
125 lbs. 
at row

All
at

the
row

All 
broad

cast after 
plowing 

and 
disked in

Lyon County (1 ) ........................
(along Cumberland River)

55.5 18.4 17.6 12.8 10.9 10.5 ;

Lyon County (2 )........................
(along Cumberland River)

52.6 32.3 24.7 29.9 26.0 22.2 v

Christian County.......................
(Hagerstown silt loam)

43.4 17.3 11.5 18.6 14.3 11.4

Trigg County..............................
(Hagerstown silt loam)

52.0 22.1 17.2 26.8 12.6 9.2

Grayson County.........................
(Tilsit silt loam)

46.7 5.3 1.1 4 .0 3 .0 . 0

Madison County........................
(Johnsburg silt loam)

47.5 25.8 29.6 28.4 21 0 14.4

Average, above 6 tests......... 49.8 20.2 17.0 20.1 14.6 11.3 v

agcment. Because of this and some 
injury from drought, little response 
to fertilizer was obtained.

As shown in Table 3, corn in general 
gave better response in 1945 to deep 
placement of fertilizers—broadcast and 
plowed under or in furrow bands— 
than to surface applications—bands 
along the row or broadcast after plow
ing and disked in. Response of corn 
to row application of fertilizer may 
have been lowered by the methods 
used. In the Lyon and Trigg County 
tests there may have been some injury 
to the germinating seedlings, as the 
fertilizer was applied in a single band 
close to the seed at planting time. In 
the Christian and Grayson County 
tests, row fertilizer was applied in side 
bands in furrows along the row after 
the corn was up, which may have re
duced its effectiveness somewhat. Re
sponse to fertilizer broadcast and disked 
in after plowing, however, should be 
representative of average conditions.

Conclusions

Although two years’ results are not 
enough to justify definite statements, 
the results obtained indicate that appli
cations of fairly large amounts of fer
tilizer in plow-furrow bands or broad
cast and plowed under are satisfactory 
methods of applying fertilizers for corn 
on most soils. In contrast, however, it 
should be stated that some farmers in 
Kentucky have obtained little return 
from plow-furrow application of as 
large amounts as 1,000 pouAds of 
6-8-6, or similar fertilizer, per acre on 
corn. Along with the deep application, 
a part of the fertilizer should usually be 
applied at the row. With prospective 
increases in the supply of fertilizer at
tachments for turning plows, the 
method of furrow-band application 
offers a simple, low-cost means of ap
plying fertilizer. Few corn planters in 
Kentucky, as well as throughout the 
southeastern region, are equipped with 
adequate fertilizer attachments, espe



March 1946 47

cially those for applying large amounts. 
Most other methods of application in
volve an additional operation, which 
adds to the cost of production.

The general problem of what plant 
food and how much to apply for corn 
involves other considerations. Where 
corn is grown in rotation with small 
grain and hay on soils of a fair to good 
level of fertility, it is the belief of the 
writer that most of the phosphate and 
potash should be applied for the small 
grain rather than for corn, in order to 
get maximum net return from the fer
tilizer used. In favorable seasons un
der Kentucky conditions heavy, direct 
fertilization of corn grown in such a 
rotation also may pay, but adverse 
weather conditions will often prevent 
the desired return. Many soils having 
a fairly low level of fertility should give 
a profitable response to direct fertiliza
tion of corn with moderate to large ap

plications of fertilizer. Even on such 
soils, however, drought often prevents 
the desired crop response. Poorly 
drained soils or those subject to over
flow, which are cropped nearly con
tinuously to corn and on which crop 
rotation is not successful, also should 
give a profitable response. Profitable 
returns from heavy fertilization of 
hybrid seed corn, a high acre-value 
crop, can be expected. In these situa
tions a complete, well-balanced ferti
lizer should usually give best results.
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Sweet Potatoes Are Proving New Gold for the South
(From page 22)

encro Cooperative reached a point in 
1945 that forced the association to limit 
its membership, even after expanding 
its facilities. The association bought 
additional land, provided more stor
age space, doubled the size of the pack
ing shed, and installed a dehydrating 
plant for processing cull potatoes for 
feed.

The association has the latest equip
ment for washing and waxing, grading, 
packing, labeling, loading, and ship
ping potatoes. The cooperative last 
year sold 240 carloads for over $300,000 
and made savings of $31,470 before 
the payment of dividends on preferred 
stock.

The cooperative buys crdtes in car
load lots from the cooperative box fac
tory at Hammond. It also handles 
feed and fertilizer for its members, 
making substantial savings in this 
respect. Membership of the associa
tion increased from 60 in 1943 to 250

in 1945. The association has been 
financed by the New Orleans Bank for 
Cooperatives.

The Ossum Farmers Cooperative at 
Scott, Louisiana, also has been highly 
successful., This cooperative handled 
100 cars of sweet potatoes during the 
first season in 1944 and made net sav
ings of $10,128. It paid a 6 per cent 
dividend on preferred stock and 
credited the remainder to the members 
on a patronage basis.

Another producers’ association which 
is making a good record is the Sweet 
Potato Growers, Incorporated, at 
Laurel, Mississippi, where around
1,000 members of the association and 
600 4-H Club boys sold a half million 
dollars worth of potatoes from the 1945 
crop. When we visited the cooperative 
early in November, the dehydrating 
plant was being operated at full capac
ity, two big curing houses were filled, 
other available storage space was
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packed, and deliveries to the plant had 
been temporarily halted.

W. M. Crumpton, general manager, 
said the cooperative would dehydrate
1,375,000 pounds of potatoes under 
Government contract and 250,000 
pounds for the commercial trade.

The association was paying growers 
$42 per ton for grade 1 and grade 2 
potatoes, plus an allowance for hauling. 
The amount of this allowance depended 
on the distance of the haul. Growers 
in Pike County, about 100 miles away, 
were paid $48.50 per ton. The associ
ation furnished crates.

Beginning in January No. 1 cured 
sweet potatoes will be graded and 
marketed. The cooperative has in
stalled brushing, washing and waxing, 
grading and loading equipment.

The association ig pioneering in 
marketing 40,000 bushels of carefully 
graded, high quality sweet potatoes in 
5-pound open mesh bags through chain 
stores in Laurel, Hattiesburg, Jackson, 
and New Orleans. It is believed that 
this method of marketing will help to 
popularize sweet potatoes and increase 
the demand by consumers.

Another contribution to improved 
sweet potato production has been the

work of 600 4-H Club boys in 12 coun
ties. The club members, who have 
worked under direction of state and 
county extension agents and according 
to specifications of a written agree
ment with the association, have pro
duced Unit One Porto Rico sweet 
potatoes in quantity for seed to help 
standardize this variety, simplify mar
keting, and get a higher price. They 
also demonstrated recommended prac
tices in the production and harvesting 
of sweet potatoes. Representatives of 
the extension service and the association 
assisted the 4-H boys in giving 35 bed
ding and harvesting demonstrations.

Under the agreement, the cooperative 
furnished the boys with seed potatoes 
and served as marketing agent, accept
ing, storing, curing, grading, packing, 
and selling the potatoes.

The most efficient feed dehydrating 
plant we visited was at Perry, Georgia. 
It is one of three pilot plants built by 
Cleaver-Brooks Company of Milwau
kee, which spent practically a year im
proving and perfecting the dehydrating 
equipment which is installed in a con
crete, tile, and steel building. The 
plant is operated 16 hours a day with

J .  E . Snowden, M ississippi Extension M arketing Specialist, reft, and W . M. Crumpton, Laurel, display 
graded sweet potatoes. Crates are packed to the ro o f in curing houses.
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This picture shows how dehydrated potatoes are carefu lly  inspected before  being packed in canr»
crated, and shipped overseas.

two crews o£ four men each. It turns 
out a ton of dry feed per hour.

Sweet potatoes were dehydrated for 
producers for one-third toll. Three 
tons of raw potatoes produced about 
one ton of dried potato, feed. Farmers 
with whom we talked said they were 
pleased with the results. Livestock 
liked the feed.

R. T . Tuggle, a successful farmer 
near Perry, told us that he had 20 acres 
in sweet potatoes in 1945. He 
harvested and sold 2,250 bushels for 
market at an average price of $1.40 per 
bushel. The buyer furnished crates 
and picked up the potatoes at the end 
of the rows.

After selling $157.50 worth of sweet 
potatoes per acre, Mr. Tuggle hauled
45,000 pounds of cull potatoes to the 
processing plant for drying. He was 
feeding the potato meal to both hogs 
and beef cattle with satisfactory results.

Georgia agricultural officials are pro
posing the establishment of 365 plants 
similar to the one at Perry which will 
dry any kind of feed crop. Each plant 
would handle the production from 
2,500 acres of crops planted preferably 
within a radius of five miles of the 
plant.

The plants would furnish all harvest
ing equipment and harvesting crews, 
harvest, haul, and dehydrate the crops 
and deliver the cured product back to 
the farm. Crops to be grown would 
include kudzu, alfalfa, soybeans, cow- 
peas, lespedeza, sweet potatoes, and 
sorghum.

Each plant would cost about $28,000 
for buildings and dehydrator, $6,600 
for harvesting and hauling equipment, 
with about $15,000 needed for operat
ing capital. Such plants could be 
built and operated by individuals, 
partnerships, corporations, or coopera
tives.

Much of the value of the plants would 
come from harvesting and dehydrating 
crops in the green stage regardless of 
weather conditions and when the feed 
value of the plants is at the highest 
point. Under field conditions farmers 
frequently suffer heavy losses when 
crops mature during rainy periods. 
Forage crops may become too mature 
and woody, many of the leaves may be 
lost, and the entire crop damaged by 
rotting or bleaching.

Dehydration makes possible the 
harvesting of an entire crop without 
loss and when it is worth the most.
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Pasture Possibilities Du Coastal Plaio Hills
(From page 10)

increased; second, the grasses and le
gumes produced become more nourish
ing. After the plants become richer in 
food value, they are more readily eaten 
by animals. The increase in food value 
can often be almost phenomenal, espe
cially when improvement practices are 
carried out on soils which have been 
very deficient in nitrogen, phosphorus, 
potassium, and calcium.

Lumpkin has done an excellent job 
in carrying out an erosion control and 
soil improvement program on his farm. 
He has this to say about'improved pas
tures. “Because of the low yields of 
our cultivated crops, our many erosion 
control problems, and the competition 
we have with the more fertile agricul
tural areas in the production of row 
crops, we farmers of the hill areas need 
to turn to something else for a good liv

ing. I find that improved pastures are 
one of our best methods of controlling 
erosion, bringing back the so-called, 
worn-out hill lands to productivity, and 
at the same time furnishing a profitable 
return.

“The South, with its 9 to 12 months 
of annual grazing, should be able to 
compete more successfully in the pro
duction of livestock with other sections 
of the United States which have a much 
shorter grazing season.

“I see by the reports that Louisiana 
imports beef and dairy products from 
other states when our State has pasture 
possibilities as good as practically any 
other state in the Union. I am sure 
that the establishment and maintenance 
of improved pastures will reverse this 
condition.”

Wheat Winnowings
(From page 5)

slices of ready-cut bread and preventing 
loss and waste of it, as his main part in 
filling those hungry mouths abroad.

Nothing brings home to us more 
succinctly the major changes that have 
taken place in the channels of food dis
tribution than this sudden light thrown 
on our inability to act individually in 
saving wheat flour appreciably. There 
may be one gain in it on the thrift side, 
and that advantage comes from the 
ability of the processors to combat wee
vils in stored flour much better than 
could the home-owners.

In the matter of improving the scien
tific food values of white flour and 
bread, our government began where the 
competitive instincts of the bakers left 
off. The very first war-food order issued 
from Washington in 1943 required the 
enrichment or reinforcement of all

bakers’ white bread by addition of the 
vitamins, thiamine, riboflavin, and nia
cin, plus one mineral, iron.

This resulted in seven times the thia
mine, eight times the riboflavin, and 
four times the niacin and iron found in 
the fortified white bread compared with 
the normal loaf. Except for the ribo
flavin content, which is higher, these 
vitamins artificially added to flour just 
about restore the natural vitamin values 
of the wheat berry before it is milled 
into refined white flour. Of course, the 
protein volume of whole wheat flour is 
still superior to that of the patent article.

Despite the fact that we American 
consumers rely so much on meat and 
varied diets, and have so much more 
and better menus than the best afforded 
abroad, in general grain foods give us 
about as much protein as we get from
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meat, poultry, game, and fish together. 
Naturally protein coming from this 
source alone would fall short indeed of 
giving the body-building tone which, 
fortunately, we have thus far been able 
to secure from eggs, meats, vegetables, 
and milk. Habitual reliance on our 
part to a sturdy and healthful American 
diet throws us open to criticism as being 
indifferent and heedless of the plight of 
those who never have and maybe never 
will attain the stomach-satisfying stand
ards we enjoy so thoughtlessly.

Be f o r e  leaving the topic of fortified 
foods, let us recall that only 18 

states thus far have mandatory laws to 
require enrichment with vitamins of all 
white flour and bread sold therein. 
However, the Council of State Govern- 
meftts is distributing a sample bill for 

1 use in states where similar laws are 
1 considered. They tell me in the home-ec 

sanctums that the ingredients needed
I to enrich all the bread and flour sold in 
\ this country in a year at 1945 prices 
| would only dock a person 18 cents for 
| the privilege of safeguarding digestion, 
c heart action, nerve force, and that “all- 
J in” feeling.

At the risk of serving “bread and
II milk” in this essay, it is also important 

to remember that when we can work
I and plan to save the best of the natural 
I  vitamins in our foods, like cow’s milk, 
1 for instance, we will be charting a safe 
1 and sane course. It is well to observe 
I that the dairy cows of America in a cer- 
| tain recent period are said to have pro

duced three-quarters as much C vita
min, or ascorbic acid, as the citrus 
orchards of Florida and Texas and Cali
fornia combined. Somewhere in the 
picture the bulk of this vitamin disap
peared, which leaves the job of the dairy 
scientist cut out for him, to find ways 
to prevent that great loss without throw
ing dead cats meanwhile at the oleo 
industry for adding 9,000 units of vita
min A per pound to its fatty compound.

In  the midst of this rush of federal 
regulatory orders and critical com

ments by the feed and food interests and

the community club campaigns to save 
waste fats and kitchen scrapings, it 
would do anybody a heap of good to 
talk over this foreign food situation 
with a veteran or an authority on nu
trition.

In fact, some of our rural social clubs 
could easily cut out many kinds of cake, 
pie, and fancy fixings and hold a self- 
denial banquet—maybe serving just 
twice the average daily meal of a starv
ing foreigner. As the speaker of the 
evening bring out the keen local boy 
who saw how slim the rations were in 
homes across the sea. Mawkish, senti
mental palavering at such festivals and 
a big hog-feed afterwards on the sly 
are not in order. In these days of 
riding-machinery and electric gadgets 
and labor-savers, I know plenty of rural- 
ites who could spare a pound of flesh 
around the belly without missing much. 
I hate to carry the idea further toward 
the metropolitan night-spots, as this 
paper is careful about the kind of de
scriptive terms used in embellishment 
of one’s most heated thoughts.

Anyhow, I mention this fresh from 
a chat with a man from South Carolina 
who served awhile as county agent prior 
to working in Albania as agricultural 
rehabilitation director for UNRRA. He 
told how the peasants from the villages 
in the mountains there came down to 
the seacoast to meet the wheat-laden 
ships. By army truck the supplies were 
taken to the edge of the ranges and 
thence by donkey pack and pick-a-back 
through deep snowdrifts and glacier 
passes into the hinterlands of hunger.

It seems that busy village and pre
fecture committees had allotted this 
wheat beforehand, so that no family 
that still had two and a half bushels of 
it laid away might receive any of the 
new consignment. The Albanian farmer 
ate whole wheat or corn bread for his 
meals, and no sugar or coffee was on 
tap. The big boss-men of the prefec
ture, on entertaining special guests like 
our county agent, served three courses 
—goat-milk cheese, sour brine pickles, 
and mutton chops, plus some coarse 
black bread. Sometimes they had a
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little tidbit like plums in honey pre
serves saved up from happier and more 
tranquil times.

For the harvest of 1946, gleaned in 
May and June, the farmers planted Ten- 
marq, Cheyenne, and Barrt winter 
wheat sent from our shores and tilled 
and seeded the land with 50 Yankee- 
made tractors hitched to drills made in 
Racine or Peoria. One outfit using a 
ten-foot drill sowed several thousand 
acres on 24-hour shifts. Seed corn of 
hybrid vigor, the pride of Iowa corn- 
husking contests, was used to plant 
large areas for the last season’s fairly 
successful crop in the northern Alba
nian provinces.

TH E point I got from this chat was 
that the natives appreciated fully 

what we had sent them, at little real in
jury or cost to us, but they were often 
too busy and worn out to indulge in ef
fusive praise. At least they have learned 
that we can organize to a degree for re
lief, even if it may not be as powerful 
and efficient as our capacity for ruin.

I wonder at this point if all our wish
ful welfare thinking and our good will 
toward hungry men can be quick and 
strong enough to overcome the stealthy 
and insidious approach of more war
mongering motives. If all we can do is 
to build generations and save money 
with which to engage in more carnage 
and power politics, it brings to mind 
the ancient adage that men do not live 
by bread alone—even fortified bread.

“Now children,” said the kindergar
ten teacher, “we’ll draw what we’d like 
to be when we grow up.”

At the end of twenty minutes every
one handed in a picture except little 
Butch McGurk. His paper was blank.

“Why Butch,” remonstrated the 
teacher, “isn’t there anything you want 
to be when you grow up?”

“Sure, teacher,” replied little Butch. 
“I ’d like to be married, but I don’t 
know how to draw it.”

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:
A m m onia N itro g en  pH  (a c id ity  &  a lk a -  
NStrata N itrogen  U n ity )
A va ilab le  Potach Manganeses
A va ilab le  Phosphorus M agnesium  
Chlorides A lum inum
S ulfates Replaceable Calcium
Iron

Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished 
only as separate units.

LaMotte Combination 
Soil Testing Outfit

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with in
structions, $35.00 f.o.b. Towson, Mary
land.
Illustrated literature will be sent upon 
request without 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.

Circular*
Tm h Im  (G eneral) Sweet N u i m *  (C onceal)
A ip ir if ia  ( C aaaral)  Balter C ara (Midweal) and (N ortheast)
Via# Crap* (C aaara l)

Reprint*
T 4  A Balaacad Fertiliser fa r  Bright T ebacce  
M  PVeblems a t  Feeding Cigar leaf Tabaeea  
F 'S 4 8  Wltaa Fartiliaiag. Caaaldar P laat-iaad  
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Injury a a  Alfalfa 
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J  1 -4 1  Maintaining Fertility When Crowing 

Peanuts
Y -5-42 Value A Limitations a f  Mathads a f  
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FF-8-4S  Patash fa r  Citrus Craps In California 
P P-1S-4S  Cemmereial Fertilisers fa r  Live- 

staek Farms 
A -l-4 4  W hat’s la  That F art 111 ear  B ag?  
H -2-44 EA clent Fertilisers for Potato Farm s 
1-3-44 Dank ling Praductian by Battering  

SeUa
K -3-44 SoU Teats Indlaata Potash Leveb 
T-S-44 Southern Craps Shaw Naad a f  Patash 
X -4-44  SaU Management fa r  C aaaary Peas 
4 A -I-4 4  Florida Knows Haw to  Fertilise  

Citrus
CC-8-44 SaU Fortuity’s Effect a a  Asparagus 
K K -11-44 Crowing Quality la  Tamataaa 
M M -12-44 Blue Lupine Is a Valuable Legume 
Q Q -12-44 Leaf Analysis— A Guide to Better 

Craps
A -l-4 5  Fertilised C ara Plants Regulre Wall* 

Ventilated SoUs 
C-1-4S Fertilisers for C attaa aad  C ara F al

lowing Lespedesa 
G -2-45 Some Wbys and W herefores for Air- 

Conditioning S alb  
J -2 -4 5  Potash far Legume Pastures la  Florida 
K -3-4S Plow-Sole Fertilising a a  tha Arerage 

Farm
P -3-4S  Balanced Fertility In the Orchard 
0 -3 -4 5  Earlinees Counts with Austrian Win

ter Peas
R -3-45  Higher C era Yields for North Caro

lina
V-4-4S Yield and Quality a f  Cotton Can Be 

Improved by Boron 
W -4-45 Fertilising Golf Creens 
Y-5 -45  How Long Do the Effects from  Ferti

liser Last 7 
Z -5-45 Alfalfa— the Aristocrat

B B -5-45 Applying Experim ental W ork to  
C attaa Farm ing 

DD-S-4S A Casa of Combined Potasslam  aad  
B eran Defieieneles la  Grapee 

E E -6-45  Balanced Sods la  Orchards 
F F -6 -4 5  Orcharding from  tha Ground Vp 
C C -6-45 Know Y our SaU 
JJ -S -4 5  Plow-Under Praetieas 
K K -8-45 From  Scrub Pina to  Broccoli an  

Capa Cad
l l t i f  Fertilising fo r B atter Soybeans fat 

North Carolina 
M M -8-45 Red Clever Suggeeta Shortage of 

Potash
NN-S-45 The Effect a f  B orax aad  Lima aa  

Quality a f  Cauliffawers 
0 0 - 8 - 4 5  Potash Fertilisers Are Needed a a  

Many Midwestern Farm s 
P P -lO -45  More Vegetables fo r Less Money 
Q Q -lO -45 A L ittle Boron Boosts Sweot 

Potato Yields 
R R -10-45 A Potash-Nitrate Relationship in 

Corn As Revealed by Tbsue Tests 
SS-10-4S How to S tart Wblte Dutch Clover 

Pastures la Florida  
I T -1 0 -4 5  Kudsu Responds to Potash
UU-lO-45 SoU Conservation More Plant

Food— B etter Crops 
W - l l - 4 5  B orax  on Crimson Clover In Ten

nessee
W W -11-45 W hat Is  the Best Method o f Ap

plying Fertiliser 
X X -1 1 -4 5  Kudsu on Abandoned Land Needs 

Phosphate and Potash— Maybe Borax 
Y Y -1 1 -4 5  Potash In  W ar and Peace 
Z Z -11-45 F irst Things F irst in  Soil Fertility  
AA A -12-45 Rapid Soil Tests Furnish One o f 

the Implem ents fo r  Increasing 
Crop Yields 

B B B -1 2 -4 5  Success with Blueberries 
CCC-12-45 P oor Soils— Poor People 
D D D -12-45 Efficient Crop Production Means 

Balancing Supply o f  Available 
P lant Nutrients 

E E E -12 -45  And Now the Im perative fo r 
A griculture and Industry 

F F F -1 2 -4 5  Florida’s Legume Pastures De
pend on Seed Source 

A -l-4 6  Crop Production Horlsons 
B - l -4 6  Potash Increases Tom ato Yield and 

Quality
C -l-4 6  A New Machine fo r Deep F ertilisa

tion
D -l-4 6  A New Legume fo r the South— Wild 

W inter Peas 
E - l-4 6  The Sources o f  Potash for Flue- 

cured Tobacco

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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The officer gazed sternly at the 

private who had been brought before 
him.

“Did you call the sergeant a liar?” 
he demanded.

“I did, sir.”
“And did you go on to describe him 

as a pop-eyed, knock-kneed, good-for- 
nothing louse?”

The private hesitated. Then, with 
a note of regret in his voice, he replied: 
“No, sir, I forgot that.”

Then there was the Scotchman who 
was beaten almost to death because he 
thought the sign on the door said 
“Laddies.”

During a dieting ordeal, Fanny 
Hurst, the novelist, was out for her 
daily constitutional when she passed 
Irvin Cobb. The late humorist failed 
to recognize her.

“Why, Irvin,” she called out, “don’t 
you know me? It’s the same Fanny 
Hurst.”

Cobb turned slowly and surveyed 
her. “It may be the same Hurst,” he 
said, “but it certainly isn’t the same 
Fanny.”

DOCTOR’S ORDERS

“Ralph, I thought that the doctor told 
you to stop all drinks.”

“So what? You don’t see many get
ting past me, do you?”

“Litde boy, do both of your dogs 
have licenses?”

“Yeah. They’re just covered with 
them.”

Visitor: “So you call your canary 
‘Joe’. Does that stand for Joseph or 
Josephine?”

Johnny: “We don’t know. That’s 
why we call it ‘Joe’.”

ACQUIRED POLISH

Asked if a year of college had made 
any difference in his eldest son, a deen- 
South farmer reflected: “Well, he’s still 
a good hand with the plow, but I notice 
his language has changed some. It 
used to be, ‘Whoa, Becky! Haw! and 
Git up!’ Now when he comes to the 
end of a row, he says, ‘Halt, Rebecca! 
Pivot and proceed!’ ”

The reason most women don’t look 
good in slacks is because the distance is 
too great between their hip pockets.

SUDDEN DROP

First G. I.: “The touch of the nurse’s 
hand cooled my fever instantly.” 

Second G. I.: “Yeah, we heard the 
slap all over the ward!”

Indian gals have a lot of fun with 
their beaux and errors.

Jimmy: “Daddy says there isn’t 
another woman in the world like you, 
Momma.”

Mother: “That’s very flattering of 
him.”

Jimmy: “And he says it’s a good 
thing, too.”



H eed fan,—
BORON IN AGRICULTURE

Authorities have tecognized that the depletion of 
Boroii 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. 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  YO RK  CHICAGO LOS ANGELES

BORAX

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



How big is 
your farm?
(£O M E FARM S are smaller than a 
^  city block. Others cover most of a 
county. The average U. S. farm is 174 
acres. But land measurements are only 
one factor in determining the size of a 
farm. A farm is as big as its power to 
produce.

By increasing your farm’s power to 
produce, V-C Fertilizer makes your farm 
a bigger and better farm in yields and 
profits.

Another man may own two to three 
times as many acres as you own. But, if 
his acres are poorly-fertilized scrub acres 
and your acres are good land, well-ferti
lized with V-C Fertilizer, your farm is as 
big as his in yields and your farm is a 
bigger farm in profits.

His costs of production are much 
greater than yours, because he has to 
prepare, plant, cultivate and harvest 
much more land than you do to get the 
same yield. V-C Fertilizer adds extra 
yields of better quality crops to your 
farm, without the work, worry and ex
pense of extra land.

V-C Fertilizer is your best investment. 
It helps each hour of your work and each 
acre of your land return a richer harvest. 
You will never know how really big your 
farm is in yields and profits, until you try 
using plenty of V-C Fertilizer—the leader 
in the field since 1895.

VIRGINIA-CAROUNA CHEMICAL CORPORATION
Richmond, Va. •  Norfolk, Va. •  Greensboro, N. C. •  Wilmington, N. C.i 
Columbia, S. C. •  Atlanta, 6a. •  Savannah, Ga. *  Montgomery, Ala. 
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tonn. •  Shreveport, La. 
Orlando, Fla. •  E. S t  Louis, I I I . *  Baltimore, Md. •  Carteret, N .J.* Cincinnati, 0

LEADER IN 

THE FIELD 

SINCE 1895



NEW CONTRIBUTIONS 
TO AGRICULTURE

IN  OUR D EV ELO PM EN T of new agricultural chem
icals, and evaluation of their worth to the farmer, we are 
ever appreciative of the interest and assistance of agri
cultural scientists and experiment stations that have in
vestigated our new chemicals for disease, insects, and weed 
control. We offer our continuous cooperation to these and 
other scientists who might wish to test these chemicals 
for their own localities, cr for crops of their own specific 
interest. Inquiries are invited.

PHYGON—A Dichloro-Naphtho
quinone compound of remarkable 
fungicidal value. Concentrations 
as low as 3̂  lb. per hundred gals, 
of water prove a most effective 
spray for Apple Scab, Brown Rot 
of Stone Fruits, Alternaria and 
Anthracnose of Tomatoes. Phy- 
gon is water-insoluble; has high 
persistence through rain; also used 
effectively as seed treatment es
pecially for spinach, beets, sor
ghum, and beans.

TUFOR-for control of weeds in 
grains, grass, and other narrow 
foliage vegetation. A water-soluble 
derivative of 2.4 dichloro-phenoxy

acetic acid of reduced volatility, 
TUFOR has been well proved on 
obnoxious broad-leaved plants 
such as Thistles, Ragweed, Poke- 
weed, Dandelions, Plantains, 
Poison Ivy and Virginia Creeper.

SYNDEET DDT SPRAY—solution 
of DDT in a synthetic oil which is 
itself highly fatal to aphids and 
mites, the outstanding pests not 
controlled by DDT. Suspension of 
lpt. Syndeet compound in 100 gals, 
water gives excellent and persist
ent control over: Japanese Beetle, 
Codling Moth, Colorado Potato 
Beetle, and Potato Flea Beetle, 
Aphids, and European Red Mites.

S e rv in g  Through S c ience

N a u g a t u c k  C h e m i c a l  D i v i s i o n
Listen to "Science Looks Forward”— new series o f  talks by the 
great scientists o f  America—on the Philharmonic-Symphony 
Program. CBS network, Sunday afternoon, 3:00 to 4:30 E .S .T .

UNITED STATES RUBBER COMPANY
1 2 30  A V E N U E  O F  T H E  A M E R IC A S  • R O C K E F E L L E R  C E N T E R  .N E W  YO iRK 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:

T H 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.)

T H E PLANT SPEAKS, SOIL TESTS  
T E L L  US W H Y depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H 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 LE A F 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 FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (West) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (West) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That 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.

Printed in D. 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.

TH R EE ELEPH ANT BO RA X will supply the needed boron. It can be 
obtained from:

American Cyanamid Sc Chemical Corp., 
Baltimore, Md.

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

Braun Corporation, Los Angeles, Calif.
A. Daigger Sc Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

Mich.
Dobson-Hicks Company, Nashville, Tenn. 
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet & Hayes Co., Peabody, Mass. 
Hercules Powder Company, Atlanta, Ga.
The O. Hommel Co., Pittsburgh, Pa.

Sears, Roebuck

Innis Speiden Sc Co., New York City and 
Gloversville, N. Y.

Kraft Chemical Co., Inc., Chicago, 111.
W. B. Lawson, Inc., Cleveland, Ohio
Marble-Nye Co., Boston and Worcester, 

Mass.

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

Wilson Sc Geo. Meyer Sc Co., San Francisco, 
Calif., Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
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HICE RESURGENT

v t

TH E rise of rice in public significance has proceeded minus much 
acclaim until recent world famines have catapulted our continent 

into a major supplier of this great food staple, long associated with 
the tropics.

It only goes to show how things will happen when your back is 
turned. Hereabouts, at least in my familiar bailiwick, rice has spelled 
something to mix with raisins for a quick dessert pudding, or perhaps 
a traditional showering material with which to besprinkle the path
way of newlyweds. Of course, betimes some of us went down to the 
city and sampled chop suey or chow mein layered with mounds of 
flaky rice doused with “dragon blood” sauces, or peered into Ying 
Ling’s shirt-tearing foundry to see him ladling rice from bowl to belly 
amid the soapsuds. .

And as I said, the shift in rice pro- found out that rice is a staple diet for
duction has been so gradual and un- more of this world’s hungry hordes
heralded by advertising pomp that some than wheat, especially to those popula- 
of us awoke with a bang yesterday to tions in areas subject to the worst re
learn that Brazil and the United States current famines as well as the most
are the greatest rice countries outside unreliable and unfair distribution sys- 
of monsoon regions of Asia. We also terns known to mankind. As major

3
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suppliers of rice we can help correct 
the former evil, but only decent organi
zation and local responsibility can mend 
the latter obstacle.

Time was, not so long ago, when we 
imported much rice. Now this country 
is not only self-sufficient in this cereal 
but, together with Brazil, our produc
tion accounts for nearly three-fourths 
of the commercial rice output of the 
western hemisphere.

No figures are at hand about our 
domestic use of rice as a whole beyond 
an estimate that each American man
ages somehow to get outside of six 
pounds of it in a year, possibly includ
ing that generous portion which finds 
its way to the pavement on wedding 
days and is lost forever to the stomachs 
of famished ones.

BY  a little diligence I find that rice 
consumption takes on a decided 

regional complexion, and it “disap
pears” at a faster clip from stores in 
certain states compared to others and 
to the national average. Up in the 
stony and frigid hills of Vermont and 
New Hampshire the canny Yankees 
consume only about a tenth of a pound 
of rice apiece in the course of a year. 
In only eight states does the rice-con
suming rate exceed that of the six- 
pound national level. Down in the 
Southland for some reason the per- 
capita eating of rice has risen to 30 
pounds in Carolina and 40 pounds in 
the bayou zones of Louisiana. One 
must seek some reason besides economy 
in food for an excuse to explain that 
difference, as long as you find old New 
England boiling so little of a low-cost 
cereal. Anyhow, what they didn’t eat 
in Rutland or Exeter helped this coun
try jump its exports of the white grain 
in milled form from 70 million pounds 
in 1936 clear up to 490 million pounds 
last season.

What boomed the rice paddies and 
mills in our deltas was, of course, the 
disruption of overseas and inland trans
port from surplus Asiatic lands to orien
tal shortage areas that are customarily 
huge consumers of rice. The latest

dope is that Asia’s milled rice output 
this past crop year is 40 billion pounds 
below the prewar average. The Rising 
Sun aggression put the wet blanket on 
seeding and harvesting processes, robbed 
storages, and put the burden of sup
porting a wave of rice-hunger on the 
one single current harvest now under 
way in Asia.

Countries said to possess a total ex
portable margin amounting to about 
two billion pounds this season are no
tably Burma, Siam, and French Indo- 
China, whereas before the war the sur
plus from the big rice centers there 
created nearly 20 billion pounds of 
yearly reserves to ship outbound. In 
Formosa and Korea the rice gatherers 
will hardly glean enough to fill their 
own larders.

But in China, native habitat and tra
ditional user of rice foods, the deficit 
staring them in the belly is the biggest 
in the whole Asiatic sector. All the 
old snarls and bungles affecting inland 
traffic combine to put chaos in the rice 
kettle there. Some provinces probably 
have a surplus and no reliable and 
modern ways or methods to haul it to 
places in direst need.

JAPAN used to beg, borrow, and 
steal over four billion pounds of 

rice every year from its colonies, added 
to which loss of resources the present 
crop there has failed and left them 
perilously short of enough to serve in 
homes and pagodas and geisha houses. 
Naturally, we of the minor rice-raising 
zones with our small percentage of the 
world’s total production are utterly 
unable—try as we may by saving some
thing on our diets—to contribute over 
a tiny driblet in the enormous stewpot 
now empty in the Orient.

And that isn’t all of it either. Loss of 
work catde and field equipment during 
the invasion of the Philippines has left 
the planters illy prepared to meet this 
surge of accumulated rice demand near 
home. In fact they never did either, 
being heavy importers and big eaters 
of rice before the war. Much of the 
same situation goes for British Malaya
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and the Netherlands East Indies, too. 
They are all busted on rice and know 
no substitute. As a cap sheaf to the 
stack of miseries clouding the picture 
we find India and Ceylon stricken by 
drought, which blasted their chances 
to feed themselves, let alone to share 
with neighboring destitute rice devotees.

So we have countries like Hawaii, 
with an annual rice consumption rising 
to 175 pounds per capita, as 
well as China, Japan, and •] 
the Philippines clamoring 
for aid in some form from 
somewhere. No wonder we 
come back into this hemi
sphere to scan the crop pros
pects ahead and see none 
too cheering outlooks for 
our being able to keep any
where close to the world 
demand for rice in the pres
ent, as well as in the com
ing year.

I suppose we really can
not realize ourselves what 
dependence on a single crop or a 
limited one-item diet means to life 
and hope. We raise wheat, the staff 
of life, so-called, and yet we enjoy 
such a variety of other edibles all year 
long that it seems incredible to us that 
mid-continent Europe beckons to us 
for our crumbs to keep body and soul 
together. I presume it will be the 
same with our rice business—just a 
commercial* thing, a chance to make 
money for awhile on hunger cycles— 
and then forget. But maybe we will 
let it sink in this time, how little 
there is between humanity and ac
tual want, especially when we waste 
our substance on munitions and de
struction.

Let’s take a partial roll call of this 
hemisphere respecting rice outlooks for 
1946 and run some risk while doing 
so of making advance guesses of cli
matic and pest hazards lying in wait to 
trip us up. Most of our farm folks 
living outside the natural rice-raising 
sections have paid no more attention 
to the ups and downs of the white 
kernel than they have to peanuts—

and look what’s happened to peanuts 
meanwhile.

We have been so much in the habit 
of swelling out our chests and thump
ing our ego with braggart yarns anent 
the red-meat belt, the hybrid-corn ton
nages, the wheat harvest, and the pork
and poultry business that we have
neglected to find out a darn thing about 
the ability some of our brother farmers 

have to meet a world rice 
crisis.

Planting intentions f o r  
1946, as summarized in re
cent national estimates from 
Arkansas, Louisiana, Texas, 
and California, show six
per cent over the earlier 
goals and four per cent
above the acreage of last 
year. Back in the fall of 
1945 the trained-seal esti
mators fig u red  th a t we 
could get along with about 
19 million bags of milled 
rice that w ould re q u ire  

about 1,406,000 acres based on yield 
rates of about 46 bushels an acre with 
normal mill returns. Later, when the 
rice scare boiled out of the pot, they 
put up the goal slightly to 1,479,000 
acres, but the planters reported signs 
afoot that about 1,575,000 acres would 
be sown this season. Inasmuch as rice 
growers somehow managed to break 
records in wartime on scarce help and 
short supplies, the facilities for raising 
rice this season should be no worse, 
they argue, and hence they will take 
a dare and do their durndest.

HANKS to Hank Wallace’s stat
isticians in the Commerce Depart

ment, I am able to unload a few facts 
concerning South American and Mexi
can prospects for raising chop-suey 
mash. Compared with Asiatic ton
nages it doesn’t loom large, but it’s an 
improvement anyhow.

Brazil’s chief rice region is Rio 
Grande do Sul, and this coming season 
an increased seeding of 20,000 acres 
has been planted there, to make the 

( Turn to page 50)



Potash Losses on the Dairy Farm

My Jl. te. Winter J ( . Varney
D epartm ent of Agronomy, A gricultural Experim ent Station , Burlington, V t.

LIVESTO CK farming is one of the 
I best means of conserving soil fer

tility. Most of the land is continually 
in hay and pasture, which reduces ero
sion and leaching losses to a minimum. 
In addition, with this system of farm
ing it is possible to return to the soil 
a large portion of the plant nutrients 
that are removed in crops, but the 
theoretical and actual amounts that are 
so returned are quite different. About 
three-fourths of the plant-food elements 
contained in crops which are harvested 
and fed to livestock are excreted in 
manure, and only one-fourth are con
tained in milk and livestock.

However, to get the entire three- 
fourths back to the field for re-use by 
crops requires real thinking and plan
ning and even then it is very difficult, 
if not impossible. This is primarily 
because of the difficulty in handling 
manure without excessive losses. In 
the case of potash, both leaching and 
run-off losses are often very large be
cause most of the potash is water-soluble 
and present in the urine.

Dairy farmers spread a considerable 
amount of manure during the winter 
on ground that is frozen and covered 
with snow. Frozen land is impervious 
to water and considerable run-off occurs 
in the northern states during the spring 
thaws, especially if they are accompa
nied by rain.

The relationship between precipita
tion and run-off during the late win
ter and early spring at Burlington is 
shown in Fig. 1. In general, the great
est run-off occurs during March, but it 
is evident that considerable snow evapo
rates during the winter because the 
amount of run-off is much less than the 
total precipitation (rain and snow)

during this time. To determine run-off 
losses from manure spread during the 
winter, studies were conducted cover
ing periods ranging from three to six 
years.

A series of enclosures (with no tops 
or bottoms) were constructed in 1935 
on 10 and 20 per cent slopes at the 
University Farm to catch all the water 
which runs off the surface (Fig. 2). 
Duplicate samples of the run-off liquid 
were obtained for analysis after each 
thaw.
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Fig. 1 .^ —Average precip itation  and run-off at 
B urlington, Verm ont, over a six-year period. 
Greatest loss occurs in  M arch during the spring 

thaw.

Fresh cattle manure was usually 
spread within these enclosures in late 
December or early January at a rate of 
10 tops per acre. Since superphosphate 
is often used in the stable gutter, its

6
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effect on manure run-off was also 
studied, as well as the effect of adding 
limestone to phosphated manure at the 
time of spreading. Superphosphate 
was used at the rate of 50 pounds, and 
limestone at the rate of 100 pounds, per 
ton of manure. Nitrogen, phosphorus, 
and potash losses were determined, but 
only the potash losses will be considered 
here.

Potash Run-off Losses
Most of the potash contained in cattle 

manure is in the urine. It is very sol
uble and therefore subject to run-off, 
which accounts for the large losses re
ported in Table 1.

When superphosphate was added to 
the manure, potash losses were usually 
increased. This seems to be due to the 
replacement of some of the potash in 
the exchange complex of manure by 
the calcium in superphosphate, which 
contains nearly 60 per cent calcium 
sulphate. Furthermore, superphosphate 
helps to retain some ammonia in the 
manure and this ammonia is also free 
to replace some potash which was origi
nally held in the solid exchange mate
rial of manure. This replaced potash 
then becomes soluble and susceptible 
to run-off.

When ground limestone was added 
to phosphated manure at the time of

T able 1.— P o t a sh  R u n -o ff  L o sses  per  A cre from  1 0  T ons of M a n u re

Plot treatment

Potassium losses expressed in pounds of 
50 per cent muriate of potash

1936 1937 1938 1939 1942 1943 Average

Plots on 20 per cent slope

No treatment...........................
Manure only.............................
Manure and superphosphate.

.1
26.8
30.1

.1
33.6
35.0

0 . 0
39.8
40.6

Plots on 10 per cent slope

No treatment...........................
Manure only............................
Manure and superphosphate. 
Manure and hydrated lime..

.6
60.5
69.4

0.0
71.8
68.2

0 .0
34.0
35.1

.5
53.4
60.3

.8
100.2
105.0

.1
38.4
41.5

1 1 o
16 0 47 0 54 9
25 0 71 0 62 3
20 0 70 0 45 0

These results indicate that the degree 
of slope may be a minor factor, because 
frozen ground is impervious to water 
and any slope may cause wash-off. The 
greatest factor is the amount of snow 
present at the time of the thaw. The 
location of the plots on the 10 per cent 
slope allowed them to accumulate more 
snow than plots on the other slope. 
This and the fact that some of the rec
ords were taken during different years 
account for the differences. Taking all 
trials on both slopes, manure alone 
(without amendment) gave an average 
yearly loss of potash equal to 46.6 
pounds of 50 per cent potash for each 
10 tons of manure used.

spreading, potash losses were reduced. 
The reason for this is not clear although 
it has long been known that heavy 
liming may greatly reduce the solubility 
of potash in soils and often its avail
ability to plants. Thus, while neutral 
or acid calcium salts (sulphates, phos
phates, etc.) may increase potash solu
bility and susceptibility to run-off, the 
carbonate and hydroxide forms seem 
to reduce them.

These field results show that substan
tial amounts of potash may be lost from 
run-off during the winter, especially on 
an average dairy farm. Good dairy 
cattle will usually produce a ton of 
manure per month. Since they are
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Fig . 2 .— W inter view o f run-off plots on 2 0  per cent slope. Manure applied on snow last o f Decem
ber. Two plots without manure are visible.

often in the barn at least six months 
of the year, a one-man dairy farm of 
15 cows will produce 90 tons of ma
nure during the period the cows are 
stabled. The annual loss from this 
amount of manure would be equal to 
about 420 pounds of 50 per cent potash.

A number of laboratory trials were 
also conducted using small artificial 
run-off pans (Fig. 3 ). These rec
tangular-shaped pans with an oudet 
tube at one corner were of sufficient 
size to accommodate 500 grams of ma
nure, spread at a rate equivalent to 10 
tons per acre. The bottom of each pan 
was covered with an equal amount of 
snow and then the treated or untreated 
manure was spread over this. The pans 
were then set outside under freezing 
conditions for 10 days before sufficient 
additional snow was added to give 
about 1,500 cc. of run-off liquid when 
the pans were brought indoors and the 
snow allowed to melt.

The liquids obtained from the pans 
receiving different manure treatments 
were comparable in color to the liquids 
obtained under field conditions, except 
that thev were darker and contained 
more soluble organic matter. Run-off

water from untreated manure was about 
twice as dark as from manure receiving 
superphosphate. This is due to the 
precipitating effect of the calcium salts 
contained in superphosphate. Potash 
run-off losses under these laboratory 
conditions are shown in Table 2.

While these laboratory trials show 
greater losses than would ordinarily re
sult under field conditions, yet it is evi
dent that large amounts of soluble 
potash may wash off the frozen, imper
meable ground if sufficient melting 
snow is present. Without superphos
phate, over 50 per cent of the total 
potash contained in manure readily 
runs off. With superphosphate, even 
greater amounts were lost, while the 
addition of limestone to the phosphated- 
manure reduced the loss.

Of course, larger amounts of potash 
could have been removed from this 
manure with additional melting snow. 
However, on the above basis, the 90 
tons of manure produced on a 15-cow 
farm during the winter contain at least. 
900 pounds of 50 per cent potash which 
are subject to run-off under severe con
ditions. Such losses seldom occur in 
practice but these figures indicate a big
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T a b l e  2 .— P o t a s h  R u n - o f f  L o s s e s  f r o m  1 0  T o n s  o f  M a n u r e  u n d e r  L a b o r a t o r y
C o n d it io n s

Treatment per ton of manure Potash losses expressed in lbs. 
of 50% muriate of potash

Manure only..................................................................................... 100
Manure and superphosphate....................................................... 131
Manure and superphosphate with 100 lbs. of limestone 

added while s p r e a d i n g . ................................... 105
Manure and superphosphate with 200 lbs. of limestone 

added while spreading...................  ................................... 101

Note: Ten tons of manure contained an equivalent of 180 lbs. of 50%  muriate of potash.

potential leak in the maintenance of 
potash on a dairy farm.

Summer Potash Losses

The manure produced by cattle while 
on pasture during the summer is poorly 
distributed and utilized by plants. 
Much manure is deposited in lanes and 
roadways leading from pasture to barn, 
as well as near streams, trees, and other 
shady places. Unfenced woodlots also 
receive large amounts of droppings on 
land which is unsuited for growing 
pasture herbage. Since much of this 
manure is derived from vegetation

grown on the better land, some of the 
potential producing capacity of the 
manure is lost to poor land by this 
process.

Even when the manure is deposited 
on good pasture land, its high concen
tration and poor distribution greatly 
reduce its efficiency. This becomes 
evident from the following data.

Cows on pasture deposit an average 
of about three pounds of urine or V/z 
quarts at a time. Of course this amount 
varies greatly and large cows may pro
duce considerably more. The spots 
receiving such deposits are very evident

Fig* 3 .— A set o f laboratory run-off pans showing outlet tubes and beakers fo r collecting run-off
liquid* The pan in center received snow only.
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during the summer and fall, as seen in 
Fig. 4. The total area included in one 
of these urine spots varies greatly, but 
an average of 50 measurements showed 
them to be 23.3 inches in diameter. 
The above amount of urine on an area 
of this size is the equivalent on an acre 
basis of about 556 pounds of nitrogen, 
6 pounds of P20 6, and 601 pounds of 
KoO, or about 5,560 pounds of a 10-.1-11 
fertilizer per acre. This is a very poorly 
balanced fertilizer as it contains prac
tically no phosphorus. The nitrogen 
and potash, on the other hand, are so 
excessive that leaching losses no doubt 
occur on many light soils.

The vegetation around these spots 
has also been found to be poorly bal
anced and this no doubt is one reason 
why cattle often refuse to eat it. Sam
ples of Kentucky bluegrass growing on 
urine spots were compared to similar 
grass growing a foot or so away with 
the following results:

% on dry wt. basis 
N PjOt K2Q

Bluegrass away from
urine spots..................  1 .88 . 66 1.39

Bluegrass on urine spots 6 .30  .57 3 .30

The urine spots produced bluegrass 
with nearly three times as much nitro
gen and over two times as much potash 
as did similar grass near by. The nitro- 
gen-potash content. of grass grown 
on the urine spots is thus considerably 
higher than that ordinarily reported for 
well-fertilized pasture grass or even 
clover. (Using the factor 6.25, the 
protein content would be about 33 per 
cent.) The phosphate content is quite 
normal, but it is ver™ much out of bal
ance in relation to the high nitrogen 
and potash content of this grass.

Some workers have assumed that the 
odor around these areas is the main rea
son why cattle often refuse the vegeta
tion. It is not very likely, however, 
that the urine odor persists after the 
first rainstorm. The flavor of this ex
cessive nitrogen-potash grass may be the 
real cause.- Is it any wonder, when the 
grass is grown on land receiving fer
tilizer at the rate of 5,560 pounds of a 
10-.1-11 fertilizer per acre?

Quite often both feces and urine are 
deposited on the same area, which fur- 

( Turn to page 48)

Fig . 4 .— M anure droppings on pastures are evidenced by increased plant growth. The nitrogen 
phosphorus, and potash content o f the urine deposited on these areas is equal to about 5 ,5 6 0  lbs. 
o f a 1 0 -.1 -1 1  fertiliser . These excessive amounts o f nitrogen and potash are poorly used by plant 
and soil and contribute to th e ir loss on the dairy farm . The vegetation on these areas is poorly

balanced and not relished by grasing cattle .



Sweet corn In the foreground, fertilized  with 1 ,0 0 0  pounds o f 0 -8 -0 , yielded 3 .2  tons per acre. 
Corn in the background, fertilized with 0 -8 -8 , yielded 5 .7  tons per acre.

Muck Soils Produce 
Quality Sweet Corn 

For Canning 
e , n  j c

West Lafayette, Indiana

SW EET CORN can be grown profit
ably and satisfactorily as a regular 

crop in the rotation on Indiana muck 
soils. It is better adapted to a short 
crop season than field corn.

Another advantage is that sweet corn 
for canning is harvested early and per
mits the seeding of a winter crop of rye. 
The stubble and stalks are disced and 
the field is seeded to rye with no other 
preparation. The corn residues rot 
sufficiently under these conditions and 
cause no difficulties with the spring 
plowing. Narrow-row crops such as 
onions, carrots, and beans are planted 
in fields which have had this treatment.

With field corn the story is different. 
The amount of refuse left following 
field corn makes it practically impossible 
to plant narrow-row crops unless most 
of the old stalks and stubble have been 
removed. The readily decomposed 
sweet corn residues plus the rye cover 
crop make an ideal cover and green 
manure crop for such soils.

The profitable production of sweet 
corn on muck soils depends, of course, 
on the soil fertility, the variety, and the 
spacing. Of these, fertility is of great 
importance and it is necessary to use 
fertilizers containing a high percentage 
of potash.

11
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T a b l e  1 .— R e l a t io n  o p  Y i e l d  o f  S w e e t  
C o r n  t o  t h e  A n a l y s i s  o f  F e r t i l i z e r  

U s e d  o n  M u c k  S o il  *

Fertilizers used**
Tons
per
acre

In
crease
tons

Effect of potash
1. o -o -o ................................ 3 .7
2. 0 -0 -2 4 .............................. 4 .8 1.1
3. 0 -8 -2 4 .............................. 6 .1 2 .4
4. 0 -8 -4 0 .............................. 6 .1 2 .4

Effect of Phosphorus
5. 0 -0 -0 ................................ 3 .7
6. 0 -8 -0 ............................... 3 .2 - . 5
7. 0 -8 -8 ................................ 5 .7 2 .0
8. 0 -8 -2 4 ............................. 6 .1 2 .4
9. 0 -1 6 -2 4 ........................... 6 .2 2 .5

Effect of Nitrogen
10. 0 -8 -2 4 ............................. 6 .1
11. 4 -8 -2 4 ............................. 6 .0 - . 1

* Average of 9 years.
* *  Rate of fertilizer application 1000 lbs. per 

acre broadcast.

The importance of potash for sweet 
corn on muck soils is shown by the 
yields in Table 1. When used alone, it 
increased the yield over the unfertilized 
check by 1.1 tons per acre. Phosphorus, 
in addition to the potash, increased the 
yield another 1.3 tons, showing the need 
for both plant-food materials. How

ever, when phosphate was used alone, 
the yield of corn was depressed. When 
potash was used in fertilizer mixtures 
higher than 24 per cent, with eight per 
cent phosphate, no additional increase 
was obtained. Phosphates higher than 
in 0-8-24 gave no appreciable increase. 
Nitrogen in 4-8-24 resulted in no in
crease in yield over 0-8-24.

It is believed that 1,000 pounds of 
fertilizer per acre are more than a sweet 
corn crop can utilize economically, and 
the data indicate that row application 
is superior to broadcast. From observa
tions, it appears that 250 pounds of fer
tilizer per acre are not enough and that 
1,000 pounds are too much. Five hun
dred pounds of 0-9-27 applied in bands 
beside the row gave a higher yield than 
500 pounds or 1,000 pounds broadcast, 
or when the fertilizer application was 
split, with half of it being plowed down 
and the other half applied in bands 
beside the row.

As a rule, muck soils hold more mois
ture than other soils and so if sufficient 
fertilizer is supplied the crop, one 
would expect the yield to be related to 
the number of plants growing in a 
given area. In this trial plot it will be 
noted that where the corn was planted

To »ave hand labor, m echanical picker* lo r  sweet corn are being developed.
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T a b l e  2 .— R a t e  an d  P l a c e m e n t  o f  F e b - 
TILIZER *  FOB SW EET COBN 1 9 4 5

Treatment Yield in tons 
per acre

500 lbs. broadcast................ 4 .3
1,000 lbs. broadcast................ 4 .9

250 lbs. beside row.............. 3 .9
.*500 lb s . b e s id e  r o w ................. 5 .8
250 lbs. plowed down 
250 lbs. beside row [ . . . . 5 .2
500 lbs. plowed down" 
500 lbs. beside row [ . . . . 5 .3

* Fertilizer commercial 0-9-27.

in hills with three stalks per hill (Table 
3), the yield increased from 5.4 tons 
per acre on the 42 x 36 inch planting 
to 6.7 tons on the 36 x 30 inch spac
ing. This means that the space allowed 
for each stalk was reduced from 3.5 
to 2.5 square feet per plant. When the 
sweet corn was drilled in the row, one 
stalk every 12 inches, the yield was fur
ther increased over one-half ton per 
acre. It is apparent that for this soil, 
the spacing limit was reached when the 
area for each plant was reduced to 
approximately 2.5 square feet.

The yield was slighdy reduced and 
the number of marketable ears also re
duced, when drilled in the row eight 
inches apart. This may be because 
some ears were too small to harvest or 
there were more barren stalks. It ap
pears from this data that the latter is 
the case, since single stock planting 
resulted in an increased number of ears

per acre over the number of stalks per 
acre. Comparing the column on the 
theoretical number of stalks per acre 
to that of the actual number of ears per 
acre, Table 3, there are more ears than 
stalks on the wider spacing, but when 
only two square feet were allowed per 
plant, there were fewer ears than stalks. 
This evidence supports the theory that 
drilling is the best method of planting 
a sweet corn crop and on similar muck 
soils, drilling in 36-inch rows and at 
intervals of not to exceed 12 inches in 
the row would be the best.

T a b l e  4 .— C o m p a r is o n  o f  S i x  V a r ie t ie s  
o f  S w e e t  C orn  G r o w n  on  M u c k  S o il , 
N o r t h e r n  I n d ia n a  M u c k  C r o p s  F a r m , 

1 9 4 5

Tons 
per acre

1 Golden Cross Bantam.......... 4 .2
2 Hoosier Bantam..................... 5 .0
3 Purgold..................................... 4 .3
4. Golden Cross Bantam 

(red tassel)........................... 3 .6
5 Illinois 10................................. 4 .3
6. Iowana...................................... 4 .1

Spacing 36 x 36 inches in hills, 2 stalks per hill.

Generally speaking, yellow corns re
quiring about 85 days to maturity make 
a more satisfactory crop on muck soils 
than the white sweet corns which re
quire 95 to 100 days for maturity.

( Turn to page 48)

T a b l e  3 .— R e l a t io n  o f  Y ie l d  to  S p a c in g  o f S w e e t  C orn  on M u c k  S o il  19 4 5

Spacing
Sq. f t*  

per 
hill

Sq. ft. 
per 

plant

Theoretical 
number of 

stalks per acre

Tons
per
acre

Pounds 
per ear 
average

Ears
per
acre

4 2 x 3 6 10.5 3 .5 12,445 5 .4 .76 14,720
3 6 x 3 6 9 3 14,520 6 .4 .77 15,755
3 6 x 3 0 7 .5 2 .5 17,424 6 .7 .78 17,020
3 6 x 2 4 6 2 21,780 6 .6 .77 17,020
36 x 12 3 14,520 7 .3 .72 20,700
36 x 8 2 21,780 7 .1 .73 18,975

* 3  stalks per hill.
Fertilizer 450 lbs.—60% potash (KC1.) plowed down 

500 lbs.—0-9-27 broadcast



Fig* 1*— Soil erosion has removed the greater part o f the soil. A lfa lfa  will not grow unless the
soil is fa irly  deep.

Alfalfa in Mississippi Decreased 
as Soil Fertility Declined

Bf JJ. B. VanJetforJ
Soils Department, Mississippi State College, State College, Miss.

ALFA LFA  production in Mississippi 
has always been confined to the 

more fertile sections of the State and 
on soils that were high in lime. Prior 
to the initiation of alfalfa in the Missis
sippi Delta, the acres of land devoted 
to this forage crop were largely in the 
Black Belt section.

This Belt of heavy-textured, prairie
like soils is a crescent-shaped strip of 
land that is approximately 30 miles 
wide and extends from northeast Mis
sissippi in a southeasterly direction to 
east central Mississippi, where it enters 
Butler County, Alabama. Soft marine 
limestone is the predominating parent 
material of the dark soils, although 
other geological strata are found inter
spersed throughout the area. The Black

Belt soils comprise a great part of Mon
roe, Clay, Lowndes, Noxubee, and Lee 
Counties. The soils may be conven
iently grouped into two general groups: 
the dark soils and the “Post Oak,” or 
brown~and yellow soils. Unfortunately, 
a small part of the area in Mississippi 
is comprised of dark soils. The “Post 
Oak” soils are acid in reaction and 
not well adapted for the production of 
alfalfa. The dark soils are about neu
tral to alkaline in reaction, and, if not 
severely eroded, will generally produce 
this legume.

History of Alfalfa Production in 
Area

From the best information available, 
alfalfa was introduced in Mississippi

14
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Acres planted

County
1909 1919 1924 1939

Monroe.................................................. 1,183 5,154 337 1,690
Clay........................................................ 1,632 2,820 23 207
Lowndes................................................ 1,268

745
2,504 585 333

L e e ........................................................ 1,905 484 798
Noxubee................................................ 1,018 898 230 281
C h ic k a s a w ........................................................ 328 343 41 234
Oktibbeha............................................. 294 65 6 119

1 Figures taken from U. S. Census Reports.

about 1890. Some was planted near 
Strong Station in Monroe County about 
this date and production gradually 
spread throughout the prairie counties. 
According to U. S. Census, the acreage 
planted increased rapidly during the 
10-year period of 1909-1919 in the Black 
Belt section. It is difficult to tell from 
the census reports when the peak was 
reached, but according to leading farm
ers who once grew much alfalfa, it was 
near 1915.

About the year 1919 the farmers be
gan to report that their alfalfa was fail
ing. This is clearly shown by the fact 
that during the 5-year period from 1919- 
1924 the acreage planted decreased over 
77 per cent. Complaints were made 
that yields were very small, that alfalfa 
did not live long, and that some strange 
unknown disease was destroying it. 
As a result, less land was planted to this 
fine forage.

The decrease in acreage planted to 
alfalfa in the prairie counties of Mis
sissippi from 1919 to 1924 is shown in 
Table 1. In 1919, Clay, Lowndes, and 
Monroe Counties produced 10,478 
acres. Five years later these same 
counties produced only 945 acres. This 
indicates that something drastic had 
happened and alfalfa almost passed out 
of the agricultural picture.

Alfalfa Requires High Fertility

Alfalfa is a plant that will not toler
ate a wide range in soil fertility, and 
the fertility level of soils can be gener

ally estimated by knowing whether or 
not the crop will p t o w  on them. The 
chemical composition of alfalfa hay is 
shown in Table 2 along with that of 
some other hays. The mineral content, 
in general, is high, since alfalfa will 
grow only on soils high in minerals. 
The percentage potassium according to 
these data was 2.3%, or in terms of 
potash (KoO) this would be approxi
mately 2.80%.

Assuming that four tons of alfalfa 
hay are produced on an acre of land, 
enough potash would be removed in 
one year to be equivalent to approxi
mately 450 pounds of 50% muriate of 
potash. If the alfalfa was grown for 
four years on the same land, the potash 
supply in the soil would be greatly 
decreased.

The calcium and phosphate contents 
in this forage are also high and are 
indicative of the fertility that must be

T a b l e  2 .— M in e r a l  C o n t e n t s  o f  S o m e  
F o r a g e  P l a n t s  1

Crop % K % Ca % P

Alfalfa............................. 2 .37 2.45 .36
Soybeans........................ 1.25 1.05 .21
Lespedeza....................... .94 1.44 .31
Red top............................ 1.52 .31 .25
Johnson Grass*............. .76 .27

1 Data taken from U.S.D.A. Misc. Pub. No. 369. 
1941.

2 Analyzed by Mississippi Experiment Station 
Chemist.
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T a b l e  3 .— A n n u a l  A c r e  Y ie l d s  o p  A i b -d b y  A l f a l f a  H a y  i n  T o n s  p e b  A cbe
P l a n t e d  i n  t h e  S p b in g  o f  1 9 2 8 1

Treatments 1928 1929 1930 1931 1932 Average

Check.................................................... 0 .90 1 .89 0 .99 2.16 2.23 1.63
20 tons stable manure.....................
20 tons stable manure and 500 lbs.

2 .09 3 .20 1.72 3 .55 3.19 2.75

superphosphate (16% )................
20 tons stable manure and 500 lbs

2.03 3 .25 1.91 3 .95 3 .78 2.98

basic slag......................................... 2 .19 3 .84 1.89 4.21 3 .77 3.18
1,000 lbs. superphosphate............... 1.29 2.81 1.15 2.68 2.78 2.14
1,000 lbs. basic slag.......................... .83 2 .60 1.09 2 .50 2 .70 1.94
10 tons of stable manure................ 1.91 2 .87 1.36 2 .85 2.76 2.35

1 Data taken from U.S.D.A. Tech. Bui. No. 419. 1934.

delivered by a soil in order to produce 
good alfalfa. The mineral contents of 
soybeans, lespedeza, and red top are 
considerably less than that in alfalfa. 
Consequently, they will grow on soils 
relatively low in fertility.

Decline in Acreage

Many of prairie-like soils of Missis
sippi were once very fertile and before 
accelerated erosion had wrought such a 
toll of the land, they were fairly deep. 
One farmer reported that he grew al
falfa for a number of years, but finally 
a hard layer was formed in the soil 
and the crop failed to grow because 
the roots could not penetrate the hard- 
pan. Another reported that Johnson 
grass invaded his alfalfa field and de
stroyed the stand. The common report 
was that a strange disease was destroy
ing the crop.

These testimonies pointed toward the 
fertility of the soils which had been 
decreased by soil erosion or crop re
moval and leaching to a point below 
the alfalfa standard. Many of the once 
dark-colored fertile fields are now bar
ren lime rock as a result of man-induced 
sheet erosion. Alfalfa is a deep-rooted 
plant that requires a deep soil in addi
tion to a high fertility level. Figure 1 
shows results of erosion in this area.

In order to answer the question of 
why alfalfa refused to grow in the 
various counties of Mississippi where 
it had once grown well, a branch ex
periment station was established near 
West Point, Mississippi, in 1925 to 
study the problem. Some data gath
ered by this branch station are given in 
Tables 3 and 4. The data from this 
study indicate definitely that soil fer- 

( Turn to page 39)

T a b l e  4 .— A n n u a l  Y ie l d s  o f  A l f a l f a  H a y  in  T o n s  p e b  A c b e  P la n ted  in
S p b in g  o f  1 9 2 6 1

Treatments 1926 1927 1928 1929 Over

No treatments..................................................... 0 .23 1.97 1.13 0 .79 1.03
20 tons stable manure ..................................... 0 .79 4 .53 3 .79 3 .76 3.22 '
10 tons stable manure and 500 lbs. super- 

phosphate.......................................................... 0 .65 4 .54 4 .39 3 .55 3.28
0.37 3 .46 3 .02 1.96 2.20

1 000 lhfl. basic sl&s. , t , ................................. 0 .40 4 .02 2.85 2 .25 2.38
2 tons ground limestone, ................................. 0 .40 2.63 1.62 1.29 1.49

1 Data taken from U.S.D.A. Tech. Bui. No. 419. 1934.



Soil Conservation Districts 
and District Supervisors 

in South Carolina
(An address by E. C. M cArthur, President, at annual meeting of the South Carolina Association 

of Soil Conservation D istrict Supervisors, Columbia, S. C., January 18, 1946.)

GROW TH and progress are the re
sults of functioning. The harder 

the conflict, the more glorious the 
triumph. Having experienced conflict 
and tasted victory, I feel that it is ap
propriate to discuss accomplishments of 
soil conservation district supervisors and 
progress made in soil conservation dis
tricts since the passage of the Soil Con
servation Districts Law in 1937, and, 
particularly, since the organization of 
this Association in 1940.

In claiming accomplishments for soil 
conservation district supervisors and 
progress of districts, I wish to give full 
consideration to the very able assistance 
we have had in carrying on affairs of 
soil conservation districts.

First, I point to the South Carolina 
Soil Conservation Committee which has 
worked with supervisors in organizing 
districts and in helping us to under
stand the Law and our own duties and 
responsibilities. In helping to develop 
supervisors, the Soil Conservation Com
mittee has developed itself; it has a 
fuller conception of the Soil Conserva
tion Districts Law, the purpose of soil 
conservation districts, and the need for 
coordinating efforts of agricultural 
workers and every citizen in helping 
farmers to solve their farming problems. 
A booklet entitled, “Soil Conservation 
Districts in South Carolina,” compiled 
by the State Committee, bears me out in 
this statement. This booklet has fur
nished valuable information to citizens 
as to the eroded condition of our soil 
and the purpose of districts to save it.

The Extension Service has performed 
a much needed service to farmers by 
acquainting them with the district pur
pose, duties of supervisors, services they 
may obtain through districts, services 
they, themselves, may render other 
farmers, and crops with which to main
tain and improve the fertility of our soil.

Soil Conservation Service has coop
erated with supervisors in helping farm
ers of the districts by making soil sur
veys to determine the type of soil to be 
dealt with on each farm; in assisting 
farmers plan their farms in order that 
each acre may be put to its best use; in 
selecting the crops most suitable to the 
needs of the farm family and to the 
soil; and in bringing back into profit
able production idle lands that were, 
each year, becoming more of a burden 
and a threat to each farm. Approxi
mately 12,000 farms have been planned 
to date, covering approximately two 
million acres.

Cooperation
County Agents have assisted district 

supervisors in holding meetings and in 
many other ways have helped super
visors to perform their duties. Also, 
agricultural teachers, Farm Security Ad
ministration, AAA, Production Credit 
Association, our state colleges, the State 
Department of Education, Bankers As
sociation, individual bankers, farm ma
chinery dealers, civic groups, newspa
pers, business men, educators, Farmers’ 
Organizations, Farm Bureaus with Mr. 
E. H. Agnew as leader, The Grange,

17
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S. C. Agriculture Commissioner Jones, 
S. C. Agricultural and Industrial Com
mission, and individual citizens have 
helped soil conservation district super
visors to do the job. And while we are 
about it, let us not forget to mention 
Future Farmers of America and 4-H 
Club groups who have rendered farm
ers worthy service through soil conser
vation districts.

Believing the philosophy of the Soil 
Conservation Districts Law will do 
much to bring each farmer into the 
agricultural picture, give him a broader 
view and deeper understanding of the 
need for soil conservation, as well as a 
deeper interest in cooperating with 
other farmers to achieve soil conserva
tion, thus making democracy work, 
supervisors have bent their energies to 
spread that philosophy to farmers. Soil 
Conservation District Supervisors real
ize the need for saving the soil, our basic 
economic resource, but we believe it is 
of more importance to rehabilitate a hu
man being than an eroded farm. How
ever, knowing that the two go hand-in- 
hand, we have come to believe that our 
greatest accomplishment has resulted 
from the assistance we have been to the 
small farmer in establishing himself and 
his farm on a sound basis. May I tell 
you of a few of these instances?

Proof of Aid
A lady in Anderson County found 

herself, upon the death of her husband, 
with several children to educate and a 
run-down, eroded farm as her chief 
source of income. Necessity and the 
will to do caused this lady to attempt 
to fulfill her responsibility to her family 
with what she had at hand. District 
Supervisors and agricultural workers 
willingly came to her rescue and the 
living testimonies of educated children 
confirm what has been said and written 
about conservation practices paving the 
way for increased production and farm 
incomes.

A man bought a farm in 1940 in 
Chester County, requested a plan on it 
in 1942, and began putting conserva
tion practices on his ground in 1943.

The farm was purchased for $5,100 and 
appraised by F. S. A. in 1945 at $8,500. 
His income in 1943 was $1,580.00; in 
1944, $2,600.00; and in 1945, $3,500.00. 
He says, “The future‘looks bright.”

An illiterate farmer in Marion County 
started conservation farming in 1943. 
Skeptical neighbors poked fun at him 
for his crazy farming, but stopped when 
the red spots on the sloping land disap
peared and changed to large stacks of 
lespedeza hay. This man said, “My 
boys won’t grow up without no educa
tion. They are going to school and 
these new things you fellows are help
ing me with will see to that, too.” 

Horry Soil Conservation District has 
played an important part in the life of 
a small farmer near Conway. Increased 
quantity and quality of tobacco, he 
attributes to crotalaria preceding the 
tobacco. Much idle land has been 
brought back into production with a 
good drainage system. This coopera
tor is very pleased to have the added 
income to apply to taxes and other 
obligations.

A negro farmer in Lee County grins 
broadly as he tells of increasing his corn 

• yield from 6 to 15 bushels by using 
conservation methods. Another negro 
farmer in that county praises his district 
plan and the supervisors of Lynches 
River Soil Conservation District. He 
says, “When the plan was written, I 
owed $500. I still owe $400, but have 
bought and paid for a separate tract of 
27 acres—all in three years’ time.” 

There is a young man in Greenville 
County whose plans to become a doctor 
were frustrated by the death of his 
father. Sick at heart, he took over the 
farm which was fast becoming a prob
lem because of accelerated erosion 
caused by misuse of the land. Through 
the district channel, this young man 
received so much assistance from all 
cooperating agencies that a new vista 
of life opened to him and as he latched 
on to improved farming methods and 
saw increased yields, increased income, 
and increased value of his farm as a 
result, he became proud of the job he 

( Turn to page 43)



A dem onstration o f tissue tests on the farm  o f J .  R. R enick, Logan County, O hio, during the
growing season o f 1 9 4 5 .

Plow-Under Fertilizer 
Ups Corn Yields
£. P. P .J  and 3 . J . SaLr

Department of Agronomy, Ohio State University, Columbus, Ohio

CORN is distinctly an American crop, 
for in the history of all other coun

tries we do not find records of corn until 
after the discovery of America.

Corn-growing practices from the ear
liest days, when the Indian squaw used 
a crooked stick as a cultivating tool 
and one fish in the hill for fertilizer, 
have undergone remarkable changes up 
to the present-day use of mechanized 
tillage and harvesting equipment, the 
application of larger amounts of fer
tilizer both in ihe row and furrow bot
tom, and th  ̂ planting of carefully bred 
adapted hybrids.

The up-to-date corn grower believes 
that the observance of a five-point pro
gram is necessary to produce high corn 
yields, such as:

1. An adequately drained soil well 
stocked with organic matter.

2. Ample fertilization with nitrogen, 
phosphorus, and potash so placed 
in the soil as to give maximum 
availability of nutrients through
out the growing season.

3. The planting of the best adapted 
hybrids at or near the optimum 
date.

4. Adjusting the planting rate to the 
productivity level of the soil, in
cluding its fertility treatments.

5. Timeliness and adequacy of all 
tillage operations.

Development and Changes in Method 
of Fertilizer Application

Twenty-five years ago the favorite 
fertilizer for corn was manure supplc-

19
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merited with a broadcast application of 
superphosphate. When manure was 
not available, a complete fertilizer was 
broadcast. Studies by a number of 
experiment stations in the Corn Belt in
dicated that fertilizers placed in the 
hill or row led to rapid development 
of the corn plant in its early growth 
and hence earlier maturity. Such treat
ments were considered to supplement 
the broadcast applications of manure 
or fertilizers or both and not to take 
the place of them. It was soon found 
that many of the planter attachments 
placed most of the fertilizer in contact 
with the seed. This method, especially 
with heavier rates of application, re
sulted in reducing the stands from 20 
to 50 per cent, thus offsetting the ex
pected benefits of localized fertilizer 
placement.

In the early 1930’s manufacturers 
rapidly developed improved fertilizer 
distributors, and additional field stud
ies showed that the total amount and 
grade of fertilizer could be safely placed 
in the hill or row. This method of 
fertilization proved highly satisfactory 
as long as we were satisfied with yields 
of 70 to 80 bushels per acre on most of 
our best corn soils. It was observed,

however, that the benefits of such 
placements of fertilizer fluctuated with 
the type of season. In dry years yield 
increases were negligible while good 
results came with years of average to 
abundant rainfall. Dry conditions ren
dered the fertilizer inactive for a con
siderable time due to shallow place
ment. This brought about studies of 
methods of applying the fertilizer to 
obviate these periods of inaction of the 
fertilizer. The desires to push yields 
to higher levels also came in with the 
use of corn hybrids and their greater 
response to higher fertility conditions. 
Plow-under fertilizer placement of
fered a solution to these problems. [ 
In this fashion heavier applications 
could be made safely and the fertilizer 
was in a moist soil at all times. The 
report which follows is part of the study 
of this effort to get maximum yields.

Field History and Plan of 
Demonstration

The objective of these demonstra
tions was to determine the effect of 
thicker rates of planting and heavier 
fertilizer applications on the yield and 
quality of corn grain. These demon
strations were conducted under average

W eighing corn  from  the A rthur Morton plots, P reble County, Ohio center, check plots— left,
nitrogen alone— right, 8 -8*8  plots.
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The immediately preceding crops in 
all of the demonstrations ranged from 
corn (27 per cent), timothy sod (7  per 
cent), small grains and soybeans (10 
per cent each), alfalfa-clover-timothy 
and sweet clover sods (47 per cent) to 
one field of manured alfalfa-clover- 
timothy sods.

The soil types on which the corn 
was grown were in the early and late 
Wisconsin glacial drift and the lake 
plain area. They were about equally 
divided between light colored silt, sand, 
and silty clay loams and the dark col
ored heavy soils of clay, clay loam, 
and silty clay loam texture.

Plant Tissue Tests
The tissue tests for nitrates, phos

phate, and potash were made at the 
early tassel stage on the heavy plantings 
of all plots. A summary of these find
ings is in the following table:

T a b l e  1.— T e s t s , E x t e n d in g  f r o m  J u l y  2 3  to  A u g . 3 , 1 9 4 5

Fertilizer Lbs. Acre 
Row: 229# single strength 
Plow under: 600# 8 -8 -8  
Plow under: 250# Am. Sul.

Nitrates 
% Showing

Phosphate 
%  Showing

Potash 
% Showing

High Med. Low High Med. Low High Med. Low

Row only............................. 25 27 48 67 25 8 65 26 9
Row +  8 -8 -8 ..................... 60 18 22 83 10 7 70 19 11
Row +  Am. Sul................. 68 25 7 80 13 7 66 28 6

Comments and Conclusions Based on These One-Year Tests
1. The check or row-fertilized plots show a low available supply of nitrates as compared to phosphate 

and potash.
2. The nitrates are lower than phosphate and potash even on the 8-8-8 and nitrogen-treated plots.
3. The potash is lower than toe phosphate on both the 8-8-8 and nitrogen-treated plots, showing the 

need for added potash.
4. Many of the high tests at this stage of the plant’s growth will be lowered as the corn ear develops 

and matures.
5. When nitrates become limiting factors in plant tissue development, the limited growth leads to accumu

lations of unused phosphate and potash.

demonstration plots was the same as 
that planted in the remainder of the 
field. All the hybrids grown were 
adapted to the area and were selected 
by the cooperating farmers.

A field history was secured for each 
demonstration. This record included 
soil type and analysis, crops grown, 
and the lime, fertilizer, and manure 
applications for the past three years.

Comparative Yield Evidence

In an attempt to further evaluate the 
practice of applying large amounts of 
fertilizer in bands in the plow furrow 
bottom for increased corn production, 
17 growers in western Ohio cooperated 
in the program in 1944 and 33 in 1945.

U n fo rtu n a te ly , due to extreme 
drought conditions in 1944 and exccs-

farm field conditions on the various 
soil types found in the State.

Six hundred pounds of 8-8-8 per 
acre plowed under in bands on the 
furrow bottom were compared with 250 
pounds of ammonium sulphate per acre 
and with no plow-under fertilizer. All 
three plots received uniform hill or row 
applications of fertilizer.

Two rates of planting were made on 
each plot receiving different fertilizer 
treatment. One-half of the area was 
planted to the lighter rate, 3 kernels per 
hill, and the other half to the heavier 
rate, 4 kernels per hill, or the equiva
lent rates in drilled corn of 14-inch and 
10-inch kernel spacing in the row. 
With expected losses from various 
causes, the resulting stands would ap
proximate an average of 10,000 plants 
and 13,000 plants per acre, respec
tively.

The corn hybrid planted on the
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sive rains in early June in 1945, the 
stands of corn and uniformity of plant 
growth were seriously affected. This 
condition, in addition to difficulty or 
failure to properly adjust the fertilizer 
distributor to apply the required 
amounts of fertilizer, eliminated 9 of 
the 17 tests in 1944 and 13 of the 33 
trials in 1945. Therefore, the yield 
results in the following tables are for 8 
trials in i944 and 20 trials in 1945.

■ u r ( T a b l e  2 .— P lo w in g  U n d e r  F e r t i l i z e r  f o r  C o rn  D e m o n s t r a t io n — 1944
Plants per Acre and Yield in Bushels of Shelled Corn per Acre at 15V$% Moisture

Light Planting Rate Heavy Planting Rate

Fertiliser Treatment

Row Row+8-8-8 Row+Nitrogen Row Row+8-8-8 Row+Nitrogen

Plants Yield Plants Yield Plants Yield Plants Yield Plants Yield Plants Yield

Brookston...........................
Brookston...........................
Brookston...........................
Pandora...............................
Brookston...........................
Brookston...........................

9272
8939
8690

11729
10095
12100

69.3 
50.0 
55.8 
96 6 
83.7 
64 4

9764
9801
8646

11837
10683
12221

73.7
63.0 
71.4
99.1
93.7 
98.0

10644
9723
8998

11837
11075
11979

71.5
61.6 
60.6

101.5
94.4

100.3

10781
11488
11088
15313
19210
14278

56.9
55.0 
62.8
85.0
54.0 
74.2

11624
11761
10934
15964
18720
14278

65.2
59.6
65.5
96.6 
73.1 
92.8

12016
10977
11264
14335
19406
15004

74.0
60.7 
70.4

104.1
71.7 
94.3

Average............................... 9805 69.8 10492 83.2 10709 81.6 13693 64.6 13846 75.5 13833 79.2

Russell................................. 8300 65 9 9600 92 5 9300 88.3 11600 75.5 12200 88.4 12200 88.6
Crosby................................. 8233 56.8 8625 59 6 8625 62.1 12349 52.2 13043 69.3 13043 68.9

Grand Average................... 9545 67.8 10147 81.1 10271 80.0 13263 64.4 13540 76.4 13530 79.1

Average increase over check 13.3 12.2 12.0 14.7

T a b l e 2 a .—- T h e E f f e c t  o f  T r e a t m e n t  o n Y i e l d — 1944

Treatment, Yield, and Increases in Bushels per Acre
Planting Rate  —----

Row Only Row+8-8-8 Row+Nitrogen

Plants per Acre Yield Yield Increase Yield Increase

59.6 72.1 12.5 68.2 8.6
71.8 76.8 5.0 83.1 11.3
66.0 86.4 20.4 83.6 17.6

8,000 to 10,000
10.001 to 12,000
12.001 and over.

Summarized Statement of Conclu
sions Based on 1944  and 1945 
Results

1. Hill or row applications of fer
tilizer alone are not adequate for maxi
mum yields.

2. Row fertilizer plus nitrogen alone 
plowed under has resulted in yield in
creases approximately the same as from

{Turn to page 41)

T a b l e  2 b .— T h e  E f f e c t  o f  R a t e  of  P l a n t in g  on Y ie l d — 1944

Rate of Planting, Yield, and Increases in Bushels per Acre

Treatment
Plants/Acre Plants/Acre Plants/Acre

8,000-10,000 10,001 to 12,000 12,001 and over

Yield Yield Increase Yield Increase

Row only.............
Row+8-8-8........
Row+Nitrogen..

.................  59.6

.................. 72.1

.................. 68.2

71.8
76.8 
83.1

12.2
4.7

14.9

66.0
86.4
83.6

6.4
14.3
15.4

T a b l e  2 c .— F e r t il iz e r , R a t e  o f  A p p l ic a t io n  a n d  C o s t  p e r  A c r e— 1944

Fertiliser Grade Av. Lbs/Acre Av. Cost/Acre*

Row only..................
.....................  8-8-8

222
600

$3.37
$12.04

Plow Under............. .....................  Am. Sul. 250 $4.83

* 1944 Spring Cash Price.



Fig. 1.— Sweet clover growing on land treated with crop residues, lim e, phosphate, and potash. 
Spring growth on a southern Illin o is experim ent field near Newton.

Potash Treatment Makes 
Better Sweet Clover

JJ. J?. Snider
Soil Experiment Fields, University of Illinois, Urbana, Illinois

SW EET CLOVER is a vigorously 
growing plant, but is sensitive to 

shortages of fertility elements in soils. 
Such soil deficiencies may affect the 
development of the plant and in addi
tion may influence the nitrogen and 
mineral content of the crop. Sweet 
clover may be observed growing rather 
luxuriantly along road-sides, in gravel 
pits, and in other similar locations usu
ally not associated with productive soils. 
This habit of growth may lead to the 
conclusion that this legume may not be 
seriously affected by the lack of suitable 
fertility balance in soils where it grows.

Sweet clover is widely accepted as a 
desirable legume for soil improvement 
mainly because of its heavy growth, 
adaptability to various nurse crops, and

its ability to withstand adverse weather 
conditions. Wherever sweet clover 
thrives, it produces a more luxuriant 
growth than most any other clover and 
makes this growth relatively early in 
the season. This large volume of 
growth is usually very gratifying, con
sidering the several uses of the crop, 
such as, soil improvement, grazing, 
hay, silage, seed production, and in 
some cases a honey crop.

Total growth of sweet clover includ
ing both roots and tops may be rela
tively large, but its value as a soil-build
ing crop and its feeding quality may be 
seriously affected by unfavorable soil 
conditions. Biennial white sweet clover 
grown on highly productive dark-col
ored soils in some Illinois tests averaged

23
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10,350 pounds of dry roots and tops an 
acre at full bloom stage. This amount 
of material was found to contain 239 
pounds of total nitrogen in the acre 
growth. The same type of sweet clover 
on less productive light-colored soils 
made a growth amounting to 12,430 
pounds of roots and tops which con
tained in the acre growth only 128 
pounds of total nitrogen at full bloom 
stage. This represents a large differ
ence in nitrogen content of sweet clover 
grown on these two soils, and a large 
part of this difference must be attributed 
to unfavorable conditions in the light- 
colored soil which apparently hindered 
nitrogen fixation and nitrogen uptake.

Differences in composition of sweet 
clover due to soil variation may be 
further illustrated by results from eight 
Illinois experiment fields (Table 1). 
Four of these fields are located on rather 
highly productive dark-colored soils in 
central and northern Illinois and four 
are located on the less productive light- 
colored soils of southern Illinois. These 
dark-colored soils had a total nitrogen 
content which averaged 4,100 pounds in 
the top soil. These soils were previously 
limed and had a reaction of pH 6.2 and 
a replaceable calcium content of 6,000 
pounds an acre. The replaceable potas
sium content of these dark soils aver
aged 190 pounds an acre. The light-

colored soils averaged 2,100 pounds an 
acre of total nitrogen and had a reaction 
of pH 6.3 where limestone was added 
and a replaceable calcium content of 
2,800 pounds an acre. The replaceable 
potassium content of these soils where 
no potash treatment was applied aver
aged 80 pounds an acre, an amount 
which is relatively low for Illinois soils.

Average acre yield and composition 
of sweet clover tops and roots from 
both dark-colored and light-colored soils 
showed beneficial effect of potash ap
plications (Table 1). Since the light- 
colored soils were quite deficient in 
available potassium, the acre yield of 
tops and roots was considerably higher 
on land where potash treatment was 
given (R L P K ) in comparison to the 
land where it was withheld (R LP). 
Acre yield on the light soil was much 
lower where potash treatment was with
held than was the yield for a similar 
treatment (R L P ) on the dark soils. 
The acre yield was relatively high on 
both soils where potash treatment was 
applied. The light-colored soils ap
parently had the advantage in larger 
yield, which was probably due to a 
slighdy longer growing season in the 
more southern location.

The nitrogen content of sweet clover 
grown on the four fields located on the 

( Turn to page 44)

T a b l e  1 . Y ie l d  a n d  c o m p o s it io n  o f  s p r in g  g r o w t h  o f  s w e e t  c l o v e r  r e p r e s e n t in g
TWO LARGE SOIL AREAS IN  ILLIN O IS.

E a c h  v a l u e  i s  a n  a v e r a g e  o f  r e s u l t s  f r o m  f o u r  e x p e r i m e n t  f i e l d s  i n  t h e  a r e a
in d ic a t e d .

Soil
Treatment

Tops Roots 
lbs./A N P K Ca Mg

Dark-colored soils 
R L P ............................ 1,810 87.3 6 .2

Pounds per ton 

25.6 16.6 9 .7
R L P K ........................ 2 ,040 89.4 5 .6 31 .6 15.4 9.1

Light-colored soils
R L P ............................ 1,070 52.7 5 .4 15.1 32.3 10.4
R L P K ........................ 2 ,450 41.9 5 .2 25.7 29.9 9 .1

Tops and roots were obtained for analysis at time of plowing under for green manure. Plow-under dates 
ranged from April 20 to May 16.

R—crop residues turned back.
L—limestone 
P—phosphorus 
K—muriate of potash



Potash Pays Good Dividends 
in Louisiana

B y  - A .  W a i i o n

Department of Agronomy, University of Louisiana, Baton Rouge, Louisiana

JU ST a few years ago our corn crop 
was mostly fertilized with straight 
nitrogen materials and rarely at rates 

exceeding 30 pounds of nitrogen per 
acre. In the light of our present knowl
edge on the subject of fertilizers for 
corn, the recommendations are on a 
per-acre basis—50 to 60 pounds of 
nitrogen, 30 pounds available phos
phoric acid, and 30 pounds available 
potash. These recommendations apply 
to all soils except heavy alluvial types. 
In order to prove the practical value of 
these recommendations, the agricultural 
extension service conducted 108 ferti
lizer result demonstrations in 1945. 
These demonstrations were carefully 
supervised throughout and the records, 
as follows, were most encouraging: 
The average per-acre yield on all dem
onstrations was 48.1 bushels; the check 
plots averaged 32.5 bushels; and the 
average net increase was 16.6 bushels, 
or 51 per cent in favor of the recom
mended fertilizer.

In all cases, 375 pounds of an 8-8-8 
mixture per acre were applied prior to 
planting and 125 pounds of nitrate of 
soda per acre were applied as a side- 
dressing when the corn was about six 
inches high. The check plots, in all 
cases, were fertilized according to pre
vailing practices on the farms where the 
demonstrations were conducted. For 
the most part these locally used ma
terials consisted of 200 to 300 pounds 
of a 4-12-4 or 5-10-5 mixture supple
mented with from 125 to 150 pounds 
nitrate of soda per acre as a side-dress
ing. The fact that the checks were 
fertilized in this manner emphasized 
the value of the additional potash used 
on these demonstrations. When these

108 demonstrations were separated into 
type-of-soil areas, the results were as 
follows:

Upland Coastal Plain (H ill) Soils
On 76 demonstrations, the average 

yield on the recommended fertilizer 
plots was 46.4 bushels per acre. The 
check plots receiving common, local 
fertilization averaged 32.4 bushels. 
The average net gain in favor of the 
recommended fertilizer was 14.0 
bushels per acre or 40.4 per cent.

Terrace (Bluff) Soils
Twenty-three demonstrations av

eraged 44.6 bushels per acre for the 
recommended fertilizer and 34.4 
bushels on the checks. The average 
net increase of demonstrations over 
checks was 10.2 bushels or 29.6 per 
cent.

Alluvial (River Bottom) Soils
Nine demonstrations averaged 51.3 

bushels per acre. Checks averaged 38.0 
bushels. The average increase was 13.3 
bushels per acre or 35.0 per cent.

From these demonstrations and other 
related sources of information, it seems 
assured that a high-grade, complete 
fertilizer under corn, as a starter, gives 
very profitable increases in yields, pro
vided the fertilizer used supplies at 
least 30 pounds of available phosphoric 
acid and 30 pounds of available potash 
per acre. In all cases, the available 
nitrogen should be brought up to 50 
to 60 pounds per acre.

Cotton
The year 1945 was an extremely un

favorable year for cotton in Louisiana.
( Turn to page 46)
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Rich Fog in the Hollows
Cjeorcje «2). *S>carAetli 

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

REC EN TLY my good friend, G. N. 
Hoffer, of plant tissue test and 

potash fame gave me some facts about 
carbon dioxide that are as starding, 
interesting, and important in connec
tion with growing crops as penicillin 
is in curing some diseases. While it is 
a well-known fact that dry vegetable 
matter or crop materials contain about 
45 per cent carbon, no broad attention 
has been given to the available supply 
of this element to our common crops. 
It is also well known that plants obtain 
their carbon in the form of the gas, 
carbon dioxide, which is present in our 
ordinary air in about .03 per cent and 
that the plants take in this gas largely 
through the leaves. Hoffer points out 
that if a corn crop is to produce 50 
bushels of corn per acre the volume of 
air over the acre that must enter the 
plants would be equal to a height of 
over 6,000 feet. Of course, the plant 
does not use the particular air that is 
directly above it to this height but uses 
the air that blows across the fields con
stantly bringing in a new but very 
diluted supply.

Carbon Is the Element of Life
Ordinarily we think of plant require

ments in terms of fertilizer nutrient 
elements, water, and favorable tempera
tures, but it is quite apparent that the 
plant may have a very difficult time 
under some conditions in obtaining an 
adequate supply of carbon which must 
be taken in as carbon dioxide. How
ever, nature has provided a marvelous 
mechanism for releasing carbon diox
ide when vegetable or organic matter 
decays so that the atmosphere may be 
enriched and plants can continue to 
grow. Man, animals, plants, and mi

cro-organisms play the leading roles in 
this great drama. All these give off 
carbon dioxide in both their life proc
esses of growing when they oxidize or 
burn carbonaceous materials to carbon 
dioxide and again in the process of 
decay after death when the carbon 
dioxide is further freed from its com
plex organic compounds that made up 
the bodies. While plants release car
bon dioxide from their roots in grow
ing, they also absorb it through the 
leaves and convert it in combination 
with water and other compounds into 
plant substances. In this case the 
sun furnishes the energy and we call 
the process photosynthesis.

In virgin jungles, forests, or prairies 
the balances between the arresting and 
freeing of carbon dioxide seem to be 
a well-balanced proposition. In our 
farming operations we frequendy up
set this balance through practices that 
destroy excessive quantities of organic 
matter; then it appears we are in for 
trouble.

Scientists have recently shown that 
the amount of carbon dioxide released 
daily from a high-organic prairie soil 
in Illinois and Iowa is equal to about 
1,100 cubic feet or about 38 pounds of 
carbon. Hoffer points out that this 
amount is sufficient to meet the carbon 
requirements of growing plants to pro
duce 80 bushels of corn per acre. This 
brings up the thought that perhaps on 
soils that are low in organic matter the 
amount of carbon dioxide released daily 
from the soil is not enough along with 
that which is ordinarily in the air to 
produce an extra big corn yield even 
though the supply of nutrient elements 
and moisture were abundant and ideal.

{Turn to page 45)
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P I C T O R I A L

FRECKLES— ONE OF THE F IR S T  CROPS TO  SHOW IN THE SPRING.



A bove: The possibility  o f  more farm  ponds is now receiving much attention. They not only
furnish fish fo r better diets, but opportunities fo r wholesome recreation.

B elow : On the farm  o f Lewis Clark, W hite County, Indiana, the fertilizer being poured into this
hopper will be applied on the plow sole.



Above: Healthy children and healthy farm  anim als are the mainstay o f Am erican agriculture. The
4-H  Clubs annually enroll thousands o f both.

Below : This field o f young wheat in Tippecanoe County, Indiana, received 3 0 0  lbs. o f  3 -1 2 -1 2
fertiliaer per acre. Check plot in the foreground received no fertiliser .



A bove: A county agent shows some 4-H  Club boys that fertilizer has to be put where it will be
handy fo r  the plant*

B elow : P ro o f in hand— fertilizer did m ake a difference— left, fe rtilized ; right, no fertilizer.



U   a B “All young men and women in the world today face theHecoymzinq challenge of unsetded times and new problems—but
also of new ideas and great new opportunities.” Thus 

Youth spoke President Truman in a message to all 4-H Club
members in the United States early this year. Declaring 
that the eyes of the young men and women of the world 

are on the youth of the United States, searching for example, ideas, and ideals, he 
urged all rural young people to take an active part in their own local 4-H Club 
program in 1946 and in years following. “This is one of the ways,” he said, 
“in which we can build the kind of youth the United States needs—strong, skilled, 
informed, and articulate—and it is one of the important means we have of 
demonstrating to the world what youth can accomplish through practical 
democracy and good citizenship.”

During the past several years our agricultural colleges and experiment stations 
have worked tirelessly in bringing the science of agriculture to our rural youth, 
both by demonstration and literature. A recent illustration of the extent of this 
recognition of youth and the cooperation involved in providing them with under
standable information is seen in a new circular, No. 4H-48, published in October 
1945 by the Wisconsin College of Agriculture under the title “My Story: Growing 
Potatoes as a 4-H Project.” It was planned for the use of boys and girls in 
Wisconsin club work; however, because the information is up-to-the-minute 
scientifically and includes some of the standard practices of experienced potato 
men, it may be read by some of the elders as well.

The circular is profusely illustrated, and two of the photographs are reproduced 
on the opposite page in this issue. The story tells in the first person how one 
boy became interested in growing potatoes as a profession, but first decided to 
learn the fundamentals in club work. He was aided by his parents, by his 
county agent, the club leader, and by neighbors and friends in learning his 
business.

The scene is laid in Waupaca county, Wisconsin, where the county agent is 
Victor Quick. The boy, named Jim, is a son of the Pomerening family living 
near New London on a dairy farm. Others in the family are Cal, an older 
brother, and Faith, the little sister. Harold Gretzmacher, a neighbor boy, also 
takes part in the story. The pictures tell the story of the project from start to 
finish and include illustrations of potato diseases and potato pests.

The picture of the family home “Breezy Hill” was painted in water color 
by Byron C. Jorns, Wisconsin water color artist, who is illustrator for the publi
cations of the Wisconsin College of Agriculture. Mr. Jorns also designed and 
painted the unusual cover of the circular and planned the groupings of the pic
tures. The water color of the home now hangs in the Pomerening parlor.

The subject matter for the circular was prepared and approved by potato 
specialists and research men of the College of Agriculture, including J. G. Milward,
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veteran potato man of the State; G. H. Rieman, H. Darling, T . C. Allen, K. C. 
Berger, J. W. Brann, R. E. Vaughan, and V. H. Quick. The 4-H Club Depart
ment, assisted by Miss Grace Langdon of the Department of Agricultural Jour
nalism, put the material into the simple, narrative style suited to the use of club 
young people. Photographs for the circular were specially taken by Homer 
Montague, university photographer.

The booklet will be used by 4-H Club members throughout the State as a text 
in their work in potato growing this year. It is being sent to all agricultural 
extension editors by Lester Schlup, Chief of the Division of Extension Information, 
U. S. Department of Agriculture, as an example of a new approach to 4-H Club 
literature.

We have a fine youth in America—the finest in the world. It is such faith in and 
recognition of it by our men of science and experience as detailed above which 
make the eyes of the young men and women of the world turn to the youth of 
the United States, “searching for example, ideas, and ideals.”

In connection with the increasing interest 
in soil aeration as a necessary consideration 
in optimum plant growth, more attention 
may be given to the supply of carbon dioxide 
available to the plant. It might be thought 
that with the large supply in the air, carbon 

dioxide would be one factor which would not cause worry in crop yields.
The article by G. D. Scarseth appearing on page 26 of this issue quotes observa

tions by G. N. Hoffer on the magnitude of the carbon dioxide requirement of 
the crop in relation to the amount available in the air over the crop. Carrying 
the observations further, it was pointed out that carbon dioxide produced in 
the soil may be a factor in crop growth and that some of the practices designed 
to improve organic matter relationships in the soil may have had at least part 
of their value in their fostering carbon dioxide production.

Discussing the atomic constitution of corn plants, Dr. Hoffer calculated that 
approximately 45% of the composition of these plants consisted of carbon; 44% 
oxygen; 6%  hydrogen; 1.5% nitrogen; 0.9% potassium; 0.2% of phosphorus, 
calcium, magnesium, and sulphur. Other elements such as iron, manganese, 
and boron are in lesser amounts.

In order to produce carbon dioxide in the soil as the result of the decompo
sition of organic matter, oxygen is needed and at least a good part of this will 
have to come from the soil air. Here is another important function that soil 
aeration serves in the growing of crops.

It was suggested that the carbon dioxide in muck soils may account for the 
excellent crop responses to fertilizers applied to these soils. Similar crops fer
tilized in mineral soils with lesser amounts of organic matter do not produce the 
quality obtained in muck. All green plants, including forests and weeds compete 
for carbon dioxide in the air. It is also dissolved in rain and all bodies of water. 
Hence it seems as if the crops grown in well-aerated soils rich in active organic 
matter should be directly benefited. In any event, fertilizers are most effective 
under such conditions.

Carbon Dioxide—  

A Plant Nutrient
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Season A v e ra g e  Prices R eceived  b y  Farm ers  fo r  Specified  C o m m o d ities  *
Sweet

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

_  „  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 64.2 88.4 11.87 22.55 e • • •

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

March.......... .. 20.24 21.4 171.0 207.0 107.0 148.0 18.10 52.00 . . . .
April............. . 20.20 21.4 174.0 211.0 107.0 149.0 16.90 51.90 . . . .
M ay............. . 20.51 42.2 177.0 214.0 108.0 149.0 16.50 52.10
June.............. . 20.90 51.2 180.0 220.0 111.0 150.0 15.90 52.50 . . . .
July............... . 21.25 56.3 183.0 230.0 112.0 146.0 15.40 55.00 . . . .
August......... 21.33 44.9 167.0 256.0 113.0 145.0 14.60 52.50 . . . .
September.. . 21.72 43.2 138.0 207.0 112.0 145.0 14.30 51.40 . . . .
October........ . 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00 . . . .
November. . , . 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30 . . . .
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 . . . .

Index Number* (Aug. 1909--Ju ly 1914 —  100)
1920.................. 128 173 180 161 96 207 139 114 . . . .
1921.................. 137 195 163 129 81 117 98 129 . . . .
1922.................. 185 228 95 114 116 109 98 135 . . . .
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 87 110
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.................. 167 408 214 219 170 160 138 234 212
1945

March.......... 163 214 245 236 167 167 152 231 203
April............. 163 214 250 240 167 169 142 230 259
May............. 165 422 254 244 168 169 139 231 193
June.............. 169 512 258 251 173 170 134 233 269
July.............. 171 563 263 262 174 165 130 244 244
August......... 172 449 240 292 176 164 123 233 240
September.. 175 432 198 236 174 164 120 228 159
October........ 180 459 181 205 176 171 120 226 181
November... 182 467 188 212 173 173 126 227 235
December.. . 184 438 197 221 170 174 130 228 223

1946 f
January. . . . , 180 363 208 237 171 174 132 226 249
February 186 339 209 254 173 175 133 223 275
March.......... 183 319 225 269 178 179 137 211 283
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W h o le s a le  Prices o f  A m m o n ia te s

Nitrate 
of soda 

per unit N 
bulk

1910-14............... $2.68

Sulphate Cottonseed 
of ammonia meal 

bulk per S. E . Mills

1922.
1923.
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 .......................
1945

M arch.............
April................
M ay .................
Ju n e .................
Ju ly ..................
August............
September. . .
October...........
November.. . .  
Decem ber.. . .

1946
January..........
February.........
M arch............

192 2 ......................
192 3 ......................
192 4 ......................
192 5 ......................
192 6 ......................
192 7 ......................
1938......................
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 ......................
1945

M arch..............
April................
M ay.............
J  une.................
Ju ly ..................
August............
September. . .
October...........
November.. . .  
December.. . .

1946
January .........
February..........
M arch.............

3.04
3.02
2.99
3.11
3.06
3.01
2.67
2.57
2.47 
2.34 
1.87
1.52
1.52
1.47
1.53 
1.63
1.69
1.69
1.69
1.69
1.74
1.75
1.75

unit N 
$2.85 

2 .58 
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

per unit N 
$3.50

6.07 
6.19 
5.87 
5.41 
4.40
5.07 
7.06
5.64 
4.78
3.10 
2.18 
2.95 
4.46 
4.59 
4.17 
4.91 
3.69 
4.02
4.64 
5.50
6.11 
6.30 
7.68

Fish scrap, 
dried 

11- 12%  
ammonia, 
15% bone 
phosphate, 

f.o.b. factory, 
bulk per unit N 

$3.53
4.66 
4.83 
5.02 
5.34
4 .95 
5.87 
6.63 
5.00
4.96 
3.95 
2.18 
2.86 
3.15 
3.10 
3.42
4.66
3.76 
4.41 
4 .36 
5.32
5.77
5.77
5.77

Fish scrap, 
wet acid

ulated 6% 
ammonia, 
3% bone 

phosphate,, 
f.o.b. factory, 

bulk per unit N 
$3.05 

3.54 
4.25 
4.41 
4 .70
4.15
4.35 
5.28 
4.69
4.15
3.33 
1.82 
2.58 
2.84
2.65 
2.67
3.65 
3 .17 
3 .12
3.35 
3.27
3.34
3.34
3.34

Tankage 
11% 

ammonia, 
15% bone 
phosphate, 
f.o.b. Chi
cago, bulk, 
per unit N 

$3.37
4.75
4.59
3.60 
3.97 
4.36
4.32 
4.92
4.61 
3.79 
2.11 
1.21 
2.06 
2.67 
3.06 
3 .58
4.04 
3.15 
3.87
3.33
3.76
5.04
4.86
4.86

High grade 
ground 
Wood, 

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

.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

1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71

1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71
1.75 1.42 7.81 5.77 3.34 4.86 6.71

Index z e 3 cr • • II«*65 100)
113 90 173 132 117 140 142
112 102 177 137 140 136 147
111 86 168 142 145 107 121
115 87 155 151 155 117 135
113 84 126 140 146 129 139
112 79 145 166 143 128 162
100 81 202 188 173 146 170
96 72 161 142 154 137 162
92 64 137 141 136 12 130
88 51 89 112 109 63 70
71 36 62 62 60 36 39
59 39 84 81 85 97 71
59 42 127 89 93 79 93
57 40 131 88 87 91 104
59 43 119 97 89 106 131
61 46 140 132 120 120 122
63 48 105 106 104 93 100
63 47 115 125 102 115 111
63 48 133 124 110 99 96
63 49 157 151 107 112 126
65 49 175 163 110 150 192
65 50 180 163 110 144 189
65 50 219 163 110 144 191

65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 19J
65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 n o 144 191
65 50 223 163 110 144 191
65 50 223 163 n o 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 191

65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 191
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W h o le s a le  Prices o f  P hosphates a n d  Potash *  *
Tennessee Muriate Sulphate Sulphate Manure Kainit,
phosphate of potash of potash of potash salts 20%

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

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

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14 ......................... $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657 $0,655
1922.................. .566 3.12 6.90 .632 .904 23.87 e • e e .508
1923.................. .550 3.08 7.50 .688 .836 23.32 • • • • .474
1924.................. .502 2.31 6.60 .582 .860 23.72 s e e * .472
1925.................. .600 2.44 6.16 .584 .860 23.72 • • • • .483
1926.................. .598 3.20 5.57 .596 .854 23.58 .537 .524
1927.................. .525 3.09 5.50 .646 .924 25.55 .586 .581
1928.................. .580 3.12 5.50 .669 .957 26.46 .607 .602
1929.................. .609 3.18 5.50 .672 .962 26.59 .610 .605
1930.................. .542 3.18 5.50 .681 .973 26.92 .618 .612
1931.................. .485 3.18 5.50 .681 .973 26.92 .618 .612
1932.................. .458 3.18 6.50 .681 .963 26.90 .618 .591
1933.................. .434 3.11 5.50 .662 .864 25.10 .601 .565
1934.................. .487 3.14 5.67 .486 .751 22.49 .483 .471
1935.................. .492 3.30 5.69 .415 .684 21.44 .444 .488
1936.................. .476 1.85 5.50 .464 .708 22.94 .505 .560
1937.................. .510 1.85 5.50 .508 .757 24.70 .556 .607
1938.................. .492 1.85 5.50 .523 .774 15.17 .572 .623
1939.................. .478 1.90 5.50 .521 .751 24.52 .570 .670
1940.................. .516 1.90 5.50 .517 .730 24.75 .573
1941.................. .647 1.94 5.64 .522 .780 25.55 .570
1942.................. .600 2.13 6.29 .622 .810 25.74 .205 • • • e

1943.................. .631 2.00 5.93 .522 .786 25.35 .195 • s e e

1944.................. .645 2.10 6.10 .522 .777 25.35 .195 . . . .

1945
March........... .650 2.20 6.20 .535 .797 26.00 .200
April............. .650 2.20 6.20 .535 .797 26.00 .200
May............. .650 2.20 6.20 .535 .797 26.00 .200
June.............. .650 2.20 6.20 .471 .701 22.88 .176
July............... .650 2.20 6.20 .503 .749 24.44 .188
August......... .650 2.20 6.20 .503 .749 24.44 .188
September. . .650 2.20 6.20 .503 .749 24.44 .188
October........ .650 2.20 6.28 .535 .797 26.00 .200
November... .650 2.20 6.40 .535 .797 26.00 .200
December.. . .650 2.20 6.40 .635 .797 26.00 .200

1946 
January. .  . .650 2.20 6.40 .635 .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

1922.................. 106 87
Index Numbers (1910-14 =  100) 

141 89 95 99 78
1923.................. 103 85 154 82 88 96 e e e e 72
1924.................. 94 64 135 82 90 98 e e e e 72
1925.................. 110 68 126 82 90 98 e e e e 74
1926.................. 112 88 114 83 90 98 82 80
1927.................. 100 86 113 90 97 106 89 89
1928.................. 108 86 113 94 100 109 92 92
1929.................. 114 88 113 94 101 110 93 92
1930.................. 101 88 113 95 102 111 94 93
1931.................. 90 88 113 95 102 111 94 93
1932.................. 85 88 113 95 101 111 94 90
1933.................. 81 86 113 93 91 104 91 86
1934.................. 91 87 110 68 79 93 74 72
1935.................. 92 91 117 58 72 89 68 75
1936.................. 89 51 113 65 74 95 77 85
1937.................. 95 51 113 71 79 102 85 93
1938.................. 92 61 113 73 81 104 87 95
1939.................. 89 53 113 73 79 101 87 93
1940.................. 96 53 113 72 77 102 87
1941.................. 102 64 n o 73 82 106 87
1942.................. 112 59 129 73 85 106 84
1943.................. 117 55 121 73 82 105 83
1944.................. 58 125 73 82 105 83

1945
March.......... 121 61 127 75 84 108 83
April............. 121 61 127 75 84 108 83
May............. 61 127 75 84 108 83
June.............. 61 127 66 74 95 80
July.............. 61 127 70 79 101 82
August......... 121 61 127 70 79 101 82
September. . 121 61 127 70 79 101 82
October........ 121 61 129 75 84 108 83
November.. 121 61 131 75 84 108 83
December.. . 

1946 
January . .

121 61 131 75 84 108 83

61 131 75 84 108 83
February , 121 61 131 75 84 108 83
March......... 61 131 75 84 108 83
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C o m b in e d  In d e x  N u m b e rs  o f Prices o f F e rtilize r M a te r ia ls , Farm  Products 
a n d  A ll C o m m o d ities

Prices paid 
by farmers Wholesale 

for com- prices
Farm

prices*
moditiea
bought*

of all com
modities t

Fertilizer Chemical Organic 
materials^ ammoniates ammoniates

Superphos
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
1 925 .... . . . .  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
1 932 .... . . . .  68 108 95 71 46 48 85 99
1 933 .... . . . .  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
1 937 .... . . . .  122 131 126 81 50 129 95 75
1 938 .... . . . .  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
March.......  198 180 153 97 57 175 121 78
April.........  203 180 154 97 57 175 121 78
May..........200 180 154 97 57 175 121 78
June.......... 206 180 155 95 57 175 121 69
July.......... 206 180 154 96 57 175 121 74
August.. . .  204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 74
October. . .  199 182 154 97 57 175 121 78
November. 205 182 156 97 57 175 121 78
December. 207 183 156 97 57 175 121 78

1946
January... 206 184 156 97 57 175 121 78
February.. 207 185 156 97 57 175 121 78
March  209 186 158 97 57 175 121 78
• U. S. D. A. figures. Beginning Jan u ary  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.

{D epartm ent of Labor index converted to 1910-14 base. . .  ,
The Index numbers of prices of fertilizer m aterials are based on original stuay 

made by the D epartm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity, Ithaca, New York. These Indexes are complete since 1897. 
The series w as revised and rew eighted as of March 1940 and November 1942.

» Beginning w ith  June 1841, m anure sa lts  prices a re  F. O. B. mines, the only
^ lo b e ' s n n u a l  average o f potash prices Is h igher than the weighted average of 
•r ic e s  actu a lly  paid because since 1926 better than 90% o f the potash used in 
ag ricu ltu re  has been contracted fo r during the discount period. From  1937 on, 
th e  seasonal discount has been 12% .



This section contains a short review o f some o f the most practical and im portant bulletins, and list# 
all recent publications o f the United States Departm ent o f A griculture, the State Experim ent Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Econom ics. A file o f this departm ent o f B ET TER  
CROPS W ITH PLANT FOOD would provide a com plete index covering a ll publications from  these 
sources on the p articu lar sub jects named.

Fertilizer
"Agricultural Mineral Sales as Reported to 

Date for Quarter Ended December 31, 1945," 
Dept, of Agr., Bur. of Chem., Sacramento 14, 
Calif., FM-122, March 6, 1945.

"Commercial Fertilizer Sales as Reported to 
Date for the Quarter Ended December 31, 
1945," Dept, of Agr., Bur. of Chem., Sacra
mento 14, Calif., FM-123, March 6 , 1945.

"Panel on Fertilizers and Soil Amendments," 
Agri. Exp. Sta., Colo. A. & M. College, Fort 
Collins, Colo., Misc. Ser. No. 290, Dec. 1945, 
R. H. Tucker.

"Homemade Lime and Fertilizer Spreaders," 
Coop. Ext. Work, State of Dela., Neu/ar/ ,̂ 
Dela., Mimeo Cir. 39, Feb. 1945, C. E. Phillips.

"Fertilizer Recommendations for Field Crops 
in Iowa," Ext. Section, Agron. Dept., Iowa 
State College, Ames, Iowa, Pamphlet 112, 
H. B. Cheney and H. R. Meldrum.

"Minor Plant Food Elements," Ext. Serv., 
Clemson, S. C., C. G. Peebles.

"Field Trials with Fertilizers in South Da
kota 1945," Agr. Exp. Sta., S. Dak- State Col
lege, Brookings, S. Dak-, Pamphlet No. 6 . 
Dec. 1945, W. W. Worzella and Leo F. Puhr.

"Correcting Potash Deficiency in Growing 
Com," Agr. Exp. Sta., Univ. of Tenn., Knox
ville, Tenn., Cir. 93, Dec. 1945, John B. 
Washko.

"Pasture Fertilization Experiments at Rey- 
mann Memorial Farm," Agr. Exp. Sta., W. 
Va. Univ., Morgantown, W. Va., Bui. 324, 
Nov. 1945, F. W. Schaller, G. G. Pohlman,
H. 0 . Henderson, and R. A. Ackerman.

Soils
"Soil Testing: A Review of Principles and 

Procedures," Agron. Dept., Iowa State College, 
Ames, Iowa, Agron. 36.

"Effect of Weathering on Houston Black 
Clay," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Inf. Sheet 356, Oct. 1945, 
Russell Woodburn.

"Major Soil Areas of Missouri," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Cir. 304, 
Aug. 1945, H. H. Krusekopf.

Crops
"Annual Reports—54th and 55th—January

I, 1943—December 31, 1944," Agr. Exp. Sta., 
Ala. Polytechnic Inst., Auburn, Ala.

"Corn Hybrids Recommended for Produc
tion in Ontario— 1946," Dom. of Canada, 
Dept, of Agr., Ottawa, Suppl. to Pamphlet 22, 
Feb. 1946.

"Grain Corn Trials Mt. Carmel and Wind
sor, Connecticut 1945," Agr. Exp. Sta., New 
Haven, Conn., R. P. 45G1, D. F. Jones and 
O. E. Nelson, Jr.

"Growing Fruits for Home Use," Coop. Ext. 
Work, Univ. of Dela., Newark, Dela., Bui. 45, 
June 1945, A. L. Kenworthy, P. L. Rice, and 
S. L. Hopperstead.

"1944 Annual Report to Delaware Farmers," 
Agr. Ext. Serv., Univ. of Dela., Newark, Dela., 
Bui. 46, June 1945.

"Chufas in Florida," Agr. Exp. Sta., Gaines
ville, Fla., Bui. 419, Jan. 1946, G. B. Killinger 
and W. E. Stokes.

"Modernizing Cotton Production in Geor
gia," Agr. Ext. Serv., Univ. System of Ga., 
Athens, Ga., Bui. 523, June 1945, E. C. West
brook-

"Varieties of Fruits for Indiana," Dept, of 
Agr. Ext., Purdue Univ., Lafayette, Ind., Leaf. 
27, 1945.

"Effect of Certain Summer and Winter Le
gume Crops in Improving Corn Yields in South 
Louisiana,” Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bui. 396, Sept. 1945, H. B. 
Brown.

"Louisiana Creole Onion Best for Bulbs and 
Seed," Agr. Ext., La. State Univ., Baton Rouge, 
La., Cir. 242, 3rd Ed. Oct. 1945, Joseph Mon- 
telaro.

"A Preliminary Report of Certain Tests Con
ducted by the Crops and Soils Department of 
the Louisiana Experiment Station 1945," Agr. 
Exp. Sta., La. State Univ., Baton Rouge, La., 
W. G. Taggart.

"Landscaping the Farmstead," Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., Bui. 
250, March 1946, Leon C. Snyder.

"Suwannee, A New Home-Garden Straw
berry," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 123, Sept. 1945, 
N. H. Loomis and George M. Darrow.

"Winter Legumes with Tung Trees," Agr. 
Ext). Sta., Miss. State College, State College, 
Miss., Inf. Sheet 354, Sept. 1945, S. R. Greer.

"Cabbage Variety Tests: Poplarville, 1944- 
1945," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Inf. Sheet 355, Sept. 1945, 
T. E. Ashley.
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"Small Grains Test, Stoneville, 1945," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Serv. Sheet 398, Sept. 1945, P. W. Gull.

"Alfalfa in Missouri," A or. Exp. Sta., Univ. 
of Mo., Columbia, Mo., Bui. 492, Aug. 1945, 
W. C. Etheridge and C. A. Helm.

"Better Pastures for North Carolina,” Agron. 
Dept., Univ. of N. C., Raleigh, N. C., Cir. 286, 
Nov. 1945, E. R. Collins, W. W. Woodhouse, 
R. L. Lovvorn, and H. Broods James.

"Performance Tests of Corn Varieties and 
Hybrids, 1945," Agr. Exp. Sta., Okla. A. 6r M. 
College, Stillwater, Okla., Bui. B-292, Feb. 
1946, James S. Brooks.

"Growing Tomatoes in the Home Garden," 
Agr. Ext. Serv., S. Dak• State College, Brook
ings, S. Dak., War Food Ser. No. 5, March 
1945, Edward O. Olson.

"Tennessee Luscious Red Raspberry," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
Cir. 92, Oct. 1945, Brooks D. Drain.

"Tomato Variety Test in the Wichita Val
ley," Agr. Exp. Sta., A. & M. College, College 
Station, Texas, P.R. 975, L. E. Brooks and 
V. I. Woodfin.

"The 1945 Official Virginia Varietal Tests 
of Corn Hybrids, Barley, Oats, and Wheat," 
Agr. Exp. Sta., Va. Polytechnic Inst., Blacks
burg, Va., Bui. 383, Dec. 1945, M. H. Mc- 
Vic\ar and T. M. Starling.

"The Growth and Composition of the Tops 
of Peach Trees in Sand Culture in Relation to 
Nutrient-clement Balance," Agr. Exp. Sta., W. 
Va. Univ., Morgantown, W. Va., Bui. 322, 
Sept. 1945, D. S. Brown.

"Results of Hybrid Corn Yield Trials in 
West Virginia for 1945," Agr. Exp. Sta., W. 
Va. Univ., Morgantown, W. Va., Mimeo Cir. 
56, Feb. 15, 1946, J. L. Cartledge, R. J. Friant,
C. C. Lima, R. M. Smith, and D. R. Browning. 

"Twenty Fifth Annual Report Wood County
Extension Service," County Agr. Agent, Wis
consin Rapids, Wis., 1945, H. R. Lathrope, 
Cecelia M. Shestock, E. E. Anderson, and 
Elmer Miller.

"Mechanical Treatments for Increasing the 
Grazing Capacity of Short grass Range," Agr. 
Ext. Sta., Univ. of Wyo., Laramie, Wyo., Bui. 
273, June 1943, O. K. Barnes and A. L. Nelson.

"Report of the Administrator of Agricultural 
Research 1945," U.S.D.A., Washington, D. C.

"Report of the Chief of the Office of Ex
periment Stations, Agricultural Research Ad
ministration, 1945," U.S.D.A., Washington,
D. C., Sept. 15, 1945.

"Report of the Chief of the Bureau of Agri
cultural and Industrial Chemistry, Agricultural 
Research Administration, 1945," U.S.D.A., 
Washington, D. C., Sept. 28, 1945.

Her: “Don’t you think a man has 
more sense after he’s married?”

Him: “Yes, but it’s too late then.”

Economics
"A Farm Management Analysis of Dairy 1 

Farming in Putnam County, Georgia, 1944," 
Ga. Exp. Sta., Experiment, Ga., Bui. 244, Oct. 
1945, J. C. Elrod and W. E. Hendrix.

"An Economic Study of the Sweet Potato 
Enterprise in the North Louisiana Upland Cot
ton Area in 1943," Dept, of Agr. Econ., La. 
State Univ., Baton Rouge, La., Bui. 395, Aug.
1945, Leo J. Fenskc and J. Norman Efferson. 

"An Economic Study of Peach Production in j
Louisiana," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bui. 398, Nov. 1945, Frank 
D. Barlow, Jr.

"Development of the Dairy Industry in Mis
sissippi," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Bui. 422, July 1945, D. W. 
Parvin.

"Balanced Farming Workbook>" Coop. Ext. . 
Work, Univ. of Mo., Columbia, Mo.

"Oklahoma Farm Real Estate Activity 1941- 
1944," Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Bui. B-291, Feb. 1946, Ran
dall T. Klemme and Erwin C. Ford.

"A Statement on Farming in Rhode Island," 
Coop. Ext. Work, R. I■ State College, Kingston;
R. I., Mimeo. Cir. 39, Jan. 1945, J. L. Tennant 
and G. E. Bond.

"The Agricultural Outlook, South Carolina j
1946," Ext. Serv., Clemson Agr. College, j 
Clemson, S. C., Cir. 277, Feb. 1946.

"Information Basic to Adjustments in Rice 
Production in Texas," Agr. Exp. Sta., College 
Sta., Texas, Bui. 676, Nov. 1945, A. C. Magee 
and C. A. Bonnen.

"Trend in the Sales Price of Farm and Ranch 
Lands in Texas 1920-1944," Agr. Exp. Sta.;,
A. 6r M. College, College Station, Texas, P.R. 
971, Nov. 1945, L. P. Gabbard, Erwin C. 
Ford, and J. Lambert Molyneaux.

"Strawberry Cost Study," Agr. Ext. Serv., j  

State College of Wash., Pullman, Wash., 
Mimeo Cir. 330, June 1945.

"Report of the Chief of the Bureau of 
Agricultural Economics, Fiscal Year 1945,’Vk 
U.S.D.A., Washington, D. C., Sept. 1, 1945.

"Looking Ahead with Cotton," U.S.D.A., 1 

Washington, D. C., Misc. Publ. 584, Dec. 1945.
"What Peace Can Mean to American Farmers, 

Agricultural Policy," U.S.D.A., Washington,
D. C., Misc. Publ. 589, Dec. 1945.

"Handbook on Major Regional Farm Supply 
Purchasing Cooperatives 1943 and 1944,'% 
Farm Credit Adm., U.S.D.A., Washington,
D. C., Misc. Rept. 89, Oct. 1945, Joseph G. j 
Knapp and Jane L. Scearce.

“So you bought a home in the coun
try?” .

“Yes. Five rooms and a path.”

L



Sugar From Research
Scant sugar supplies would have been 

even scantier during the war years— 
and this year, too—but for two distinct 
but related research activities by the 
U. S. Department of Agriculture in the 
years between the wars.

When war disturbs sugar imports, 
the domestic supply of beet sugar is in
creasingly important. In World War I, 
sugar beet production was complicated 
by difficulties in getting beet seed from 
Europe, where most of the American 
supply had been grown because of lower 
labor costs. In World War II, the beet 
farmer had better varieties to grow. For 
planting in the West he had the U. S. 
varieties resistant to the devastating dis
ease, curly top, that is transmitted by 
the beet leafhopper. This was a result 
of research that is continuing with view 
to further improvement of disease re
sistance.

The other research made possible an 
ample seed supply of these adapted 
varieties grown here in the United 
States. The sugar beet normally re- 

£ quires growth in two seasons to produce 
a seed crop. The old practice was to 
grow beets for a season, dig them, store 
them over winter, replant them in 
spring, and harvest seed the second 
summer. This system called for so 
much hand labor that European

growers with lower labor costs, essen
tially monopolized beet seed production.

In cooperative work at the New 
Mexico Agricultural Experiment Sta
tion, State and Federal scientists ob
served in 1922 that fall-planted sugar 
beets remained alive over winter in the 
mild climate and produced seed the 
second year without need for storage 
and replanting. By 1928 the system of 
seed growing by wintering beets in the 
field had been developed, and Federal 
experimenters have since adapted the 
method to other areas. Most of the oper
ations have been mechanized so that 
beet seed production costs in the United 
States compare favorably with those of 
hand-grown crops abroad.

The Department of Agriculture has 
figured up the costs of developing this 
new method of growing sugar beet seed. 
It cost about $400,000, for part-time 
work of two men in the initial period 
from 1922 to 1928, and part-time work 
of about 10 men since then in extending 
its scope. The value of the discovery 
is estimated at fully $1,500,000 a year 
—every year. This is a continuing gain, 
and is based, not on the value of the 
sugar crop that is a result, but only on 
the value of the beet seed produced as 
a result of the work.

Alfalfa in Miss. Decreased As Soil Fertility Declined

(From page 16)

tility is a controlling factor in the suc
cessful production of alfalfa, and that 
the strange malady that killed alfalfa 
was low soil fertility. Ten tons of 
manure per acre increased the yields 
over the five-year period from 1.63 to 
2.35 tons per acre. This was more than

either superphosphate or basic slag pro
duced alone. Twenty tons of stable 
manure was still superior to the 10-ton 
application. Twenty tons of manure 
and 500 pounds of basic slag produced 
the highest yield, which was 3.18 tons 
of alfalfa hay per acre. The manure,
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being a good source of potash and 
nitrogen, supplied most all of the nu
trients needed except phosphate. The 
soil used for this experiment was Hous
ton Clay, one of the principal dark 
soils, and was naturally well supplied 
with lime.

Data from another test started in the 
spring of 1926 are given in Table 4. 
These data again show that when fer
tility is added to the soil, alfalfa can 
be produced. Twenty tons of manure 
produced yields about equal to the 
yields produced by 10 tons of manure 
and 500 pounds of superphosphate. 
Basic slag is sometimes referred to as 
a “foolproof” fertilizer for legumes, but 
in this test it was not sufficient in fer
tility value to produce alfalfa yields 
equal to that produced on plots receiv
ing stable manure.

At the time of these experiments, 
manure and phosphate seemed to sup
ply the needed fertility elements. In 
recent years it has been found that pot
ash and boron also are necessary for 
the most efficient production of alfalfa 
on some soils. Figure 2 shows alfalfa 
growing on a soil low in fertility after 
it has been treated with manure, lime,

superphosphate, potash, and borax. 
Many of the fairly deep, well-drained 
soils will produce alfalfa, provided the 
fertility required by this crop is added.

The acreage planted to alfalfa in the 
prairie counties at present has increased 
some since 1924, by virtue of added 
fertility, but it is still far short of the 
acreage planted in 1919. The produc
tion of the crop in this area is largely 
confined to the fertile alluvial and 
colluvial soils; and even on these soils, 
potash, phosphorus, and boron are 
usually necessary for high yield and 
longevity of stands. By taking care 
of the fertility problems, good alfalfa 
yields have recently been produced on 
some fields for six successive years with
out difficulty. This is probably as long 
as one field should remain continuously 
in this crop.

The failure of alfalfa to grow on land 
where it has once grown successfully 
was a signal that the fertility of the 
soils was below the level required by 
this legume. This should have been a 
warning to the farmers that the soils 
were sick and needed doctoring as well 
as protection from erosion. Instead

poor aoil a fte r  m anure, lim e, potash, phosphate, and borax had 
been applied.

Fig . 2 .— A lfa lfa  grew on a
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Fig. 3 .— Gently ro lling  topography, pasture*, and dairy cows are ch aracteristic o f the B lack  B elt.

they sought new plants that would grow 
on soils low in fertility and, conse
quently, contain little mineral elements 
in the forage.

The plant, after all, is an expression 
of the fertility level of the soil and a 
serious mistake can be made by direct
ing full attention to selection of plants 
that will grow on poor land and neglect
ing the soil problems. The plant has 
the ability to manufacture carbohy
drates by using the raw materials of air 
and water in the presence of sunshine, 
but the only source a plant has for 
important minerals is the soil. Natu
rally, if the soil is low or deficient in 
minerals the plant, if it grows, must be 
low in the same.

In farm management some thought 
should be given to the fertility that is 
delivered by the soil to crops as well as 
bulk or tonnage per acre. Continued 
plant selection as crops fail to grow 
may eventually reduce the soil fertility 
to a level where only poverty vegetation 
will survive. An effort many years ago 
to maintain the fertility level of the 
soil near the alfalfa standard would 
have paid great dividends on many 
farms throughout the Black Belt sec
tion. Much attention has been given 
lately throughout the country to saving 
the body of the soil. It is high time for 
some attention to be given to saving 
the “soul” of the soil (fertility) as well 
as the body.

Plow-Under Fertilizer Ups Corn Yields

(From page 22)

the 8-8-8 where both were plowed under than 8-8-8 plowed under when residual
at the 50 pounds/acre nitrogen level, effect is not considered.

3. Nitrogen fertilizer plowed under 4. Significant increases in yield have
is more efficient in terms of unit cost been obtained from the treatments on
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T a b l e  3 .— P l o w in g  U n d er  F e r t il iz e r  fo r  C orn  D e m o n s t r a t io n s

Plants per Acre and Yield in Bushels of Shelled Corn per Acre at 15V$% Moisture
1945

Light Planting Rate Heavy Ranting Rate

Fertilizer Treatment •
Soil Type --------------------------------------------------------------------------------------------------------- —— ------- .

Row Row+ 8-8-8 Row+Nitrogen Row Row + 8-8-8  Row +Nitrogen

Rimer.................................. 8629 79.0 9920 83.0 8897 87.3 11826 86.3 11826 97.2 12694 95.9
Fincastle-Brookston.......... 8379 96.1 8885 101.6 8319 92.7 11121 97.5 11416 111.0 10708 108.0
Fincastle............................. 11368 65.1 10074 72.5 11564 83.5 14863 68.8 15288 97.0 15190 97.2
Clyde................................... 8557 65.2 8210 78.5 8230 76.9 8936 70.4 11270 84.3 10780 92.1
Crosby-Brookston............. 10705 73.5 9114 87.7 9548 84.8 11934 82.8 12477 84.9 12477 113.9
Bel more............................... 10910 75.7 11146 99.8 10976 85.4 13850 78.8 13622 92.5 14210 95.9
Clyde................................... 13850 65.7 13720 74.9 14308 99.1 16660 72.1 18620 75.8 16856 88.0
Fincastle-Blanchester........ 7788 66 9 7080 68.4 7257 82.0 12390 84.0 12036 91.4 11328 92.6
Brookston........................... 8938 71.4 8584 71.9 7876 70.4 9027 71 5 11151 76.7 10885 76.1
Miami.................................. 10388 69.7 10878 65.2 10976 69.8 14151 66.4 14210 86 0 14504 77.8
Fulton................................. 8428 43.6 11270 60.8 8722 63.4 9996 58.2 9800 62.7 10878 75.8
Brookston........................... 10692 64.1 12054 70.2 11074 73.2 15043 61.4 16266 75.4 16562 87.6
Berrien................................ 10662 103.4 11662 119.1 10878 110.1 13751 106.8 14112 123.9 13720 108.3
Paulding.............................. 10845 78.9 11564 89.6 10094 84.6 13037 74.6 14210 103.5 14602 89.3
Fincastle.............................. 10244 97.0 11495 115.4 10285 105.1 14155 114.7 14032 119.9 14641 127.7
Miami-Brookston.............. 11212 76.4 11858 105.3 12342 93.5 14600 78.0 14032 114.3 13648 111.1
Miami-Brookston.............. 9146 91.2 8428 84.3 9212 88.2 10877 79.6 11368 100.6 11760 88.3
Brookston........................... 12020 67.2 12054 83.0 12052 79 4 14543 66.0 14798 76.1 14896 68.3
Nappanee............................ 9506 68.4 9506 82.2 9310 63.7 10682 68.4 11956 89.5 12544 82.8
Miami-Brookston.............. 8199 68.4 8624 73.9 7840 65.9 9571 70.7 9310 80.8 10780 80.8

Average............................... 10023 74.3 10306 84.3 9988 82.9 12550 77.8 13090 92.1 13182 92.8

Average increase over check 10 0 8.6 14.3 15.0

T a b l e  3 a .— T h e  E f f e c t  o f  T r e a t m e n t  on  Y ie l d

1945

Treatment, Yield, and Increases in Bushels per Acre
riitoung ivuie

Row Only Row +8-8-8 Row +Nitrogen

Plants per Acre Yield Yield Increase Yield Increase

8,000 to 10,000................................................ .............. 70.8 79.5 8.7 77.5 6.7
10,001 to 12,000................................................ .............. 79.8 91.9 12.1 87.5 7.7
12,001 and over................................................. .............. 77.2 91 2 14.0 94.6 17.4

T a b l e  3 b .— T h e  E f f e c t  o f  R a t e  o f  P l a n t in g  on  Y ie l d

1945

Rate of Planting, Yield, and Increases in Bushels per Acre

Plants per Acre Rants per Acre Plants per Acre

Treatment 8,000 to 10,000 10,001 to 12,000 12,001 and over

Yield Yield Increase Yield Increase

Row only............ ........................................................  70.8 79.8 9.0 77.2 6 4
Row + 8 —8—8 . . . . ........................................................  79.5 91.9 12.4 91.2 11.7
Row +Nitrogen, ........................................................  77.5 87.5 10.0 94.6 17.1

T a b l e  3 c.— F e r t il iz e r , R a t e  o f  A p p l ic a t io n  an d  C o s t  p e r  A cre

1945 „  lk
Fertilizer Grade Av. Lbs/Acre Av. Cost/Acre*

* 1945 Spring Cash Price.
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soils of high fertility level as well as on 
poorer soils.

5: T o  obtain maximum returns for 
large applications of fertilizer, it is 
necessary to maintain a planting rate

of 12,000 to 14,000 plants per acre.
6 . The lack or excess of soil moisture 

at critical growth periods may com
pletely overshadow responses from 
added plant-food nutrients.

Soil Conservation Districts and District Supervisors
(From page 18)

is doing and of his career as a farmer. 
He realizes fully that farming is a 
science that equals the science of medi
cine or even that of modern warfare 
not only in application, but in results.

If helping a man to a better way of 
life is accomplishment; if working for 
the perfecting of a better agriculture is 

j a worthy endeavor; if coordinating our 
efforts with those of agricultural work
ers and individuals is service, then I 
may safely say that soil conservation 
district supervisors of South Carolina 
have made some contribution to man
kind of this and future generations.

Like Richard Rumbold, I never could 
believe that Providence had sent a few 
men into the world ready booted and 
spurred to ride, and millions of others 
ready saddled and bridled to be ridden. 
All down the ages, we have heard the 
cries of the persecuted and underprivi
leged peoples. We have them ever 
before us in our own State and South
eastern Section. We have learned that 
there is no prosperity for the masses in 
slavery. We have experienced depres
sion and prosperity; we have breathed 
the breath of freedom and found it 
good.

There is opportunity in the South, 
beginning with our wonderful climate 
and natural resources. The South has 
capital and management experience. 
It has talent and great potential wealth 
that awaits the unleashing of this talent. 
The South has for the past seven years 
had what we like to think is another 
asset—Soil Conservation Districts—
through which each farmer has an op
portunity to enter into the making and 
effecting of agricultural policies. By 
means of these districts, we supervisors

see a perpetuation of that freedom we 
prize so dearly—that freedom which we 
are not willing to exchange for any
thing—certainly not for temporary se
curity, nor even the salvation of our 
soil for we do not believe that freedom 
nor soil conservation can be attained by 
increasing governmental control, but 
only by understanding, aggressive ac
tivity, ingenuity, and cooperation of 
each individual farmer; for the pros
perity of one farmer is more or less 
dependent upon that of his neighbor 
and the prosperity of communities and 
towns depend upon the type of agricul
ture that surrounds them.

Development does not come by cod
dling an individual or a nation. Nor 
does cutting the pattern of an individ
ual’s life develop initiative which leads 
to accomplishment and progress and 
individual freedom and strength of 
character.

Yes, we want soil conservation and 
the permanent agriculture that will re
sult. Yes, we want the better way of 
life for our children’s children. That 
is the goal of soil conservation district 
supervisors and the agricultural work
ers and friends who cooperate with us 
in assisting farmers to save soil resources 
through soil conservation districts. But, 
we want it through understanding of 
the need of saving soil, done voluntarily 
because of our acceptance of a trust 
placed in us by the Lord to pass the 
land on in better condition than we re
ceived it, with the joy that will result 
from a job well done and not by com
pulsion at the commands of a dictator 
which will take away our freedom in 
planting when and where; in selling



44 B e t t e r  C rops W it h  P la n t  F ood

and buying when, where, and at what 
prices.

Supervisors of soil conservation dis
tricts offer districts to the South to be 
added to her other opportunities, be
lieving that the development of the 
South will be hastened along agricul
tural and industrial lines; thereby en
abling our South to make a greater 
contribution to the development of 
America and the world. Soil conserva
tion district supervisors will take new 
hope from the progress made in the last 
five years. There is no limit to what

we may achieve in saving soil and the 
benefits resulting, for in America there 
is no limit to achievement. We are free 
men. Let us cherish that freedom and 
foster it in the service we offer as soil 
conservation district supervisors until 
the philosophy of democracy is under
stood down to the grass roots, and each 
farmer avails himself of the privilege 
of making democracy work by under
standing the need for his own partici
pation in agricultural affairs of the dis
trict, the State, the South, and the 
Nation.

Potash Treatment Makes Better Sweet Clover
(From page 24)

T a b l e  2 . Y ie l d  a n d  c o m p o s it io n  o f
SW EET CLOVER AT TWO GROWTH STAGES 

W IT H  D IFFEREN T SO IL TREATM ENT

Part of DM Percentages
Plant lbs/A N P K

Lime
May 15
Tops........ . . .  1,490 2 .94 .14 .90
R oots.. . . 630 1.51 .10 .25
June 25
Tops........ . . .  5 ,640 1.34 .09 .52
Roots.. . . . . .  1,460 1.01 .06 .32

Lime-Potash
May 15
Tops........ . . .  2 ,730 2.65 .13 1.52
R oots.. . . 900 1.44 .08 .65
June 25
Tops........ . . .  5 ,280 1.49 .10 1.11
R oots.. . . . 1,920 1.03 .05 .36

Lime-Phosphate
May 15
Tops........ . . .  3 ,020 3.10 .41 .65
R oots.. . . . . .  1,370 1.95 .34 .12
June 25
Tops........ . . .  5 ,630 1.97 .26 .44
R o o ts .. . . 1,490 1.28 .28 .09

Lime-Potash-Phosphate
May 15
Tops........ . . .  4 ,200 2.84 .40 1.73
R oots.. . . . . .  1,580 1.80 .32 .47
June 25
Tops........ . . .  10,150 .94 .19 .92
Roots___ 2,280 1.41 .19 .40

dark-colored soils was nearly twice that 
which was grown on the low-nitrogen, 
light-colored soils. In all tests the sweet 
clover was thoroughly inoculated and 
had been grown on the land over a 
period of years, usually as a plow-under 
crop in a four-year rotation. Sweet 
clover grown on the dark soils was also 
slightly higher in phosphorus and con
siderably higher in potassium than that 
from the less productive light-colored 
soils. Calcium content was the reverse 
of that of potassium, because of the 
relationship existing between these two 
elements in plants of this type.

The need of sweet clover for a 
balanced fertility condition in soils is 
further illustrated by yield and com
position results in Table 2. These data 
are for sweet clover grown on a light- 
colored southern Illinois soil. In an 
untreated condition this land was very 
acid, decidedly deficient in total nitro
gen, and very low in available phos
phorus and potassium.

In this field test (Table 2) lime ap
plications alone gave a good stand and 
a reasonable growth of sweet clover as 
indicated by the dry weight of tops 
and roots which amounted to 7,100 
pounds an acre June 25 at full bloom 
stage. Both potassium and phosphorus
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Fig. 2 .— Sweet clover growing under the same conditions as shown in Fig. 1 except potash was
om itted from  the treatm ent.

were deficient in the top growth on 
the lime-only treatment at both stages 
of growth May 15 and June 25. The 
potassium deficiency in the top growth 
was overcome where potash was added 
to the soil in addition to lime. Phos
phorus deficiency was likewise over
come where phosphate was added in 
addition to lime, but the maximum 
growth and balanced composition were 
not obtained until the fertility elements 
in the soil were balanced by a combina
tion of lime, potash, and phosphate. 
This combined treatment supplied suf
ficient potassium and phosphorus to

give a relatively high content of these 
elements at the plow-under time of 
May 15 and at the full bloom stage 
of June 25.

When the phosphorus content of hay 
or forage is as low as .09 to .14 per cent 
as indicated in Table 2 on unphos- 
phated land, it is too low for desirable 
feeding quality. Livestock fed too 
much and too long on this type of feed 
will in a relatively short time suffer 
serious consequences. This condition 
has been brought out by various results 
of extensive research in animal nutri
tion.

Rich Fag in the Hollows

(From page 26)

Rich A ir for Plants in the Hollows
Carbon dioxide is a heavy gas. It is 

so heavy that when a silo is opened 
there is danger of suffocation for the 
person who enters the silo before doors 
have been opened to drain out the gas.

Carbon dioxide will flow like water 
even though you cannot see it; high 
school students will recall how they can 
pour the gas from one beaker to an
other. We can draw the conclusions 
that it will flow from the higher
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ground to the depression areas. If the 
carbon dioxide gas were to have a red 
color one would probably see a thick 
red fog in the depression areas on a 
warm summer day when a lot of de
composition or rotting of organic mat
ter is taking place in the ground. One 
would probably see the hilltops and 
knolls standing out clearly because the 
air drainage would flow the carbon 
dioxide away. Perhaps it is a shortage 
of carbon dioxide on the hilltops that 
causes crops to be smaller on such 
places even though exceedingly heavily 
fertilized. We know that nutrients are 
carried in erosion materials and water 
run-off to depression places to enrich the 
soil in the hollows, but perhaps the 
extra richness in the hollows comes 
in part from the enriched carbon diox
ide that undoubtedly occurs in such 
places, carbon dioxide that has flown 
into the depression as well as that 
which was formed there by virtue of a 
richer organic content in the soil.

If the carbon dioxide gas were red,

it would be a spectacular sight on a 
warm summer day following a shower i 
of rain to see it virtually billowing out 
of the soil in proportion to the organic 
matter decomposing • in the soil. In 
the soil areas that contained a high 
quantity of organic matter, the evolu
tion of carbon dioxide would be great 
and there the red gas would become 
thick. In the poorer spots of the field 
where the organic matter was more 
deficient, the evolution of this gas 
would be less; and on eroded areas 
where the subsoil was exposed where 
there is no organic matter, there would 
be no gas evolved. The summary of 
this whole story is that organic matter 
has virtues far beyond the simple ABC’s 
of good farming practices. Organic 
matter probably enriches the atmos
phere above the ground in addition to 
improving the moisture supply, poros
ity, available nitrogen, and other nutri- ' 
ent elements so that undoubtedly plants j 
can grow faster and bigger because of 
the organic matter in the soil.

Potash Pays Good Dividends in Louisiana

(From page 25)

Most farms made only a bottom crop 
and under these adverse growing con
ditions, naturally the fertilizer used on 
cotton demonstrations was severely 
handicapped in its efficiency. In spite 
of this, the following summary on 83 
cotton fertilizer demonstrations tells a 
convincing story. All demonstrations 
received 600 pounds of an 8-8-8 mix
ture per acre prior to planting. The 
average yield of seed cotton for all dem
onstrations was 1,248 pounds. Check 
plots averaged 829 pounds. The av
erage net increase was 419 pounds or 
50.5 per cent. (Note: All check plots 
were fertilized at the rate and grade 
commonly used on the cooperator’s 
farm.)

Upland Coastal Plain (H ill) Soils 
Fifty-four of these demonstrations 

were located on hill soils and the av
erage yield for the demonstrations was 
1,098 pounds seed cotton per acre. The 
checks averaged 696 pounds. The av
erage net increase for the recommended 
fertilizer was 402 pounds or 57.7 per 
cent.
Terrace (Bluff) Soils

Seventeen demonstrations averaged 
1,583 pounds. Checks averaged 1,154 
pounds. The average net increase per 
acre for the demonstrations was 429 
pounds or 37.1 per cent.
Alluvial (River Bottom) Soils

Twelve demonstrations averaged 1,- 
447 pounds. Check plots averaged 964
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pounds. The average increase was 583 
pounds per acre or 60.4 per cent. (Note: 
These alluvial land demonstrations 
were located on the lighter, or sandy 
loam type soils.)

Thus it can be seen that cotton yields 
may be increased up to 60 per cent, 
even in an unfavorable season, by using 
the right grade and quantity of ferti
lizer. Also, when ample plant food is 
provided, there is no great difference 
in yields on hill, terrace, and alluvial 
soils.

Sugarcane for Sugar
Louisiana grows about 350,000 acres 

of sugarcane for sugar. For many 
years, as well as at the present, the 
crop has been largely fertilized with 
straight nitrogen materials. Within the 
past three or four years it has been 
found that much of this sugarcane 
acreage responds profitably to liberal 
applications of phosphoric acid and 
potash. To illustrate this, one result 
demonstration gave the following:

matter, have greatly increased the 
growth of clovers and lespedeza. In 
practically all cases it was observed that 
cattle with free choice did most of 
their grazing on the potash-treated 
areas. Also, the plants receiving a 
liberal supply of potash were a darker 
green color and withstood mild, dry 
weather to a greater extent than where 
little or no potash was used. On one 
good demonstration on terrace (bluff) 
type soil, the potash-treated part of the 
pasture was grazed clean by late June, 
while the growth on the remainder of 
the pasture, which received no potash, 
was from four to six inches high. The 
many good effects from potash on the 
ligher soils, low in organic matter, have 
resulted in the present pasture recom
mendation of 400 pounds of a 3-12-12 
or 0-12-12 mixture per acre. On darker 
colored soils with more organic matter, 
the recommendation is to use 400 
pounds of a 4-12-8 or 0-14-7 mixture 
per acre.

Treatment
Amount fer

tilizer per acre 
(lbs.)

Sucrose 
(per cent)

Increased 
sugar per acre 

(lbs.)

Increased 
value per acre 

(dollars)

0 -0 -0 ___ check 12.93
12-0-0 ................................... 225 nitrate 12.35 194 10.10
12-8-0 .................................. 300 12.03 839 41.11
12-0-12................................ 300 14.23 1,324 56.15
9 -6 -9 ......................, ............. 400 12.26 972 44.07

Out of 10 potash demonstrations re
ported, nine of them showed increases 
in sucrose content ranging from .3 up 
to 1.88 per cent. To give an idea of 
the significance of this extra sucrose, 
an increase of .5 per cent sucrose in 
100 tons of cane increases the value 
of the cane in an amount equal to the 
full value of 10 tons. Potash did not 
increase the tonnage per acre to an 
appreciable extent, but the increase in 
sucrose content due to potash is highly 
significant.

Pastures
Liberal applications of potash, par

ticularly on lighter soils low in organic

Potash-treated lespedeza demonstra
tions gave an average increase of about 
30 per cent or one-half ton of cured 
hay per acre. One seed-harvest demon
stration on Lintonia silt loam soil 
boosted the seed yield from 8 to 14 
bushels per acre, or 75 per cent in favor 
of the potash treatment.

Sweet Potatoes
One sweet potato potash demonstra

tion on Lintonia silt loam soil gave a 
50-bushel-per-acre increase where 100 
pounds of potash were used in addition 
to 200 pounds of 4-12-4 per acre. The 
check plot received 200 pounds of 4- 
12-4.
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Many areas of the State where 10 
years ago it was said no potash appli
cation was needed now show a very 
profitable response to liberal potash ap
plications. The reasons are obvious. 
These soils are getting older, the top- 
soil thinner and more devoid of or
ganic matter, impervious hardpans 
have developed at plow-sole depth, and

the natural reserves of potash have been 
used up, washed away, and leached out. 
A recent estimate on the plant-food 
needs of the State indicates that we 
could profitably use at least 45,000 more 
tons of potash than are now being used. 
The general feeling is that the use of 
more potash for Louisiana crops will 
develop both rapidly and extensively.

Muck Soils Produce Quality Sweet Corn for Canning
(From page 13)

Over a period of years, Golden Cross 
Bantam has proven to be as well or 
better adapted to production on muck 
soil than any other hybrid sweet corn. 
A comparison of six yellow hybrid 
corns, five of which are commonly 
grown in sweet corn canning areas, 
is listed in Table 4. There was no

significant difference between the yields 
of Golden Cross Bantam, Purgold, Illi
nois 10, and Iowana. Golden Cross 
Bantam with red tassel produced .6 
tons less than the regular Golden Cross 
Bantam. An unreleased hybrid, Hoos- 
ier Bantam, produced .8 tons more than 
Golden Cross Bantam.

Potash Losses on the Dairy Farm
{From page 10)

ther increases the amount and waste 
of the fertilizer elements. The greatest 
vegetative growth in such cases, how
ever, is due to urine because the most 
soluble and active ingredients in the 
feces are removed during digestion, 
before voiding. On an equal weight 
basis, urine contains about 13 times as 
much potash and three times as much 
nirogen as the solid feces, all of which 
is very soluble and readily available to 
plants. This may seem surprising in 
view of the large amount of water con
tained in urine.

It is difficult to estimate summer 
losses of potash caused by leaching, 
poor distribution, and excessive concen
tration of manure while cattle are on 
pasture. A conservative figure would

seem to be about 10 per cent. If cattle 
are on pasture six months of the year 
and each animal produces six tons of 
manure, 15 cows would produce 90 
tons of manure. The potash content 
of this manure produced while cattle 
are on pasture would be at least 10 
pounds per ton or 900 pounds of K 20 . 
A 10 per cent potash loss would be 
equal to the potash contained in 180 
pounds of 50 per cent potash.

Potash in M ilk and Grain

The composition of milk varies with 
the kind of animal,1 period of lactation, 
etc., but according to studies in Penn- 
svlvania, milk contains an average of

1 Forbes, E . B., et al. Mineral requirements of 
milk production. Pa. Bui. 319 (1935).



April 1946 49

0.166 per cent K 20 .  On the basis of 
5,500 pounds of milk, which is the 
average production per cow on many 
dairy farms, it would require 9.1 pounds 
of K 20  to supply that which is removed 
in the milk from one cow. Milk from 
a 15-cow dairy farm would thus con
tain 137 pounds of K 20  or 274 pounds 
of 50 per cent potash.

In order to produce this milk, most 
dairymen feed large quantities of grain 
or dairy ration. In Vermont the better 
dairymen feed about one pound of grain 
ration to four pounds of milk (more in 
winter, less in summer). Therefore, 
to produce 5,500 pounds of milk per 
cow, farmers feed about 1,400 pounds 
of grain concentrate. The potash con
tent of this concentrate varies somewhat 
with materials used, but a ton of 16 per 
cent dairy ration2 contains about 12.8 
pounds of K 20 .  On the above basis, 
15 dairy cows will consume 21,000 
pounds of grain ration containing 270 
pounds of 50 per cent potash.

Farmers who grow their own con
centrate would have to purchase this 
amount of potash each year to balance 
the potash sold in milk. In Vermont, 
most of the concentrate is purchased 
because the land is needed to produce 
sufficient pasturage for summer use and 
hay and ensilage for winter feed. As 
long as farmers produce this amount 
of concentrate, they are able to balance 
the potash sold off the farm as milk.

The above calculations do not take 
into account grain purchased for calves 
and dry stock, but this does riot much 
more than balance the potash contained 
in the bodies of old and young animals 
sold off the farm each year.

Summary of Potash Losses

Winter run-off losses. A 15-cow farm 
will produce at least 90 tons of manure 
during the winter months. If this is 
spread on frozen ground, which is im
pervious to water, the spring thaw may 
cause a loss of potash equal to 420 
pounds of 50 per cent potash. However,

2 Ration No. 1. Morrison’s Feed and Feeding. 
P. 1017 (1939).

on most dairy farms, it is quite likely 
that this figure should be cut in half be
cause the greatest losses occur on manure 
spread on frozen meadows and pastures 
during a three-month period (Decem
ber, January, and February). Much of 
the soluble nutrients in manure spread 
before this time soaks into the ground. 
When manure is spread after February 
or March, most of the snow has gone 
and run-off is less. Furthermore, 
spreading manure on fall-plowed land 
which has a rough surface and many 
deoressions also reduces this loss. How
ever, even though the estimated losses 
are reduced by one-half, they are equiv
alent to the potash contained in 525 
pounds of an 0-20-20 fertilizer.

Summer losses. When dairy cattle 
are on pasture, the manure is poorly 
distributed and its high concentration 
of nutrients over small areas greatly 
reduces its crop-producing efficiency. 
It has been estimated that the amount 
of potash lost each year on a 15-cow 
farm in manure deposited on waste 
areas together with that lost by leaching 
and poor utilization around urine spots 
is equivalent to that contained in 180 
pounds of 50 per cent potash, or in 450. 
pounds of an 0-20-20 fertilizer.

Potash removed in mil\. Each cow 
on a fairly good dairy farm will produce 
yearly about 5,500 pounds of milk. The 
potash content of milk varies somewhat 
but contains an average of about 0.166 
per cent KoO. Thus, the milk pro
duced on a 15-cow farm contains potash 
eouivalent to that contained in 274 
pounds of 50 per cent material or in 
685 pounds of an 0-20-20 fertilizer.

Total potash losses. The above fig
ures make a total loss equal to the 
potash contained in 1,660 pounds of an 
0-20-20 fertilizer (winter run-off, 525 
pounds; summer losses, 450 pounds; 
and losses in milk, 685 pounds). It is 
quite likely that these figures are on 
the conservative side because over 95 
per cent of the total potash in manure 
is soluble and subject to loss. The 
above figures on losses, exclusive of 
those sold in milk, represent only about
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10 per cent of the total potash contained 
in the manure, which is a low service 
charge or loss for handling such large 
amounts of soluble potash.

Potash purchased in grain. Most 
dairymen feed larpe quantities of grain 
or concentrate. The potash content of 
this concentrate is about equal to that 
contained in 270 nounds of 50 per cent 
potash or that in 675 pounds of an 
0-20-20 fertilizer.

Potash needed to ma\e up losses. In

general, it seems safe to conclude that 
it would be necessary to purchase and 
apply the following amounts of potash 
to maintain the potash on an average 
dairy farm of 15 cows at its present 
level. If grain is produced on the farm, 
it will be necessary to purchase potash 
equivalent to that contained in 1,660 
pounds of an 0-20-20 fertilizer per year. 
If the grain is purchased, 975 pounds 
of a similar potash fertilizer will be 
required each year.

Hice Resurgent
(From page 5)

prospective harvest hit well above half 
a million acres. It is likely that from 
such an increased area to rice there will 
be fully 350,000 metric tons produced 
in hulled form. In Brazil, the alloca
tion of domestic and export rice crops 
is directed by the officers of the Rice 
Institute. But after saving out 60,000 
metric tons for their own use and for 
seed, the rest is expected to be shipped 
to other neighboring countries and to 
Great Britain—although the latter 
country temporarily laid off rice con
sumption to allow its share to be used 
in the big relief effort.

Down in the Santiago section where 
the Dominican Republic’s big rice- 
growing is centered, the speculative 
fever has caught hold of the future 
market in spite of larger acreages and 
good outlook for a heavily increased 
output of irrigated and dry-land va
rieties. Cuba is also actively watching 
the chances to obtain rice in that zone. 
Consumers in the capital city of the 
Republic paid as high as 12 cents a 
pound early this spring for rice, all of 
which shows that a widespread price- 
kiting psychology has been evident in 
surplus rice regions, as well as in our 
own wheat sections since the world 
shortage of the basic breadstuffs became

known. The very fact that rice is the 
staff of life for at least half the in
habitants of the globe means that a j 
boom could easily become a bust, and 
selfish interests could defeat their own 
ends by expansion.

Mexico this season will probably * 
plant about 200,000 acres to rice, or 
about a third of the area which Brazil 
contemplates harvesting. Reports from 
there indicate that they will need all 
they can raise this year without filling 
export orders, as supply in stores was 
short this winter in over half the 
country.

If the growers of rice and the in
vestments in all our rice industrial 
developments were as enormous and 
basic as our vast wheat empire presents 
in those respects, the temporary world 
hunt for this cereal might threaten us 
with an unwise and risky boom. But 
probably within two years or even less, 
the recovery movement in the cheap 
and rapid tropical rice-raising countries 
of Asia will be such as to return us to 
a normal attitude.

That attitude was simply this—that 
since 1920, up to the war years, the 
acreage of United States rice culture 
declined about half. Growers felt that 
unless a big increase could be had in
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per-capita consumption here, or unless 
our production costs could be severely 
reduced by the breeding and use of 
higher-yielding varieties, the boosting 
of rice investments here would be un
able to meet Oriental volume at cut 
prices.

To buttress and defend our rice ex
pansion with scientific research is logi
cal. This apparently requires attack 
in at least three ways: (1 ) T o make 
rice more attractive and palatable for 
humans and more economical and use
ful in its by-products for livestock; ( 2 ) 
to breed strains that will make our 
domestic growers better able to com
pete with yields of over 100 bushels an 
acre in Spain, 90 bushels in Italy, 80 
bushels in Japan, and 60 bushels in 
Egypt, compared with 45 or 50 bushels 
average in this country; (3 ) to devise 
new industrial uses of rice straw and 
its hulls, starch, and polish.

No doubt further research in soil 
fertility requirements will parallel the 
program of providing us with better 
varieties from yield, disease-resistance, 
and milling quality. Popular concep
tions of low, marshy, boggy waste-land 
as the best plantations for rice need 
to be corrected. On the contrary, rice 
thrives on rather level upland prairies, 
suitably located for irrigation to pro
vide the water-bath levels required, plus 
the need for an average mean tem
perature during the whole length of 
the growing season which is close to 
70° F.

TAKING up the food-value angle 
first, it has long been contended that 

polished rice lacking the bran coat is 
deficient in the B-l vitamin, or thia
mine. Beriberi and similar nutritional 
ailments of a serious nature are has
tened in their development where pol
ished rice is the mainstay. Naturally, 
here where we get such a wonderful 
variety of protective foods this defi
ciency in polished rice is not so serious, 
but this does not alter the case for find
ing ways to make rice foods retain all 
their best natural values.

Just lately news has been released by

the Army about the new rice prepara
tion process discovered by a guy who 
had never seen a rice field until 1938, 
when he visited California growers 
whom he found in despair over declin
ing demand for their product. This 
man who is a Persian-American, Mil
ton Yonan-Malek, soaks field rice in 
properly temperatured water which 
opens the pores of the kernel, where
upon a steam-jet pressure system blasts 
the brown bran layer inside the tissues 
of the grain. As the rice dries and 
hardens the vitamin content is locked 
inside.

FINALLY, the outer husks are re
moved, leaving a grain which is 

darker, of almost transparent amber 
color, and much harder than ordinary 
mill-polished rice. The Army, the Na
tional Research Council, and California 
college workers have tested and ap
proved the method, so that before 
long we may all be familiar with 
“Malekized” rice and find it means 
larger domestic sales, too. This is be
cause it is said to be more fluffy and 
uniform when cooked, regardless of 
variety used.

Experimental rice culture had its 
start in 1685 down in the Carolinas, 
where they grow hardly any these days 
—the zones of production having 
shifted completely across the southern 
map to the Gulf and Delta sections, 
on up to Arkansas, and west to Cali
fornia.

Through a century and a half the 
main reliance upon rice culture rested 
with Carolina White and Gold varie
ties. It remained for that noted plant 
explorer and father of extension work, 
Seaman A. Knapp, to bring in the 
first real Asiatic varieties, in the early 
nineties. Of the thousands of im
ported varieties and selections bred 
from them in our efforts to find bonanza 
rice sources, very few ever proved 
worthy of general use under our con
ditions.

Yet at branch station farms devoted 
to rice studies and with painstaking 
cooperation from commercial people
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T IM E  PROVEN
La MOTTE s o i l  

TESTING APPARATUS

and pioneer growers, a few stand-by 
sorts have been tested. Each year 
sees new attempts to “make the best 
better.”

If one called the roll of leading rice- 
plant developers and variety intro
ducers, it would include a group of 
alert individuals who were happy to do 
something positive for an infant in
dustry in search of “a home.”

The list would carry the names of
S. L. Wright, grower of Crowley, 
Louisiana, whose Blue Rose, Prolific, 
and Pearl contributed much to stabil
ity; and several Federal and State 
genetic workers, including Charles E. 
Chambliss, Jenkin E. Jones, J. M. Jen
kins, and E. L. Adams.

Much could be said on the side as 
to the modest and retiring way that 
such men conduct their devoted quest. 
In some of our more prominently men
tioned crops, success in breeding brings 
wide acclaim and much renown. With 
rice, however, as with honeybees and 
goats, only a small clientele linger 
around to hear and see what new things 
have come to light.

ON E might be confronted with a 
query from the big bread-basket cen

ters of this land as to what significance 
there can possibly be in better rice-rais
ing, when rice is confined by necessity 
to restricted places of culture.

That I cannot answer to satisfy the 
majority. But we certainly know that 
to engage in public work which will 
stabilize any staple crop in Dixie is 
bound to re-act in a protective, although 
indirect way, for other farm areas.

This country should aim to perfect 
each region’s best natural possibilities, 
so as not to compete too much with 
each other on a few major products. 
In this effort we need a comprehensive 
plan and a recognition by all of what 
each is contributing or may contribute. 
Too often all we have is suspicion of 
log-rolling and sectional strife. That’s 
no mood to be in if we are to stand by 
as a big reservoir of food, varied and 
ample enough to lend a real helping 
hand in times of suffering like this.

LaMotte Soil Testing Service is the direct 
result of 26 years of extensive cooperative 
research with agronomists and expert so3 
technologists to provide simplified soil test
ing 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 
deficiencies in plant food constituents. 
These methods are flexible and are capable 
of application to all types of soil with 
proper interpretation to compensate for 
any special soil conditions encountered.
Methods for the following are available in 
single units or in combination sets:
A m m o n ia  N itro g e n
N it r a te  N itro g e n
A v a ila b le  Potash
A v a ila b le  Phosphorus
C hlorides
S u lfa tes
Iron

pH  (a c id ity  an d  a lk a 
l in ity )

M anganeses
M agn es ium
A lu m in u m
R ep laceab le  C a lc iu m

Tests fo r  O rg a n ic  M a t te r  an d  N u tr ie n t  Solutions 
(h y d ro c u ltu re ) fu rn ish ed  o n ly  as s e p ara te  units.

L a M o tte  O u t f i t  fo r  d e te rm in in g  a v a ila b le  Phos
phorus C o m p le te  w ith  in s tru c tio n — $ 1 2 .5 0  f.o .b . 
Tow son, M d .

In fo rm a tio n  on L a M o tte  Soil T e s tin g  Equipm ent 
sent upon request.

La M O TT E
C H EM IC A L PRODUCTS C O .

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 *m at*«a (G en era l, Sweet Potatoes (G en era l)
Asparagus (G en era l. B etter Corn (M idw est) and (N ortheast)
Vine Craps (G en eral.

Reprints
T -8  A Balanced F ertiliser  fo r  B righ t T obacco 
N-9 Problem * o f Feeding C igarleaf Tobacco 
F -3 -40  When Fertilising , Consider P lant-food 

Content o f  Crops 
S -5 -40  W hat Is  the M atter with Y onr S o il?  
K * 4 4 1  The N utrition o f Much Crops 
E -2 -42  Fertilising  fo r  More and B etter 

Vegetables
5 -6 -42  A Comparison o f  Boron Deficiency 

Symptoms and P otato  Leafhopper 
In ju ry  on A lfa lfa  

11-12-42 W artim e Contribution o f the Amer
ican  Potash Industry 

A-1 -4 3  The S a lt That Nearly Lost a  W ar 
H -2-43 P lant Food fo r  Peach Profits 
1-2-43 M aintaining Fertility  W hen Growing 

Peanuts
Y -5-43  Value St Lim itations o f  Methods o f 

Diagnosing P lan t N utrient Needs 
F F -8 -4 3  Potash fo r  Citrus Crops in C alifornia 
P P -12 -48  Com m ercial F ertilisers fo r  Live- 

stoch Farm s 
A-1 -4 4  W hat’s in That F ertiliser B ag? 
H -2-44 Efficient Fertilisers fo r  Potato Farm s 
K -3-44  Soil Tests Ind icate Potash Levels 
T -5 -4 4  Southern Crops Show Need o f Potash 
X -6 -44  So il Management fo r  Cannery Peas 
A A -8-44 F lorid a  Knows How to  Fertilise  

Citrus
CC-8-44 Soil F ertility ’s E ffect on Asparagus 
M M -12-44 Blue Lupine Is a  V aluable Legume 
Q Q -12-44 Loaf Analysis— A Guido to  Bettor 

Crops
A -l-4 8  Fertilised  Corn P lants R equire W ell- 

V entilated Soils 
C -l-4 5  Fertilisers fo r  Cotton and Corn Fo l

lowing Lcspedcsa 
G -2-45 Som e Whys and W herefores fo r  Air- 

Conditioning Soils 
K -2 -45  Plow-Solo Fertilising  on the Average 

Farm
P -S -4 5  Balanced Fertility  In the Orchard 
Q -3-45 Earlinoss Counts with Austrian Win

ter Peas
R -8-45  Higher Corn Y ields fo r  North Caro

lina
V -4-45  Yield and Q uality o f  Cotton Can Bo 

Improved by Boron 
W -4-45 Fertilising G olf Greens 
Y -5-45  How Long Do the Effects from  Ferti

liser Last ?
Z -5-45 A lfalfa— the Aristocrat 
B B -5-45  Applying Experim ental W ork to 

Cotton Farm ing 
D D -5-45 A Case o f Combined Potassium  and 

Boron D eficiencies In Grapes 
E E -6-45  Balanced Sods In Orchards

F F -6 -4 5  O rcharding from  the Ground Up 
G G -6-45 Know Your Soil 
J J -8 -4 5  Plow-Under Practices 
L L -8-45  Fertilisin g  fo r  B etter Soybeans in 

North Carolina 
MM-8-4 5  Red Clover Suggests Shortage of 

Potash
NN-8-45 The Effect o f Borax and Limo on 

Q uality o f  Cauliflowers
0 0 - 8 - 4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms
P P -1 0 -4 5  More Vegetables fo r  Less Money 
Q Q -10-45  A L ittle  Boron Boosts Sweet 

Potato  Yields 
R R -1 0 -4 5  A Potash-N itrato R elationship in 

Corn As Revealed by Tissue Tests 
S S -1 0 -4 5  How to  S tart W hite Dutch Clover 

Pastures in Florida 
'IT -1 0 -4 5  Kudsu Responds to Potash 
UU-1 0 -4 5  Soil Conservation— More P lant 

Food— B etter Crops 
V V -11-45  Borax on Crimson Clover in Ten

nessee
W W -11-45 W hat Is the Best Method o f Ap

plying Fertilizer 
X X -1 1 -4 5  Kudzu on Abandoned Land Needs 

Phosphate and Potash— Maybe Borax 
Y Y -1 1 -4 5  Potash— In  W ar and Peace 
Z Z -11-45 F irst Things F irst in So il Fertility  
AA A -12-45 Rapid Soil Tests Furnish One o f 

the Im plem ents fo r  Increasing 
Crop Yields 

B B B -1 2 -4 5  Success with B lueberries 
CCC-12-45 P oor Soils——P oor People 
D D D -12-45 Efficient Crop Production Means 

Balancing Supply o f Available 
P lant Nutrients 

F F F -1 2 -4 5  Florida’s Legume Pastures De
pend on Seed Source 

A -l-4 6  Crop Production Horizons 
B - l -4 6  Potash Increases Tom ato Yield and 

Quality
C -l-4 6  A New Machine fo r Deep Fertiliza

tion
D -l-4 6  A New Legume fo r  the South— Wild 

W inter Peas 
E - l -4 6  The Sources o f Potash fo r  Flue- 

cured Tobacco 
F - l -4 6  The Fertilizer Rate Problem  
G -2-46 Profit on Mississippi Soils from  One 

Ton o f Potash under Cotton 
H -2-46 Plow-sole Placed P lant Food fo r  B et

ter Crop Production
1-2-46 Boron Deficiency o f Lettuce
J -2 -4 6  Correcting Potash Deficiency in Grow

ing Corn 
K -2 -46  Thank You Farm

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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The confident young man stopped in 
the apartment house hallway to call 
through the telephone. “Hello, baby,” 
he said. “This is Gideon.”

“There’s so much noise on the line, 
I can scarcely hear you,” came the voice 
of a gal on the other end of the line. 
“Who did you say it was?”

“Gideon, honey. G for gin, I for ice, 
D for drinking, E  for excitement, O for 
ornery-eyed and N  for necking. Got 
that, honey?”

“Well,” answered the gal, “not all of 
it—but come on up anyhow.”

What a pity human beings can’t ex
change problems. Everyone knows 
exactly how to solve the other fellow’s.

“F-e-e-t,” the teacher exclaimed. 
“What does that spell, Albert?”

“I dunno.”
“Well, what is it that a cow has four 

of, and I have but two?”
So—Albert told her.

CURED

“Join us in a little game of stud, 
Colonel?”

“Sir, I do not play stud.”
“I beg your pardon, I had an idea 

you did.”
“Yes, I once had that idea myself.”

A retired business man asked his six 
sons to Sunday dinner. As they sat 
down to eat, he said he had not made 
a will but was going to give $ 10,000 
to his first grandchild. After asking 
the blessing he looked up to find he 
was the only one left at the table.

PHEW !!

Two buck privates paused by the 
roadside to look at a dead animal.

“It has two stripes—what is it?” 
said one.

“That settles the question,” said the 
other. “It’s either a skunk or a cor
poral!”

“You say he left no money?”
“No, you see he lost his health get

ting wealthy and then lost his wealth 
trying to get healthy.”

Teacher: “What’s the difference be
tween caution and cowardice?”

Tommy: “Caution is when you’re 
afraid, and cowardice is when the other 
fellow’s afraid.”

The Sunday school teacher asked her 
class to write down the names of their 
favorite hymns. All the scholars busied 
themselves with nencil and paper and 
presently handed in their papers. All 
except little Jane. “Come, Jane,” said 
the teacher, “write down the name of 
your favorite hymn.” Jane wrote, and 
with downcast eyes and flaming cheeks, 
handed the teacher a slip of paper 
bearing the words, “Willie Smith.”

There’s nothing like a wedding 
To make a feller learn,

At first he thinks she’s his’n, 
But later learns he’s her’n.

Beneath this tomb lies Murphy. 
They buried him today;
He lived the life of Riley 
While Riley was away.
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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. 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 Mule Team. Reg. U. S. Pat. Off.



W HAT are those letters on your 
building blocks, little boy? What 

do they mean? Today you are too young 
to read or pronounce them, much less 
understand them.

But during the years ahead you will 
come to know and recognize V-C as the 
trademark for V-C Fertilizers manu
factured by Virginia-Carolina Chemical 
Corporation to serve thousands of fine 
folks like you and your family.

Your Dad uses plenty of V-C Fertiliz
ers for every crop he grows, to produce 
the largest possible profit from his land, 
labor and machinery. . .  profit to buy you 
a good education and all the comforts 
and advantages that make life better 
and happier.

By 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 time for your Dad to spend with 
you . . . and more money for your 
Mother and Dad to make the farm a 
more attractive home for you and your 
brothers and sisters.

The older you grow, little boy, the 
more V-C will mean to you. V-C scien
tific research, V-C practical farm experi
ence and V-C manufacturing skill are 
constantly at work developing better and 
better V-C Fertilizers . . .  so that when 
you are a man and your Dad turns the 
farm over to you, it will be a better farm 
because he used V-C Fertilizers.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richm ond, V a . •  N orfo lk , V a. •  Greensboro, N . C . •  W ilm ington, N . C. 
Colum bia, S . C . •  A tlan ta , Ga. •  Savannah, Ga. •  M ontgom ery, A la . 
Birm ingham , A la . •  Jackson, M iss. •  M em phis, Tenn. •  Shreveport, La. 
Orlando, F la. •  E. S t. Louis.lll. •  B altim ore, Md. •  C arte re t, N. J. •  C incinnati, 0 .

LEADER IN 

THE FIELD 

SINCE 1895



S E R V I N G  A G R I C U L T U R E . . . T H R O U G H  S C I E N C E

Getting Information
TO MEN ON THE FARMS

I m p r o v e m e n t s  in agriculture 
—no matter how outstanding 
—are of relatively little actual 
value until information con
cerning them gets to the 
fanners themselves. Accord
ingly, reports on our new 
chemicals for agriculture— 
PHYGON, TUFOR and SYN- 
D EET—as well as supple
mentary data on SPERGON, 
appear regularly in the agri
cultural publications.

Findings of agricultural scien

tists and leaders over the 
country which contribute to 
the useful knowledge of these 
agricultural chemicals are thus 
channeled directly to the grow
ers interested, through sources 
on which they depend for 
authoritative information.

County agents, extension 
workers, and other agricultural 
scientists are invited to send 
for the latest information on 
these products, or write us 
concerning specific problems.

SPERGON—Seed Pro tecta n t
TUFOR—S e le c t iv e  W eed K il le r  

S Y N D E E T —Im p ro ve d  D D T  A g ricu ltu ra l Sp ra y  
PHYGON—N ew  O rganic F u n g ic id e  

SYNTONE—Rotenone E m u ls io n  Sp ra y

UNITED STATES RUBBER COM PANY
N augatuck  C hem ical Division

1 2 3 0  A V E N U E  O F  THE A M E R I C A S ,  R O C K E F E L L E R  C E N T E R ,  NEW Y O R K  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:

TH E PLANT SPEAKS THRU D EFICI
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 
T E LL  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 LEA F 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 F IL M S  A V A ILA BLE 
F O R  T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(Midwest)

Potash Production in 
America (A ll)

Save That Soil (A ll)

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 R EE ELEPH ANT BO RA X will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

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

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

Mich.
Dobson-Hicks Company, Nashville, Tenn. 
Florida Agricultural Supply Co., Jackson

ville and Orlando, Fla.
Hamblet Sc Hayes Co., Peabody, Mass. 
Hercules Powder Company, Atlanta, Ga.
The O. Hommel Co., Pittsburgh, Pa.

Sears, Roebuck

Innis Speiden & Co., New York City and 
Gloversville, N. Y.

Kraft Chemical Co., Inc., Chicago, 111.
W. B. Lawson, Inc., Cleveland, Ohio
Marble-Nye Co., Boston and Worcester, 

Mass.
Thompson Hayward Chemical Co., Kansas 

City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Wilson Sc Geo. Meyer Sc Co., San Francisco, 
Calif., Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and Wilmington, N. C.

Sc Co. Stores

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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JLet9s Consider

p a r it y  and charity

°3[(2

TH E chaste moon of Charity has temporarily eclipsed the blazing 
sun of Parity in our agricultural astronomy. Since the world food 

plight soaked into our domestic landscape like a sudden flood, the 
protagonists of parity at any price limit have behaved decently indeed 
toward the upsurge in demand for bread grains, fats, and oils. They 
have endorsed the program of famine relief in general, with a few 
reservations on administrative details and in respect to keeping a proper 
balance between cereal growing and consumption and grain feeding 
and livestock raising.

Of course, it is understood that in 
thus dealing gently with charity we 
won’t neglect our pet parity principles 
to the point of complete extinction, 
meaning that farmers will get the cur
rent price levels consistent with the 
ideology and formulae inherent in the 
parity theory. In fact, by virtue of the 
bonus being paid for bin scrapings of 
corn and wheat, the growers of these 
grains will wind up the season with 
parity plus—and it will be through 
a bona fide transaction instead of a

sneaking, black-market evasion game.
Inasmuch as it is felt behind the 

scenes that this famine situation is not 
something that the 1946 harvests will 
cure, and that foreign exports will tax 
our reserves to the limit for a couple of 
years more, one is obliged to admit that 
the moss-grown surplus bogey may not 
give us the hee-bee-jeebies for awhile 
at least. Whether its gibbering, ghoul
ish presence will be forever banished by 
the ambitious hopes of Food and Agri
culture Organization is another prob

3
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lem not yet ready for a direct reply. To 
be sure, their arguments and world- 
vision planning emphasize the shame 
of surplus fretting and frustration, but 
the “how-to-do” is another thing.

And after all, I don’t believe I ’ve read 
a booklet in some time that touched me 
on the sane side or made me burp more 
“amens” than the FAO screed put out 
by Gove Hambidge and staff a few 
weeks back. If we can get something 
going along the lines therein suggested, 
and keep our present charity mood and 
world brotherhood feeling alive long 
enough to forestall those back-washes 
of ennui and forgetfulness, maybe this 
is going to turn out fine after all.

TH A T old surplus spectre was a 
nightmare of hag-ridden dreams for 

more years than I can reckon without 
consulting BAE’s latest reviews. We 
got so tough and disgusted that we 
classed surplus foods along with weeds, 
which are simply perfectly good plants 
that are slightly out of place. That 
surplus fetish did more to halt the 
progress of efficient agriculture than all 
the moon-phase and weather-sign tradi
tions ever hatched. It made county ex
tension folks quiver with anxiety 
every time they told ruralites how to 
banish bugs on their broccoli or drive 
weevils out of their wheat. All any
body could do to counteract it was to 
point to cost-saving per unit of this and 
that following the use of modern meth
ods, including fertilizers. It drove more 
kids off the ranch than hard work. It 
was a one-sided outlook, too, because 
usually it related solely to the farm and 
seldom to the consumer, except that we 
all wished for some way to extend the 
stomach and appetite to keep pace with 
the tractor and the improved fertility.

Charity at home, that old motto of 
bygone days, had little place in most of 
the schemes for handling the surplus, 
except for the school-lunch and food- 
stamp plan. We paid producers to the 
limit to reduce or adjust their acreage, 
thinking only of the dark clouds of 
storage reserves in relation to active cash

demand on the barrel head. We dis
counted the virtues of having a safe 
surplus with which to feed our hungry 
and ill-nourished generation, or at least 
we did that until Henry Wallace trotted 
out his Pharaoh story again and pro
posed an ever-normal granary. The 
actual need was far greater in some 
places here in the 1932-34 period than it 
is in some areas abroad today. Yet we 
did not cut much of a hullabaloo over 
it at the time or ask Hoover to scout 
around for us. (That would have been 
queer at the time, I admit.) Anyhow 
we almost forgot our own helpless wid
ows and orphans and just yawped at 
the Government for making emergency 
jobs to provide them with a meal ticket 
to share the surplus.

The growth of the surplus scare has 
marched along steadily with the in
crease in nonfarm populations who ate 
more than they produced, and the ac
companying decline of the God-fearing 
working force on farms. Maybe there’s 
a reason for it. Economists have many 
on tap. Principally the blame for the 
surplus threat is hung on the contract
ing stomachs of the shiftless and luxury- 
loving urbanite, whose bulging pay 
envelopes even in plenteous times could 
not absorb the rich outpouring from 
the modern agrarian horn of plenty. 
Golf helped some, it is true to give those 
shut-in lads the exercise they needed to 
cry for ham and eggs, but the trouble 
was some of them did not play enough 
golf; and if they tried to get limber and 
hungry on ordinary gardening done in 
approved fashion, the stuff they toted 
home only resulted in less demand for 
the proteins currently sold by the farm
ers. On top of all that mess, the pro
ducers and processors got organized 
against each other and started hollering 
by radio and magazine in behalf of 
competing crops.

BESIDES these complications, we 
started to boom a greater variety 

of viands. Old-timers conquered the 
continent on a few rough staples, but 
the latter-day saints preached variety, so
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we all fell in and followed the trail of 
proteins from many sources and vita
mins galore, not to mention minerals 
and just plain appetizers. That was 
all right, nutritionists said so. From 
the farm standpoint it was pretty sound 
too, because it caused more diversifica
tion within limits. So both consumers 
and producers on the face of it were 
satisfied with variety food preachments. 
But when as aforesaid the ice cream,

the citrus, the prune, the apple, the 
milk, the cheese, and the meat boys all 
got to offering clamoring claims for 
consumer attention, the net result may 
easily have been decidedly nil on a be
wildered belly, shrunk far below what 
the capacities of the ultimate consumer 
should be.

Oh, sure, and I have even seen the 
dairy breeders wrangle a lot about the 
respective merits of respective breed 
milks, rather than to join forces to see 
how much more economically and regu
larly they might serve the early morn
ing trade.

Which brings me smack up against 
that bumbling reason for surplus ac
cumulation, known as inefficient and 
costly distribution. The complexities 
of the distribution machinery criss
crossing the land, the web of needless 
duplication, the waste and the loss—all 
helped to make the farmer’s productive 
efforts less effective. Even the well- 
intentioned plans of cooperative mar
keting associations to bust open this 
bottleneck do not have the verve and 
flavor they possessed a decade and more 
ago. Most folks smile with disdain 
now when somebody argues that the 
route from producer to consumer can

be shorn of some of its velvet. Except 
for breaking up a few racketeering ele
ments now levying shameful toll, the 
dollar-and-cent savings do not appear 
so likely to happen—at least not so 
much as back when they asked rural 
audiences “What happens in the dark?” 
It happens in broad daylight now, espe
cially the influences of labor unions on 
merchandising costs.

But now after a long war and much 
waste of food in army, navy, and over
seas shipment, and little real thrift at 
home, we seem to face a temporary 
period of depleted reserves. Whether 
we must find the answer in more regi
mentation on farms and more rationing 
in cities is not my province to answer.

For the moment we shift our concept 
of parity from the pocketbook and the 
price level to the field of adequate hu
man nutrition. We ask what parity 
means in terms of life sustenance and 
growth. We even ask that about our
selves in contrast to the more meager 
diets of those in a less bounteous land. 
Some of us test the food-parity principle 
through the use—for just a little while 
—of meals fashioned on the same level 
of calories and proteins that hungry 
Hungarians get.

1 HON ESTLY think this is rather 
fortunate. If this world conflict had 

closed without misery and hunger, no 
chance for the rise of vital humanitarian 
ideals would have occurred. I suppose 
other wars ended this way too, but then 
the world was wider and such suffering 
was remote and alien. Now we are 
neighbors one with another, thanks to 
science and education. Moreover, the 
returning veterans translate affairs 
abroad in ordinary home fashion and 
bring us nearer to the needy than ever 
before. It was truly said that America 
had its citizens in every clime during 
the war, and hence we are now “encom
passed about with a great cloud of wit
nesses.” This again helps to write a 
firmer peace, after the hungry are fed.

Economists last winter conducted a 
( Turn to page 50)



Typical effects o f  plant food hunger, contrasted with norm al lea f. No. 1——A healthy corn le a f ; 
No. 2 — Nitrogen starv atio n ; No. 3— 'Phosphorus deficiency, chiefly indicated by a purplish hue, often 
very noticeable on under side as well as top, and a “ firing” o f the lea f t ip ; No. 4— potash hunger.

Learn Hunger Signs of Craps
By £. £. jbeDurk

Department of Agronomy, University of Illinois, Urbana, Illinois

IN the field of human medicine, 
many diseases, such as rickets and 

pellagra, have been recognized for a 
long time. Physicians and research 
men spent years and years trying to 
find the microbes which caused these 
diseases. But in the end it was found 
that they were deficiency diseases, the 
result solely of the lack of certain essen
tial foods. Similarly, many signs of ill 
health in crop plants were studied by 
the plant pathologists, who tried to find 
microbes on which to place the blame. 
It was a great step forward when agri
cultural research workers learned to 
catalog certain plant maladies as due to 
fungus or bacterial infection on the one 
hand, and others as due to maladjusted

nutrition. The job is not done. In 
far too many cases our reply to Mr. 
Jones or Mr. Brown, who has sent us 
a specimen is “We do not know.”

Balanced Plant Nutrition

Malnutrition signs in plants are 
nearly always traced to improper nutri
tional balance, usually a shortage of 
some nutrient requirement, less often 
a toxic or poisonous effect of too much. 
Just what do we mean by the well- 
balanced condition in the soil that we 
may call ideal?

It has been known for upwards of a 
century that some 1 0  chemical ele
ments are absolutely necessary for the 
normal growth and reproduction of the

6
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common crop plants. The list of these 
elements, written by the chemical sym
bols, was immortalized 40 years ago by 
the late Cyril G. Hopkins in the well- 
know n C-H-O-P-K-N-S— Ca-Fe-Mg, 
translated, “C. Hopkns Cafe, Mighty 
Good, from which the I (iodine) was 
omitted through modesty.”

Time and further investigations as 
well .as accidental discoveries have 
added to this list of necessary plant- 
nutrient elements four others: Boron 
(B ), Manganese (M n), Copper (C u), 
and Zinc (Zn). These four, as well as 
iron, are required in such extremely 
small amounts that they are known as 
trace elements, because only traces of 
them are needed. They are also some
times called minor elements, but we 
would soon learn, if they were com
pletely absent, that they are of major 
importance just as truly as phosphorus 
or nitrogen.

For normal growth these various ele
ments are required in greatly differing 
amounts. For example, in the average 
healthy corn plant there is about six 
times as much nitrogen as phosphorus, 
30 times as much nitrogen as of iron, 
and 1,500 times as much as of copper. 
What I am coming to is a definition: 
A well-balanced soil, as to plant feed
ing, is one that will deliver these dif
ferent “plant-food” materials into the

crop in the right proportions. It does 
not, of course, supply them in equal 
amounts.

The accompanying table indicates 
approximately the amounts of the 14 
known essential elements in a 1 0 0 - 
bushel crop of corn with the accom
panying stalks and leaves.

100 bushels of corn (5,600 lbs.) with 
its stover ( 6 , 0 0 0  lbs.) contains:

Pounds
Carbon*-C ..................................  5,130
O xygen*-0 ................................ 4,560
Nitrogcn-N ................................ 150
Hydrogen*—H ...........................  93
Potassium—K .............................  80
Phosphorus—P ...........................  25
Calcium—Ca ................................ 22
Sulfur-S ....................................... 16
Magnesium—Mg ........................  15
Iron—Fe .......................................  5
Manganese—Mn ........................  4
Boron—B   0—3 oz.
Copper-Cu.....................................  0 -1  Zi oz.
Zinc—Zn   0—1 Vi oz.
Dry Matter ................................ 10,100
Water ............................................ 1,500
Total ...........................................  11,600

* Carbon, oxygen, and hydrogen, which the plant 
obtains from the air and water, amount to 97 per
cent of the total weight; the others only 3 per
cent. A little of the oxygen comes from the soil 
in the form of phosphate, HPO«, nitrate, NOs, etc.

Phosphorus
In the long slow process of soil for

mation the weathering of phosphate 
minerals, together with action of plant 
roots of the native grass or forest vege-

Lefts Corn plants grown out-of-doors in sand cultures (larg e containers, 1 0 "  x 2-1", 1 0 0  lbs. sand'), 
planted 6 -5 -3 4  with fu ll, adequate nutrient supply* C enter: Same as left except the fu ll, adequate 
phosphate supply was com pletly discontinued a fter the first seven weeks, otherwise com plete to the 
end. R ig h t: Same as center except phosphate supply cut off a fter five weeks, no normal shoots

form ed.
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Ears to le ft  are from  plants receiving nitrogen, phosphate, and potash fe rtiliz e r ; right, from  plants 
receiving nitrogen and phosphate only. Tapering ears indicate potash deficiency.

tation, released phosphorus, much of 
which was taken up by these plants and 
returned to the upper foot or two of soil 
as part of the organic matter which 
accumulated through the centuries. 
This process has gone on so far that 
today in the dark-colored prairie soils 
of Illinois from 35 to 60 per cent of the 
total phosphorus in the plow depth is 
organic phosphorus. That is, it is part 
of the organic matter, and is set free for 
crops as the organic matter decays. 
Forest soils and the gray prairie contain 
from 25 to 40 per cent of the total in 
the organic forms. This is one of the 
most important forms of soil phos
phorus for feeding crops. A century of 
farming in Illinois, much of it with 
little or no attention to preserving fer
tility, has destroyed from a third to 
half of the virgin soil organic matter, 
and with it has gone this valuable 
source of gradually available phos
phorus.

The second important phosphorus

source for crops is that which has been 
absorbed by the clay in the soil. That 
which was released during soil develop
ment, which growing plant roots failed 
to pick up, was stopped by absorption 
on the clay, so that the rate of loss in 
drainage water was and is today very 
slow. This supply absorbed by the clay 
has also been greatly reduced by hard 
cropping.

In general, silt loam and clay loam 
soils, when placed under cropping con
ditions, become deficient first in phos
phorus or phosphorus and nitrogen, 
and they become deficient in potassium 
much later. These groups of soils in
clude a large proportion of the land de
voted to farming, especially in Illinois 
and neighboring states.

Recendy I visited a farm in central 
Illinois on Flanigan silt loam, which is 
slighdy rolling brown prairie. It has 
been just farmed for many years—per
haps you would rather say “mined.” 
It had not grown clover for many years
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and the chemical phosphorus test 
showed no blue color whatever. The 
potassium test, on the other hand, 
showed from 200 to 350 pounds an acre. 
The small yields brought about by ex
haustion of the phosphorus and nitro
gen reserves in this soil have been too 
low to encroach seriously on the more 
abundant native potassium reserves.

The corn on this farm stops growing 
in June and after a few days a reddish- 
purple color appears along the central 
portion of most of the leaves covering 
the entire width. After a week or 10 
days when a few of the leaves have died, 
the rest regain their normal green color 
and during the remainder of the season 
specific symptoms of phosphorus short
age rarely appear.

The main reason for the symptom 
appearing during the seedling stage of 
growth is its manner of phosphate 
“feeding” on the principal forms of 
soil phosphorus which it must use— 
organic phosphorus and that absorbed

by the clay—and this is true of all 
plants, not merely corn. Neither form 
of phosphorus is appreciably water- 
soluble, nor does it move in the soil. 
The roots must come to the phosphorus 
and contact the particles. The avail
able phosphorus supply throughout the 
soil mass thus becomes honeycombed 
by the advancing roots while the ab
sorbed phosphorus in the soil between 
the roots remains virtually intact and 
undisturbed to the end of the growing 
season. As a result, only a small per
centage of the available phosphorus is 
removed by a growing crop, and the 
soil test is nearly as high at the end of 
the growing season as at the spring 
planting time. Also, the amount of 
phosphorus accessible to the plant is 
proportional to the size of the root sys
tem, increasing from almost zero at the 
seedling stage up to as much as two 
miles of roots can reach, by spreading 
through a cubic yard or so of soil, at 
tasseling time. It is easy now to see why

The foliage o f soybean plants deteriorates rapidly when the supply o f available potash becomes 
deficient during the growing season. The leaves first turn yellowish green and become crinkled.
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the seedling stage, when the roots con
tact only a few ounces—maybe even 
less than one ounce—of soil is the time 
for severe deficiency symptoms to de
velop, unless there is a concentration of 
available phosphorus right at the hill.

The principal hunger signs in older 
corn are not easily seen—slow growth, 
later earing, smaller plant size, and 
smaller yield of ears in extreme cases.

Aside from a deficient supply of 
phosphorus in the soil, destruction of 
corn roots in the seedling stage by in
sects, principally the grub of the grape 
colaspis or “clover worm,” results in 
purpling of the leaves. Chemical analy
sis of the plants shows that this, too, is 
phosphorus starvation. The phos
phorus in these plants is only about 
half the amount present in healthy 
corn.

It is difficult to overemphasize the 
critical importance of the seedling stage 
of all plants—a time when their root 
systems are too small for adequate 
contact with the soil supply of non
movable plant-food materials. Plants

stunted as seedlings never recover later 
and the yields suffer, even though the 
starvation signs disappear. This is one 
reason for the benefits from starter fer
tilizers— small amounts applied by 
means of attachments on the seed drill 
or corn planter.

In unusual situations of extreme 
phosphorus shortage, corn leaves may 
remain purple long after the seedling , 
stage. This has been observed as late 
as August in a long-farmed, forest, 
hill-soil underlain by bedrock at 24 to 
30 inches in southern Indiana. Nitro
gen was equally deficient and nitrogen ij 
hunger signs were equally pronounced 
along with the phosphorus symptoms 
on the same plants.

The formation of purple pigment in 
plants is an inherited characteristic pos
sessed by nearly all lines of corn and 
many other species of plants. A few 
inbred lines of corn have been found, 
such as CC5, whose leaves never be
come purple. The plant breeders J 
would say these plants have no gene 
for forming the purple pigment. These

Branching 
N odes

Bottom Node

High Calcium

3 HD NODE

UPPER NODES

Soybean leave, showing calcium  starvation at le fts  toxicity  from  super high concentration at right.
(Sand  cu ltu re)
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plants show no symptoms in the early 
stages of phosphorus starvation when 
they should turn purple. A little later 
if the shortage continues, the lower 
leaves turn yellow at the tip and down 
the middle rib followed after a lag of a 
week or more by death of the leaf tissue 
and turning brown. The edges of the 
leaves stay green longest. This “firing” 
progresses from the lowest leaves up
ward and is practically identical with 
the symptoms of nitrogen starvation; 
but it is rarely if ever seen in the field 
because soil phosphorus deficiency 
rarely becomes severe enough. So you 
are safe in considering this yellowing 
and firing in the field as due to lack of 
nitrogen rather than of phosphorus.

What one sees as symptoms is a re
flection of what is happening inside the 
plant. About half of the phosphorus in 
a growing plant is in the same simple, 
water-soluble form as when first taken 
up from the soil. It is being saved up 
for the reproductive stage when it will 
be rushed into the young developing 
seeds. The other half is changed into 
the complex organic structure of the 
living plant cells, chiefly in the nucleus 
of these cells where indeed many of the 
most important life processes are started 
and carried on.

Now when the supply from the soil 
slows down or stops, the older lower 
leaves which have already performed a 
fair share of their purpose in life easily 
give up their surplus, a soluble phos
phorus, which is moved to the growing 
tip at the top of the plant with no ill 
effects and no loss of color from these 
older leaves. . But when the soluble 
phosphorus has all been moved out and 
the life substance of the leaf itself 
starts breaking down to give up its 
phosphorus, the green color of health 
fades out, the yellow which was there 
all the time is unmasked so that it is 
now visible, and soon the leaf dies. 
However, the growing tip and younger 
leaves have been kept alive. The plant, 
though crippled, is still able to function.

A serious crisis may be met when 
reproduction starts. When the newly

fertilized ovules begin to develop into 
seeds, a larger supply of phosphorus is 
quickly called fon If the soluble re
serve in the leaves and stems has been 
used up to keep the plant alive and 
growing, the leaves may yellow and die 
within a few days, and seed produc
tion will be greatly reduced and the 
quality poor.

I have discussed this one symptom 
in detail because in understanding this 
one, we have established some mile
stones and can pass along with mere 
mention of variations in our study of 
other deficiencies.

Before leaving phosphorus you may 
wish to ask, what about the rich black 
soils, mostly clay loams, that have never 
yet needed phosphate additions, and 
look as though they never will. We 
merely need to note that these soils 
were much better endowed than the 
average with both organic matter and 
clay, the two great absorbers and pre
servers of soil phosphorus. They are 
all vulnerable—some are deficient now, 
others soon will be, and all of them
eventually. „  ,1 Fotassium

In the soil the situation of potassium 
is in some ways similar to that of phos
phorus. It is not able to move through 
the soil, following water movement, be
cause, like phosphorus it is absorbed on 
the surface of clay particles so that 
plant up-take of potassium requires 
that the roots come in contact with the 
soil supply. In other words potassium 
feeding is by root contact and only the 
film of soil immediately surrounding 
the roots is denuded of its available 
potassium, which is perhaps % as high 
in the entire root zone at the end as at 
the start of the growing season.

But the condition of soil potassium 
differs from that of phosphorus in an 
important respect. One of the common 
varieties of soil clay is itself a potassium 
mineral, and contains potassium atoms 
throughout its interior much as the 
printer’s ink in a book is distributed in 
layers between the book leaves, with 
the marginal spaces partly or wholly
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free of potassium, where it has been 
weathered out by water action, as the 
marginal spaces in the book are free of 
printer’s ink.

This is the soil reserve from which 
comes the supply that has maintained 
the potassium fertility of many soils 
through a century of cropping. But it 
will not last forever. It is the widening 
of those low potassium margins of the 
clay particles, along with the complete 
breakdown eventually to ultra-fine clay 
which is nearly devoid of potassium, 
which is bringing more acres of Illinois 
Corn Belt soils into the potassium defi
cient class every year. Let us examine 
these different soil areas.

The level grassland and forest soils 
of southern Illinois have seen exceed
ingly exhaustive weathering during the 
ages of soil formation with two definite 
effects on potassium fertility. The dirt 
is the long-continued leaching,. which, 
even at a slow rate, eventually removed 
in drainage waters much of the more 
available soil potassium. That is, it 
wore down the potassium supply in the 
clay particles. During the same time 
much of the potassium-containing clay 
was moved down into the subsoil where 
it formed a tight clay-pan which few 
roots can penetrate. To be sure, phos
phorus, calcium, nitrogen, and possibly 
magnesium have become deficient, too, 
and with low balanced fertility, as we 
have seen, hunger signs are not pro
nounced, even with 25-bushel corn 
yields. But when soil improvement is 
begun by the use of limestone, phos
phates, and nitrogen through legumes, 
but with the neglect of potassium, then 
potassium hunger signs are quickly 
brought on, as can be seen on many 
southern Illinois farms on which the 
owner has conscientiously carried out 
the incomplete lime-phosphate-legume 
program.

Another soil group of typically potas
sium-deficient soils includes the peats 
and mucks. These soils are composed 
almost entirely of organic matter. The 
potassium in plants is all soluble in 
water at all stages of growth. It is

A lfalfa  shows boron deficiency by a yellow 
chlorosis affecting first the upper part o f the 
p lant. The surest symptom is death o f the te r
m inal . bud o f the main stem and growth of 
upper branches until they resem ble a rosette.

B ett er  C rops W it h  P lant  F ood

never, so far as is known, a part of the 
living tissues of plants. But it is just 
as necessary as the man on a tractor. 
He is not a part of the tractor at all, but 
it does not plow corn without him. 
Potassium is not a part of the organic 
tissues of the plant, but the plant cannot 
live without it. It is now easily seen 
that as swamp soils were developing, 
most of the time in water, the potas
sium was dissolved and washed away. 
Mucks and peat soils contain only from 
3 4  o to less than 3 4  o as much potas
sium as the adjacent upland soils, and 
they also lack the clay which if present 
would greatly retard the loss of the 
potassium by absorbing it.

( Turn to page 46)



I Saw It Happen in the 
Sail-Testing Laboratory

B f  J u a n  £  W i L

Soil Testing Division, Department of Agriculture, Raleigh, North Carolina

W IT H  the enormous amount of 
soil-testing work being done and 

the tremendous interest together with 
the urgency in need for this type of 
work, it is felt that the workers in this 
field might profit by swapping obser
vations. This article has been prepared 
with this in mind. As a basis for these 
observations, 65,000 samples have been 
tested in this laboratory during its five 
years of existence.

Personnel

In the beginning, the laboratory was 
manned by graduates of an agricultural 
college, majoring in agronomy or gen
eral agriculture. The manpower short
age brought on by the war made it im
perative to use girls. Some of these 
girls were poorly trained in chemistry. 
However, by careful selection of those 
who had a sense of the importance of 
details, and by exercising considerable 
care and patience in their training, it 
has been found that they can do very 
satisfactory work. Actually, they have 
done so well that it is anticipated that 
ultimately, even under normal condi
tions, girl technicians will be used in 
the laboratory with only one well- 
trained chemist supervising the work. 
The supervisor may not have to give 
more than one-third of his time to this 
particular phase of the work. Of 
course, the agronomist will have to 
classify the soils as to texture and drain
age, and make such other notes on the 
physical characteristics of the soil as 
deemed necessary. This type of set-up 
would necessarily require considerable 
supervision; but the over-all cost is 
greatly reduced.

Fig. 1 . Girls who have a sense of the im portance 
o f details have been trained to do very satis

factory work in the laboratory.

Sampling

Sampling very probably is the weak
est link in the whole soil-testing pro
gram in North Carolina. The soils of 
this State vary from the rough stony 
out-crop of the Appalachian mountains 
to the muck soils of the coast approach
ing sea level. Even within a small field 
—all of the same type—there are tre
mendous variations. Under the condi
tions that exist in this State, the pro
cedures set forth for collecting soil 
samples by the Florida, Kentucky, and 
Colorado Agricultural Experiment Sta
tions would often result in very poor 
samples. Eight to 10 sub-sample units, 
composited into one sample, could easily 
be very misleading.

13
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There is nothing unusual about the 
field shown in Fig. 2. In fact, insofar 
as appearance is concerned, perhaps 
most fields of the State would be more 
variable than this one. It is interesting 
to note that in the 2 0  samples taken 
within this field the pH varied from 
6.1 in the case of one sample to a pH 
of 5.1 in the case of another. Further
more, the extremes in potash and phos
phorus varied from high to low. The 
composite sample gave an intermediate 
test—with the possible exception of pot
ash, which appeared to be approaching 
the upper range. The field is probably 
too large for one sample. The instruc
tions in North Carolina for collecting 
soil samples designate that, if the field 
is larger than 1 0  acres, it should be 
divided into five-acre units; perhaps five 
acres will be large enough in all cases. 
The instructions for collecting soil sam
ples also designate that a minimum of 
15 sub-samples be composited to repre
sent the field.

Distribution of Samples

The testing of soils as a basis for the 
liming and fertilization program na
turally has its greatest appeal to the 
farmer immediately before planting

time. When the laboratory was first 
started, there were tremendous peaks 
in our work, most of it coming in the 
late winter and early spring. A much 
smaller peak came in the fall; and the 
remainder of the time, the work was 
fairly light. Obviously, this would 
make for several problems. More per
sonnel was needed during the peaks 
of the work than during the remainder 
of the year; and since the personnel gen
erally had to be trained, this was quite 
a problem. Furthermore, the farmer 
usually wants the report upon his soils 
immediately after submitting them to 
the laboratory. If he has to wait too 
long, he loses interest and goes ahead 
and buys his fertilizer and lime. Con
siderable effort has been made to show 
the farmer that, if the sample is taken 
properly, in most instances it can be 
collected well ahead of time without 
very greatly affecting the results of the 
test. As a result of this effort, together 
with the recent necessity for buying 
fertilizer early, the samples are better 
distributed over the year at the present 
time. For instance, during the last half 
of 1945, there were over 8,000 samples 
tested. This type of distribution enables 

( Turn to page 42)

Fig. 2 . The field from  which 2 0  samples were collected did not look unusual.



Recipe for Writing 
the AG News Story

(J3 y  *W Jcirjorie d3. s ^ r b o u r

Agricultural Extension Editor, University of Louisiana, Baton Rouge, Louisiana

TH ERE’S no surer way for a novice 
to do a good job than by following 

a recommended recipe. Old colored 
mammies and experienced heads might 
depend on the unreliable system of un
measured pinches and dashes in making 
various concoctions, but the inexperi
enced always does well not to rely too 
much on ingenuity.

A recipe for writing the ag news 
story built around this idea, would in
clude the following:

1 quart of WHO 
1 cupful of W H A T 
1 tablespoonful W HEN 
1 teaspoonful W HERE 
1 dash of HOW 
1 pinch of W HY

Directions: Supply the answer to all 
these questions. Select the most signifi
cant fact in the story with which to

start. Mix together in LEAD para
graph and you’ll have a synopsis of the 
event.

“W H O ” Adds Tang to the Story
WHO—an important ingredient— is 

probably one of the most fascinating 
questions in the English language. 
Each name carries its own audience. 
When you start taking your notes, get 
all the names that figure in the event.

Always identify. Example: John 
Jones, veterinarian, will help to vacci
nate pigs entered in the fall Livestock 
Show. All members are urged to have 
their animals at the schoolhouse at 1 0  

o’clock Thursday morning, July 14.

“W H A T ” Keeps Story from 
Falling Flat

Simply to include a W HAT is not 
sufficient. Make sure that vour W HAT

15
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tells the reader just what the story is 
about. Too often reporters tell only 
half of the W H A T. For instance:
H. C. Lecompte, county agent, gave a 
demonstration to club members, etc. 
Giving the demonstration is the 
W H A T all right, but it doesn’t tell 
specifically W H A T took place. Better 
to say— How to plant hybrid corn was 
demonstrated, etc.

Measure “WHEN” with Extra Care
Never fail to get the exact time that 

figures in the event. If the story is an 
advance account, (that is, one written 
before the scheduled event happens), 
the exact hour plus the day and date 
should be given. We all look to the 
paper to check on the W H EN  of a 
coming event. For example: How to 
write news stories will be explained by 
J. W . Smith, extension editor, at a meet
ing of adult and 4-H reporters to be 
held at the Library Monday afternoon, 
April 14, at 2 o’clock.

Put in Proper Amount of 
“WHERE”

In the advance story the W H ERE 
must be more specific than in the follow- 
up story. Persons planning to take part 
in the event need the exact information 
as to W H ERE the meeting will be 
held. Too many stories contain incom
plete W HERES. For instance the 
W H ERE is frequently answered this 
way: How to use electricity economi
cally will be demonstrated on the cam
pus of the State University, etc.

The University campus covers acres. 
It’s an easy matter to kill an hour’s 
time looking for the place of the meet
ing when it is stated indefinitely. Give 
the name of the building. Go further 
and state the name, or number, of the 
room. To answer the W H ERE in the 
advance story, write it in this manner: 
How to use electricity economically will 
be demonstrated by James Hall, en
gineer, in room 203 in the Engineering 
Building on the University Campus, 
Saturday morning, June 26, at 10 
o’clock.

“HOW” and “WHY” Like Salt 
and Pepper

The addition of the HOW and 
W H Y means a better flavor to the 
story. If the story admits of the use of 
the HOW , the chance for writing a 
tastier LEAD is greater. In some 
stories, however, the HOW is implied, 
for instance—seldom does the news
paper tell HOW  a speech was delivered. 
If a specialist gives a demonstration on 
vaccinating a hog and uses a live ani
mal, this addition of the HOW helps 
the LEA D: Using live hogs in the 
demonstration, John Smith, county 
agent, showed a group of farmers how 
to successfully vaccinate hogs for 
cholera. The demonstration was held 
on the Jones farm, June 24.

W HY, as mentioned before, is in the 
same class with HOW. It is also im
plied in many LEADS. A LEAD, in
cluding the W HY has more flavor. Ex
ample: If the ground is fertile it is ad
visable to use only about five pounds of 
a standard-grade fertilizer per 1 0 0  sq. 
ft. in gardens, advises Edward Lott, 
assistant county agent.

Here Lies the Body!
That part of the story which follows 

the LEAD (the first paragraph) is 
called the Body. It is composed of de
tails of the main facts mentioned in the 
LEAD. Just how many paragraphs 
you devote to the minor facts depends 
on the importance of the story. Keep 
paragraphs within 1 0 0  words in length. 
Sentences should not exceed 16-18 
words. Always start each paragraph 
and each sentence with a significant 
item.

There are many other points that 
might be stressed in using this recipe 
for writing the ag story. Try your 
hand at “cooking up a story.” Try and 
then try again. Remember the first air
plane would not fly.

Success will crown your efforts if 
you’ll “keep your fingers in the dough.” 
Keep them there until you’re satisfied 
that the finished product will be well 
done!



Efficient Fertilizers Needed 
for Profit in Cotton

B f . W . J L  % L o n
North Carolina Agricultural Experiment Station, Raleigh, North Carolina

CO TTO N  is in the spotlight at the 
present time. One of the fears 

which is being expressed for its future 
is related to its inability to compete 
with other crops from the standpoint 
of profits per acre. This phase of the 
problem demands that we devote our 
efforts to increasing the efficiency of 
production of cotton.

There is a reason, or reasons, why a 
given acre of cotton does not produce 
two or even three bales of cotton. The 
weather is perhaps blamed more often 
than any other one factor. In the Coastal 
Plain area the boll-weevil damage is 
the next best excuse presented. Addi
tional reasons are not so specific, how
ever.

The majority of the cotton farmers 
use adapted cotton varieties, realize the 
importance of good stands, and in gen
eral do a good job of cultivation. The 
practice of supplying an ample amount 
of all the nutrients is usually over
looked, however. In observing the 
growth of cotton in farmers’ fields, 
many evidences of inadequate fertiliza
tion are seen. Even then, only the most 
pronounced deficiencies can be discov
ered by visual methods.

Some of the general effects of nutri
ents on yields, obtained the past few 
years by the North Carolina Agricul
tural Experiment Station, follow.

Proper Fertilizer Placement
One of the first steps in proper fer

tilization of cotton is to obtain the 
maximum efficiency from the nutrients 
supplied. The results presented in 
Figure 1  show the importance of band-

3O 2200- uS

400 l b s  o f  « - e - e  
a t  p l a n t i n g

700 LBS o r  6 -B -B  
A T  PLA N TIN G

Fig. 1 . Band placem ent makes fo r more effi
cient use o f High amounts o f fe rtiliser on cotton.

placement of fertilizer in obtaining 
benefits from greater amounts of fer
tilizer. 1  With 400 pounds of 6 -8 - 8  at 
planting band-placement, as compared 
to under-seed placement, increased the 
yield of seed cotton 134 pounds per 
acre. With under-seed placement there 
was no benefit from higher amounts of 
fertilizer at planting. With the band 
method of placement, however, 700 
pounds of 6 -8 - 8  gave a substantial in
crease in yield with an advantage of 393 
pounds of seed cotton being obtained.

Hence, if one of the factors limiting 
yields is an inadequate supply of nutri
ents, maximum returns from additional

\J. J. Skinner, W. L. Nelson and C. W. Whit
taker. Effect of salt index, analysis, rate and place
ment of fertilizer on cotton. J.A.S.A., 37: 677-688.
194S.
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Fig. 2 . Cotton growth on Septem ber 15— left, 6 0 -5 0 -0 ; right, 6 0 -5 0 -9 0 . The yields were 988  
and 1 ,5 5 0  pounds o f seed cotton respectively. N orfolk very line sandy loam (0 .0 4  m.e. exchange

able p o tash ).

amounts of fertilizer can be obtained 
only with proper placement.

Potash

The need for adequate amounts of 
potash for cotton has been widely recog
nized. (See Fig. 2). The removal of 
potash by cotton is low, as a two-bale 
crop removes only about six pounds of 
KoO in the lint and 2 2  pounds in the 
seed. Oftentimes, however, cotton is 
grown in rotation with crops which re
move rather high amounts of potash. 
The cotton plant is a weak feeder for 
potash and hence the potash must be 
supplied directly to the cotton crop.

The importance of the distribution of 
potash in a cotton-peanut rotation is 
shown in Figure 3.* The experiments 
were conducted for a period of six years. 
Direct applications of potash to cotton 
were more effective than applying part 
to cotton and part to peanuts. On 
every soil 48 pounds of K aO directly on 
the cotton gave the highest yield. The 
yields of peanuts were not affected sig

*J. J . Skinner, W. L. Nelson and E. R. Collins. 
Potash and lime requirements of cotton grown in 
rotation with peanuts. J.A.S.A., 38: 14-2-1 SI. 1946.

nificantly by the potash applications.*
In addition to the effect of potash on 

the production of lint, the effect on the 
composition and yield of the cotton-seed 
must be considered. The percentage of 
oil in the seed was increased from 
15.6% with no K aO (adequate nitro
gen) to 18.2% with 60 pounds of K 2 0  

per acre. (See Fig. 4.) With 90 pounds 
of K 20  (not shown in Figure 4) the oil 
content was increased to 19.0%. The 
total amount of oil was increased 60 
pounds per acre with 60 pounds of 
K 2 0 .  The percentage of nitrogen in 
the seed was decreased by the additions 
of potash but there was practically no 
effect on the total amount of nitrogen 
per acre. (See Fig. 5.) The yields of 
seed cotton for 0, 30, 60, and 90 pounds 
of K 20  per acre (with adequate nitro
gen) were 1386, 1494, 1751, and 1794 
pounds per acre, respectively.

Nitrogen
Of the three major nutrients nitro

gen is the nutrient removed in greatest 
amount in the cotton crop. A two-bale

»Colwell. W. E„ and Brady, N. C. Soil Fertility 
studies with peanuts, N. C. Dept. Agr. Bui., Fall 
1942-Spring 1943. (Page 54.)
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crop of cotton removes 50 pounds of 
nitrogen in the seed alone and an addi
tional 15 pounds in the lint. The esti
mated quantity of nitrogen used per 
acre on cotton in North Carolina in 
1943 was 25.6 pounds. 4 This means 
that on most of the cotton soils sufficient 
nitrogen was added for about one bale 
of cotton and that a large share of the 
cotton was suffering from nitrogen defi
ciency. Unless the cotton is grown 
after legumes turned under or on dark 
soils which will furnish some nitrogen, 
a two-bale crop cannot be expected.

An average of the data from experi
ments covering long periods in the fer
tilizer-using section of the Cotton Belt 
shows that yields of seed cotton were 
increased by increments of nitrogen 
up to 48 pounds per acre. 4  The data

4J . J . Skinner. Use of commercial fertilizers in 
cotton production. U. S. D. A. Circular 726. 1945.

for larger applications were not given.
The winner of the 1945 five-acre con

test in North Carolina produced 1,416 
pounds of lint per acre. He turned 
under a heavy lespedeza sod in Decem
ber and applied a total of 800 pounds of 
4-10-6 before planting. Two hundred 
pounds of nitrate of soda were side- 
dressed. This is a total of 64 pounds 
of nitrogen per acre in the fertilizer 
alone.

In addition to the effects of nitrogen 
on the yield of lint there is an effect on 
the cottonseed. Sixty pounds of nitro
gen per acre, as compared to 35 
pounds, decreased the oil content of the 
cotton-seed but still increased the total 
amount. (See Fig. 4.) With adequate 
potash, additions of nitrogen increased 
the percentage of nitrogen in the seed 
as well as the total amount. (See Fig. 
5.) The yields of seed cotton for 10,

lcnom rtcSANDY LOAM

Fig. 3 . In a cotton-peanut rotation applying all the potash on the cotton is more effective than 
applying part on the cotton and part on the peanuts.
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35, and 60 pounds of nitrogen per 
acre (with adequate potash) were 959, 
1482, and 1751 pounds per acre, respec
tively.

One of the reasons for the inadequate 
nitrogen fertilization of cotton is that 
the growers, in the Coastal Plain at 
least, are afraid of too much weed in a 
severe boll-weevil year. There is prob
ably no one general practice which 
would do more to start North Carolina 
cotton yields climbing than a program 
of boll-weevil control. If the grower 
knew that he could check the boll- 
weevil for a few days at the time the 
cotton plant was setting bolls, he would 
not be so hesitant to use those practices 
which would give him more growth.

Phosphate

A two-bale crop of cotton will re
move approximately 30 pounds of P 2 O 5  

in the lint and seed. While the re
sponse of cotton to applications of phos
phate is related to the content of soluble 
phosphorus in the soil, phosphate tends

to hasten the maturity of the cotton, and 
responses occur more frequendy in 
years of severe boll-weevil infestation.

The responses from applications of 
phosphate in some experiments in 1944 
and 1945 are shown in Table 1. In the 
first three experiments, 60 pounds of 
P 2 O 5 , as compared to 2 0  pounds, in
creased yields at two locations under 
conditions of severe boll-weevil injury. 
The soils contained 8  and 43 p.p.m. of 
soluble P, respectively. The soil at the 
third location contained 43 p.p.m of P 
but there was little weevil injury and 
no yield response.

On Cecil gravelly loam, a Piedmont 
soil, there was only a trace of soluble P 
in the soil. (See Table' 1.) In 1944 
and 1945, 100 pounds of P 2 O 5  per acre 
increased the yields of seed cotton 598 
and 883 pounds, respectively. At an
other location, on Norfolk sandy loam 
(Table 1), the soil contained 18 p.p.m. 
In 1944, with little weevil injury, there 
was practically no response to phos- 

( Turn to page 40)
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percentage and to ta l amount o f o il in the seed are influenced.



Erosion* ceaseless, devastating, and ugly, keeps knawing away at this gully in a sloping pasture field 
near the Hardin farm . This is the kind o f gully H ardin, K ing, and' KreM er have healed through 

good plant food, good grass, and good management.

The Sail Is Our Heritage
B ,  3 r a n c id m u r r a

Assistant Extension Editor, Purdue University, Lafayette, Indiana

THERE is an adage about the soil, 
“You can’t take more out of it than 

you put back.” These ancient words 
of wisdom were respected but not 
obeyed during the first century of 
America’s road to agricultural progress. 
Now there is a rising swell of interest 
in the comparatively new science of 
feeding the soil. It comes, in many 
sections, too late, but in others in time 
for the individuals tilling the soil to 
become conservation-minded.

Many farmers have found new hope 
in the wartime upsurge in prices which 
has enabled them to furnish nourish
ment for their thin, mineral-hungry 
soil. This plant food has helped to hold 
up production, and production with 
good prices helps buy more plant food.

But much of the cropland has lost more 
plant food than it gained during the 
recent war years and can never again 
produce crops in abundance without 
fertilizers.

How did our land get this way? 
There are men everywhere who can 
tell you the story. The history of nearly 
every farm has a lot in common with 
every other farm.

Consider, for example, a 96-acre farm 
in Huntington County, Indiana. Its 
history, as far as American farming is 
concerned, started around the days 
when the Miami Indians roamed the 
nearby Mississinewa and Wabash river 
valleys.

White settlers, who pushed across the 
Ohio territory to stake out what is now

21
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A few years apo this grassy valley was cut up with gullies “ you eould bury a horse in, soys Counts 
Agent W alter Rusk, com m enting on the farm . Grass waterways, good fertilization  and manages

ment have resulted in healing over the gullies.

the Hardin farm, found there a great 
virgin hardwood forest.

The thick undergrowth served as a 
haven for a multitude of wild fowl and 
animals. When the foliage tumbled 
down in autumn it lay where it fell and 
served as a sponge to retain the water 
from the melting snow and the spring 
rains.

It was a hazardous, tedious, and dif
ficult task the pioneer farmer faced. 
There was more wood than he needed; 
more than he knew what to do with. 
The trees that were long and straight 
and easily split, he converted into a 
crude dwelling, rail fences, farming im
plements, and furniture. But there was 
much too much timber. The quickest 
way to clear the land was to hack down 
the trees in the fall and burn them in 
the spring. Thus there was room to 
grow corn and wh5at and flax between 
the stumps.

The topsoil was deep and mellow and 
rich. The rainfall was abundant, the 
crops grew quickly, and the harvest 
was bountiful. Growing the crops, once 
the land was cleared, was less difficult 
than processing them, a task that was 
done largely within the home or the 
frontier neighborhood. Any surplus

crops were hauled away and traded for 
necessary metal products, sugar, and gun
powder. Most of the other essentials 
of life were gleaned from the harvest.

From the first year the land on the 
Hardin farm was cleared the soil was 
tilled relentlessly. Year in and year 
out the fields were planted to corn or 
wheat. In spring it was easier to burn 
off what remained of last year’s vegeta
tion than to plow it under.

When more fields were cleared and 
when the first generation of frontier 
children grew to manhood it became 
necessary to stock the farm with more 
animal power. Then it required some 
domestic hay in addition to the volun
teer hay to feed the horses in winter. 
That changed the crop rotation a little, 
but there was no rest for the soil. The 
tenant of the land noticed the soil was 
compacting on the high ground. In 
seasons great clouds of dust arose 
the open fields, and the heavy rains 
made the creeks muddy from the silt 
that was washing from the cornfields. 
Little gullies began to appear on the 
slopes.

Each succeeding generation saw the 
gullies widen and deepen, and 
creeks became muddier each year. The
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Hardin and King are shown in the heavy stand' o f bluegrass that supplies more than abundant 
pasture fo r their 30-head o f Guernseys. There is always more pasture than the herd needs on the 
96-acre farm , but the owner and operator are bent on returning organic m atter to the depleted topsoil.

wild game and wild fowl diminished in 
numbers. Birds that came in great 
multitudes during the summertime were 
noticeably fewer; and the insects became 
increasely numerous and troublesome. 
Some years they damaged the crops.

The struggle to make a living on the 
Hardin farm became more and more 
difficult. Sometimes there were almost 
total crop failures. It seemed the sum
mers got drier each succeeding year. 
The soil was noticeably less productive. 
Some of the fields became so gullied 
they had to be abandoned to pasture.

By the turn of the present century the 
Hardin farm was scarcely producing a 
living for a family of average size. It 
became necessary to obtain some acreage 
in addition to the original 80. Sixteen 
adjoining acres were secured and helped 
to offset the acres that were being taken 
out of cultivation.

The operator of the farm decided it 
might well become a dairy farm. There 
was the city of Huntington less than 
five miles away, and the low ground 
still supported a good stand of pasture 
grass. Some winter feed could be raised 
on the tillable high ground.

The dairy venture on the Hardin 
farm was a partial solution to the prob

lem of making the tired, worn-out soil 
produce a livelihood. More land might 
have been obtained but money was 
“hard to get laid up,” and so the next 
best move was to rent some additional 
land for growing winter feed for the 
dairy herd. By now, half the Hardin 
farm was pasture and of that which 
remained, little was productive. The 
little creek went dry each summer. The 
last bit of woodland was cleared for 
cropland.

Sam Kreider, who owned the farm 
before Hardin bought it, had struggled 
to his death trying to make an honest 
and decent living; and the farm, as a 
productive unit in a competitive age, 
was dying with him. Leonard Kreider, 
the son, had left the home farm to work 
in the city because there wasn’t a living 
on the farm for both father and son.

When the elder Kreider died, Leon
ard came home to continue the problem 
of getting a living from the farm. It 
was in the late thirties. Times were 
extremely difficult. Prices were low, 
and taxes, set for the farm when it was 
more prosperous, were high.

Almost hopelessly young Leonard 
Kreider toiled against seemingly insur
mountable odds in an effort to keep the
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home place producing, producing at 
least a living for himself and his 
widowed mother.

The county agricultural agent told 
him that if he could apply some lime to 
the soil and get sweet clover started 
it might build up the ground and at the 
same time the sweet clover would make 
pretty good dairy roughage. It was 
worth trying, but the farm income 
wouldn’t stand much of a cash outlay 
for lime. The young farmer discovered 
the operator of a limestone crusher 
nearby who would give away the pul
verized portion of the stone for the 
hauling since it was unfit for road sur
facing. Kreider hauled the refuse lime 
to his farm by team and wagon and 
shovelled it onto the soil. Every acre, 
pasture land and cropland, was coated 
with lime.

The lime made the sweet clover grow. 
When the sweet clover was turned un
der, the corn crop that had gotten down 
in production to less than 25 bushels per 
acre began to increase accordingly.

The county agent, impressed with the 
sincere efforts young Kreider made to 
restore the old farm to productivity, 
recommended the farm to Purdue Uni

versity as one of a group throughout 
the State which were being selected as 
test demonstration farms, in a project 
sponsored joindy by The Tennessee 
Valley Authority and the University.

The University, in an effort to find 
practical and profitable means for restor
ing lost fertility to the various types of 
soil in the State, had a plan whereby 
the farm operator was offered the tech
nical services of the University in re
turn for his cooperation in carrying out 
subsequent suggestions which included 
modern soil conservation and restora
tion practices. Under the plan, the fi
nancial returns of the farm were entirely 
in the hands of the operator although 
he was required to keep an account of 
costs and profits for comparison.

The farm was to remain as a dairy 
farm, but some of the fields were to be 
rearranged. The rented acreage in 
addition to the Kreider farm was not 
to be affected but was to be used for 
growing additional corn for winter 
feed.

Kreider went into the plan with 
whole-hearted enthusiasm. He filled in 
gullies and sowed them to grass. Grass 

( Turn to page 39)

The house on the Hardin farm  is occnpied by operator Marvin King. Along with the farm  the house, 
too is getting its face lifted . New landscaping, a new heating plant, and other modern conven
iences are being installed . In  an ideal ow ner-operator relationship, King goes ahead with the 

improvements. He is shown here preparing to rebnild  the fro n t porch.



Corn Production In Mississippi
B 9  j>. W .  W ..L

Department of Agronomy, Mississippi State College, State College, Miss.

Ap p r o x i m a t e l y  i y z million
acres of corn and a half million 

acres of oats and other small grains are 
planted in Mississippi each year. The 
low average yield of 15 bushels of corn 
and 30 bushels of oats to the acre pro
duce only 65 to 70 per cent of the grain 
needed for feeding the number of live
stock now on farms. The State has 
always been a deficient feed-producing 
area, along with other southeastern 
states, and the number of grain-con
suming animals is steadily increasing.

Corn has been a “stepchild” in its 
treatment compared with the cash crop, 
cotton. Probably 90 per cent of the cot
ton acreage receives reasonably high 
rates of recommended fertilizer, while 
not more than 1 0  "er cent of the corn 
receives any fertilizer at all. This dif
ference in treatment cannot be justified 
on a basis of difference in returns from 
the dollar spent for fertilizer for the 
two crops.

Corn experiments in Mississippi for 
more than 2 0  years have shown that 
nitrogen, in all sections of the State, 
returns four to five dollars worth of 
corn for each dollar spent for fertilizer 
used on it. This is about the same rate 
of returns 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 was fertilized with 24 to 32 
pounds of nitrogen. This would mean 
an increase of 26 million bushels of corn 
from the 2 . 6  million acres in prospect 
for 1946. At present high prices, the 
increased corn would be worth 39 mil
lion dollars. The total corn production 
would be a record crop of 65 million 
bushels, worth 9 7 million dollars.

Ju n io r Merle Hester, luka, Mississippi, grew
1 3 0  bushels o f corn per acre in 1 9 4 5 .

This quantity of corn and the 15 mil
lion bushels of oats should satisfy the 
grain requirements of the livestock in 
the State.

While 24 to 32 pounds of nitrogen 
per acre are generally recommended, 
there is evidence that many very poor 
hill soils need phosphorus and potash 
also for growing high yields of corn. 
Other states in the Southeast have pub
lished record yields of corn produced 
on poor land from heavy applications 
of complete fertilizer. These tests and 
demonstrations are pointing out pos
sibilities of corn production through a 
balanced fertilizer program which is 
gaining attention and support of agri
cultural workers and leading farmers.

25
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Special corn-production demonstra
tions were started in Mississippi in the 
late spring of 1945 with 4-H Club boys. 
The demonstration program was ex
panded in 1946 to include adult farm
ers and larger numbers of 4-H Club 
members. The American Potash In
stitute sponsored the special 4-H corn- 
production contest in cooperation with 
the Mississippi Extension Agronomy 
Department and participating county 
and assistant county agents. A total of 
109 4-H boys conducted com demon
strations in 1945. Complete records 
were obtained on 23 demonstrations 
which were in competition for awards 
offered in the contest. Eight widely 
scattered counties were represented.

Fertilizer requirements in the demon
strations follow:

H i l l  S e c t io n s  o f  S t a t e  a n d  F o o t h il l s  
o f  D e l t a

Plot Treatment

6 -8 -8  fertilizer

Additional
nitrogen

Nitrogen only

Additional
nitrogen

Check—no 
fertilizer used

Rate per Acre

500 lbs. (applied in 
water furrow be
fore bedding rows 
for planting)

32 lbs. nitrogen side- 
dressed when com 
is about knee high 

32 lbs. nitrogen ' in 
water furrow 

32 lbs. side-dressed

Fertilizer in plots 1 and 2 was ap
plied in the water furrow before the 
land was bedded for planting. These 
two 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 
and were finally corrected to a basis of 
dry corn after storage and drying.

The location, soil, fertilizer treat
ment, and yields per acre on these re
ported demonstrations are shown on 
page 45.

The average yield of the check plots, 
without fertilizer, was 47 bushels per 
acre. Since the State average yield in 
1945 was 20 bushels per acre, the soils 
on which the demonstrations were con
ducted were generally better than aver
age.

Average yield on No. 2 plots, receiv
ing 64 pounds of nitrogen per acre, was 
61 bushels, or 14 bushels more than the 
corn which was not fertilized.

Plots No. 1, which received the same 
amount of nitrogen as plots No. 2 and 
also phosphorus and potash, averaged 
78 bushels. This yield was an increase 
of 17 bushels per acre which can be 
credited to the phosphorus and potash, 
and this corn which received complete 
fertilizer and high rate of nitrogen aver
aged 31 bushels more corn to the acre 
than the 47-bushel yield from the un
fertilized corn.

Five of these club boys produced more 
than 100 bushels to the acre. The high
est yield was HO’/i bushels per acre, 
produced by Junior Merle Hester of 
Iuka, Tishomingo County. He grew 
118^3 bushels per acre on the same land 
in 1944.

As Junior Merle told it in the news
papers, and in Chicago last December at 
the National Livestock Show, here’s how ’ 
he produced the bumper corn yield:

“With the help of T . K. Marlin and 
S. P. Dent, assistant county agents, and 
other members of the extension staff, I 
went all out for 4-H Club work. Due 
to a wet spring, I got off to a late start.
I cleared up my ground May 18 and 
got it disked and ready for planting by 
June 1.

“I planted my corn June 1, using 200 
pounds of soda to the acre on one plot 
and then I planted five rows without 
any fertilizer. On the other part of the 
acre I used 500 pounds of 6 -8 - 8  to the 
acre. When the corn got about six 
inches high, it began raining. It was 
June 22 before I got to work it out. 
The grass was about three inches high 
and the ground was muddy, but I 
muddied through it.

( Turn to page 44)
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Miss Opal Marcus o f the Bureau o f P lant Industry, Soils, and Agricultural Engineering, Bcltsv illc, 
Mcf., exhibits a chart she has ju st typed showing “ Productivity Ratings o f the Soils in St. Joseph 
County, Indiana.** The chart shows that a soil survey often covers a lot o f ground and many differ
ent kinds o f it. This one shows the productivity o f 1 1 3  soil types fo r 13 crops, but some soil 
survey reports have covered more than twice as many types. That is one reason why where soil 
surveys have been made farm ers can get accurate inform ation about the land right under their feet.



A bove: Ice-cream  "tim e ”  la ju at around the corner. 

Below : F illing  the hopper with food for eorn.



A bove: W ell-guarded against any over-all attack. 

Below : W ill he ever catch up with his litte r?
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Starvation 

in America

The eyes of the world are turned to America to relieve 
the starving peoples of the war-devastated countries. 
Our bounty is well known and from our stocks now,
every effort is being put forth to meet the dire needs of
these peoples. At the same time, fortunately, our agri
culturists are not lessening their concern that our soils 

be so managed as to meet these additional drains being put upon them and still 
produce in abundance and variety for the demands of our standard of living.

Dr. George D. Scarseth of the American Farm Research Association is to be
credited with some cogent statements in this respect. “If the plants in our fields
and pastures could cry out whenever they were starving for elements that nourish 
them, the noise coming from some fields,” he says, “would be enough to give 
the strongest mind a headache. If the noise were in proportion to the extent of 
the starvation, there are really only a very few fields throughout the humid 
agricultural area of America that would be so contented that no sound would 
be heard.”

He goes on to say that plants, of course, cannot express themselves through 
sound but that they have another means equally eloquent for expressing their 
needs. When plants starve for a nutrient element some characteristic symptoms 
usually develop. These symptoms are popularly called “hunger signs.” The 
details of these hunger signs are numerous; however, every grower of crops will 
benefit by becoming acquainted with them.

Dr. Scarseth points to the startling fact that on about 33,000,000 acres of corn 
in the U. S. A., which is about 43 per cent of the total acres in corn, the average 
corn yields are down to only 12 to 20 bushels per acre. When the yield is this 
low it means that the farmer is going backwards financially and also probably 
in health. It means that on all these millions of acres of impoverished land 
millions of bushels of corn are being produced that have come from starved 
plants. It means that the farmer and his family on millions of acres work for 
nothing as far as any net cash returns are concerned. From studies of farm 
records it has been pointed out that it costs from $ 1 2  to $18 per acre to produce 
and harvest a corn crop, thus if the yield is in similar figures the cost per bushel 
is about $1.00. It is not often that the price of corn has been above $1.00 per 
bushel.

“It is difficult,” Dr. Scarseth says, “to see how there can be great agricultural 
prosperity even if prices for farm commodities were good, as long as the pro
ductivity of the different acres is so low that the cost per bushel or ton or bale 
is high because of the very fact that the yield is low. It appears that farming 
methods must become more efficient on the basis of producing our bushels of 
corn and grain, our bales of cotton, our tons of hay, or our gallons of milk at 
lower costs per units by producing more per acre and by using fewer acres.

31
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“In the past we have made the error of looking at the gross bulk of crops pro
duced in the Nation and have feared overproduction if any methods for increas
ing the yield per acre were strongly advocated. We have tended to overlook 
that too frequently much of this production occurred from plants growing on 
impoverished soils, showing the hunger signs of various degrees of imperfection 
from malnutrition, and on top of all this the farmers have been compelled to 
produce many of the crops uneconomically. If the plants of our fields and 
pastures could only cry good and loud when they are starving or if they could 
cry ‘we are producing uneconomic crop units’ we would sooner recognize some 
of the real basic problems confronting us.

“The scientific technology exists for making almost any acre produce economic 
units of crops free from hunger signs and producing food materials that come 
from healthy plants. This will mean growing our gross total of crops on fewer 
acres but more economically on the acres used. This would release much land 
for a better land use with respect to the conservation of the soils on lands that 
are easily eroded. If we are to utilize these technologies amongst the 6,000,000 
farmers of America, a tremendous problem of widespiead education confronts 
us. Merely to throw fertilizers on the land is not enough. Crop rotations must 
be planned in such a manner that vital organic matter is provided as well as 
the nutrients that grow to make organic matter.”

Dr. Scarseth concluded his remarks with: “The problem then that confronts 
us because of the hunger cries from the fields is vital to all Americans, not just 
those living on the land. It becomes of indirect concern to all consumers of 
food materials. The Nation cannot be abundant unless our fields are abundant 
and our fields cannot be abundant with starvation symptoms in crops more 
prevalent than non-starved crops.”

Rightly stressed is his emphasis on the tremendous problem of widespread 
education which is confronting us. In that connection, we wish to call par
ticular attention to the article by Dr. E. E. DeTurk of the University of Illinois 
entitled “Learn Hunger Signs in Crops.” As Dr. DeTurk points out—The job 
is not done. In far too many cases our reply has been “We do not know.”

n  i  t  • r  “Rural Life in a Changing World” is the fitting theme
itliral Lire of the conference of the American Country Life Asso

ciation to be held at Michigan State College, East Lansing,
Conference Michigan, June 11-13. At no time probably, since the

formation of the Association in 1919 has its conference 
had more significance. Not only are there many internal 

problems such as attracting our farm youth to the farms and rehabilitating men 
who have been in service, but the world is now counting on American agri
culture as a big factor in winning the peace.

Dr. D. E. Lindstrom, Professor of Rural Sociology at the University of Illinois 
is President of the Association. He has outlined topics covering four phases 
of rural living as the basis for the three-day conference. These include: Number 
of people in rural life; religious and moral foundations for rural life; public 
relations programs for agriculture; and rural community and international re
lations. Subtopics will be considered under each of these principal items.

The Association encourages many types of rural life programs at state and 
local levels. It seeks to learn through public forums what rural people are doing 
and can do through their independent organizations and through their agri
cultural and educational agencies. The findings of this year’s conference will 
be eagerly awaited.
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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

year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
r  Aug.-July .........  July-JuneJuly-JuneOct.-Sept. July-JuneJuly-June July-June . . . .
At. 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 65.7 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 

April.............. 20.20 21.4 174.0 211.0 107.0 149.0 16.90 51.90
May............... 20.51 42.2 177.0 214.0 108.0 149.0 16.50 52.10
June............... 20.90 51.2 180.0 220.0 111.0 150.0 15.90 52.50
July................ 21.25 56.3 183.0 230.0 112.0 146.0 15.40 55.00
August........... 21.33 44.9 167.0 256.0 113.0 145.0 14.60 52.50
September. . . 21.72 43.2 138.0 207.0 112.0 145.0 14.30 51.40
October.......... 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00
November.. . 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30
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

1920................... 128
Index

173
Slumbers

180
(Aug. 1909- 

161
-Ju ly  1914 —  100) 

96 207 139 114
1921................... 137 195 163 129 81 117 98 129 . . . .
1922................... 185 228 05 114 116 109 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 40 115
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................... 167 408 214 219 170 160 138 234 212
1945

A pril..............
May...............

163 214 250 240 167 169 142 230 259
165 422 254 244 168 169 139 231 193

June............... 169 512 268 251 173 170 134 233 269
July................ 171 563 263 262 174 165 130 244 244
August........... 172 449 240 292 176 164 123 233 240
September. . . 175 432 198 236 174 164 120 228 159
October........ 180 459 181 205 176 171 120 226 181
November.. . . 182 467 188 212 173 173 126 227 235
December.. . . 184 438 197 221 170 174 130 228 223

1946 
January........ 180 363 208 237 171 174 132 226 249
February........ 186 339 209 254 173 175 133 223 275
March............ 183 319 225 269 178 179 137 211 283
April.............. 190 429 232 279 181 179 126 213 282
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Wholesale Prices of Ammoniates

Nitrate 
of eoda 

per unit N 
bulk

1910-14..............  $2.68
1922 ....................  3.04
1923 ....................  3.02
192 4 ....................  2.99
192 5 ....................  3.11
192 6 ....................  3.06
192 7 ....................  3.01
192 8.................... 2.67
192 9 ....................  2.57
193 0 .................... 2.47
193 1....................  2.34
193 2....................  1.87
193 3 .................... 1.52
193 4....................  1.62
193 5....................  1.47
193 6 .................... 1.63
193 7.................... 1.63
193 8.................... 1.69
1 9 3 9 . . . . . . . ; . . .  1.69
194 0 .................... 1.69
194 1.................... 1.69
194 2....................  1.74
194 3 ....................  1.75
194 4 ....................  1.75
1945

April..............  1.75
May...............  1.75
June...............  1.75
July................  1.75
August  1.75
September... 1.75
October  1.75
November.. . .  1.75
December.. . .  1.75

1946
January  1.75
February  1.75
March............. 1.75
April...............  1.75

Sulphate Cottonseed 
of ammonia meal 

bulk per S. E. Mills
unit N 
$2.85 

2.58 
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
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42

1.42
1.42
1.42
1.42

per unit N 
$3.50

6.07 
6.19
5.87
5.41
4.40
5.07
7.06
5.64
4.78
3.10
2.18
2.95 
4.46
4.59
4.17
4.91
3.69
4.02
4.64 
5.50
6.11 
6.30
7.68

7.81
7.81
7.81
7.81
7.81
7.81
7.81
7.81
7.81

7.81
7.81
7.81
7.81

Fish scrap, 
dried 

11- 12%  
ammonia, 
15% bone 
phosphate, 

f.o.b. factory, 
bulk per unit N 

$3.63
4.66
4.83
5.02
5.34
4.95
5.87 
6.63 
5.00
4.96 
3.95
2.18 
2.86
3.15
3.10
3.42
4.66
3.76
4.41 
4.36
5.32
5.77
5.77
5.77

5.77
5.77
5.77
5.77
5.77
5.77
5.77
5.77
5.77

5.77
5.77
5.77
5.77

Fish scrap, 
wet acid

ulated 6% 
ammonia, 
3% bone 

phosphate, 
f.o.b. factory, 

bulk per unit N 
$3.05 
3.54 
4.25
4.41
4.70
4.15
4.35 
5.28
4.69
4.15
3.33
1.82
2.58
2.84
2.65
2.67
3.65
3.17 
3.12
3.35 
3.27
3.34
3.34
3.34

3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34

Tankage 
11% 

ammonia, 
15% bone 
phosphate, 
f.o.b. Chi
cago, bulk, 
per unit N 

$3.37
4.75
4.59
3.60
3.97
4.36
4.32
4.92
4.61
3.79
2.11
1.21 
2.06
2.67
3.06
3.58
4.04
3.15
3.87
3.33
3.76
5.04
4.86
4.86

4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86

Index Numbers (1910-14 »  100)
1922.................... 113 90 173 132 117 140
1923.................... 112 102 177 137 140 136
1924.................... 111 86 168 142 145 107
1925.................... 115 87 155 151 155 117
1926.................... 113 84 126 140 146 129
1927.................... 112 79 145 166 143 128
1938.................... 100 81 202 188 173 146
1929.................... 96 72 161 142 154 137
1930.................... 92 64 137 141 136 12
1931.................... 88 51 89 112 109 63
1932.................... 71 36 62 62 60 36
1933.................... 59 39 84 81 85 97
1934.................... 59 42 127 89 93 79
1935.................... 57 40 131 88 87 91
1936.................... 59 43 119 97 89 106
1937.................... 61 46 140 132 120 120
1938.................... 63 48 105 106 104 93
1939.................... 63 47 115 125 102 115
1940.................... 63 48 133 124 110 99
1941.................... 63 49 157 151 107 112
1942.................... 65 49 175 163 110 150
1943.................... 65 50 180 163 110 144
1944.................... 65 50 219 163 110 144
1945

April.............. 65 50 223 163 110 144
May............... 65 50 223 163 110 144
J une............... 65 50 223 163 110 144
July................ 65 50 223 163 110 144
August........... 65 50 223 163 110 144
September. . . 65 50 223 163 110 144
October.......... 65 50 223 163 110 144
November.. . . 65 50 223 163 no 144
n«*peml>er.. . . 65 50 223 163 110 144

1946
January.......... 65 50 223 163 110 144
February........ 65 50 223 163 . 110 144
March............ 66 50 223 163 110 144
April............... 65 50 223 163 110 144

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

.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
6.71
6.71
6.71
6.71
6.71
6.71
6.71
6 71
6.71
6.71
6.71

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
19J
191
191
191
191
191
191
191
191
191
191
191
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Wholesale Prices of Phosphates and Potash

Super
phosphate 

Balti
more, 

per unit 
1910-14.............. SO.536
1922.
1923.
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....................

1945
April..............
May...............
June...............
July................
August...........
September.. .
October..........
November.. . .  
December.. . .

1946
January.........
February........
March............
April...............

192 2...............
192 3 ...............
192 4 ................
192 5................
192 6................
192 7................
192 8 ................
192 9 ...............J
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...............
1945

April..........
May...........
June...........
July............
August. . . .  
September. 
October.. . .  
November. 
December..

1946 
January. .  . 
February.. 
March., . .  
April.........

.566

.550

.502

.600

.598

.525

.580

.609

.542

.485

.458

.434

.487

.492

.476

.510

.492

.478

.516

.547

.600

.631

.645

Florida 
land pebble 
68% f.o.b. 

mines, bulk, 
per ton 
$3.61
3.12
3.08 
2.31 
2.44 
3.20
3.09
3.12
3.18
3.18
3.18
3.18 
3.11 
3.14 
3.30
1.85
1.85
1.85
1.90
1.90 
1.94
2.13 
2.00
2.10

Tennessee 
phosphate 

rock, 
75% f.o.b. 

mines, 
bulk, 

per ton 
$4.88 

6.90
7.50 
6.60 
6.16 
5.57
5.50
5.50
5.50
5.50
5.50
5.50
5.50 
5.67 
5.69
5.50
5.50
5.50
5.50
5.50 
5.64 
6.29 
5.93 
6.10

Muriate 
of potash 

bulk, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,714 
.632 
.588 
.582 
.584 
.596 
.646 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.522 
.522 
.522

Sulphate 
of potash 
in bags, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,953 
.904 
.836 
.860 
.860 
.854 
.924 
.957 
.962 
.973 
.973 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777

Sulphate 
of potash 
magnesia, 
per ton, 
c.i.f. At

lantic and 
Gulf ports 

$24.18 
23.87 
23.32
23.72
23.72
23.58
25.55 
26.46
26.59
26.92
26.92 
26.90 
25.10 
22.49 
21.44 
22.94 
24.70 
15.17 
24.52 
24.75
25.55 
25.74
25.35
25.35

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

.570

.205

.195

.195

Kainit, 
20% 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,655 
.508 
.474 
.472 
.483 
.524 
.581 
.602 
.605 
.612 
.612 
.591 
.565 
.471 
.488 
.560 
.607 
.623 
.670

650 2.20 6.20 .535 .797 26.00 .200
650 2.20 6.20 .535 .797 26.00 .200 • • • •

650 2.20 6.20 .471 .701 22.88 .176
650 2.20 6.20 .503 .749 24.44 .188
650 2.20 6.20 .503 .749 24.44 .188
650 2.20 6.20 .503 .749 24.44 .188
650 2.20 6.28 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200 . . . .

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

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

Index Number* (1910-14 =  100)
106 87 141 89 95 99 . . . . 78
103 85 154 82 88 96 72
94 64 135 82 90 98 . . . . 72

110 68 126 82 90 98 74
112 88 114 83 90 98 ’ 82 80
100 86 113 90 97 106 89 89
108 86 113 94 100 109 92 92
114 88 113 94 101 110 93 92
101 88 113 95 102 111 94 93
90 88 113 95 102 111 94 93
85 88 113 95 101 111 94 90
81 86 113 93 91 104 91 86
91 87 110 68 79 93 74 72
92 91 117 58 72 89 68 75
89 51 113 65 74 95 77 85
95 51 113 71 79 102 85 93
92 51 113 73 81 104 87 95
89 53 113 73 79 101 87 93
96 53 113 72 77 102 87 . . . .

102 54 no 73 82 106 87 .  .  .  .

112 59 129 73 85 106 84 e e  e  e

117 55 121 73 82 105 83 e  e  e  e

120 68 125 73 82 105 83

121 61 127 75 84 108 83
121 61 127 75 84 108 83
121 61 127 66 74 95 80
121 61 127 70 79 101 82
121 61 127 70 79 101 82
121 61 127 70 79 101 82
121 61 129 75 84 108 83
121 61 131 75 84 108 83
121 61 131 75 84 108 83

121 61 131 75 84 108 83
121 61 131 75 84 108 83 • • • •

121 61 131 75 84 108 83
121 61 131 75 84 108 83 . . . .
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities

Farm
prices*

Prices paid 
by farmers 

for com
modities 
bought*

Wholesale 
prices 

of all com- 
moditiesf

Fertiliser Chemical Organic 
materials! ammoniates ammoniates

Superphos
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
1 9 2 7 .... . . . .  142 153 139 116 89 150 100 94
1 9 2 8 .... . . . .  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
April..........  203 180 154 97 57 175 121 78
May.......... 200 180 154 97 57 175 121 78
June..........  206 180 155 95 57 175 121 69
July . . 206 180 154 96 57 175 121 74
August.... 204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 74
October... 199 182 154 97 57 175 121 78
November. 205 182 156 97 57 175 121 78
December . 207 183 156 97 57 175 121 78

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
• U. S. D. A. figures. Beginning Jan u ary  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  Departm ent of Labor index converted to 1910-14 base.
1 The Index num bers 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, New York. These indexes are complete since 1897. 
The series was revised and rew eighted as of March 1940 and November 1942.

* B eginning w ith Ju n e 1941, m anure sa lts  prices a re  F . O. B . mines, the only
'"• • V h e lin B lia fa v e ra g e  of potash prices is h igh er than  th e w eighted average  of 
• rices a ctu ally  paid because since 1926 b etter than 90% of the potash used in 
a g ricu ltu re  has been con tracted  for during the discount period. F ro m  1937 on, 
th e  m axim um  seasonal discount has been 12% ,



This section contains a short review o f some o f the most practica l and im portant bulletins, and lists 
all recent publications o f  the United States Departm ent o f A griculture, the State Experim ent Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Econom ics. A file o f  this departm ent o f B ET TER  
CROPS W ITH PLANT FOOD would provide a com plete index covering all publications from  these 
sources on the particu lar sub jects named.

I Fertilizers

I "Eighth Annual Report of the Arizona 
Fertilizer Control Office,” Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., Sp. Bui., Feb. 
1946.

"Fertilizers for Sugar Beets on Some Cali
fornia Soils," Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Bui. 694, Nov. 1945, Ray A. 
Pendleton and W. W. Robbins.

"Manure Is Worth Money, It Deserves Good 
Care,” Ext. Serv., Univ. of III., Urbana, III., 
Cir. 595, Dec. 1945, C. M. Linsley and F. H. 
Crane.

"Fertilizer Tonnage Sold in Indiana as Re
ported by Fertilizer Manufacturers from Jan
uary 1 to December 31, 1945, Purdue Univ., 
Lafayette, Ind., F. W. Quac\enbush.

"Cooperative Potash Demonstrations for 
1945,” Ext. Serv., L.S.U., Baton Rouge, La., 
R. A. Wasson.

"Tonnage of Different Grades of Fertilizer 
Sold in Michigan in 1945," Soil Science Dept., 
Mich. State College, Lansing, Mich.

"Fertilizer Trials on Corn and Oats in 
Mower County, 1945," Agr. Exp. Sta., Hormel 
Inst., Univ. of Minn., St. Paul, Minn., S.S. 15, 
March 1946, A. C. Caldwell.

"Fertilizer for Potatoes on the Light-Tex- 
M tured Soils of East-Central and North-Central 

Minnesota,” Agr. Exp. Sta., Univ. of Minn., 
St. Paul, Minn., S.S. 16, March 1946, L. E. 
Dunn and C. O. Rost.

"Fertilizer Sales in Ohio in 1945," Dept, of 
Agron., Ohio State Univ., Columbus, Ohio.

"Effect of Large Amounts of Phosphates 
upon Yield and Composition of Grasses,” Agr. 
Exp. Sta., A. Gr M. College, College Station, 
Texas, P.R. 983, J. F. Fudge and G. S. Fraps.

" Wisconsin 1945 Commercial Fertilizer 
Summary,” State Dept, of Agr., Madison, Wis.

"Food Crops Need Phosphate,” U.S.D.A., 
Washington, D. C., AIS-46, Jan. 1946.

Soils
"Map of Soil Zones of Alberta,” Univ. of 

Alberta Ext. Dept., Edmonton, Alberta, Can.
"Collecting Soil Samples for Chemical 

Analysis,” Ga. Exp. Sta., Univ. System of Ga., 
Experiment, Ga., Cir. 148, Dec. 1945, L. C. 
Olson and R. P. Bledsoe.

"Illinois Soil Experiment Field Data Sheets,"

Dept, of Agron., Univ. of III., Urbana, 111., 
AG1141, March 15, 1946.

"Soil Conservation Districts in Massachu
setts,” Ext. Serv., Mass. State College, Am
herst, Mass., Sp. Cir. 131, Nov. 1945.

"The Importance of Soil Organic Matter," 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn., 
S.S. 14, April 1945, C. O. Rost.

"Soil Testing,” Agr. Exp. Sta., Raleigh, N. C. 
"Preventing Soil Erosion," Agr. Ext. Serv., 

Pa. State College, State College, Pa.
"Practical Land Clearing on the Cumberland 

Plateau," Agr. Exp. Sta., Univ. of Tenn., 
Knoxville, Tenn., Bui. 198, Nov. 1945, J. J. 
Bird.

"Report of the Chief of the Soil Conserva
tion Service, 1945,” U.S.D.A., Washington,
D. C., Sept. 15, 1945.

Crops
"Crimson Clover for Winter Grazing," Ext. 

Serv., Ala. Polytechnic Inst., Auburn, Ala., 
Cir. 312, July 1945, J. C. Lowery and D. R. 
Harbor.

"Outdoor Roses in Canada," Div. of Hort., 
Dept, of Agr., Ottawa, Can., Publ. 777, F. B. 
133, Jan. 1946, R. W. Oliver.

"The Improvement of Naturally Cross-Pol
linated Plants by Selection in Self-Fertilized 
Lines,” Agr. Exp. Sta., New Haven, Conn., 
Bui. 490, Oct. 1945, W. R. Singleton and 
O. E. Nelson.

"Sweet Corn Trials, Mt. Carmel and Wind
sor, Connecticut 1945,” Agr. Exp. Sta., New 
Haven 4, Conn., RE. 45G2.

“Farming for Freedom,” Agr. Ext. Serv., 
Univ. of Del., Newark, Del., Bui. 41, A.R.
1943.

"Cotton Variety Tests in Georgia, 1942-45,” 
Ga. Exp. Sta., Univ. System of Ga., Experi
ment, Ga., Cir. 149, Feb. 1946, W. W. Ballard. 
A. L. Smith, and R. P. Bledsoe.

"Peanut Yields Can Be Doubled,” Ga. Exp. 
Sta., Experiment, Ga., Press Bui. 557, Jan. 3,
1946.

"Illinois Hybrid Corn Tests 1945,” Agr. 
Exp. Sta., Univ. of III., Urbana, III., Bui. 517, 
Feb. 1946.

"Grass or Gullies," Ext. Serv., Univ. of ill., 
Urbana, III., Cir. 593, Oct. 1945, E. D. Walker 
and R. C. Hay.

"Varieties of Winter Wheat for Illinois," 
Agr. Exp. Sta., Univ. of III., Urbana, III., Cir.

3 7
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596, Dec. 1945, G. H. Dtingan and 0  T. 
Bonnett.

44Why Cultivate Corn?” Ext. Serv., Univ. of
III., Urbana, III., Cir. 597, Jan. 1946, D. C. 
IVinter.

44Sow Adapted Varieties of Spring Oats," 
Agr. Exp. Sta., Univ. of 111., Urbana, III., Cir. 
601, Feb. 1946, G. H. Dtingan and O. T. 
Bonnett.

44Twenty-eighth Annual Report,44 111. State 
Dept, of Agr., 200 State Capitol, Springfield, 
III.

44Trees for Reforestation in Indiana,44 Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
306, 1945, Daniel DenUyl.

,4The Iowa Corn Yield Test 1945,44 Agr. 
Exp. Sta., Iowa State College, Antes, Iowa, 
Bui. P79, Feb. 1946, Joe L. Robinson and 
Francis Reiss.

44Lespedeza in Kentucky,44 Agr. Ext. Div., 
Univ. of Ky., Lexington, Ky., Cir. 407, Aug. 
1945, E. J. Kinney, Ralph Kenney, and E. H. 
Fergus.

44Annual Report for Fiscal Year Ending 
June 30, 1945,44 Agr. Exp. Sta., Mass. State 
College, Amherst, Mass., Bid. 428, Oct. 1945, 
A. H. Lindsey.

44Experimental Study of Convergent Im
provement and Backcrossing in Corn,44 Agr. 
Exp. Sta., Univ. of Minn., St. Paul, Minn., 
T. Bui. 172, Feb. 1946, H. K. Hayes, E. H. 
Rinke, and Y. S. Tsiang.

44Vegetable Plant Growing Reminders,” Agr. 
Ext. Serv., Univ. of Minn., St. Paul, Minn.,
E. Pamph. 146, March 1946, Leon C. Snyder.

4,Tung Culture in Southern Mississippi,44 
Agr. Exp. Sta., Miss. State College, State 
College, Miss., Bui. 409, Oct. 1944, S. R. 
Greer, T. E. Ashley, G. F. Potter, and Ernest 
Angelo.

44 Wild Flowers of Mississippi,44 Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bid. 417, June 1945, Ferris S. Batson and 
George W. Johnston.

44Cotton Varieties in the Hill Section of 
Mississippi 1945,44 Agr. Exp. Sta., Miss. State 
College, State College, Miss., Bui. 426, Dec. 
1945, J. Fred O’Kelly.

,4Twenty-ninth Annual Report of the Hew 
Jersey State Department of Agriculture,44 Tren
ton, N. J., June 30, 1944.

44Fifty-fifth Annual Report ” Agr. Exp. Sta., 
N. M. College of A. & M., State College, N. M.

44Indoor Gardening,44 College of Agr., Cor
nell Univ., Ithaca, N. Y., Bui. 70, 1946, 
Kenneth Post.

44Sixty-fourth Annual Report for the Year 
Ended ftme 30, 1945,44 N. Y. State Agr. Exp. 
Sta., Geneva, N. Y.

44The Farm and Home Garden Manual,44 
Agr. Ext. Serv., Univ. of N. C., Raleigh, N. C., 
Cir. 122, Rev. Dec. 1945, H. R. Niswonger.

441945 Hybrid Corn Field Trials,44 Agr. 
Exp. Sta., N. D. Agr. College, Fargo, N. D., 
Agron. Mimeo. Cir. 77, Jan. 1946, William 
Wiidakas and L. A. Jensen.

44Effect of Chloride on Physical Appearance 
and Chemical Composition of Leaves on Pecans 
and Other Native Oklahoma Trees,44 Agr. 
Exp. Sta., Okla. A. & M. College, Stillwater, 
Okla., T. Bui. T-23, March 1946, Horace J. 
Harper. .

44The Ideal Home and Market Fruit, Red 
Raspberries,44 Agr. Ext. Serv., Univ. of Tenn., 
Knoxville, Tenn., Sp. Cir. 214, Jan. 1946, 
Brooks D. Drain.

44Making Hew Peach Trees,44 Agr. Ext. Serv., 
Univ. of Tenn., Knoxville, Tenn., Sp. Cir. 217, 
Jan. 1945.

44Strawberry Production in Tennessee,44 Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Sp. Cir. 236, May 1945, H. D. Peacock•

"Youngberry, Boysenberry, Hectar berry, and 
Dewberry Growing in Tennessee,44 Agr. Ext. 
Serv., Univ. of Tenn., Knoxville, Tenn., Sp. 
Cir. 245, Sept. 1945, L. L. Davis.

44Fruiting and Shedding of Cotton in Rela
tion to Light and Other Limiting Factors,” 
Agr. Exp. Sta., A. & M. College, College Sta
tion, Texas, Bui. 677, Dec. 1945, A. A. Dun
lap.

44P. R. 977, Sweet Corn Varieties in the 
Lower Rio Grande Valley, B. S. Pickett; P. R. 
978, Results of Tests in 1945 With Hybrid 
Corn and Corn Varieties in Texas, J. S. Robers, 
R. G. Reeves, and J. W. Collier; P. R. 980, 
Cucumber Varieties in the Wichita Valley, V. I. 
Wood fin and L. E. Brooks; P. R. 981, Results 
of Tomato Variety-Yield Tests in East Texas, 
P. A. Young; P. R. 982, Sweet Potato Fertilizer 
Studies in East Texas, R. E. Wrieht, Agr. Exp. 
Sta., A. & M. College, College Station, Texas.

44Vegetable Gardening in Vermont” Agr. 
Ext. Serv., Univ of Vt., Burlington, Vt., Cir. 
109, Rev. March 1946, Chas. H. Blasberg.

4,Growing Raspberries in Vermont,44 Col
lege of Agr., Univ. of Vt., Burlington, Vt., 
Brief. 521, Rev. March 1946, Chas. H. Blasberg.

44Growing Strawberries in Vermont,” Agr. 
Ext. Serv., Univ. of Vt., Burlington, Vt., Brief. 
555, March 1946 (Rev.), Chas. H. Blasberg.

44Some Fruits for Vermont Gardens,44 Col
lege of Agr., Univ. of Vt., Burlington, Vt., 
Brief. 625, Rev. March 1946.

44Report of the State Agricultural Commis
sion to the Governor of Virginia,” Agr. Ext. 
Serv., Va. Polytechnic Inst., Blacksburg, Va., 
Bui. 166, Jan. 1946.

44Safe Dates for Sowing Winter Wheat to 
Avoid Injury by the Hessian Fly," Va. Poly
technic Inst., Blacksburg, Va., Cir. E-392, Sept. 
1945.

44Fifty-fifth Annual Report,44 Agr. Exp. Sta., 
State College of Wash., Pullman, Wash., Bui. 
470, Dec. 1945 

44Pruning Fruit Trees" Agr. Ext. Serv., W. 
Va. Univ., Morgantown, W. Va., Cir. 341, 
June 1945, R H. Sudds and R. S. Marsh.

44What4s Hew in Farm Science,” Agr. Exp.' 
Sta., Univ. of Wis., Madison, Wis., Bui. 468, 
67th A. R., Part 1, 1945.
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"Ladino Clover, a Promising Pasture Crop," 
Ext. Serv., Univ. of Wis., Madison, Wis., Cir. 
367, fan. 1946, H. L. Ahlgren and F. V. 
Burcalow.

"My Story, Growing Potatoes as a 4-H Proj
ect." Ext. Serv., Univ. of Wis., Madison, Wis., 
Cir. 4H-48, Oct. 1945.

"Flaxseed Production Established in Cali
fornia and Arizona," U. S. D. A., Washing
ton, D. C., R. A. S. 51(P), Feb 18, 1946.

"Continuous Submergence Controls Weeds 
in California Rice Fields," U. S. D. A., Wash
ington, D. C., R. A. S. 55(P), March 29, 1946.

"Handling and Shipping Early Potatoes," 
U. S. D. A., Washington, D. C., Cir. 744, fan. 
1946, D. H. Rose.

"Lespedeza Culture and Utilization," U. S. 
D. A., Washington, D. C., F. B. 1852, Rev. 
fan, 1946, Roland McKee.

"Improving Pastures and Grasslands for the 
Northeastern States at the U. S. Regional Pas
ture Research Laboratory," U. S. D. A., Wash
ington, D. C., M. P. 590, Feb. 1946.

"Effect of Variety, Location, and Season on 
Oil, Protein, and Fuzz of Cottonseed and on 
Fiber Properties of Lint," U S. D. A., Wash
ington, D. C., T. Bui. 903, Nov. 1945, O. A. 
Pope and /. O. Ware.

Economics

"1944 Citrus Production Cost Study, Lemons 
& Grapefruit," Agr. Ext. Serv., Univ. of Calif., 
Berkeley, Calif.

"1944 Orange Production Cost Study, Navels 
& Valencias," Agr. Ext. Serv., Univ. of Calif., 
Berkeley, Calif.

"1945 Desert Grapefruit Management Study 
Imperial County," Agr. Ext. Serv., Univ. of 
Calif., Berkeley, Calif.

"Canadian Agricultural Program for 1946." 
Agr. Supplies Board, Dept, of Agr., Ottawa, 
Canada.

"Choosing a Connecticut Farm," Ext. Serv., 
Univ. of Conn., Storrs, Conn., Bui. 372, Aug. 
1945, B. D. Crossmon.

"Vegetable Production and Marketing in 
Georgia Mountain Counties," Ga. Exp. Sta., 
Univ. System of Ga., Experiment, Ga., Bui. 
240, Feb. 1946, N. M. Penny.

"1945 Summary of Fruit and Vegetable Un
loads at Honolulu," Agr. Ext. Serv., Univ. of 
Hawaii, Honolulu, T. H., Cir. 186, fan. 1946.

"Tax Exemption Requirements and Ac
counting Terms for Cooperatives," Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu, T. H., Cir. 
198, March 1946, Ralph Elliott.

The Soil Is Dur Heritage
( From page 24)

waterways were established everywhere 
there was a wash. A long-time crop 
rotation was set up. Permanent pas
tures were laid out for some areas, 
legume crops seeded in other areas, and 
the whole farm was to be given an 
application of fertilizer as fast as the 
income would permit, not just any kind 
of fertilizer but specific types of plant 
food the soil tests showed were lacking.

The old farm that was once so fertile 
and then so poor seemed definitely to 
be on the road back.

Then the youthful farmer was fatally 
injured in a farm accident. Mrs. 
Kreider, the widowed mother, was un
able to continue operation of the farm, 
which she later offered to Ivan Hardin 
for sale.

Hardin, after examination of the ex
perimental demonstration plan outlined 
for the farm by Purdue University, 
offered to continue the program as 
originally set up.

It was about the time World War II 
started that Hardin purchased the farm. 
Productivity of the farm in recent years 
has been little short of phenomenal.

Pasture on the farm adequately sup
ports Hardin’s 30-head herd of pure
bred Guernseys, and the increased 
productivity of cropland is such that 
it is no longer necessary to rent addi
tional land.

This past year the Hardin farm pro
duced so much hay that tenant Marvin 
King couldn’t use it all. The first 
cutting of alfalfa was damaged by rain 
and so some of it is being used for 
bedding and the remainder, amount
ing to many tons, is piled up to decay 
and be returned to the soil. The second 
cutting furnished ample hay of excellent 
quality for winter roughage. The third 
crop was never cut. Both Hardin and 
King are extremely “organic matter” 
conscious and preferred to turn under
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the crop rather than to harvest it for 
the market.

Grass in the pasture land was belly- 
deep to the dairy herd by midsummer. 
In addition to bluegrass and alfalfa 
there were many experimental plant
ings that produced a variety of dairy 
feed. For example, there was ladino, 
lespedeza, sudan, brome, red clover, 
alsike clover, timothy, sweet clover, 
balbo rye, wheat, and oats. Obviously, 
all these crops will not be continued. 
Meanwhile the sleek dairy herd that 
roams the Hardin farm have about the 
widest variety of available feed any 
cows could have. As a result, the milk 
checks are running well over $ 2 0 0  a 
month the year round. Hardin and 
King could easily sell enough surplus 
legume hay to purchase supplemental 
dairy food. They keep a small herd of 
hogs which, too, are offered a wide 
choice of feed. Part of the corn crop 
goes into the silo and the balance is 
turned into ground feed. The farm is 
once again capable of producing 1 0 0  

bushels of corn per acre.
This high state of productivity has 

been developed on the Hardin farm

through a rather intensive application 
of plant food. During the past six years 
the soil has had the following plant food 
in addition to tons and tons of manure 
hauled from the dairy barn; 21,600 
pounds of 45 per cent phosphate; 2,700 
pounds of 60 per cent muriate of potash; 
and 1,800 pounds of 33 per cent am
monium nitrate. These applications 
were in addition to standard fertilizer 
the equivalent of 2 -1 2 - 1 2  at the rate of 
approximately 300 pounds per acre. 
This application was given the pasture 
land as well as crop land.

Hardin and King were asked recendy 
if all this experimentation was not a 
cosdy lot of fuss and bother. Both 
agreed conclusively that on the contrary 
they have had a lot of fun watching 
the soil respond to legume and plant- 
food tests and they brought out figures 
to show they are making a good net 
profit on the farm. They are ready to 
prove the old run-down hill farm that 
had lost more than six of its original 
nine inches of topsoil is not washing 
out from under their feet every time it 
rains these days. They are convinced 
their farm is no longer crop bankrupt.

Efficient Fertilizers Needed for Profit in Cotton
(From page 2 0 )

phate. In 1945, with severe weevil in
jury, 50 pounds of PaOa increased the 
yield 476 pounds per acre. Contrary to 
the effects of nitrogen and potash, 
phosphate had no effect on the com
position of the seed.

Reasonably heavy applications of 
P 2 0 8  every year are necessary to insure 
rapid plant development and high 
yields. About 50 to 100% more phos
phate is needed in the cotton fertilizers 
on Piedmont soils than on Coastal 
Plain soils.

Lime
Last, but not least, broadcast appli

cations of dolomitic limestone are nec
essary on some soils to supply adequate

calcium and magnesium. Character
istic magnesium-deficiency symptoms, 
red leaves with green veins, are found 
on cotton grown on some of the light 
sandy soils.

In experiments with dolomitic and 
calcitic limestone in 1945, dolomitic 
limestone was particularly beneficial. 
(See Table 1.) There was practically 
no response to calcitic limestone while 
dolomitic limestone gave responses of 
183 and 175 pounds of seed cotton, 
respectively, at the first two locations. 
The response was not related entirely 
to the exchangeable magnesium in the 
soil but came at the locations with 
severe weevil injury. In 1944 on Nor
folk loamy sand (pH 5.1, ex. cap. 2.8,



May 1946 41

T a b l e  1 .  E f f e c t  o f  P h o s p h a t e  a n d  L i m e  o n  C o t t o n  Y i e l d s  
(pounds of seed cotton per acre)

Treatment
Lbs.

PjOi/A
applied

Ruston
loamy
sand
1945

Norfolk
fine

sandy
loam
1945

Norfolk
fine

sandy
loam
1945

Lbs.
PiOt/A
applied

Cecil gravelly 
loam

Norfolk fine 
sandy loam

1944 1945* 1944 1945

Lbs/A Lbs/A Lbs/A Lbs/A Lbs/A Lbs/A Lbs/A
Dolomitic lime (IT .) . 20 1,230 944 1,652 0 1,390 1,349 1,396 1,074
Dolomitic lime (IT .). 60 1,524 1,342 1,606 50 1,695 2,232 1,482 1,550
Calcitic lime (IT.) . . . 60 1,356 1,222 1,469 100 1,988 2,018 1,435 1,685
No lime...................... 60 1,341 1,167 1,508
L. S. D. (.05).............. 147 197 219 264 251 232 172

Soil Analysis
pH............................... 4.7 5.0 5.2 6.4 6.0
B. Ex. Cap. (m.e.). . . 1.6 2.9 3.1 3.9 4.1
Ex. Ca (m.e.)............ 0.46 1.02 1.36 1.311 1.04f
Ex. Mg (m.e.)............ 0.18 0.30 0.19 0.37t 0.24f
Ex. K (m.e.).............. 0.04 0.10 0.11 0.09 0.04
Soluble
P (ppm.)..................... 8.0 43.0 43.0 trace 18.0

Severe Severe Severe
weevil weevil weevil

damage damage damage

* 0, 100, and 200 lbs. P»Oi/A, respectively, 
t  Before one ton of dolomitic lime was added.

ex. Ca 0.29, ex. Mg 0.13) one ton of 
lime increased the yield 419 pounds 
per acre.

Applications of limestone are best

made on the basis of soil requirements 
as determined by soil tests. In North 
Carolina this soil-testing service is easily 
available to the growers.

«n
z
z
*

5.0 -

4 . 0 -

3 . 0 -

2.0 -

1 0 -

K2 0  APPLIED -  LBS. PER ACRE

□  o
3 0  

6 0
N IN  SEED -  LBS PER ACRE

13

N A P P L IE D  -  LBS. PER ACRE

Fig* 5 . Under conditions o f a response in  yield o f lin t to potash and nitrogen additions, the 
percentage and the to ta l amount o f nitrogen in the seed are affected1.
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Adequate quantities of nutrients 
must be supplied to the cotton crop if 
high yields are to be produced. If the 
maximum returns are to be obtained 
from the nutrients, they should be 
placed in bands at the side of the seed 
rather than directly under.

Summary The response to fertilization, par
ticularly to nitrogen, is complicated by 
boll-weevil injury in some areas in cer
tain years. A good system of boll-
weevil control will make possible
greater returns from high fertiliza
tion.

I Saw It Happen in the Suit Testing Laboratory
(From page 14)

the same personnel to do all of the work 
throughout the year. There is still a 
peak of work during the spring, but it 
is not a very severe one.

Summary of Soil Tests

From the 16,000 samples tested last 
year, some interesting things were ob
served. In interpreting the data from 
these tests, the State was divided into 
five soil areas; namely, the Mountain, 
the Piedmont, the Sand Hill, Upper 
Coastal Plain, and Lower Coastal Plain 
areas. The principal difference between 
the latter two groups is that the Lower 
Coastal Plain soils often have a finer 
texture, are not as well drained, and 
consequently have considerably more 
organic matter than the Upper Coastal 
Plain soils.

Lim e Recommendations. Lime rec
ommendations were made on the thesis 
that a pH of 6.0 would approximate 
the optimum pH for greatest efficiency 
of fertilizer utilization. This is not in 
complete agreement with the work of 
Volk and Bell, since they found that 
the retention of ammonia and potash 
increased very materially up to a pH 
of 6 .8 . Many other authorities in other 
parts of the country would probably 
place the optimum up to as high as 6.5. 
On the soils of this State which have a 
low exchange capacity, such as our 
sandy soils of the Coastal Plain area, 
we would often get into complications 
if we carried our pH much above 6.0. 
The assimilation of potash seems to be 
very materially reduced, and in many 
cases minor plant-food element troubles

develop above a pH of 6.0. This is 
particularly true of soybeans, in which 
case the plants often develop manganese 

. deficiency with a pH even approaching 
6.0 on the sandy soils. Such lime-loving 
crops as alfalfa and sweet clover grow 
very satisfactorily at a higher pH, but 
also usually do well on a pH of 6.0 on 
most soils utilized for these crops.

Of course, the entire rotation must 
of necessity be considered in any well- 
planned lime and fertilizer program. 
If, included in a rotation where the 
pH is as high as 6.0, there are crops 
which would constitute a problem, the 
liming program should be adjusted 
accordingly. It is very desirable to lime 
a soil where the pH is below 5.0 for all 
general crops; and it is desirable to lime 
most general crops where the pH is 
between 5.0 and 5.5. Many crops will 
respond very nicely to liming where 
the pH is from 5.5 to 6.0. Thirty per 
cent of the soils tested from the Pied
mont area had a pH of 6.0 or above. 
In one Piedmont County, 55 per cent 
of the samples were in this category; 
whereas, in the Lower Coastal Plain 
only 1 1  per cent of the soils tested had 
a pH of 6.0 or above. The other ex
treme of this lime status is that 39 per 
cent of both the Piedmont and Moun
tain soils had a pH below 5.0.

Phosphorus. Only 3 per cent of the 
Mountain soils were very high in phos
phorus, while 32 per cent of the Upper 
Coastal Plain soils were very high in 
this element. One county in the Upper 
Coastal Plain had 41 per cent of its soil 
testing very high in phosphorus. On
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Fig* 3* This is an overtim ed  spot on N orfolk line sandy loam soil. It has a pH o f 8 .1  and the
the calcium  and magnesium are very high.

the other extreme, 72 per cent of the 
Mountain soils and 8  per cent of the 
Upper Coastal Plain soils were low in 
phosphorus.

Potash. The tests showed 23 per 
cent of the Mountain soils and 6  per 
cent of the Sand Hill soils to be fairly 
high in potash. The other extreme on 
potash showed 13 per cent of the Moun
tain soils and 45 per cent of the Sand 
Hill soils very definitely low in this 
element. Even the Upper Coastal Plain 
area—which is perhaps the most highly 
fertilized area in the State—showed 35 
per cent of the soils to be very definitely 
low in potash.

This very brief summary of the soil 
tests in general shows that very many 
fields have been amply limed and that 
some have even been over-limed. On 
the other hand, the lack of lime is a 
seriously limiting factor on large areas 
of the State. As an over-all picture, the 
lack of lime far overshadows the small 
portion of the State which has been 
amply limed. Only a fraction of the 
lime that is needed is actually being 
used.

Many of the soils of the Upper

Coastal Plains are well supplied with 
phosphorus, while the Mountain and 
Piedmont areas need all of this surplus 
and more.

The Mountain soils are fairly well 
supplied with poash and some of the 
Piedmont soils are also, but more soils 
in these two groups are becoming defi
cient in this element each year. Most 
of the soils in the Coastal Plain and 
Sand Hill areas are quite deficient in 
potash. A generalization like this, 
however, may be ruinous to any indi
vidual farmer or field, since adjoining 
fields are often very different. Every 
field, and every crop that is planted on 
that field, is an individual problem all 
of its own, and should be so treated.

Karraker, P. E . Soil Test for Lim e and 
Fertilizer, University of Kentucky, Leaflet 74.
1944.

Ronnie, Dale S., and DeVcrre R. McAllister. 
Soil Laboratories Cooperating on Soil Testing: 
H ow  to T ake Samples for Tests Explained, 
Colorado Farm Bui. VI, No. 2, Page 3, 1944.

Smith, F . B., and Geo. D. Thornton. Soil 
Testing, University of Florida, Agri. Exp. Sta
tion, Press Bui. No. 617, 1945.

Volk, G. M., and C. E. Bell. Soil Reaction 
( pH) ,  University of Florida, Agri. Exp. Sta
tion, Bui. 400, 1944.
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Com Production In Mississippi
(From page 26)

“I ran out the middles with a 14-inch 
sweep and scratched around the row. 
Then on June 2 5 , 1 ran around the row 
with a 14-inch sweep and on the 27th 
I side-dressed it with nitrate of soda at 
the rate of 2 0 0  pounds per acre except 
on the five rows which were left for the 
check.

“On July 10,1 went twice to the mid
dle with a scratcher stirring the clods 
around, because it had not rained dur
ing all of these workings.

“When the check on the yield was 
made, it was found that the plot fer
tilized with the complete fertilizer, 
6 -8 -8 , produced 13014 bushels of corn 
to the acre. The plot where nitrogen 
only was used produced 96 bushels per 
acre. The check plot where no fertilizer 
was used produced 70 bushels per acre, 
or 6014 bushels less than the plot where 
the complete fertilizer was used.

“My advice to anyone who is a mem
ber of the 4-H Corn Club or who is 
carrying any other 4-H project is to 
check with the 4-H Club agent or any

member of the Extension Service if he 
wants to do an excellent job.

“To grow 100 bushels or more of 
corn per acre, one must prepare a good 
seedbed, use the correct fertilizer, 
space closely in the row, and properly 
cultivate. With this in mind and 
using good seed, everyone can be a 
winner.

From reports and comments received 
from hill counties and Delta counties, 
farmers, club boys, county agents, as
sistant agents, and other agricultural 
workers are this year outdoing anything 
previously done about improving corn 
production in Mississippi. It now ap
pears that 300 to 400 corn demonstra
tions are being conducted by juniors 
and adults this season.

Agricultural workers, farmers, and 
4-H club boys will make organized 
tours in August to October to study the 
results of corn fertilization, close spac
ing of corn, and several hybrid corns in 
these demonstrations.

General acceptance of improved prac

P roper fertilization  increases production o f  forage as well as grain*
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Fertilizer Used and Yield per Acre

Plot 1 Plot 2 Plot 3

County and Name 
of Club Boy

Soil
(Upland,
Terrace,
Bottom)

500 lbs. 6 -8-8  in 
water furrow before 
bedding for plant- 

/ ing. Side-dressed 
with 200 lbs. ni
trate of soda or 100 
lbs. ammonium ni

trate per acre

200 lbs. nitrate of 
soda or 100 lbs. 
ammonium nitrate 
per acre in water 
furrow before bed
ding for planting. 
Side-dressed with 
200 lbs. nitrate of 
soda or 100 lbs. 
ammonium nitrate 

per acre

Check— 
No 

fertilizer

(Yield per A ) 
(Bu)

(Yield per A ) 
(Bu)

(Yield per A ) 
(Bu)

Alcorn:
Vester Smith............ Bottom 97 81 74
Stanley Fields.......... Bottom 70 54 46
Leon Sherard........... Bottom 62 55 53

Choctaw:
Price Miller.............. Bottom 102 63 60

Greene:
Chas. McLendon. . . Terrace 45 32 26

Lowndes:
Walter Rex Rose. . . Bottom 90 48 30
Walter Rex R ose.. . Bottom 80 32 25

Madison:
Eldridge H oy........... 60 40 20

Tishomingo:
J. T. Skinner............ Upland 63 48 42
James Lee Coker. . . Terrace 72 52 36
Bobby Wimbish... . Upland 70 50 28
Carroll Hester......... Terrace 46 50 28
Charles Skinner. . . . Terrace 58 58 52
Harold Davis........... Terrace 72 51 48
Edgar Johnson........ Upland 50 30 26
Junior Merle Hester Bottom 130 96 70
Jimmy Kirk............. Upland 81 56 36
Jimmy Enlow.......... Bottom 102 97 92
Dennis Smith........... Bottom 116 113 90
Billy Bridges............ Bottom 90 77 60

Wayne: Bottom 60 38 18
Webster:

Robt. Crowell.......... Terrace 106 99 75
Mahlon Taylor........ Bottom 81 77 49

Average all reports. . 78 61
1

47

tices in corn production would soon 
result in plenty of grain to meet feed 
grain needs. With further improve
ments in hybrid corn prospects in the 
State, the total acreage now being

planted to corn can be reduced con
siderably, thus providing more land for 
small grains, hay, or pasture which will 
need much less labor than for growing 
corn.
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Learn Hunger Signs of Crops
{From page 12)

Another group of soils which arc 
usually deficient in potassium for crop 
production are the alkali soils of cen
tral and northern Illinois. They con
tain from a few tons to a hundred or 
more tons of calcium carbonate per 
acre plow depth usually in the form of 
snail shell fragments. These soils have 
lost potassium into the drainage water 
faster than soils which are otherwise 
similar, but without excess of calcium 
carbonate. A probable reason is that 
the constant excess of calcium displaces 
potassium from the clay into the soil 
water. Moreover, these soils must con
tain more available potassium than 
non-calcareous soils, in order to deliver 
it into the plants because of the compe
tition of the calcium. For every atom 
of potassium around the plant roots 
there are hundreds of calcium atoms.

These, then, are the soils that nature 
deprived of their available potassium 
reserves without much help from the 
farmer. There remains another very 
large area of Illinois soils which were 
well endowed with available potassium 
and potassium reserves when the white 
man began farming them. Their po
tassium reserves have been “farmed 
out” or they are approaching such a 
state by a system of soil management 
which 25 years ago was considered 
sound. We were deceived by 35,000 
pounds an acre of total potassium in the 
plow depth, not knowing that 85 per 
cent of it is locked up in unweathered 
coarse particles (sand and silt) that 
will not furnish appreciable amounts to 
crops for centuries. As a result of this 
error, which we may as well admit, 
the best managed farms have had their 
yields greatly increased by limestone, 
legumes, and phosphate, at the expense 
of the potassium reserves which are ap
proaching, and in many cases have 
reached, inadequate amounts for aver
age yields.

In contrast to phosphorus the short

age of which is not shown by striking 
symptoms in any of the common crops 
after the seedling stage, potassium defi
ciency waves its flag for all to see in most 
kinds of crops at all stages of growth. 
Like phosphorus, potassium is used 
twice in emergencies, moving out of old 
leaves into younger ones, so that the 
symptoms move upward from the base 
of the plant. Being all soluble, the 
potassium moves out of the old leaves 
rapidly, killing the leaf quickly with 
but little yellowing, which lasts but a 
day or so. Potassium firing first de
stroys the edges of the leaves, which in 
corn become wavy at about the time 
they turn brown and die, after which 
the dead edges break up in the wind 
and become ragged. These symptoms 
are somewhat similar in corn, soy
beans, clover, alfalfa, potatoes, and 
other crops. There are differences in 
detail of pattern, which should be seen 
in order to learn to recognize them.

In corn there are other signs of po
tassium shortage. If it is severe in 
early stages, the whole plant dies early. 
If the plant lives, it fails to lengthen 
the stalk, so that the plant is low, with 
the leaves close together. It is also 
weak-stalked and often breaks over. 
If an ear forms, it may be all pollinated, 
but the best seeds are at the butt, be
coming more and more chaffy toward 
the tip. The cob is weak and breaks 
easily.

Nitrogen

Soil nitrogen reserves reside entirely 
in the soil organic matter, having been 
added by way of vegetation and having 
come by more or less roundabout jour
neys from the atmosphere. There is no 
nitrogen which originated in the rocks 
of the earth’s crust. The nitrogen re
serves vary along with the organic mat
ter from small amounts in light-colored 
sandy soils to rather large amounts in 
the dark brown to black silt and clay
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Above, A lfa lfa ; below. Red and Alsike clover. Potash deficiency 
is indicated by white spots on these legumes. Later, edges o f 

leaves become dry and appear scorched.

loams, and to very large amounts in 
muck and peat soils.

Now, what of the available nitrogen 
which our growing crops must have? 
It is an old story that nitrogen is liber
ated from organic matter as the latter 
decays, but it may be a new story that 
plant feeding on this available nitrogen 
is entirely different from that on the 
immovable soil phosphorus and potas
sium. Nitrate nitrogen, the chief avail
able form, is completely soluble in

water. It is not absorbed by clay or any 
other soil material, but moves freely in 
the soil, going wherever the water goes 
—down to the root zone as rain water 
soaks in and up to the surface when the 
water evaporates. But it cannot follow 
the water into the air. A field of corn 
may be badly fired during a drought 
because of nitrogen starvation when 
there is enough nitrogen for a 100- 
bushel crop in the half-inch surface 
crust where there are no roots.

Another result of the 
I  free movement of nitrate 

in the soil is that with 
the usual moisture con
ditions, crop roots have 
repeated opportunities to 
take up the nitrate as it 

f passes by going up and 
down with the water 
movement so that in a 
very short time the grow
ing crop may completely 
exhaust the root zone 
of this available nitro
gen. It is indeed for
tunate that weather con
ditions which favor crop 
growth also favor the 
decay of organic matter 
with continual renewal 
of the nitrate nitrogen.

A long-time view of 
the nitrogen problem has 
convinced me that we 

k have been fooling our
selves in believing that 
with liming, legumes 
once in rotation, together 
with phosphate and po
tassium where needed, 
we have maintained our 
fertility, even though we 
have a record of many 
years of high yields as 
proof. We have fre
quently called attention 
to the fact that by our 
farming methods of the 
past we have destroyed 
Yi to Yi of our soil 
organi c  matter. But



48 B e t t e r  C rops W it h  P l a n t  F ood

have we realized that the nitrogen 
for these high yields was supplied 
only in part by the legumes and 
that the remainder of it was supplied at 
the expense of permanent destruction of 
organic nitrogen reserves? The proof of 
it is in the startling increase in numbers 
of fields of badly fired corn in good 
years and bad on what we have consid
ered our better corn-belt soils. These 
signs do not so often appear on the un
improved soils. Phosphorus and potas
sium fertility there have gone down 
with the nitrogen, and declining yields 
without “hunger signs” are the results 
we see with such poor, but still bal
anced, fertility.

It is my belief that the good old days 
are gone. In the future, if we main
tain high yield levels, and even go to 
super-high yields as many hope to do, 
there are only two roads open to us. 
One is to reduce the grain ratio and 
increase the legumes in the crop rota
tion above what has been considered 
standard, good practice and the other 
choice is to supplement legume nitro
gen with nitrogen fertilizers.

Now as to the hunger signs. Back 
of the symptoms always lies the plant 
physiology—what is happening inside 
the plant. Nitrogen within the plant, 
like phosphorus, is about half free and 
half fixed in the living tissues as a part 
of the organic matter of the cell itself. 
When the soil supply slackens, the free 
(soluble) half is moved out of the old, 
lower leaves without immediate harm, 
but loss of the second half very gradu
ally kills the leaf, first by yellowing, 
later killing the tissues along the mid
rib, still later spreading to the edges. 
The most prevalent time for this firing 
is when the ear begins to enlarge, or 
with plants other than corn, when seed 
production sets in—but it can happen 
any time.

To review briefly some main points— 
First, in the soil: The available forms 
of phosphorus and potassium are fixed, 
not in the old sense of not being usable, 
but fixed against movement, so that 
the advancing roots drill little tunnels

through the mass of these available 
forms, leaving % to % of it still avail
able at the end of the season. This is 
true even if the plant is showing starva
tion symptoms because the potassium 
in the path of the roots is too thinly dis
tributed, while the meager supply be
tween the root paths is “positionally un
available,” or out of reach, and goes 
through the season untouched.

Whether the available phosphorus or 
potassium be much or little, the amount 
accessible to the crop increases in pro
portion to the expansion of the root sys
tem as the season advances. Nitrate, 
the principal available nitrogen, on the 
other hand, moves freely in the soil and 
can be completely taken out of the root 
zone by the crop in a fairly short time, 
except in the early growth stages.

Secondly, in the plant: these elements 
group themselves differently. Now 
phosphorus and nitrogen are grouped 
together. Both are a part of the vital 
tissues of the plant, to the extent of 
about half of the total amount present. 
The organic part moves out of these 
older tissues slowly, after the soluble 
portion has gone, of course, resulting in 
slow death of these leaves, accompanied 
by the characteristic symptoms. Potasr 
sium, in contrast, is all soluble, goes out 
of the old leaves quickly in time of 
critical shortage, with more sudden 
death of the tissues.

All three elements are alike in that 
they can be used twice, the second time 
to keep the most important organs 
functioning at the expense of older 
leaves that die.

Calcium

We do not know as much about cal
cium as we should. We are protected 
in our ignorance by knowing that the 
good crop rotations require certain 
legumes which do not thrive on sour 
soils. So we lime, and our calcium 
problems are automatically solved. We 
know that sweet clover, as well as other 
clovers, alfalfa, and soybeans require 
large amounts of calcium. Soybeans 
can take it out of acid soils, but alfalfa
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and many clovers cannot. We do not 
know why. Corn uses very little cal
cium, but we found one inbred by acci
dent that has a very high calcium re
quirement, and in this discovery we 
found and recognized calcium “hunger 
signs.” In this discovery we also 
learned why certain hybrids had failed 
in early summer (rotted, the growers 
said) on sour soils. This inbred was 
one of the parental lines.

Magnesium

Magnesium occurs in common farm 
crops in about the same amounts as 
calcium. It is a constituent of chloro- 
phyl, the green pigment in leaves. 
Mild deficiency is suspected but not 
proved in the gray prairie in southern 
Illinois. We forced a magnesium defi
ciency in corn on that soil by adding 
eight tons of potash per acre which 
pushed the magnesium down into the 
subsoil. The symptoms appeared soon 
after pollination and consisted of whit
ish yellow striping along the veins of 
the leaves with an occasional red stripe.

Iron

Iron shortage in most plants causes 
chlorosis (loss of green color) in the 
younger leaves near the top of the 
plant. The golden yellow color which 
covers the whole leaf persists for a long 
time—two to three weeks—before the 
leaf dies, and if iron is supplied in the 
meantime, the green color is restored. 
Iron deficiency is rare in Illinois soils, 
but may occur on shelly alkali areas.

Boron
Boron, like iron, is a trace element. 

Its severe deficiency is wide-spread in 
many truck crop areas of Michigan and 
Wisconsin as well as some southeastern 
states. Alfalfa suffers from boron 
shortage in the soils of the southern 
third of Illinois and in scattered small 
areas elsewhere. Like iron, the symp
toms are in the upper or youngest part

of the plant. The older leaves obtained 
their supply before the soil supply was 
exhausted. The symptoms usually ap
pear in the second or later years in 
alfalfa and in the second or third cut
ting or both—all after the root system 
is established. After the boron is de
posited in the cells of the plant, it is 
fixed there and cannot be re-used as is 
nitrogen, or phosphorus, or potassium. 
This fact explains the “hunger signs” 
in the top of the plant. The surest 
symptom for diagnosis in alfalfa is 
death of the terminal bud of the main 
stem and growth of the upper branches 
until they are higher than the main 
stem, causing a rosette-like arrangement 
of the leaves. Less important symp
toms are yellow and pink leaves in the 
upper third of the plant.

Copper-Zinc

Copper and zinc deficiencies have 
been established in some areas of the 
United States, but not in Illinois. This 
does not mean that we should be com
placent and wait for actual plant starva
tion. We hope to make a survey of 
Illinois soils for these elements as soon 
as facilities and man-power will permit.

Iodine-Cobalt

Iodine and cobalt are chemical ele
ments essential in trace elements for 
animals, but not known to be necessary 
for plants. Since they can be. added to 
animal feeds or salt mixtures, it is not 
necessary for animals or men to obtain 
them from the soil through plants. 
However, on ranges where no feeding 
is done, soil applications may be de
sirable.

In parts of Australia and New Zea
land in recent years, the range produc
tion of sheep and cattle came danger
ously near to a disastrous end until it 
was discovered that application of 4 to 
16 ounces of cobalt per acre to the 
ranges by airplane would solve the 
problem for two or more years.
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Parity and Charity

( From page 5)

contest to originate a newer and better 
and fairer system of formulas on which 
to erect a lasting agricultural parity 
platform, one that Congress might 
adopt if it is wise enough to take a 
broad attitude rather than a sectional 
one. For the present moment the back
grounds behind the proposals advanced 
in that contest of wit and wisdom have 
little place in discussion, as they relate 
to a long-time, future policy, with or 
without prosperity.

71S FAR as our production prospects 
l  \  in America go, they are much 
brighter and better per farm than they 
are abroad. That much we know. It’s 
the consuming and the selling side that 
bothers so many of us in casting up our 
horoscopes. If that is true, then we 
must watch and cheer hard for all 
workable plans advanced in coming 
months and years to increase the vol
ume of food products moving in the 
channels of world commerce, to and 
fro, in and out. Can we do that by 
setting our own financial sights per 
bushel or per ton so high that exports 
are impossible except with a public sub
sidy? That goes for other countries 
as well.

Speaking again of production out
looks in the long run, I quote from a 
letter received lately from a farm paper 
editor long known to me, who has 
been interviewing farmers in all corners 
of the food-deficit areas. In contrast to 
our own expected powerful food-pro
ducing possibilities—even greater than 
they have been since 1941— here is 
what this writer says about European 
agriculture:

“The long-term agricultural problem 
is the acute shortage of land in a ma
jority of the countries visited. Greece, 
for instance, has only four or five acres 
per farm and not very good land at that. 
Cash income above farm living costs is

about $125 per family per year. You 
might say that increased industrializa
tion will remove some of these people 
from the land, and that better farming 
systems and better livestock will help. 
Yet even then there remains a land 
shortage which will prevent the average 
farmer here from ever approaching the 
high standard of living we have in the 
United States.”

He also reports that few farmers in 
Italy lift up their hopes high enough to 
attain land ownership. Here we have 
plenty of such hopes all right, but 
hardly enough money and brains and 
grit to carry through, in far too many 
cases. Ownership, of course, is not 
entirely the answer. But the utter ab- 
sense of ambition, such as he saw 
abroad, strikes at the root of world wel
fare and agricultural progress.

Right here there enters the need for 
active resistance to exploitation. That 
evil has already robbed Europe of many 
tons of soil fertility and human ambi
tion. It can happen here if we don’t 
watch out. In the regeneration of 
Europe with our assistance, we must 
have a care not to use our forces and 
facilities for the kings of entrenched 
privilege instead of the down-trodden 
hosts on whom the world depends for 
consumption and mass production. 
This is not silly, vain preachment, but 
ordinary common sense. We must get 
the facts from overseas in return for our 
relief efforts. If we quit without fac
ing further responsibility than that of 
putting out a fire, we may not have 
anything to say about the kind of 
buildings and institutions erected in 
their places. And believe “you me,” in 
this shrinking world of ours, what 
happens over there will affect our lives 
and fortunes just as much as what we 
do with parity over here.

Continuing the quote from our edi
tor abroad:
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“The battle is over but the problems 
of war remain. They are magnified by 
the terrific destruction. The United 
States can be a great moral and eco
nomic force in the regeneration of 
Europe if it wishes. I believe we are 
not being realistic unless we see this 
fact and take positive steps in this 
direction.”

Were we to lay a yardstick of parity 
alongside our own agricultural and na
tional prosperity and privileges and 
compare it with most of the other coun
tries, the evidence would be plain. We 
base our bedrock period from which 
we reckon farm price parity in the as
sumed “golden age” of fair exchange 
value, from 1910 to 1914, when life was 
simpler, wants were fewer, and our 
farming systems and individualism 
were more comparable to European 
agriculture than they have become since 
farming became commercialized. We 
have gone ahead to perfect our power 
farming, and our multiple organiza
tions, leaving the foreign peasant about 
where he was at the turn of the cen
tury. Now the prime sixty-four dollar 
question is whether we alone in our 
own domestic circles can swing this par
ity club on every occasion with no 
thought of the results both to ourselves 
and the world in general.

JU ST what the outcome of further 
internal pressures may be, no man 

can say. Some recent editorials in high 
places have accused the American 
farmer of keen greed, intimating that 
he is merely imitating the actions of the 
business groups who have forgotten 
what the war was for and push mainly 
for the dollar sign.

I am not so much afraid of the greed 
of the farmer as I am concerned lest 
he become giddy, dazed, and cuckoo 
over so many rapid contradictions and 
disappointments in return for his na
tional deposit of patience, forbearance, 
and loyalty.

Largely because the farm folks I 
know best are outspoken sometimes to 
their friends, I think I have some in

sight into the situation. Because the 
majority of the farmers really do not 
know exacdy what parity stands for but 
are fully aware of what charity signifies, 
and because they would rather produce 
a surplus for charity than to store it 
away to be haggled over through parity, 
it means using all-out efforts for a 
bumper crop in 1946.

I am sure that this is the correct 
hunch. I am positive that farmers pre
fer risking one year’s surplus for charity 
or relief to piling up perfectly good 
victuals until the proper bargain can be 
struck in exchange.

Perhaps I am too free in using the 
“charity” term respecting the food re
lief tonnage expected of our farmers. 
However, it may be a trifle early to start 
any squabble between us over the 
terms on which settlement, if any, will 
be made. It’s true the farmer is not 
exactly selling wheat on a charity mar
ket in terms of his own private income. 
But maybe America is, and if so, what 
about it?

Well, I suspect that such a gift for 
human welfare and maintenance of 
decent order and a stimulation of re
newed hope abroad would be like the 
proverbial bread on the flowing waters. 
I would think so but for one recurring 
thought—that too few of our foreign 
folks can revive much confidence in the 
future by reason of so many disasters 
in the recent past. If we could send 
them some bond of unity and give them 
some strength of soul along with the 
food we dole out, and if we could 
stick to this new international feeling 
awhile to see things through, the whole 
investment would pan out.

Some of my friends are bound for 
London this month to share in the fresh 
experience of starting a new interna
tional farmers’ association. I think 
they will return home with a broader 
outlook and a more serious opinion 
than some of them have had before 
relative to the interdependence of na
tions in a world grown smaller.
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You and I can recall the days when 
the local township and its doings and 
public affairs, its markets and its suc
cesses were the sum total of our hori
zon and all we seemed to require for 
reasonable prosperity and content.

Gradually through our later lives the 
county, then the state, then the region, 
and finally, the commodity bloc, as
sumed the center of the stage in our 
thinking and our planning for agricul
ture. We were not satisfied to send 
delegates to the Grange state conven
tion or elect men to state assemblies. It 
became our purpose to set up skillful 
representatives in every state capital and 
in the largest industrial market places, 
as well as at Washington.

Finally after fighting two world wars 
over narrowness and bigotry, we find 
our farm leaders—and other ones too— 
standing down on the shores of the 
ocean, wondering what lies beyond for 
future organization and greater power 
and strength. Agriculture has in fact 
outgrown its old American birthplace 
and environment and is about to step 
across the international barrier—and 
we hope strip that barrier meanwhile of 
much cluttering tariffs and misunder
standings.

/ILL of this painful growing spasm 
we have experienced during the 

past transition period could hardly have 
been avoided and it did some of us 
good. Some of us made mean remarks 
and said unkind things about brother 
farmers, but most of that is laid aside 
like old army relics.

Yet we are not quite to the hands- 
across-the-sea phase until we find out 
how to cure our own ills and are will
ing to be charitable among our own 
home folks. My hunch is that if we 
put more emphasis on charity and less 
on parity—the kind we keep on hiking 
after but never reach—the way will be 
smoother for our brogan-shod feet as 
well as for the atomized aircraft of the 
coming generation.

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte Soil Testihg 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:
A m m onia N itrogen  
N itra te  N itrogen  
A va ilab le  Potash 
A v a ila b le  Phosphorus 
Chlorides  
S ulfates  
Iron

Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished 
only as separate units.

pH  (a e id ity  &  a lk a 
l in ity )

Manganeses
Magnesium
A lum inum
Replaceable Calcium

LaMotte-Hester 
Soil Testing Outfit

Complete with instructions — $15.00 
f.o.b. Towson 4, Maryland.
Information on LaMotte Soil Testing 
Equipment sent upon request.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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One Sunday morning, just before 

service, a note was handed up to the 
Rev. Henry Ward Beecher. Opening 
it the famous clergyman discovered that 
it contained the single word: “Fool.” 

Mr. Beecher arose, described the 
communication to his congregation and 
added, with becoming seriousness: “I 
have known many an instance of a man 
writing a letter and forgetting to sign 
his name but this is the only instance I 
have ever known of a man signing his 
name and forgetting to write the 
letter.”

M ISTAKE 
He: “There’s a certain reason why 

I love you.”
She: “My goodness!”
He: “Don’t be ridiculous.”

“Madam, what do you mean by 
letting your child snatch off my wig?” 

“Sir, if it is just a wig, think nothing 
of it. I was afraid that the little devil 
had scalped you.”

TOO MUCH FOR MAGGIE 
A canvasser for a magazine house 

walked to the door of the prospect and 
knocked. A colored maid answered.

Canvasser: “Is the lady of the house 
in?”

Maid: “She’s takin’ a bath, suh!” 
Canvasser: “I ’d like to see her.” 
Maid (grinning): “I ’se speck you 

would, white man.”

The only way to get along with 
women is to let them think they’re hav
ing their own way. The only way to 
do that is to let them have it.

SHORT-SHORT EPITAPH
The young reporter had been lectured 

about padding his stories, getting in too 
much uninteresting details. So when a 
fatal accident took place in the highest 
building in town, he reported it this 
way:

“Bill Walker, the janitor, looked up 
the elevator shaft in the Jones building 
this morning to see if the elevator was 
running. It was. Age 52. Funeral 
Tuesday morning, 11:30.”

Spring fashion note: Young ladies
will be wearing the same things in 
sweaters again this season.

Bachelor: “Sometimes I yearn for the 
peace and comfort of married life.”

Married Friend (wistfully): “So 
do I.”

Boy: “Where did I come from, 
Daddy?”

Father:. “Well, er—you see, son, the 
bees fly from flower to flower—”

Boy: “Oh, I know all that stuff, but 
the kid next door is from Nashville. 
So where am I from?”

Diner: “This steak isn’t very tender.” ■ 
Waitress: “Sorry, sir, but the only 

affectionate things in this restaurant is 
us waitresses.”

Many a chap with a plump waistline 
swings himself into the day’s activities 
more deftly than the average lean and 
lanky type. He has cultivated poise 
and balance.

A fool and his money are some party.
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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. 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 Mule Team. Reg. U. S. Pat. Off.



W H A T  are those letters on your 
building blocks, little boy? What 

do they mean? Today you are too young 
to read or pronounce them, much less 
understand them.

But during the years ahead you will 
come to know and recognize V-C as the 
trademark for V-C Fertilizers manu
factured by Virginia-Carolina Chemical 
Corporation to serve thousands of fine 
folks like you and your family.

Your Dad uses plenty of V-C Fertiliz
ers for every crop he grows, to produce 
the largest possible profit from his land, 
labor and machinery. . .  profit to buy you 
a good education and all the comforts
and advantages 
and happier.

that make life better

By 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 time for your Dad to spend with 
you . . . and more money for your 
Mother and Dad to make the farm a 
more attractive home for you and your 
brothers and sisters.

The older you grow, little boy, the 
more V-C will mean to you. V-C scien
tific research, V-C practical farm experi
ence and V-C manufacturing skill are 
constantly at work developing better and 
better V-C Fertilizers . . .  so that when 
you are a man and your Dad turns the 
farm over to you, it will be a better farm 
because he used V-C Fertilizers.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
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.

LEADER IN 

THE FIELD 

SINCE 1895
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NEW CHEMICAL AIDS FOR GROWING

Better Fruits 
and Produce

•  In furtherance of our policy—Serving Through Science—we devel
oped and offered the agricultural world a new seed protectant, 
SPERGON, several years ago. In SPERGON we sought to provide 
the most effective, dependable and lasting protection for seed against 
soil-borne and other fungus diseases, along with complete safety for 
the user. Gratified at the remarkable reception and recognition given 
to SPERGON, our agricultural scientists have developed a new 
group of materials to aid the farmer in protecting his crop against loss 
or damage from plant diseases, insects, and weeds.
Joining SPERGON as important agricultural aids are:
PHYGON*—A Dichloro-Naphthoquinone compound of remarkable 
fungicidal value. Using as little as ^  lb. per hundred gallons of water 
gives a very effective spray for control of scab and blight diseases for 
fruit, flowers and vegetables. After application to the plant, PHYGON 
becomes water-insoluble—stays on through rains. PHYGON is also 
valuable used in powder form for treating seed of spinach, beets, and 
Swiss chard. *Form erly know n as “ U. S .  6 0 4 "

SYNDEET— An improved DDT agricultural spray, in which a special 
synthetic oil, developed by our research, extends the killing power and 
range of DDT. Insects, such as aphids and mites, not removed by 
DDT alone, are destroyed by SYND EET.
TUFOR—Selective weed killer that is non-fuming. An 
improved formulation of the chemical herbicide that 
destroys broad-leaved plants only, TUFOR is freely 
soluble in water and easier to handle with spray or 
sprinkling equipment. Its low volatility eliminates 
fumes that stray and damage other plants in the vicin
ity ... keeps the full strength where applied. Supplied 
in concentrated form for convenience in handling,
TUFOR is quickly made up to standard strength by 
adding water when ready to apply.
SYNTONE—Rotenone emulsion spray of full strength 
and reliable effectiveness against specific pests.

In q u ir ie s  on these m ateria ls are in v ited . W rite to:

UNITED STATES RUBBER COMPANY
Naugatuck Qhemical X îvision

1230  A V E N U E  O F  THE A M E R I C A S ,  R O C K E F E L L E R  CEN T E R,  NEW Y O R K  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:

T H 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.)

T H E PLANT SPEAKS, SOIL TESTS  
T E L L  US W H Y depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H 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.)
T H E PLANT SPEAKS THRU LE A F 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. C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R IT O R IE S  IN D IC A T E D

Potash in Southern A gri
culture (South)

In  the Clover (N orth
east)

Bringing Citrus Q uality 
to M arket (W est) 

M achine Placem ent of 
F ertilizer (W est) 

Ladino Clover Pastures 
(W e st)

Potash from Soil to 
P lan t (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(M idw est)

Potash Production in 
America (A ll)

Save T h at So il (A ll)

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.

r

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

Printed in D. 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.

TH R EE 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-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., 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 & Co. Stores 

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate of Potash in America
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i n  D e f e n s e  o f

Land Lore

a-r°5(i2

/IS a fence-jumping rural scribe I often marveled and envied the ease 
f * a n d  stark simplicity with which some stump speakers tackled the 
whole complex farm problem, and had it sorted, screened, steamed, 
and processed for quick consumption inside of half an hour’s discourse. 
Being so long rather close to the wrinkles on the face of nature and 
the patches on the jeans of farmers had undermined my confidence in 
my own ability to lift up their hearts and strengthen their hands solely 
through the medium of platform platitudes. I have lurked modestly 
in discreet corners of town halls and other rural forums on many a 
heated occasion and observed clowns thresh out things that wiser men 
avoided.

Luckily for the county agent and teer agricultural clairvoyants, I dip a
the other program sponsors, there was bit into some of the land lore which
always a convenient and ready flow of many of them abused and misjudged
such wit and wisdom on tap, becom- while jumping at conclusions and aim
ing available and particularly cheap for ing at much applause. At least it pro-
the committee along about election vides me with a bow from which to let
time. In a sort of belated testimonial fly a few arrows,
to the multitude of miscellaneous mis- Incidentally, it must be frankly ad-
information uncorked by such volun- mitted at the outset that us solemn
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and serious guys deserved to be rele
gated to the listening posts, regardless 
of our criticism of the aforesaid vocifer
ous volunteers. We lacked the talent 
for wise-cracking without which it 
was supposed no farm audience could 
be kept awake for twenty minutes af
ter their nose-bags had been removed. 
Anecdote and repartee have saved many 
a farce from failure.

Lambasting the middleman as an 
arch market malefactor was the top- 
notch theme of most spellbinders back 
in the days of the first pioneer co-ops. 
I do not come here myself to defend 
all the snide games that “happened in 
the dark” between the God-fearing pro
ducer and the humble consumer; but 
because those preachments of former 
times were only half truths, they seemed 
to me unworthy of such undue em
phasis. It would have been far kinder 
and wiser for the speakers to lay it 
on the line about the increasingly neces
sary services which the public would 
demand, and which merchandising co
ops must eventually supply or else go 
bankrupt.

IN those same categories were those 
who aimed at the bull’s eye of 

prejudice through blanket ridicule and 
condemnation of all products which 
for the moment offered competition to 
raw farm materials—the synthetics as 
well as the substitutes, like margarine. 
“Dirty old axle grease” in reference to 
a product high in sanitary excellence, 
accompanied by certain unchecked 
homeopathic experiments, in which 
hogs and chickens ate one fat product 
avidly and nobly refused the other, 
was not conducive to a vigorous im
provement program for creameries.

Another bungling term often heard 
in debates and orations is the “family
sized” farm. Because so much depends 
on the ability of any sized family, as 
well as its equipment and the produc
tivity of its land, a more sensible term 
to use is either “family-type” or “fam
ily-operated” farm. It all adds up the 
same way, as long as the object sought 
is to preserve such farms to stand the

stress and strain and make the decisions 
in a changing world not yet ready to 
accept large-scale corporation agricul
ture.

To stand up and yodel about the 
sacred nature of “family-sized” farms 
or lump them together in regard to 
protective laws and current regulations 
is just like flying in the face of facts 
without a pilot. I haye been checking 
through some heavy ammunition lately 
which most fervid orators would dis
card as too tedious and too factual for 
safe usage.

Studies of family-operated farms were 
made in five typical zones of this coun
try. In the cotton belt the 1930-45 
average net annual farm income was 
about $1,150 on $7,500 invested capital, 
of which $3,500 was free of debt. The 
other four types showed up thus: 
Dairy farms, $1,600 net annual income 
on $12,000 invested capital, with $8,000 
debt-free; corn belt farms, $1,800 net 
income on $20,250 capital, with $9,000 
of it debt-free; winter wheat farms, 
$2,300 net income on $20,500 invest
ment, of which $8,000 was debt-free.

The value of machinery and equip
ment ranged from about $500 on the 
cotton farm to about $2,000 on the 
winter wheat ranch. The value of the 
production per hour of man labor var
ied from 52 cents on the cotton farm 
which was family-operated to about 
one dollar on the same kind of a win
ter wheat farm. I presume the net 
degree of satisfaction and family en
joyment as between these types of ag
riculture is something that no man can 
weigh or measure by any financial 
scales or yardstick. I am sure glad 
to know this is so, because if it wasn’t, 
comparisons would be far more odious 
than they often are.

1EADING out of that one is its twin 
i question, often asked by legislators 
and business salesmen who seek a 

quick estimate of the buying power of 
agriculture — How much of the gross 
farm income represents net, or in-the- 
pocket spending money? The usual 
replies I have heard on the circuit are
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vague and varied, as they might well 
be. One common rule-of-thumb way 
is to assume that a certain gross in
come bears the same relation to net 
income on all types of specialized 
farms.

Of course it’s silly, but there are 
folks who claim that the New England 
dairyman’s net income is the same per
centage of gross income as either that 
of the cotton or the wheat farmer, 
which is worse than misleading doc

trine. Not only does the relationship 
between gross and net differ widely 
as to kinds of activity followed, but 
it also alters with the passing years. 
First, one must know what kind of 
farm—cash grain, hog-beef, hog-dairy, 
dairy-cash crop, wheat-livestock, south
ern plains, black prairie or delta—and 
second, at what level of farm prices 
and expenses is the income derived.

Maybe we fall so easily into lump 
sum generalities because our urban bus
iness judgment is still hitched to the 
old walking-plow era of live-at-home, 
non-commercial agriculture. A farm 
was just a cozy homestead, then, with 
maintenance and production costs 
closely on a par everywhere. What 
a man ate from his own acreage counted 
more in net profits than it is ever booked 
up for now, and cash in hand meant 
much less in proportion to happiness 
and contentment.

There has also been a vivid change 
in the way city folks in the ranks of 
commerce, labor, and industry keep a 
watchful eye on farm market oppor

tunities. “Way back when” farmers 
were not looking so hard for the net 
dollar, few business organizations ever 
charted the volume of their sales to 
rural customers, except to note the 
purely local effect.

On this great shift of sales and buy
ing emphasis hinges all the equalizing 
plans and most of the price and parity 
problems of these complex times. Farm
ers are never alone in their bookkeep
ing duties. The business world looks 
over their shoulders and wafts hope
ful breath on the back of their sun
burnt necks.

An example of “the why” — In 1932 
our farmers spent 328 million dollars 
for machinery, automobiles, and build
ing materials; but in 1942 they bought 
two billions’ worth, or six times as much 
of these durable goods out of a cash 
income only two and a half times 
greater. Your average farmer is 
strictly up-to-date and eager to partake 
of the flesh-pots and helpful gadgets. 
If the strikers and the strike-resisters 
ever get this fact into their noodles, 
maybe we’ll begin to sell the farm 
market as nobody has ever “been sold” 
before.

As an opposite thought, of course, 
all must be aware by now of the re
liance of farmers for their prosperity 
upon the non-agricultural earning 
power and employment level. That, 
too, has changed, because not over four 
decades ago the ruralite could “hole in” 
with his ground-hog neighbor and live 
off his own fat regardless. One would 
think that this interdependence among 
us would tend to curb the too reckless 
independence of pressure groups, but 
it seldom seems to do so. When rail
roaders refuse to haul the food, they, 
too, go hungry; and when farmers 
quit growing stuff they will miss some 
of the tasty variety foods needed to 
“balance their rations.” If railroaders 
are ready to live off their own back
yard gardens or wheat growers and 
dairymen are willing to forego their 
citrus fruits, and vice versa, then we 
can wave the independent banner and 

( Turn to page 49)



Photograph o f a vigorous, healthy, and adequately manured stand o f rubber. Note the dense 
and dark foliage which cuts off nearly all light from  the ground. The area supports a luxurious 
ground cover which checks soil erosion, discourages in ju rious weed growth, and possibly adds

some nitrogen to the soil.

Improved Production 
on 

Rubber Plantations
• E , W.C. CM

United States Rubber Company, New York, New York

T HE natural rubber industry, com
prising more than 8,000,000 planted 

acres, must be regarded as one of the 
major agricultural projects of the 
twentieth century.

Rubber-growing is amenable to both 
small-scale and large-scale operation. 
On the one hand, there are the many 
native gardens containing a few trees 
only; at the other extreme, there are 
the European and American-owned es
tates consisting of many thousands of 
acres in consolidated blocks.

The largest rubber plantations under 
single ownership are those of the 
United States Rubber Company, which, 
before the war, included 28,770 planted

acres in British Malaya and 72,871 
planted acres in Dutch Sumatra. The 
total of 101,641 acres was planted with 
approximately 10,000,000 rubber trees 
producing at the rate of about 75,- 
000,000 lbs. of rubber per year.

The plantations of the United States 
Rubber Company pioneered in scien
tific research as applied to raw rubber 
production, and many economically 
important developments have resulted 
from this work. It is one aspect of 
this research which is described in the 
present paper.

Natural rubber production is an in
dustry which requires an abundance 
of labor. Since each tree has its own

6
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distinct and individual characteristics, 
it has so far been impossible to develop 
any satisfactory mechanical means to 
accomplish the tapping operation. 
Tapping is therefore a manual process, 
and a well-run estate requires labor to 
the extent of about 235 men per 1,000 
acres in bearing. The importance of 
labor in plantation rubber production 
is illustrated by the fact that tapping 
costs comprise more than 27% of the 
total f.o.b. expenses in the preparation 
of smoked sheets for shipment from 
Malayan ports. As high as it is, this 
figure is probably lower than usual for 
the industry in general since it is taken 
from the 1942 forecast of operations 
for the Malayan plantations of the 
United States Rubber Company, where 
production was at a considerably higher 
rate than average for plantations in the 
East.

It is no more difficult and requires 
no more time to tap a high-yielding 
tree than a poor-yielding one. Ac
cordingly, an obvious means of re
ducing the cost of rubber production 
would consist of increasing the yield 
of rubber per tree.

Developments toward increasing the 
yield per tree have been accomplished 
along two different lines; namely, (1) 
the application of fertilizer treatment 
in stands planted to rubber, and (2) 
improvement of the stock available for 
planting through genetical selection.

The United States Rubber Com
pany’s first sizable plantings were con
ducted in 1911 in the Asahan district 
of the East Coast of Sumatra. Two 
different soil types are encountered in 
this area: (1) A white loam, fre
quently containing sand and/or clay, 
extending along the coast; and (2) a 
red soil of volcanic origin formed in 
situ from liparite tuff which occupies 
the higher ground farther away from 
the coast.

The rubber was planted at the rate 
of 121 trees per acre. Tree losses and 
thinning reduced the density some
what; accordingly, the stands averaged 
about 100 trees per acre at the time 
production started. For most con

siderations, it is sufficiently accurate to 
regard the yield per acre as 100 times 
the average yield per tree in an area of 
rubber.

The original planting was conducted 
with ordinary unselected seedlings of 
the type available in the East at that 
time.

These early plantings were brought 
into regular production in the latter 
part of 1915 and the first complete 
year’s records were therefore obtained 
in 1916. The early yields were low, 
particularly in the white soil areas 
where, even during the third year of 
tapping, 1918, the harvest amounted to 
only about 250 lbs. dry rubber per 
acre. Yields in this range are insuf
ficient to allow adequate returns on 
investment at the market prices for 
rubber which have, in general, pre
vailed.

Manuring Treatment

The question arose as to whether the 
situation could be improved through 
the use of artificial fertilizers. There 
was already plenty of evidence to the 
effect that growth, foliage, and fruit 
production can frequently be improved 
through fertilizer treatment. How
ever, it did not immediately follow that 
manuring would increase the rate of 
rubber production since the rubber- 
containing latex of Hevea brasiliensis 
is neither foliage nor fruit; further
more, nothing was known of the func
tion of latex in the physiology of the 
tree nor of its precursors. There per
haps was some logic to the supposition 
that, if manuring improved growth, 
the larger trees resulting therefrom 
might give higher yields.

During the year 1919, the first com
prehensive manuring experiment with 
rubber was laid out in a white soil 
area of the 1911 plantings. Various 
quantities, intervals of application, and 
kinds of artificial fertilizers were tried; 
all of the manures contained nitrogen. 
It is sufficient for the present to de
scribe two of the treatment series: Se
ries C involved annual applications of 
sodium nitrate at the rate of 5 lbs. per
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tree; Series E involved biennial appli
cations of ammonium sulphate at the 
rate of 4 lbs. per tree. (Five lbs. so
dium nitrate contain approximately the 
same amount of nitrogen as 4 lbs. am
monium sulphate.) Series A comprised 
an unmanured control.

The yield response to these fertilizer 
treatments was rapid and decided. At 
the same time, there was a marked im
provement in the appearance of the 
manured trees in that the foliage be
came denser and darker green in color.

Also, the trees in the manured plots 
showed improved growth rates.

The results of carefully controlled 
yield measurements in this experiment 
are shown in Table11; the same data 
are presented graphically in the chan 
which follows the table.

The foregoing data indicate decided 
yield improvements due to manuring, 
increasing at first but gradually level
ing off to more or less constant values. 
After becoming constant, annual ma
nuring resulted in a proportionate yield

T a b le  1

M a n u r in g  E x p e r im e n t on  W h ite  Soil

T R E A T M E N T S

Y e a r o f 
Records

■
Series A

Unmanured Control

-
Series C

Annual Treatment with 
5 lbs. Sodium Nitrate 
per Tree

Series E
Biennial Treatment with 
4 lbs. Ammonium Sul
phate per Tree

Y ie ld  
p e r A c re

Relationship Y ie ld  
p e r  A c re

Relationship Y ie ld  
p e r  A c re

Relationship

let 279  lbs. 100% 321 lbs. 115% 292 lbs. 105%
2nd 311 100 393 127 353 114
3rd 180 100 354 196 283 157
4th 298 100 534 179 465 156
5th 171 100 422 246 353 206
6th 255 100 535 210 467 182
7th 268 100 550 205 473 177
8th 259 100 581 225 505 196
9th 307 100 672 219 575 187

10th 362 100 764 211 671 186
11th 358 100 757 211 656 183
12th 334 100 709 213 608 182
13 th 363 100 725 200 611 168
14th 380 100 741 195 658 173
15th 356 100 719 202 623 175
16th 372 100 736 198 633 170
17fh 357 100 707 198 615 173
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MANURING EXPERIMENT ON WHITE SOIL

Pounds 
per Acre

LEGEND:
—— Unmanured Control - Series A  
**“ Annual Treatment with 5 lbs.

Sodium Nitrate per Tree-Series C 
—•—Biennial Treatment with 4 lbs. Am 

monium Sulphate per Tree-Series E

1 2 3 4  5 6
L

increase of about 100% and an actual 
yield increase of approximately 370 lbs. 
rubber per acre per year; the biennial 
treatment caused a proportionate yield 
increase of about 75% and an actual 
yield increase of approximately 270 lbs. 
rubber per acre per year. The advantage 
of annual over biennial treatments 
amounted to about 100 lbs. rubber per 
acre per year.

In view of these highly satisfactory 
results on white soil, it was decided 
to conduct a somewhat similar manur
ing experiment with rubber situated 
in a red soil area of the property. In 
such stands, the early yields were not 
so low as in the white soil areas and 
growth was somewhat better; how
ever, it seemed important to determine 
the manner in which red soil stands

7 8 9 10 11 12 13 14 15 16 17 
_Year of Records____________________ I

of rubber would respond to treatment 
with nitrogenous fertilizers.

It is perhaps sufficient to describe two 
of the treatment series in this manur
ing experiment on red soil. Series B 
involved annual applications of am
monium sulphate at the rate of 4 lbs. 
per tree; Series D involved biennial ap
plications of sodium nitrate at a rate 
of 5 lbs. per tree. In this experiment 
also, Series A comprised an unmanured 
control.

Results of the yield measurements 
in this experiment are shown in Table 
2; the same data are presented graph
ically in the chart which follows the 
table.

Upon comparison with the white soil 
experiment, the response to fertilizer 
treatment in this red soil area was
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T a b le  2

M a n u rin g  E xp erim en t on Red Soil

T R E A T M E N T S •

Series A Series B Series D

Y e a r o f 
Records

Unmanured Control Annual Treatment with 
4 lbs. Ammonium Sul* 
phate per Tree

Biennial Treatment with 
5 lbs. Sodium Nitrate 
per Tree

Y ie ld  
p e r A c re

Relationship Y ie ld  
p e r  A c re

Relationship Y ie ld  
p e r  A c re

Relationship

1st 414 lbs. 100% 412 lbs. 100% 426 lbs. 103%
2nd 469 100 503 107 509 109
3rd 523 100 598 114 606 116
4th 509 100 601 118 575 113
5th 443 100 534 120 515 116
6th 465 100 621 133 565 121
7th 474 100 618 130 577 122
8th 478 100 674 141 564 118
9th 472 100 693 147 571 121

10th 501 100 7 04 141 586 117

somewhat sluggish and the proportion
ate yield improvements were not so 
large; the latter is undoubtedly due, at 
least in part, to the fact that the un
manured controls in the red soil experi
ment have given consistently higher 
yields than the unmanured fields of the 
experiment on white soils. Neverthe
less, in the red soil experiment also, the 
improvements in production due to ma
nuring are significant and appreciable. 
After attaining more or less constant 
levels, annual manuring resulted in 
a proportionate yield increase of about 
40% and an actual increase of approxi
mately 200 lbs. rubber per acre per 
year; the biennial treatment caused a 
proportionate yield increase of about 
20% and an actual yield increase of 
approximately 100 lbs. rubber per acre 
per year.

As soon as the manuring experiment 
on white soil began to show definite in
dications of yield improvement through

fertilizer treatment, a general program 
involving the application of nitrogenous 
manures was adopted for the white 
soil areas of the property. The same 
was done for the red soil stands when 
the experiment on this soil type started 
to yield positive results. Approxi
mately 10,000 acres were accorded ma
nuring treatment in 1921; by 1923, the 
whole “H.A.P.M.” complex of about
40,000 acres was included in the pfo- 
gram.

Due to variable economic factors, the 
periodicity of fertilizer application has 
not been held constant. In general, the 
whole property was accorded treat
ment during years of high rubber 
prices and about half the area during 
years of low market price. No stand 
was omitted from manuring for more 
than one year and, so far as possible, 
the poorer areas were given preference 
in frequency of treatment. As an aver
age from 1923 up until the war with
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Japan, the periodicity of application 
was about equivalent to a point half
way between annual and biennial treat
ment.

Following the adoption of this ma
nuring policy, the plantations as a 
whole showed successive improvements 
in yield during the ensuing years. By 
1932, the whole of the 40,000 acres com
prising the “H.A.P.M.” complex pro
duced rubber at an average rate of 684 
lbs. per acre. Yield improvements con
tinued beyond this date but, by this time, 
appreciable areas planted to genetically 
improved stock had come into bearing 
and, as separate records were not kept, 
it is impossible to designate how much 
of the further improvement was due 
to manuring and how much to the

tapping of selected planting material.
In any event, the over-all average of 

684 lbs. rubber per acre in 1932 demon
strated quite conclusively that the bene
fits from manuring, as shown by the 
experiments, were indeed being fully 
realized in general application. Since 
the annually manured plots in both ex
periments attained about the same ulti
mate yield (approximately 700 lbs. per 
acre per year) and since the unmanured 
control fields leveled off around 360 
lbs. per acre per year in the white soil 
experiment and 480 lbs. per acre per 
year in the red soil experiment, it fol
lows that the general average of 684 lbs. 
per acre in 1932 reflected a yield im
provement due to the fertilizer treat
ment of about 325 lbs. per acre per year

MANURING EXPERIMENT ON RED SOIL
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in the white soil areas of the property 
and around 200 lbs. per acre per year in 
the red soil stands.

The general manuring was con
ducted with either ammonium sulphate 
or sodium nitrate, depending upon 
which was cheaper to purchase during 
any particular year. The cost of fer
tilizer application varied considerably 
from year to year; it was highest just 
before the war when, in 1941, the 
treatment involved an expenditure 
of $10.73 per acre manured. During 
“normal” years, the cost of fertilizer 
treatment was much lower; for exam
ple, in 1936 the expenditure amounted 
to $4.60 per acre treated. These fig
ures are total costs; i.e., they include 
not only the price of the fertilizer but 
also freight, insurance, local transport, 
and labor for application in the field.

Fertilizer Profitable
For the sake of extreme conservatism 

.in showing the economic returns from 
manuring, consideration is here given 
only to the highest treatment cost en
countered; namely, the expenditure of 
$10.73 per acre incurred during 1941. 
Taking the periodicity of application as 
half way between annual and biennial 
treatments, the average annual cost, on 
the 1941 basis, would amount to three- 
quarters of the figure noted, or $8.05 
per acre. As has already been shown, 
the general manuring program over the 
whole property resulted in a yield in
crease of, say, 325 lbs. per acre per year 
in the white soil areas and 200 lbs. per 
acre per year in the red soil stands. As
suming these extra yields have become 
available for an average manuring ex
penditure of $8.05 per acre per year, it 
follows that the extra production has 
been realized at a manuring cost of 2.5^ 
per pound rubber in the white soil 
areas and 4^ per pound rubber in the 
red soil stands.

The extra yields from manuring are 
harvested at practically no increase in 
tapping and collecting costs and these 
items can therefore be ignored in con
sidering the economy of manuring. 
The same applies to overheads. Tak

ing transport and processing costs in 
smoked sheet manufacture at 1.36  ̂ per 
pound and Netherlands Indies export 
duty at 2.64^ per pound, it follows 
that the extra rubber from manuring 
treatment can be placed f.o.b. Nether
lands Indies port at a total extra cost 
of about 6.5$ per pound in the case of 
production from white soil areas and 
8  ̂ per pound with the harvest from 
red soil stands. Since the market price 
for smoked sheets f.o.b. Eastern port 
has ranged between 13 and 20 cents per 
pound during recent years, the financial 
advantage resulting from manuring on 
these rubber plantations becomes im
mediately apparent. Actually, the early 
adoption of a manuring program for 
the Sumatra plantations of the United 
States Rubber Company was one of the 
principal factors in transforming what 
appeared at first as a mediocre venture 
into an enterprise which was profitable 
indeed. From a financial standpoint, 
the feasibility of manuring as a means 
to increase yields was particularly 
fortunate because the higher produc
tion becomes available almost at once; 
the other important method of attain
ing improved production, i.e., genetical 
selection of planting material, is a com
paratively slow process.

As stated earlier in this paper, the 
use of nitrogenous fertilizers on these 
rubber plantations resulted in marked 
improvement in the growth and ap
pearance of the trees. The contrast 
between a nitrogen-deficient area and 
an adequately manured stand is clearly 
demonstrated by the two photographs.

It is probably of interest to mention 
a further development which has taken 
place in the manuring experiment on 
white soil. The experiment was con
tinued beyond the 17 years of observa
tions reported in the table and graph 
accompanying this article. During later 
years, the plots of Series C (manured 
annually with sodium nitrate) began to 
show marked diminution in yield 
while, at the same time, this was ac
companied by signs of regression in 
the crowns of the trees and a decided 

( Turn to page 47)



Dynamic Sassafras Soils
Qeor,e Coll

Salisbury, Maryland

IN 1921 J. M. Snyder and R. L. Gil- 
lett, representing the USD A Bureau 

of Soils, made a soil survey of Wicom
ico County, Maryland. As I was serv
ing as County Agent at that time my 
interest in soils was naturally increased 
and because I was planning to purchase 
some farm land I awaited the results 
of the survey with a strong personal 
interest. Incidentally I secured several 
glass tubes, 3 feet by 2 inches, in which 
the “surveyors” placed profiles of the 
different soils in the county. These 
tubes were used for display in the office 
and were visual aids in explaining to 
farmers and would-be farmers the dif
ferences between the soil types of the 
county.

The survey showed that the Sassafras 
series of soils was perhaps the best soil 
for all farming purposes and that there 
were more acres of this type in the 
county than any other. Among the 
soils listed in the survey were Keyport, 
Elkton, Portsmouth, Norfolk, St. Johns, 
Tidal Marsh, Swamp, and Sassafras. 
The total acreage of Sassafras in the 
county consisted of—

Acres or %
Sassafras sand  24,000 9 .9
Sassafras loamy sand  22 ,400  9 .3
Sassafras sandy loam ..................... 8 ,704  . . . .

deep phase....................................  6 ,784 6 .4
Sassafras fine sandy loam   6 ,904  2 .5

68,792 28.1

In discussing the survey with Messrs. 
Snyder and Gillett it became clear that 
the Sassafras sandy loam was the best 
soil in the county for agricultural pur
poses because of its good drainage, ease 
of handling, and natural productive
ness. The surface soil of the sandy loam 
consists of a light-brown, mellow light 
loam with a depth of from 8 to 10 
inches. This is underlain by a reddish-

yellow or yellowish-brown heavy sand 
or sandy clay loam extending to 22 to 30 
inches where it passes abruptly into a 
dull red or reddish yellow sand or 
loamy sand. The good drainage is due 
perhaps to position and the presence 
of the porous substratum. The friable, 
heavy-textured subsoil, however, is re
tentive of moisture, and crops do not 
suffer during ordinary droughts. It can 
also be tilled under a wide range of 
moisture conditions.

The Sassafras soils are classed under 
soils of the Coastal Plain and may be 
found in New Jersey, Delaware, Mary
land, and Virginia. On these soils 
“there exists a very highly improved 
type of agriculture and the best yields 
of wheat, clover, and timothy in the 
South are made on the Sassafras loam 
and silt loam.” In New Jersey the 
series covers over a million acres (Hes
ter) and the sandy loam embraces 
about 150,000 acres and is described 
as “one of the better agricultural soils 
of the Coastal Plain.” The series in
cludes sandy loams, gravelly loams, 
loamy sands, and fine sandy loams. 
These soils contain more organic mat
ter than the gray soils of the Coastal 
Plain, such as the Norfolk series, and 
they are more retentive of moisture 
and naturally more productive.

Coastal Plain soils arc said to be of 
the Pleistocene age and of the Colum
bia group and made up of un-consoli- 
dated gravels, sands, and sandy clays. 
Most of these soils have been derived 
mainly from the erosion of the Pied
mont Plateau and other inland areas, 
and the materials were transported and 
deposited beneath the sea to be exposed 
by the uplift of the ocean floor. In 
geological sense the soils may be said 
to be of recent origin, for it has been

13
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Differences in growth o f  tom atoes growing in sassafras sandy loam are clearly indicated In 
follow ing treatm ents:

5 1 — no fe rtiliser  5 5 — lime only
5 3 ^ —fertiliser only 5 7 — fertiliser-lim e

5 9 — fertiliser, lim e, m inor elements

but comparatively lately that they have 
been exposed.

Some authorities rate the Sassafras 
series of soils as among the “poor” soils 
as compared with a Hagerstown loam 
which is rated as a “good” soil. The 
following table compiled by F. H. King 
illustrates the difference, chemically, 
between “good” and “poor” soils.

Pounds of water-soluble plant food in 
4 million pounds of soil

Average of Average of 
4 poor soils 4 good soils

Nitrogen...........................  7 .5  21 .3
Phosphorus...................... 12.1 22 .2
Potassium......................... 4 6 .0  69 .3
Magnesium...................... 4 4 .9  9 1 . 9 *
Calcium ............................  100.5 264 .8
Sulphur.............................  6 6 .9  156.9

In 1941 a study of soils from success
ful and unsuccessful tomato fields was 
made by the University of Delaware to 
determine, if possible, the most satisfac
tory soil fertility levels for the economic 
production of tomatoes in Kent County 
of that State. Three soil samples were 
taken from each of 23 farms or fields. 
These samples were taken from poor as

well as good producing soils and 
cal tests were made of these samples.

Average yield 
Soil analysis % bkts. per

pH above 5.8.................................... 386
pH below 5.8....................................  440
Mg. medium....................................    438
Mg. low ................................................  389
Org. M. above 1% .......................... 477
Org. M. below 1% ..........................  362
N. high.......................  476
N. medium........................................... 378
P. low to medium.............................. 392
P. low minus to low.........................  440
K. low plus to medium...................  457
K. low minus to low........................  341

Of special interest in the above 
is the fact that a low pH 
more tomatoes than did a pH 
5.8 which is contrary to many 
experiments. Also it may be 
that a low minus to low 
content produced almost a ton more 
acre than did a soil where the 
phorus content was low to 
Otherwise the results of this 
show that what may be considered ai 
“good” soil will produce more tomatoesi 
than a “poor” soil.
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Soils not only differ chemically but gallon pots with 14,000 grams of soil,
I they also vary in their mechanical make- representing two horizons, and set to

up as illustrated by the following table: tomatoes. Although neither the Lans-

Sassafras fine sandy loam . 
Sassafras loam......................

Fine Coarse Med. Fine V. fine •
gravel sand sand sand sand Silt Clay

Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent Per Cent
0 .6 8 .0 14.6 27.0 24.1 19.8 5 .9
2 .4 8.1 6 .2 13.2 20.1 40.4 9 .6

Comparing a Sassafras soil with a Lans- 
dale loam and a Toledo soil we find 
that:

Sand Silt Clay
Sassafras contains......................  65% 26% 9%
Lansdale soil contains................  31 51 17
Toledo soil contains.................... 20 52 28

showing that as the soils increase in 
natural productiveness, the sand and 
gravel content decreases while silt and 
clay increase.

The most recent work with a Sassa
fras sandy loam that has come to my 
attention is that done by Dr. J. B. 
Hester in the Campbell Soup Com
pany’s laboratories at Riverton, N. J. 
The results of this work have been 
published as a monograph entitled 
“Fundamental Studies on some To
mato Producing Soils” in which are

dale nor the Toledo are found in the 
Coastal Plain, the Lansdale is found in 
eastern Pennsylvania, and many acres 
are devoted to tomato culture, while 
the Toledo is a popular tomato soil type 
in Ohio.

The series of pots were treated differ- 
endy—one series having nothing 
added as compared with a series having 
fertilizer (12-24-12) added, another 
series having lime only applied, a third 
series had fertilizer and lime applied, 
and the last series had fertilizer, lime, 
and minor elements added to the soil.

It has been shown that soils differ 
mechanically, and the table below illus
trates some chemical differences found 
by Dr. Hester in the three soils men
tioned:

pH Ca Mg NH4 P K Mn At
4 .8 VP P G VP P VVH VH

F G VP P P H H
, 7 .3 VVG G F VG VG L N •

I compared 11 different un-cropped soils. 
I As the results of this study agree with 
8 results of hundreds of demonstrations 

conducted by the American Potash In
stitute on many farms in the north
east and mid-Atlantic section, it seems 
advisable to review a part of this 
study.

In this review a Sassafras sandy loam

This table is self explanatory and shows 
that a fertile soil contains more of 
the plant-food elements than does a 
non-fertile soil, except perhaps man
ganese and aluminum which may be 
classed as plant-food elements.

Of interest is the chemical analysis 
of the Sassafras soil before and after 
the soil amendments were added:

pH Ca Mg NH4 P K Mn Al
4 .8 VP P G VP P VVH VH

VP F VVG F VG VVH T
6.75 VG G F VP F M T
6.45 VG G VG VG VG M N
6.60 G G VVG VG VG VVI1 N

will be compared with a Lansdale loam It will be noted from this table that
which is naturally a more productive a Sassafras sandy loam in its virgin
soil than a Sassafras and a Toledo soil state is extremely acid, the replaceable
which is more productive than either. Ca, Mg, and K low. The organic

These soils were placed in three ( Turn to page 40)



P otato  roots with here and there a globular golden nematode attached.

The Newest Potato P e s t -  
Golden Nematode

Bf CkarL £. Gapen
Agricultural Research Administration, U. S. Department of Agriculture, Beltsville, Maryland

THE newest potato pest in America, 
the golden nematode, gradually 

comes out in its true colors as Federal 
and New York State scientists study 
its oozing spread in Nassau County, 
Long Island. For generations a drain 
on the potato growers of Northern Eu
rope and now established on much of 
the potato land of England and Ireland, 
it was first found in the United States 
in a potato field near Hicksville, about 
40 miles east of New York City. Since 
1934, the farmer-owner of that failing 
field had been asking for soil tests of 
several unproductive spots in an effort 
to locate the cause of his trouble. So 
it seems to Dr. G. Steiner, head nema- 
tologist of the U. S. Department of 
Agriculture, that, wherever this new 
crop threat came from, it probably got 
its start on this continent at least as 
early as 1930. Its continued presence

here for possibly 15 years marks it as 
a danger to be considered in the future 
of all American potato areas.

Now the Department, Cornell Uni
versity, and New York State researchers 
and inspectors find the golden nema
tode on approximately 800 acres in the 
vicinity of the Island potato-belt towns 
of Hicksville and Bethpage. Dr. Ben
jamin G. Chitwood, the resident nema- 
tologist from the Department’s Bureau 
of Plant Industry, Soils, and Agricul
tural Engineering, says there are as 
many as 50 to 75 of the readily visible 
female nematodes in an ounce of the 
surface soil. By “surface soil” Dr. Chit
wood means down to a depth of 3 or 4 
inches. When potatoes are growing in 
the infested soil these small organisms, 
called eelworms by the English because 
of their appearance in one stage, become 
active when the temperature has reached

16
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59° F. Chitwood digs up handfuls of 
soil and roots and shows how the fe
males somehow are attached to the fine 
rootlets. They (the females) hold on 
and gain their substance from the plant 
that is all set to produce tubers. When 
they first begin their active life, that is, 
after they have hatched from the eggs 
that were left in the dead body of the 
mother nematode, thev are almost trans
parent. This is the only stage when 
they can wiggle and move about; they 
are then threadlike rather than globu
lar. When they become globular, like 
many men, they become sedentary. At 
this stage the laboratory men say they 
are a “protoplasmic gray” color, a com
mon color of minute cells. Then with 
the maturing processes these little-more- 
than-microscopic eelworms become 
“bubbles” that are visible to the naked 
eye and gradually change to white, then 
to ivory, then to the bright golden color 
which gives them their name, and then 
to brown. You can see all these colors 
in a handful—except the protoplasmic 
gray. Gently free the roots of most of 
the dirt by letting it sift away between 
the fingers and many of the nematodes 
may be seen apparently cupped in slight 
depressions on the surfaces of the root
lets. As the soil and the rootlets dry, 
the organisms rub off readily and mix 
with the soil like bright grains of fine 
sand.

But when the potato plants push their 
roots near these hungry nematodes in 
the soil, the organisms make another 
tenuous attachment and go ahead with 
their life work of sucking nourishment 
and moisture from the crop. They cut 
the rootlets and interfere with the 
plant’s supply of water and fertilizer, 
greatly reducing yields. Where infes
tation is high, the yield of late potatoes 
may be only one-fourth or less of nor
mal and is unprofitable. (Dr. Chitwood 
says that if the golden nematode cannot 
be eradicated or controlled at reasonable 
cost, the infested lands cannot be used 
to grow late potatoes.) Early potatoes, 
such as Cobblers, if planted very early, 
may yield fairly well as they can do 
much of their growing in spring when 
soil temperatures are low. Such varie
ties can produce a good crop of tubers 
before the root system has been dam
aged badly. However, definite conclu
sions have not as yet been reached as to 
just what is to be done. Field research 
men and inspectors have been accumu
lating facts as a basis for action toward 
eradication, control, or as a basis on 
which to get along with this pest with
out too much of a cut in yield or too 
much expense. The experiments in the 
use of the soil fumigrants—DD mix
ture, Dowfume G., chloropicrin and 
carbon disulfide—indicate a very con
siderable control effect which in certain

This photograph o f broken soil beside a potato plant shows the stolons and roots o f the plant 
and the nematologists can recognize the fem ale nematodes appearing like small grains o f sand.
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applications has killed off nearly 100 
per cent of the nematode. The expense 
of applying these chemicals for commer
cial control, however, is high, and DD 
mixture, which so far seems best, costs 
about $60 an acre, says Chitwood. Un
less the control effect extends over more 
than one season, he thinks it might not 
be commercially feasible.

Other ways out of this nematode 
pickle that have been suggested include: 
(1) A change over to other crops since 
the pest attacks only potatoes; (2) the 
public purchase of an area containing 
the infested lands and the disposition of 
them for other than agricultural uses; 
and (3) the selection or development 
of potato varieties that grow early 
enough to avoid the nematode or that 
will resist its attack.

DD mixture is a by-product of the 
petroleum industry that has recently 
been under test to determine its qualifi
cations as a killer of various nematodes 
and other soil crop pests. The Division 
of Nematology, under Dr. Steiner’s 
leadership, has been testing it at the 
Plant Industry Station at Beltsville, Md., 
and in field tests of various crops in 
addition to those tests on potatoes in the 
Long Island area. It is introduced into 
the soil to a depth of 4 to 6 inches. 
This gassing of the soil to get the golden

The relative slse o f  the fem ale golden nematodes 
is indicated as they show up on a dime as 

background.

nematode is done in the fall and so far 
it seems possible to cut down the infes
tation by 99 per cent at the previously 
mentioned cost of $60 an acre.

As a result of these fall applications, 
in the spring when “invasion week” 
comes around—that is when the soil 
temperature is 59° or more—there are 
too few nematodes to make much of a 
dent in the root system of the potatoes. 
But those nematodes that are left mul
tiply fairly rapidly, and it is not yet 
known whether the application of DD 
mixture will have enough lingering 
effect to make possible a second good 
crop on the treated ground.

The life cycle of the golden nematode 
has a strange twist to it; the female, 
full of eggs, dies and her body pro
vides a protective egg case. The cyst
like body lies in the soil, eggs hatching 
over a period of several years and larval 
nematodes coming out to join the teem
ing vari-colored millions in the soil of 
the potato field. This way of living, 
according to Dr. Chitwood, is a strong 
link the pest has with the future. He 
says they have not yet found out just 
how long the golden nematode will 
maintain its hold in the soil, whether 
potatoes are grown on the land or not, 
but according to European experience 
it is at least eight years if the pest is not 
interfered with by the fumes of DD 
mixture or some other nematicide that 
the future may turn up.

So far the male g.n. has not been 
mentioned—not that he is nonessential. 
The male is invisible to the naked 
human eye and, furthermore, does not 
occur in such large numbers as the 
female. Apparently nobody bothers 
about his color. Perhaps the assumption 
is that it is protoplasmic gray.

The effect of nematode attack on the 
appearance of the potato plant is such 
as to indicate the seriousness of the 
malady. Even the above-ground parts 
of the plants in a badly infested spot 
look sad, as might be expected with all 
these hangers-on.* This is why the 
Long Island farmer on whose land the 
golden nematode first appeared had be
come alarmed about “bad spots” in his 
fields.’ It is the reason some farmers
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The increase as a result o f  treatm ent against the golden nematode is largely in No. 1 potatoes.

have spoken of the golden nematode 
damage, before they learned the cause, 
as “lightning spots.” They thought 
that bolts of lightning had hit their 
fields. Maybe that explanation was 
correct in some cases as lightning has

I been known to blast and kill spots of 
vegetation.

There is now no more confusion in 
the Long Island area about the com
mon cause of this destruction of the 
potato crop. The plants are, of course, 
suffering from a lack of food and water 
because the pipe-lines have been cut, 

f not by swift lightning, but by a slow 
organism. The root system itself, when 
taken up and examined, shows a charac- 

I # teristic development. Instead of vigor
ous roots and long stolons with widely 

I spaced strong branches on which No. 1 
tubers could grow, there is a mat of 
fine roots, a sort of horsetail or string- 
mop effect. There may be as many 
potatoes as on a healthy plant but they 
will be very small, what the farmer 
calls “marbles.” If a field is heavily 
infested the tops of the potato plants 
will go down rather quickly after the 
soil temperature gets up to the 59° 
level.

Dr. Chitwood has listed various ways 
in which the golden nematode may be 
spread—by man and by nature. Farm
ers spread the organisms when they 
move potatoes from infested land to 
other places, to storage, to other farms, 
to consumers; when they take imple
ments or work animals from infested 
field to uninfested fields; when they go

themselves from infested to uninfested 
land; and when they use infested seed 
or potato bags containing infested soil.

Nature moves these small organisms 
wholesale—in rain water flowing from 
infested to uninfested land even where 
the slope is very slight; and the wind 
blows the cyst-like female with her 
charge of eggs, along with other dust, 
from field to field.

The golden nematode disease is ag
gravated by economic conditions. For 
example, in the Lorig Island area the 
good potato land is high priced, so farm
ers do not waste land in hedge rows; 
too, there are few fences with the ac
companying grassy ridges which might 
otherwise serve to slow up the drift 
of nematodes by air or water. Then, 
again, the economic factor is back of the 
practice of following potatoes with 
potatoes year after year on this high- 
priced land because they are a high- 
income crop that can be produced with 
a comparatively low labor supply.

Dr. Chitwood said we can think of 
Long Island in comparison with Eng
land. The golden nematode got to 
England perhaps shortly after 1900 and 
it was 1944 before it had infested about 
half the potato acreage in that com
pact country. On such a basis, with no 
very successful method to stop the 
spread, he says we could reasonably 
expect it would require 100 years for 
the pest to bring the potato growing in
dustry of the United States to England’s 
present condition of 50 per cent infes- 

( Turn to page 40)



A Machine for Deep Fertilizer 
Placement'

^  -J. C. CaLL.ttC. O. Rod
Division of Soils, University o f Minnesota, St. Paul, Minnesota

W HILE working with the fertilizer 
attachment for the plow, it early 

became apparent to the authors that 
this machine for deep placement of 
fertilizer was not all that could be 
desired. There are a number of draw
backs which render the implement 
rather ineffective. For one thing the 
hopper is too small. The plow attach
ment -is satisfactory for experimental 
work in which modest amounts of 
fertilizer are applied, but applying fer
tilizer on an 80-rod strip at 1,000 
pounds per acre involves filling the 
hopper every half round—and no 
farmer relishes -that prospect. One

1 Paper No. 547 of the Miscellaneous Journal 
Series, Minnesota Agricultural Experiment Station. 
St. Paul 8, Minnesota.

feature a satisfactory machine for deep 
fertilizer placement should have is 
hopper capacity.

Another objection to the present 
plow attachment is the height at which 
it rides. It is no mean hoist to lift 
a 100-pound bag of fertilizer and 
empty it into a hopper the top of 
which is about five feet from the 
ground.

Add to the above major inconven
iences such relatively minor objections 
as loss and scattering of fertilizer at 
the ends of the field, the lack of flexi
bility in depositing fertilizer only on 
the plow sole, and the extra weight of 
attachment and fertilizer borne by the 
plow, and quite a case can be built 

(Turn to page 46)

T h ii fertiliaer-placem ent m achine was m anufactured by the E . S . Gandrud Company,
Owatonna, Minnesota.
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A string o f tem pting fish is the reward to an efficient pond owner.

Mistakes Versus Essentials 
of Pond Management for Fish

B f  V ern e  £  2),1aviAon

Southeastern Regional Biologist, Department of Agriculture Soil Conservation Service,
Spartanburg, South Carolina

POND management is much simpler 
than most folks imagine. There 

are a dozen ways to mismanage a fish
pond, and some ponds cannot be well 
managed. In either case the wrong 
techniques are more complicated and 
more difficult than the few essential 
practices which produce good fishing.

Since 1941, soil conservationists in 
the Southeastern Region of the Soil 
Conservation Service have encouraged 
owners in pond management for fish. 
Most of these ponds are a source of 
satisfaction, pleasure, and good food. 
I wish I could say, “Every pond will 
demonstrate successful fish manage
ment;” but unfortunately some of them 
will not provide good fishing because 
owners have made mistakes.

We have studied dozens of ponds 
that were constructed, stocked, ferti
lized, fished, and otherwise managed 
as a part of the soil and water con
servation activities of farmers who are 
cooperators of soil conservation dis
tricts. Even soil conservationists at 
first had their doubts relative to these 
surprising techniques, developed by 
Swingle and Smith, Alabama Agri
cultural Experiment Station. The 
technicians and farmers were entitled 
to doubts until they had living proof 
in their own communities; hut the time 
for mistakes and doubt has just about 
run its course in the Southeast. Almost 
every technician who began pond work 
as long as two or three years ago now 
can point to many successful farm fish
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ponds for each disheartening example.
Introducing a new set of water 

management techniques certainly has 
its trials. Our technicians encounter 
the full barrage of questions and argu
ments about fish management—for old 
ponds as well as new. A few folks 
honestly admit, “I don’t know anything 
about managing fishing waters, but 
I like to fish.” You would think, how
ever, from the freely given advice 
handed out over the counter and from 
the barber’s chair, that a fishing license 
is generally regarded as a permit for 
the professional practice of fish culture.

It has been fun to dip a minnow seine 
in the shallow edges of hundreds of 
ponds from Virginia and Kentucky 
south to Mississippi and Florida' and 
show the surprised owners and our 
own technicians the simple, easy ways 
to tell what most ponds need in manage
ment. Few people really know what 
conditions exist within their ponds. 
Everyone seems concerned to protect 
the little fish from snakes and birds 
and turtles and bass and the so-and-so 
who would take anything less than the 
“big ones.” But if there’s pleasure 
in success, there’s balancing heartbreak 
in the failures. If I have failed to find

every way in which a pond can be mis
managed, it’s probably because I’m only 
42 years old. Nevertheless, I fear I’ll 
see more ways and hear more owners 
say, “I didn’t know. My best friend 
told me to do it. What can I do now 
to correct it?”

Offered here is a list of five essential, 
easy things that must be done to have 
the best fishing in farm ponds.

1. It is essential to protect each pond 
from muddiness and too much water. 
This can be done best by selecting a 
site on a small drainage area and keep
ing it well vegetated to prevent erosion. 
In many situations the pond can be 
given additional protection with a 
diversion ditch to carry excess water 
around. Pond management is chiefly 
water management where fertilization 
is a hopeless task if the pond con
tinually refills with fresh water and 
washes out that which has been fer
tilized. The construction must be as 
water-tight as possible, and safe.

2. It is essential to keep a pond free 
from weeds, grass, brush, trees, and 
other debris or obstruction. Fishing 
will be more pleasant and successful. 
More of the fish will be large enough 
to use. The pond area, therefore, must

A pond produces fish according to the fe r t i li tr  o f the water. Good pastures in the Southeast are 
made with the help o f nitrogen, phosphorus, and potash ; so also are good fishponds.
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A well-managed pond is a delightful part o f a farm .

be cleared completely before water is 
impounded; and shallow water should 
be eliminated to avoid troublesome 
weed growth.

3. It is essential to fertilize pond 
water. Submerged water weeds and 
mosquitoes can be kept out in this 
way. Fertilized waters produce a heavy 
yield of fish and make fishing more 
successful. Mineral fertilizers to make 
up the equivalent of 500 to 1,500 
pounds of an 8-8-4 are required per 
acre annually. Without nitrogen, phos
phorus, and potash, a pond will be 
no better than ordinary. And organic 
fertilizers like barnyard manure will 
not do the job as well.

4. It is essential to begin with ap
proximately 100 bass and 1,000 to
1,500 bluegills per acre. More are 
too many. A few adults won’t do, and 
no other kinds of fish have been 
managed very successfully in small 
farm ponds.

5. It is essential that a pond be fished 
—removing usable fish by hook and 
line — without regard for spawning 
season, size, kind, or numbers. The 
number of pounds removed will govern 
the number of pounds produced. The 
food, formerly consumed by those

caught, then becomes available to those 
remaining. The fish themselves will 
limit the angler’s catch, leaving a big 
margin of safety in breeding stock.

To summarize: These five essentials 
will produce excellent fishing without 
any other measures. To make each 
pond manageable requires a little com
mon sense when selecting sites and 
constructing the reservoirs. Manage
ment requires a reasonable amount of 
work and expense to apply fertilizer 
and control vegetation around the pond 
edges. It is important, therefore, that 
effort and thought be concentrated on 
the essential things and not dissipated 
on the unnecessary or incorrect prac
tices, several of which are listed as 
follows:

1. Stocking a well-fertilized pond 
with less than 100 bass per acre is 
wrong. Any Southern pond without 
bass is no good. Stocking with adult 
bluegill in numbers substantially below
1,000 per acre is wrong (if the pond is 
to be well fertilized).

2. Stocking ponds with crappie, cat
fish, or any species other than bass and 
bluegills is not likely to produce con
tinuous fishing. No other combina-

( Turn to page 41)



County Agent O. B. E llio tt ( l e f t )  and D. W. Fortenberry , Soil Conservationist o f W althall County 
look over the crim son clover o f  W. 1. Conerly which made the W althall dairyman $ 1 7  a day more 

money. This included the increased production o f m ilk and the decreased use o f feed.

Pastures in 
Produce

Mississippi State College,

W HEN a dairy farmer increases his 
income $17 a day from 17 acres 

of crimson clover, it is no wonder that 
Walthall County farmers are working 
out pasture programs second to none 
in Mississippi or the South.

The success of their pasture pro
grams in one of the most progressive 
rural counties in Mississippi is due to 
the fact that a definite plan was made 
before the projects were started. The 
Soil Conservation Service, Extension 
Service, and AAA pooled their plan
ning and assistance and formulated 
a plan which couldn’t miss. From a 
soil type standpoint, land-use is being 
carried on more pastures where 
formerly workers and farmers be-

Mississippi 
Profits

^'lowers 

State College, Mississippi

lieved clover and grass would not grow 
profitably. Dairy and beef cattle in
terests are increasing because these 
enterprises now can be and are a 
profitable enterprise, where formerly 
without pastures they were not paying 
off comparable to cotton production.

At this time when the one-crop 
system is admittedly obsolete, Walthall 
County farmers are hinging on live
stock as the base of their agricultural 
program. The first essential of the 
livestock program is ample pasture and 
feed. Since a good pasture is the most 
practical and economical source of 
feed, they are endeavoring to establish 
a 12-month pasture or grazing pro
gram.

24



June-July 1946 25

A system has been developed by 
these pasture-minded farmers to the 
extent that almost year-round grazing 
can be had and yet the program is 
economically sound and has proved to 
be practical.

A car of muriate of potash is being 
used in Walthall for an intensive 
pasture demonstration program. This 
potash program is being supervised by 
D. W. Fortenberry of the Soil Con
servation Service, in cooperation with
O. B. Elliott, County Agent.

Potash was used on more than 75 
farms and on the various soil types 
of the County. It was applied on strips 
across the pastures at the rate of 200 
pounds per acre and was plowed in 
along with the other minerals used. 
It is believed that this amount of 
potash will be sufficient to last from 
two to four years, and during this 
period the results will be observed.

If such a thing as a permanent 
pasture exists in Walthall County, it 
would be a mixture of White Dutch 
clover and Dallis grass. This mixture 
of 10 pounds White Dutch seed and 
15 pounds imported Dallis grass per 
acre has proved most satisfactory.

At first lespedeza was recommended 
as a part of this mixture, but with a 
good stand and growth of White 
Dutch, lespedeza cannot survive. How
ever, lespedeza and Dallis grass are 
used as a summer and fall pasture 
and afford good grazing. To sup
plement the summer and fall pasture, 
Alyce clover, following crimson clover, 
can be used to great advantage es
pecially during dry summers and falls.

It has been proved that year-round 
grazing can be had in Walthall County 
with proper management, fertilization, 
and seeding. White Dutch clover is 
usually ready by March 1 and will last 
through May. The Dallis grass will 
continue through the summer and fall 
until frost. Combination of Dallis and 
lespedeza will supplement the Dallis 
grown in with the White Dutch. Alyce 
clover can be grazed beginning August 
15 until frost. The earliest for grazing 
oats has been October 15, but good

grazing has been had during Novem
ber, December, January, and February. 
Sericea and kudzu are proving to be 
good summer and fall grazing.

The success of a pasture program 
depends largely upon the farmers’ will
ingness to establish pastures correctly, 
according * to County Agent O. B. 
Elliott. All land going into pasture 
should be thoroughly plowed and 
disked and allowed to settle well with 
two or more rains. Fertilizer should 
be added before disking. During Oc
tober, planting should be done at the 
rate of 10 pounds of White Dutch to 
the acre.

A light harrowing is necessary just 
ahead of seeding, but one should not 
attempt to cover seed after broadcast
ing. Dallis grass should be planted in 
Walthall during the last two weeks 
in December or the first two weeks in 
January at the rate of 15 pounds per 
acre. The best results obtained with 
this mixture were where a ton of basic 
slag and 200 pounds of potash were 
applied before seeding.

One ton of limestone and 500 pounds 
of superphosphate (20 per cent) will 
replace one ton of slag. One thousand 
pounds of basic slag and 50 pounds 
of potash are the annual application 
of fertilizer on established pasture.

Balanced Sod

Fertilization has more to do in keep
ing a balanced, desired mixture of 
clovers and grasses than any other one 
thing. Mowing and proper or con
trolled grazing are the next most im
portant factors in maintaining a desir
able pasture mixture.

Some farmers who do not have im
proved pastures question the sound eco
nomics of such a program. The best 
proof of its soundness is that the dairy
men who have such a program say 
that they would not continue milking 
unless they could have this year-round 
grazing. The beef cattlemen are main
taining their pastures and increasing 
the acreage as the number of cattle 
make the demand for more pasture.

( Turn to page 43)



Potash: The Sugar Maker
<J3y. (je o n je  2 ). J^ ca rd eth

D irector o f Research, American Farm  Research Association, Lafayette, Indiana

MEET Old Man Potash! He is 
not just the last figure in a com

mon mixed fertilizer, as 2-12-6, where 
he is used in as diluted a quantity as 
economics and habits tolerate. He is 
the key tool of the Creator in giving 
us food for growth and warmth. He 
is the link that gears carbondioxide 
to water in plants to make the first or
ganic compound—simple sugars. From 
these sugars the cell fibers and carbo
hydrates are built. He is the link 
that ties our earth to the universe as 
he packs the energy of the sunbeams 
intb storage materials that make the 
plant, the wood, and the seed. The 
atom-smashers even suspect that he also 
feels the impact of cosmic beams. They 
even suspect that the calcium of our 
limestones came from potash before 
potash was calmed down with age and 
was charged with the electrons of the 
stardust. We know that 'potash is 
part of life itself, because in the living 
plant it will not leak out of the cells as 
long as the cells are alive; but once 
the cells are dead as when hay is dried, 
a rain will wash nearly all the potash 
out.

Nutrient Balance

We know potash is a close kin to 
calcium and magnesium of dolomitic 
limestone, and that when too much 
calcium (overliming effect) is swept 
into the plant both potash (called po
tassium as the pure element) and mag
nesium have a hard time getting in; 
so much so that the plant may suffer 
unless more is supplied. Likewise, if 
a lot too much potash, as in some old 
greenhouse soils, accumulates to enter 
the plant in excessive quantities the 
plants may starve for calcium and mag
nesium. The balance between cal

cium, magnesium, and potash is most 
important.

Grandmother knew potash in soft 
soap made from potash lye. She knew 
soda lye made hard soap. The Indians 
must have noted that a fish buried 
under a corn hill where a brush pile 
had burned made a bigger corn plant 
than where there had been no ashes 
to furnish potash and other minerals. 
Today a farmer wants to know that 
when he hauls off his field one load 
of legume hay he is removing as much 
potash (K aO) as would be contained 
in about 750 pounds of 2-12-6 (the 
leading fertilizer grade sold in the 
U. S. A.) or in 75 pounds of muriate 
of potash (this is the 60% potash ma
terial produced at the mines).

The farmer wants to know that 
potash is lost in cattle urine. In one 
year the urine from one cow will con
tain as much potash as in 1,000 pounds 
of 2-12-6 or 100 pounds of 60% muriate 
of potash. Not all of this is returned 
to the fields and when returned is not 
spread evenly. Agronomists at the 
Vermont station have shown that urine 
spots contained added nutrients that 
on an equivalent acre basis amounted 
to about 5,560 pounds of a 10-0.1-11 
fertilizer. The vegetation on such a 
spot is obviously oversupplied with 
nitrogen and potash and extremely de
ficient in phosphorus.

The farmer loses potash in erosion, 
water run-off, and in manures as well 
as by crop removal. Dr. A. R. Midgley 
of Vermont has shown that on a 15- 
cow farm just to make up for these 
losses from all sources would require 
an annual purchase of potash in 1,660 
pounds of an 0-20-20 or 5,500 pounds 

(Turn to page'45)
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A bove: Haying and harvesting usually include “ all hands”  on the farm . 

Below : Modern methods lessen the manpower required.
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Understanding To many the FAO may mean just another of the 
almost countless government organizations known 

_  _  _  by their initials during and since the war. To the
i ”. LI* informed the Food and Agricultural Organization

of the United Nations is one of the greatest hopes 
of mankind for peace and plenty in the future.

Secretary of Agriculture Clinton P. Anderson believes that perhaps the most 
important single task facing FAO is to gain wide understanding of its purposes 
and its methods among all groups of people in every nation in the world. Speak
ing before the 37th Annual Convention of Rotary International in Atlantic City, 
New Jersey, June 5, 1946, the Secretary explained FAO and its importance to all 
of our citizens in terms understandable and satisfactorily brief enough to be 
usable in disseminating information.

“FAO is the first tangible, operating agency the nations of the world ever have 
set up to attack the problem of hunger at its roots,” he said. “Its primary objec
tive is to help nations of the world to expand both the supply and the effective 
demand for food so that the earth’s two billion men, women, and children may 
have a better living. It seeks to bring new standards of nutrition to the world, 
and the means to meet those standards. It hopes to lift the curse which has kept 
two-thirds of the world’s people perpetually underfed.

“The job of FAO is colossal. Decades and generations must pass before FAO 
can hope to say that it has achieved material success. But it is a genesis.

“Already, we have seen an important example of what it means to have a per
manent international food organization. The Director General of FAO, Sir John 
Boyd Orr, called a Special Meeting on Urgent Food Problems to convene two 
weeks ago in Washington. I was happy to serve as chairman of the meeting, and 
as the United States delegate to point out that the Combined Food Board was a 
war agency that had outgrown its boots and should be succeeded by an agency 
organizecLand directed specifically toward meeting the new situation.

“The conference set something of a speed record for international gatherings. 
Within a week, it saw the creation of the International Emergency Food Council, 
which will have its first meeting on June 20th and will begin to function. It will 
look at food supplies and food needs on a global basis. It will not give orders, but 
it will seek export commitments from the exporting nations and will put those in 
the balance against the import requirements. It will provide a common meeting 
ground where the nations can agree on food conservation measures and production 
measures. And if the time comes that exports of any commodity could exceed the 
import requirements, all of the nations will know it and can use that knowledge 
to plan appropriate action.”

Secretary Anderson <went on to say that what we want in the world—and what 
we hope to promote through FAO and other organizations of the United Nations 
—is an increasingly productive agriculture, balanced by an increasingly productive
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industry. Only in that way can there be more food and more products to divide 
among all of us.

“Another major aim is that of developing the less-advanced countries. Fully 
two-thirds of the earth’s population haven’t the facilities or the techniques for 
producing enough to eat or wear, and people with a low standard of living are a 
serious threat to the living standards and safety of the rest of the world. From 
a strictly business point of view, production and markets can be expanded only if 
those who are now inefficient and underfed are enabled to do their full share of 
producing and consuming. They represent the greatest untapped markets in the 
world.

“But there is far more to the FAO job than coordination of production and 
trade. It must also promote research, education, and production techniques to 
lift the quantity, quality, and efficiency of agricultural production. This is a 
very definite, well-charted route toward better living. In the United States a 
close tie-up between our education, research, and agriculture goes back nearly a 
century in the work of the Department of Agriculture and the establishment of 
the Land Grant Colleges.

“Now, in about 3,000 counties, county agricultural agents work with farmers 
on one hand, and keep in touch with agricultural colleges on the other. When a 
new and better crop variety is developed, it gets into our fields just as fast as pos
sible. Through this extension service system science is translated into everyday 
farm practice. There is nothing quite like this system in the rest of the world. 
But we hope there will be. FAO will stimulate and aid the establishment of 
similar systems in other lands. And it will act as a global clearing house of agri
cultural knowledge from all parts of the world.”

Among other things, therefore, FAO is designed to be a world agricultural 
extension service. Anyone familiar with what the Extension Service has meant to 
the agriculture of the United States cannot help but place faith in the Food and 
Agricultural Organization and trust that it will receive the full cooperation 
which it deserves.

r» ■ 11  ■ The weed season is at hand. How much pleasanter would
I j l l I l I x U I I l I i y  be the summer days of farmer and urbanite with lawn and

garden if there were no such pesky thing as a weed. Meth- 
Weeds 0<̂s cultivation have been devised and new chemicals

introduced for weed control—many of them successful. 
Appearing rather radical, perhaps, is the use of fertilizer in weed control, espe
cially to those to whom it seems a weed will grow faster than anything else. Yet, 
L. B. Miller, Assistant Chief, Soil Experiment Fields, University of Illinois Col
lege of Agriculture, is credited with the statement that weed control is easier on 
soils kept fertile by use of lime, phosphate, and potash where needed, and by 
crop rotation.

“Although well-treated land holds much more water than poor land, the soil 
surface dries more quickly, making the land workable sooner. Thus good land 
can be cultivated to destroy weeds sooner after a rain than can poor land,” Mr. 
Miller maintains.

“Weeds constitute nature’s way of trying to prevent soil loss through leaching 
and erosion, but for all their good intentions they are not desirable compared with 
crop plants which, if properly used, are more effective and easier to control.

“While weeds, like crop plants, make more vigorous growth on fertile soil, 
good crop varieties respond more actively to good soil than do weeds, and com
petition from the weeds is relatively reduced. - Most common field crops planted 
in a fertile, well-prepared seedbed will outstrip the annual weeds and make con
trol of them rather easy.”
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Season A v e ra g e  Prices R eceived b y  Farm ers fo r  Specified  C o m m o d ities  *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 
per bu.

Potatoes 
Cents 

per hu.

Corn 
Cents 
per bu.

Wheat 
Cents 

per bu.

Hay 
Dollars 
per ton

Cottonseed 
Dollars 
per ton

Trucl
Crop

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June . . . .
Av. Aug. 1909 

July 19 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 62.70
1945

June.............. . 20.90 51.2 180.0 220.0 111.0 150.0 15.90 52.50
July............... . 21.25 56.3 183.0 230.0 112.0 146.0 15.40 55.00
August......... . 21.33 44.9 167.0 256.0 113.0 145.0 14.60 52.50
September. . . 21.72 43.2 138.0 207.0 112.0 145.0 14.30 51.40
October........ . 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00
November.. . 22.52 46.7 131.0 186.0 111 .0 153.0 14.90 51.30
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
May.............. 24.00 43.0 157.0 251.0 135.0 170.0 14.80 49.60

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
1923.................. 231 190 133 137 129 105 110 183
1924.................. 185 190 98 170 166 141 107 147 143
1925.................. 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.................. 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................ 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 

June.............. 169 512 258 251 173 170 134 233 269
July............ 171 563 263 262 174 165 130 244 244
August......... 172 449 240 292 176 164 123 233 240
September. . 175 432 198 236 174 164 120 228 159
October........ 180 459 181 205 176 171 120 226 181
November.. 182 467 188 212 173 173 126 227 236
December.. 184 438 197 221 170 174 130 228 228

1946 
January. . . . 180 363 208 237 171 174 132 226 249
February... 339 209 254 . •> 175 133 223 276
March......... 319 225 269 178 179 137 211 288
April............ 190 429 232 279 181 179 126 2 '3 282
May........... 430 225 286 210 192 125 220 177
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed 
of soda of ammonia meal 

per unit N bulk per S. E. Mills 
bulk unit N per unit N

Fish scrap, 
dried 

11 - 12%  
ammonia, 
15% bone 
phosphate, 

f.o.b. factory, 
bulk per unit N

Fish scrap, 
wet acid

ulated 6% 
ammonia, • 
3% bone 

phosphate, 
f.o.b. factory, 

bulk per unit N

Tankage 
11%.  

ammonia, 
15% bone 
phosphate, 
f.o.b. Chi
cago, bulk, 
per unit N

High grads 
ground 
blood, 

16-17% 
ammonia 
Chicago, 

bulk, 
per unit N

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 .....................
1945

June................
July.................
August...........
September. . .
October..........
November.. . .  
December.. . .

1946
January..........
February........
March...........
April...............
M ay................

192 2 .....................
192 3 .....................
192 4 .....................
192 5 .....................
192 6 .....................
192 7 .....................
1938.....................
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 .....................
1945

June................
July.................
August...........
September. . .
October..........
November.. . .  
December.. . .

1946
January...........
February..........
March............
April...............
May................

S.68 $2.85 $3.50 $3.53 $3.05 $3.37 $3.521.04 2.58 6.07 4.66 3.54 4.75 4.991.02 2.90 6.19 |4.83 4.25 4.59 5.16S. 99 2.44 5.87 5.02 4.41 3.60 4.25
1.11 2.47 5.41 5.34 4.70 3.97 4.751.06 2.41 4.40 4.95 4.15 4.36 4.90
1.01 2.26 5.07 5.87 4.35 4.32 5.70
1.67 2.30 7.06 6.63 5.28 4.92 6.00
!.57 2.04 5.64 5.00 4.69 4.61 5.72
1.47 1.81 4.78 4.96 4.15 3.79 4.58
S.34 1.46 3.10 3.95 3.33 2.11 .46
.87 1.04 2.18 2.18 1.82 1.21 1.36
.52 1.12 2.95 2.86 2.58 2.06 2.46
.52 1.20 4.46 3.15 2.84 2.67 3.27
.47 1.15 4.59 3.10 2.65 3.06 3.65
.53 1.23 4.17 3.42 2.67 3.58 4.25
.63 1.32 4.91 4.66 3.65 4.04 4.80
.69 1.38 3.69 3.76 3.17 3.15 3.53
.69 1.35 4.02 4.41 3.12 3.87 3.90
.69 1.36 4.64 4.36 3.35 3.33 3.39
.69 1.41 5.50 5.32 3.27 3.76 4.43
.74 1.41 6.11 5.77 3.34 5.04 6.76
.75 1.42 6.30 5.77 3.34 4.86 6.62
.75 1.42 7.68 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 8.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

.75 1.42 7.81 5.77 3.34 4.86 6.71

1.75 1.42 7.81 5.77 3.34 4.86 6.71
.75 1.42 7.81 5.77 3.34 4.86 6.71

1.75 1.42 7.81 5.77 3.34 4.86 6.71
.75 1.42 7.81 5.77 3.34 4.88 6.71
.75 1.42 9.07 7.59 3.34 4.86 7.30

Index Number* (1910*14 “ 100)
113 90 173 132 117 140 142
112 102 177 137 140 136 147
111 86 168 142 145 107 121
115 87 155 151 155 117 135
113 84 126 140 146 129 139
112 79 145 166 143 128 162
100 81 202 188 173 146 170
96 72 161 142 154 137 162
92 64 137 141 136 12 130
88 51 89 112 109 63 70
71 36 62 62 60 36 39
69 39 84 81 85 97 71
59 42 127 89 93 79 93
57 40 131 88 87 91 104
59 43 119 97 89 106 131
61 46 140 132 120 120 122
63 48 105 106 104 93 100
63 47 115 125 102 115 111
63 48 133 124 110 99 96
63 49 157 151 107 112 126
65 49 175 163 110 150 192
65 50 180 163 110 144 189
65 50 219 163 110 144 191

65 50 223 163 n o 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 163 n o 144 191

65 50 223 163 110 144 191
65 50 223 163 110 144 191
65 50 223 1*3 110 144 191
65 50 223 163 110 144 191
65 50 259 215 110 144 207
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W h o le s a le  Prices o f  P hosphates a n d  Potash * it

Super- Florida 
phosphate land pebble 

Balti- 68% f.o.b. 
more, mines, bulk,

per unit 
1910-14..............  $0,636
1922.
1923.
1924.
1925.
1926.
1927.
1928.
1929.
1930.
1931.
1932.
1933.
1934.
1935.
1936.
1937.
1938.
1939.
1940.
1941.
1942.
1943.
1944.

1945

.566

.550

.502

.600

.598

.525

.580

.609

.542

.485

.458

.434

.487

.492

.476

.610

.492

.478

.516

.547

.600

.631

.645

per ton 
$3.61

3.12
3.08 
2.31 
2.44 
3.20
3.09
3.12
3.18
3.18
3.18
3.18  
3.11 
3.14 
3 .30
1.85
1.85
1.85
1.90
1.90 
1.94
2.13 
2.00
2.10

Tennessee 
phosphate 

rock, 
75% f.o.b. 

mines, 
bulk, 

per ton 
$4.88 

6.90
7.50 
6.60 
6.16 
5.57
5.50
5.50
5.50
5.50
5.50
5.50
6.50 
5.67 
5.69
5.50
5.50
5.50
5.50
5.50 
5.64 
6.29 
5.93 
6.10

Muriate 
of potash 

bulk, 
per unit, 
o.i.f. At

lantic and 
Gulf porta 

$0,714 
.632 
.588 
.582 
.584 
.596 
.646 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.522 
.522 
.522

Sulphate 
of potash 
in bags, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,953 
.904 
.836 
.860 
.860 
.854 
.924 
.957 
.962 
.973 
.973 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777

Sulphate 
of potash 
magnesia, 
per ton, 
c.i.f. At

lantic and 
Gulf ports 

$24.18 
23.87 
23.32
23.72
23.72
23.58
25.55 
26.46
26.59
26.92
26.92 
26.90 
25.10 
22.49 
21.44 
22.94 
24.70 
15.17 
24.52 
24.75
25.55 
25 74
25.35
25.35

Manure 
salts 
bulk, 

per unit, 
o.i.f. At

lantic and 
Gulf ports1 

.$0,657

.537

.586

.607

.610

.618

.618

.618

.601

.483

.444

.505

.556

.572

.570

.573

.570

.205

.195

.195

Kainit, 
20% 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,655 
.508 
.474 
.472 
.483 
.524 
.581 
.602 
.605 
.612 
.612 
.591 
.565 
.471 
.488 
.560 
.607 
.623 
.670

June................ .650 2.20 6.20 .471 .701 22.88 .176
July................. .650 2.20 6.20 .503 .749 24.44 .188
August........... .650 2.20 6.20 .503 .749 24.44 .188
September. . . .650 2.20 6.20 .503 .749 24.44 .188
October.......... .650 2.20 6.28 .535 .797 26.00 .200
November.. . . .650 2.20 6.40 .635 .797 26.00 .200
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 .635 .797 26.00 .200
May................ .650 2.20 6 .40 .535 .797 26.00 .200 . . . .

Index Numbers (1910-U =“ 100)
1922.................... 106 87 141 89 95 99 78
1923.................... 103 85 154 82 88 06 . . . . 72
1924.................... 94 64 135 82 90 98 72
1925.................... 110 68 126 82 90 98 . . . . 74
1926.................... 112 88 114 83 90 98 82 80
1927.................... 100 86 113 90 97 106 89 89
1928.................... 108 86 113 94 100 109 92 92
1929.................... 114 88 113 94 101 110 93 92
1930.................... 101 88 113 95 102 111 94 93
1931.................... 90 88 113 95 102 111 94 93
1932.................... 85 88 113 95 101 111 94 90
1933.................... 81 86 113 93 91 104 91 86
1934.................... 91 87 110 68 79 93 74 72
1935.................... 92 91 117 58 72 89 68 75
1936.................... 89 51 113 65 74 95 77 86
1937..................... 95 51 113 71 79 102 85 93
1938.................... 92 51 113 73 81 104 87 95
1939.................... 89 63 113 73 79 101 87 93
1940.................... 96 53 113 72 77 102 87
1941.................... 102 64 n o 73 82 106 87 . . . .
1942.................... 112 59 129 73 85 106 84 . . . .
1943.................... 117 55 121 73 82 105 83 . . . .
1944.................... 120 68 125 73 82 105 83 . . . .

1945
June................ 121 61 127 66 74 95 80 e e e e

July................. 121 61 127 70 79 101 82 • e e e

August........... 121 61 127 70 79 101 82 • s e e
September. . . 121 61 127 70 79 101 82 • s e e
October.......... 121 61 129 75 84 108 83 e e e e

November.. . . 121 61 131 75 84 108 83 • e
December.. . . 121 61 131 75 84 108 83 e • e  e

1946
January......... 121 61 131 75 84 108 83 e-e e-e

February........ 121 61 131 75 84 108 83 e • e e

March............. 121 61 131 75 84 108 83 e • e e
April............... 121 61 131 75 84 108 83 e • e  e
May............. 121 61 131 75 84 108 83 e  e  e «
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C o m b in e d  In d e x  N u m b e rs  o f Prices o f  F e rtilize r M a te r ia ls , Farm  Products
a n d  A ll C om m od ities

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
1938 ............... 97 123 115
1939 ............... 95 121 112
194 0 ................  100 122 115
194 1................  124 131 127
194 2 ................  159 152 144
194 3 ................  192 167 150
194 4 ................  195 176 151

Fertilizer Chemical Organic 
materials! ammoniates ammoniates

Superphos
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

1945
June..........  206 180 155 95 57 175 121 69
July , . 206 180 154 96 57 175 121 74
August.... 204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 74
October.. .  199 182 154 97 57 175 121 78
November. 205 182 156 97 57 175 121 78
December . 207 183 156 97 57 175 121 78

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  211 192 162 100 57 195 121 76
• U. S. D. A. figures. Beginning Janu ary  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 Che 1924 level of the all-commodity index.

t  Department of Labor index converted to 1910-14 base. . . .
1 The Index numbers of prices of fertilizer materials are based on original study 

made by the Department of Agricultural Economics and Farm  Management, 
Cornell University. Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

l Beginning w ith  June 1941, manure sa lts prices are F. O. B. mines, the oniy
The annual average of potash prices Is higher than the weighted average of 

prices actu ally  paid because since 1926 better than 90% of the potash ased u» 
agricu ltu re  has been contracted fo r during the discount period. From 1937 on, 
th e  m axim um  se a so n a l discount h a s been 12% ,
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This section contains a short review o f some o f the most practical and im portant bulletins, and lists 
all recent publications o f the United States Departm ent o f A griculture, the State Experim ent Stations, 
and Canada, re lating to Fertilisers, Soils, Crops, and Econom ics. A file o f this departm ent o f BET TEB  
CROPS W ITH PLANT FOOD would provide a com plete index covering a ll publications from  these 
sources on the particu lar sub jects named.

Fertilizers
"The Fertilizer Trade in Canada," Dom, 

Bur. of Statistics, Dept, of Trade and Com., 
Ottawa, Can., July 1, 1944-June 30, 1945, W. 
H. Losee.

"The Effects of Fertilizer Treatments, 
Curing, Storage, and Cooking on the Carotene 
and Ascorbic Acid Content of Sweetpotatoes," 
Ga. Exp. Sta., Univ. System of Ga., Experiment, 
Ga., So. Coop. Series, Bui. 3, Dec. 1945, M. 
Speirs, H. L. Cochran, W. J. Peterson, F. W. 
Sherwood, and J. G. Weaver.

"Official Inspections 197," Agr. Exp. Sta., 
Univ. of Maine, Orono, Maine, Oct. 1945.

"Fertilizer Recommendations in Mississippi, 
1946," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 124, Dec. 1945, 
Clarence Dorman.

"Analyses of Commercial Fertilizers," N.
C. Dept, of Agr., The Bui. I l l ,  March 1946. 
"Results of Agronomic Research on the Use 
of Lime and Fertilizers in Ohio," Dept, of 
Agron., Ohio Agr. Exp. Sta., Wooster, Ohio, 
Agron. Mimeo. 96, Revised Dec. 6, 1945, R. 
E. Yoder.

"Inspection and Analysis of Commercial 
Fertilizers," Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Bui. 363, Dec. 1945, 
H. J. Webb.

"Fertilizer Recommendations for South Car
olina," Agr. Ext. Serv., Clemson Agr. College, 
Clemson, S. C., Cir. 283, April 1946, H. A. 
Woodle.

"Fertilizer Tonnage Sales Survey Report 
for Washington for July 1, 1944 to June 30, 
1945," Agr. Exp. Sta., State College of Wash., 
Pullman, Wash., Mimeo. Cir. 34, April 1946, 
S. C. Vandecaveye.

",Prewar World Production and Consumption 
of Plant Foods in Fertilizers," U.S.D.A., Wash
ington, D. C., Misc. Publ. 593, April 1946, K. 
G. Clark and Mildred S. Sherman.

Soils
' "Chemical Methods of Soil Analysis," Cen
tral Exp. Farm, Div. of Chem., Ottawa, 
Canada, Feb. 1946.

"Soil and Water Conservation in New 
Hampshire," Gen. Ext. Serv., Univ. of N. H., 
Durham, N. H., Ext. Folder 12, Oct. 1945. 

"Improving Land the Modern Way," Ext.

Serv., R. I. State College, Kingston, R. I., Ext. 
Bui. 94, June 1945, C. R. Creek ar>d J. F. 
Hauck•

"Management of Soils in the Lower Rio 
Grande Valley," Agr. Exp. Sta., A. & M. 
College, College Station, Texas, Cir. 110, 
March 1946, B. S. Pickett.

"Soil Erosion in Small Irrigation Furrows," 
Agr. Exp. Sta., Utah State Agr. College, Logan, 
Utah, Bui. 320, lan. 1946, 0 . W. Israel sen, 
G. D. Clyde and Cyril W. Lauritzen.

"Sprinkler Irrigation," Agr. Ext. Serv., State 
College of Wash., Pullman, Wash., Ext. Bui. 
336, March 1946, Gustav H. Bliesner.

"Soil Survey of Lincoln County, Tennessee," 
Agr. Exp. Sta., Univ. of Tenn., Knoxville, 
Tenn., Ser. 1937, No. 16, Issued Feb. 1946, 
Foster Rudolph, L. f. Strickland, E. F. Henry, 
Robert Wildermuth and B. H. Williams.

"Review of Principal Results, 1945," S.C.S., 
So. Piedmont Conservation Exp. Sta., Watkins- 
ville, Ga., May 1, 1946, B. H. Hendrickson, 
John R. Carreker and William E. Adams.

"Soil Conservation Service Research Sum
maries, Part II," U.S.D.A., Washington, D. C., 
Jan. 1946, J. H. Stallings.

Crops

A new “Handbook for Agricultural 
Workers 1945-46” has been published 
by the Agricultural Extension Service, 
North Carolina State College, Raleigh, 
North Carolina, covering the important 
data on agriculture and including rec
ommended practices on agricultural 
engineering, agronomy, animal hus
bandry, dairy husbandry, entomology, 
fruit spray schedules, horticulture, plant 
pathology, and poultry. The pocket 
size volume is, as its name implies, a 
most convenient ready fund of informa
tion. The little book sells for 60<* 
and the Station prefers some form of 
money order or check made out to the 
Extension Emergency Fund. They do 
not wish to receive stamps.
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"Addresses and Proceedings, Potato Section, 
Ontario Crop Improvement Association," Ont. 
Dept, of Agr., Crops, Seeds, & Weeds Branch, 
Toronto, Ont., Can., Feb. 11, 1946.

"Avocado Production in Florida," Agr. Ext. 
Serv., Gainesville, Fla., Bui. 129 (Rev. Bui. 
112 and 272), March 1946, H. S. Wolfe, L. 
R. Toy, A. L. Stahl, (Rev. by H. S. Wolfe).

"Fifty-seventh Annual Report of the Dir
ector," Ga. Exp. Sta., Univ. System of Ga., 
Experiment, Ga., July 1, 1944 to June 30, 
1945.

"Varieties of Vegetables and Fruits Recom
mended for Freezing," Ext. Serv., Univ. of 
Md., College Park Md., Ext. Mimeo 25, 
April 1946, Francis C. Starke, Jr.

"Production and Utilization of Silage in 
Mississippi," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Bui. 425, Nov. 1945, H. 
W. Bennett, R. H. Means, W. C. Cowsert,
0 . A. Leonard, and Marvin Gieger.

"Soybean Varieties and Dates of Planting 
in the Yazoo-Mississippi Delta," Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bui. 428, Jan. 1946, Paul R. Henson and 
Robert S. Carr.

"Dry Land Pasture Experiments at the 
Central Montana Branch Station, Moccasin, 
Montana," Agr. Exp. Sta., Montana State Col
lege, Bozeman, Mont., Bui. 431 (Rev. B. 388), 
Oct. 1945, Ralph M. Williams and A. H. 
Post.

"Measured Crop Performance, 1945," Agr. 
Exp. Sta., Univ. of N. C., Raleigh, N. C„ 
Bui. 354, Jan. 1946, R. P. Moore and G. K. 
Middleton.

"1945 Rose Test at the Pennsylvania State 
College," Agr. Exp. Sta., Pa. State College, 
State College, Pa., Jn. Ser. Paper 1300, Dec. 13, 
1945, E. 1. Wilde and R. P. Meahl.

"The Cotton Contest— 1945," Ext. Serv., 
Clemson Agr. College, Clemson, S. C., Cir. 
278, March 1946, H. G. Boylston.

"Agricultural Research in South Dakota, 
Fifty-eighth Annual Report," Agr. Exp. Sta., 
S. D. State College, Brookings, S. D., July
1, 1944 to June 30, 1945.

"South Dakota Corn Performance Tests, 
1945," Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 60, Jan. 1946, Karl F. 
Manke.

"Boysenberries and Youngberries," Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
S. Cir. 213, January 1946.

"Strawberry Growing in Washington," Agr. 
Ext. Serv., State College of Wash., Pullman, 
Wash., Bui. 246 (R ev) March 1946, John C. 
Snyder.

"Pollination of Tree Fruits and Nuts," 
Agr. Ext. Serv., State College of Wash., Pull
man, Wash., Bui. 342, April 1946, John C. 
Snyder.

"4-H Garden Club Outline," Agr. Ext. Serv., 
State College of Wash., Pullman, Wash., 4-H 
Club Cir. 24 (R ev), March 1946, J. C. Dodge,
D. H. Brannon, and C. T. Meenach.

"Gardening as a 4-H Project," Ext. Serv., 
Univ. of Wis., Madison, Wis., Cir. 4H-51, 
January 1946, O. B. Combs, T. C. Allen, R.
E. Vaughan, and K. C. Berger.

"Descriptions of and Key to American Potato 
Varieties," U.S.D.A., Washington, D. C., Cir. 
741, April 1946, C. F. Clark and P. M. Lom
bard.

Economics

"Connecticut Vegetable Industry and Its 
Outlook for 1946," Dept. of. Agr., Bur. of 
Markets, Hartford, Conn., Bui. 93, April 1946.

"1945 Statistics of Diversified Agriculture 
in Hawaii," Agr. Ext. Serv., Univ. of Hawaii, 
Honolulu, T. H., Cir. 199, April 1946.

",Illinois Farm and Home Outlook for 1946," 
Ext. Serv., Univ. of 111., Urbana, III., Cir. 600, 
Jan. 1946.

"Soybean Production Experience in Illinois," 
Agr. Exp. Sta., Univ. of III., Urbana, III., 
AE2345, Oct. 1945.

"Farm Ownership in Louisiana Financed 
Under the Bankhead-Jones Farm Tenant Act," 
Dept, of Agr. Econ., La. State Univ., Baton 
Rouge, La., Bui. 397, Aug. 1945, Willie Mae 
Alexander.

"Economics of Broomcom Production in 
New Mexico," Agr. Exp. Sta., College of A. 
& M., State College, N. M., Bui. 326, Dec.
1945, Morris Evans.

"The New York Agricultural Outlook 1946," 
College of Agr., Cornell Univ., Ithaca, N. Y., 
Bui. 691. Jan. 1946.

"Agricultural Production to Meet 1946 
Needs," Agr. Exp. Sta., Clemson Agr. College, 
Clemson, S. C., Cir. 70, Nov. 1945, G. H. 
Aull and M. J. Peterson.

"Land Ownership Trends in North Dakota 
Selected Years, 1929-1944," Agr. Exp. Sta., 
N. D. Agr. College, Fargo, N. D., Bui. 337, 
Dec. 194r5, Lyman W. Wallin and Reuben 
Engel king.

"Membership Relations in Farmers' Coopera
tives," Agr. Exp. Sta., O /̂a. A. & M. College, 
Stillwater, Okla., Cir. 122, April 1946, Adlowe 
L. Larson.

"Costs Materials and Practices in Growing 
Irish Potatoes on Cumberland Plateau," Dept. 
of Agr. Econ. & Rural Soc., Agr. Exp. Sta., 
Univ. of Tenn., Knoxville, Tenn., Rural Res. 
Ser. Mono. 194, Jan. 15, 1946, F. N. Masters 
and C. C. Mantle.

"The Vermont Farm Outlook" dgr. Ext. 
Serv., Univ. of Vt., Burlington, Vt., April
1946, Roy S. Beck

"The Farm Business and Farm Family Liv
ing as Related to Land Class in Nine Vermont 
Towns," Agr. Exp. Sta., Univ. of Vt., Bur
lington, Vt., Bui. 526, Dec. 1945, Robert M. 
Carter.

"Meeting Farm Production Needs for 1946," 
Ext.' Serv., Va. Polytechnic Inst., Blacksburg, 
Va., Bui. 167, Jan. 1946.



June-July 1946 39

"More Production Through Better Practices," 
Agr. Exp. Sta., W. Va. Univ., Morgantown, W. 
Va., Bui. 320, Sept. 1945, D. M. Keyes.

"Keeping the Farm in the Family— A Study 
of Ownership Processes in a Low Tenancy 
Area of Eastern Wisconsin," Agr. Exp. Sta., 
Univ. of Wis., Madison, Wis., Res. Bui. 157, 
Sept. 1945, K. H. Parsons and E. O. Waples.

"Agricultural Statistics, 1945," U.S.D.A., 
Washington, D. C., 1945.

"Feed Grains and Meat Animals in War 
and Peace," U.S.D.A., Bur. of Agr. Econ., 
Wash., D. C., F. M. 51, Nov. 1945, C. W. 
Cric\man.

"Farm Production in War and Peace," 
U.S.D.A., Bur. of Agr. Econ., Wash., D. C.,
F. M. 53, Dec. 1945, Glen T. Barton and 
Martin R. Cooper.

"Economics of Flax Production in Kansas,” 
U.S.D.A., Bur. of Agr. Econ., Wash., D. C., 
Jan. 1946, Ned O. Thompson.

"The Flax Grower in Postwar Agriculture," 
US.D.A., Bur. of Agr. Econ., Wash., D. C., 
Dec. 1, 1945, Weber H. Peterson.

"Inheritance of Farm Real Estate, 1920- 
1945—A List of References,” U.S.D.A., Wash., 
D. C„ Libr. List 22, Jan. 1946, A. M. Hannay.

"Report of the Manager of the Federal 
Crop Insurance Corporation, 1945," U. S. 
D. A., Washington, D. C.

"The 12th Annual Report of the Farm 
Credit Administration 1944-45," U. S. D. A., 
Washington, D. C.

"Seven Steps to Help You Face the Future 
with Cotton," Ext. Serv., U. S. D. A., Wash
ington, D. C., A1S-41, Jan. 1946.

"The Farm Real Estate Situation, 1944-45," 
U. S. D. A., Washington, D. C., Cir. 743, Oct.

1945, M. M. Regan, A. R. Johnson, and Fred 
A. Clarenbach.

"Federal Legislation, Regulations, and Rul
ings Affecting Cooperative Extension Work, 
in Agriculture and Home Economics," U. S. 
D. A., Washington, D. C., M. P. 285 (Rev.) 
Jan. 1946.

"High-Level Food Consumption in the 
United States," U. S. D. A., Washington, D. C., 
M. P. 581, Dec. 1945, Willard W. Cochrane.

"Air Transport of Agricultural Perishables," 
U. S. D. A., Washington, D. C., M. P. 585, 
lan. 1946.

"Facts About Cotton and Southern Farm
ing," U. S. D. A., Washington, D. C., M. P. 
594, Feb. 1946.

"Peacetime Adjustments in Farming Possi
bilities under Prosperity Conditions," U. S. 
D. A., Washington, D. C., M. P. 595, Dec. 
1945.

"Marketing and Manufacturing Margins for 
Tobacco," U. S. D. A., Washington, D. C., T. 
Bui. 913, March 1946, L. D. Howell and 
Wade P. Young.

"1946 Agricultural Outlook Charts," U. S. 
D. A., Washington, D. C., Dec. 1945.

"Cropland Use and Soil Fertility Practice in 
War and Peace," U. S. D. A., Washington,
D. C., F. M. 52, Jan. 1946, Donald B. Ibach.

"Current Developments in the Farm Real 
Estate Market," U S. D. A., Washington, D. C., 
March 1946.

"Cotton Quality Statistics United States 
1944-45," U. S. D. A., Washington, D. C., 
CS-15, 1945.

"Annual Report on Tobacco Statistics 1945,” 
U. S. D. A., Washington, D. C., CS-16, Dec. 
1945.

Farm Population Shifts

The farm population comes out of the 
war not only fewer in numbers, but also 
with a change in age groupings, Dr. 
C. C. Taylor of the Bureau of Agricul
tural Economics points out. Between 
1940 and 1945 the number of persons 
living on farms decreased by 5 millions, 
or more than 15 per cent. From 1940 
to 1944 there was a loss of 40 per cent 
in the number of males between 14 and 
24, and a drop of more than 20 per cent 
of those between 25 and 44. The num
ber of persons 45 or over remained 
about the same.

Readjustments are to be expected, 
says Dr. Taylor. Some demobilized 
servicemen and industrial workers will

return. How many will return depends 
largely on employment opportunities. 
Such movements respond sensitively to 
economic opportunities elsewhere. If 
widespread unemployment exists, there 
will probably be a considerable shift of 
people to farms.

“Shifting to non-farm jobs,” says Dr. 
Taylor, “or combining them with farm
ing has been an important means of 
raising the level of living of farm fami
lies. The amount of non-farm work 
done by farm operators during 1943 
was 36 per cent greater than in 1939, 
while the wage income from such work 
increased by a much greater percent-

>9age.
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The Newest Potato Pest — Golden Nematode
( From page 19)

tation. Spread in the intensive potato- 
growing areas could be slowed, he 
thinks, by diversified farming and by 
isolating fields.

So far, the only mandatory control is 
applied by New York State which has a 
primary regulation against the use of 
seed potatoes from infested or exposed 
fields for planting in other areas. The 
State also has taken some measures 
against the re-use of potato containers 
and requires thorough cleaning of farm 
implements that are to be moved from 
infested fields for use in fields outside 
the golden nematode area. There are, 
however, no regulations applying to

the movement or cleaning of automo
biles and trucks.

Checking up on what the pest has 
been doing geographically, State and 
Federal inspectors have found little in
dication of the presence of the pest out
side the central area. Surveys covering 
practically all potato land on the island 
brought to light three new small infes
tations, none more than two miles out 
from the original area. Last year the 
Department surveyed potato areas in 17 
northern and northeastern states but 
found no indication of the golden nema
tode in any of them.

Dynamic Sassafras Soils
( From page 15)

matter content is good and the soil 
is well supplied with total N, a con
dition about average for the virgin 
soils of the Coastal Plain.

The yield figures, although maximum 
yields were not obtained because the 
plants were not allowed to mature, bear 
out Dr. Hester’s conclusion that al
though the Lansdale and Toledo soils 
have a greater potential, they have no 
greater producing power than the 
Sassafras sandy loam after fertilizer, 
lime, and minor elements are added. 
The yields of green and dry fruit on 
the three soils without added amend
ments were as follows:

Grams Grams
Sassafras sandy loam...................  38 .4  5 .2
Lansdale loam  160.5 8 .8
Toledo................................................ 513.5 29.8

With fertilizer added, the yields on 
the three soils were—343.5 and 5.2,
946.5 and 56.2, and 971.5 and 59.3,

showing that fertilizer increased the 
yield on the Sassafras sandy loam nearly 
10 times while fertilizer on the Lans
dale and Toledo increased yields about 
six and two times the yield before the 
fertilizer was added. When fertilizer, 
lime, and minor elements were added 
to the Sassafras sandy loam, the yield 
was about 24 times the yield of the 
virgin soil or 906.0 grams as compared 
with maximum yields of 976.5 and
971.5 grams on the Lansdale and 
Toledo respectively.

It is evident from the following table 
that fertilizer, lime, and minor elements 
are needed on a Sassafras sandy loam 
for highest yields of tomatoes and that 
when these are added its producing 
ability is nearly equal to that of soils 
which are far more fertile and have 
a greater potential. When fertilizer 
alone was added to the Sassafras sandy
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v . u .  Nothing addedYields in grams _ “Green-Dry wts.
Sassafras sandy loam   3 8 .4  5 .2
Lansdale loam  160.5 8 .8
Toledo..........................................  513 .5  2 9 .8

loam, the yield was increased nearly 
10 times. With fertilizer, lime, and 
minor elements, the yield was increased 
about 24 times so that the maximum 
yield was nearly as great as the maxi
mum yields on the other two soils. Of 
interest also is the fact that fertilizer 
alone gave the highest yield on the 
Toledo while on the Lansdale and 
Sassafras all of the plant-food elements 
were needed for maximum yield.

Summary of the Experiments
Eleven different soil types were 

brought to the greenhouse and placed 
in 3-gallon pots. Yield records were 
kept and analyses were made for sugars, 
vitamin C, titratable acids, and mineral 
and nitrogen content of the dried fruit. 
The amount of plant nutrients present 
in the soil, that taken from the soil 
by the fruit, and that removed from the 
soil by leaching are summarized.

Fertilizer increased the titratable 
acids in the fruit when used on the 

(i soil without lime while lime alone 
showed a decrease. Fertilizer and lime 
and fertilizer, lime, and minor elements 
improved the vitamin C, sugar, and 
general quality of the fruit. On the 
acid soils fertilizer increased the yield 
but did not produce a satisfactory

Fertilizer Fert., Lime, and 
and Lime Mn elements

200 .5  8 .6  817 .5  4 5 .8  906 .0  55 .3
206 .5  9 .7  895 .5  5 4 .6  976 .5  57 .6
542 .5  3 9 .6  635 .5  4 8 .2  588 .0  3 4 .7

crop. Lime increased the yield but did 
not give a satisfactory crop. Lime and 
fertilizer greatly increased the yield 
and quality of crop. The most satis
factory crop was secured when fer
tilizer, lime, and minor elements were 
added to the soil.

Sherman T. Perkins of Wrightstown, 
N. J., has been a member of the Ten- 
Ton Tomato Club for eight consecu
tive years which indicates that his pro
duction of tomatoes has been above 
the average. His soil is a typical Sassa
fras sandy loam and in 1941, for ex
ample, his yield was 19.2 tons per 
acre on 9.55 acres. He applied 1,500 
pounds of hydrated lime, 1,200 pounds 
of a 4-8-10 fertilizer, and used a starter 
solution. Contrary to many experiences 
this large amount of fertilizer applied 
in the row has had no injurious effects 
on the plants.

Many other members of the Ten-Ton 
Club farm sandy loams and apply the 
fertilizer part before plowing and part 
in one or two side-dressings. Five 
of the six winners in 1945 followed 
this method of applying the fertilizer. 
It is generally conceded that on light 
soils the fertilizer should be applied 
in two or more applications.

Mistakes Versus Essentials of Pond Management
{From page 23)

Fertilizer Lime

343 .5  5 .2
946 .5  5 6 .2
971 .5  5 9 .3

tion is as simple to mana*ge as bass and 
bluegills, and experimental results have 
proved no combination of fish as suc
cessful.

3. Brush and trees in a pond neither 
increase the fish nor make fishing 
better. Sand, gravel, or rock piles for 
spawning are entirely unnecessary.

Pond fish will spawn adequately with
out them.

4. Addition of golden shiners, giz
zard shad, top minnows, and other 
“base food” is unnecessary. The small 
bluegills and bass provide adequate 
food and will eat all mosquito larva 
in weedless ponds.
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5. Screens across spillways are dan
gerous and largely unsuccessful. Little 
fish washed out even in great numbers 
are of no consequence—there will be 
that many more produced. Large fish 
go out only with deep flows through 
spillways—a condition avoidable by 
making wide spillways that spread the 
overflow thin (no more than 3 to 6 
inches deep) and by avoiding flood 
waters, either by diversion ditches, or 
still better, by selecting sites on small 
watersheds.

6. Kingfishers, herons, fish ducks, 
and other birds have no material in
fluence on fish in farm ponds. They 
eat only little fish of which every pond 
will have plenty. Only in hatcheries 
where thousands of fingerlings are 
kept in relatively little water are such 
birds undesirable.

7. Planting of water lilies, mosses, or 
other water weeds is, of course, detri
mental. More fish are produced in 
weedless ponds than in those that are 
weedy.

8. Running water to “keep it fresh” 
is unnecessary. The plant and animal 
life, together with the sunlight, main
tain a healthful condition for fish, 
livestock, and people even in waters re
maining without “fresh” water enter- 

ing-
9. Leaving stumps or putting wire, 

posts, broken glass, and other impedi
ments in ponds to “keep some so-and-so 
from seinin’ all the fish out” makes 
wading, swimming, and fishing un
pleasant. Very few ponds can be 
seined heavily enough to reduce the 
brood stock substantially. Depth is 
usually sufficient guarantee against 
harmful seining.

10. Draining a pond to “dry it out 
for weed control” is not successful. 
Weeds that live beneath the surface 
can be killed and kept out with shade 
resulting from the dark green colora
tion of fertilized water; the roots of 
water lilies can be exhausted by cutting 
the leaves as they reach the surface of

the water (several cuttings are neces
sary as exhaustion proceeds slowly); 
and cattails and similar “edge-weeds” { 
can be kept under control by pulling 
them occasionally as they appear. ‘Blue- 
stone (copper sulphate), calcium ar
senate, and other chemicals are less 
desirable for weed control as some 
weeds are not harmed substantially. 
Chemical poisons kill fish foods too, j 

and the “successful” results are but 
temporary.

11. “Feeding” with stale bread, 
grain, or other foods is less efficient 
than fertilizer and contributes little 
to the poundage of fish when fed in 
the small quantities usually given. Five
or ten pounds of such foods will prob- ; 
ably produce one pound of fish—to add 
to the 500 pounds per acre supported 
in fertilized water.

12. The use of manures, cottonseed 
meal, hay, or other organic fertilizers 
is not so successful or productive of 
fish as inorganic chemical elements. 
Organic materials support the unde
sirable pond scums.

13. Closed seasons or “protected 
areas” are quite unnecessary in con
servation of pond fish. In fact, the- 
spawning beds of bluegills should be 
located and heavily fished if a high 
yield is to be harvested. It is foolish 
fear to refrain from catching fish when
ever they will bite.

14. It is not necessary to fish the ( 
bass and bluegills in proportion to the 
original stocking for the purpose of 
keeping a balance. The bass will 
maintain a correct balance whether the 
owner takes only bass or only bluegills.
To enjoy full use and to harvest the 
usable surplus, however, both bass and 
bluegills should be fished; the possible 
yield is approximately three pounds of 
blue gills for every pound of bass.

15. A narrow belief has been built 
up by contests and sports-lore that 
“catching the big ones” is the foremost 
(and, to some, the only) objective of 
fishermen and fish producers. To a
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size-hungry fisherman, one should sug
gest the Gulf of Mexico or either of 
the two oceans bordering the United 
States. Now that pond owners know 
how to produce more fish, it is time 
to recognize as “master fisher” he who 
can produce the most pounds of fish 
per acre and catch delightful strings 
of fish frequently. Most people like 
small pan fish, and like to catch them, 
too, if the braggart and the contest

winner does not bully them into em
barrassment.

All of the foregoing 15 common, but 
futile practices, are an unnecessary 
waste of effort. And the worst of these 
wrong practices will ruin fishing in 
any pond. More than that, it is simpler 
and easier to do the five essential things 
which make farm pond fishing a 
pleasure—and put healthful food on 
the table.

Pastures in Mississippi Produce Profits
( From page 25)

White Dutch clover and Dallis will 
easily carry two head of cattle per acre 
for a period of four months, then one 
head per acre after the clover is gone for 
a period of five months, giving a total 
of nine months. Oats and crimson 
clover will provide grazing from Oc
tober 15, when the oats are ready to 
graze, and then beginning February 1, 
the crimson will fill in until May 1.

The farmers in Walthall County have 
used a number of fertilizers in estab
lishing white clover pastures. Some 
have used complete fertilizers such as 
4-8-8 or 6-8-8; some combinations of 
lime, superphosphate, and potash. How
ever, the most general practice recom
mended by county officials is one ton 
of basic slag and 200 pounds of muri
ate of potash at the time of establishing

Where the W hite Dutch runs out is where the fertilizer ran out. The plot to the right was treated 
with one ton o f basic slag and 2 0 0  pounds o f m uriate o f potash. The check to the left was plowed 
and seeded ju st like the other, but received no fertilizer. W. C. Sm ith, dairym an, shown at le ft,

has some o f the finest pastures in the county.



44 B e t t e r  C rops W it h  P la n t  F ood

the pastures. To maintain the pastures, 
they are now using or recommending
1,000 pounds of basic slag and 50 
pounds of potash annually. The heavy 
applications of fertilizer are applied at 
the time of establishing or renovating 
the pastures.

It is believed that reseeding of pas
tures will not be necessary in Walthall 
if they are renovated and properly 
fertilized when the clover begins to 
weaken, or shows signs of being 
crowded out by grass or objectionable 
weeds. This has been demonstrated 
on a number of farms.

Many thousands of pounds of seed 
have been wasted by broadcasting on 
land inadequately prepared and im
properly fertilized. Preparing the land 
has been found to be very important, 
but under certain conditions white 
clover may be grown successfully with
out immediate preparation. For ex
ample, land properly prepared and fer
tilized for lespedeza makes an ex
cellent seedbed for the beginning of 
a permanent pasture. However, it is 
important that the hay be cut fairly 
close to the ground, leaving a clean 
surface for seeding.

The large amount of nitrogen added 
to the soil by white clover stimulates 
the growth of Bermuda and other 
grasses, and if they are not grazed 
fairly close or mowed in the fall, the 
clover probably will not appear the 
following spring. The seeds germinate 
and young plants die.

Pasture fertilizer recommendations 
from the Mississippi Experiment Sta
tion of State College are as follows:

N ew  pastures—First, sample the 
area to be put to pasture as directed 
by the County Agent and let him send 
the samples to the Soil Testing Labora
tory. Lime to bring the pH of the soil 
to between 6.5 and 7. This will vary 
with soil type, topography, degree of 
erosion, etc.

Apply liberal amounts of some phos- 
phatic material if soil tests low or 
medium in phosphate. Apply at least 
100 pounds of available P2Os to be

followed by annual applications of 60 
pounds of P20 5 per acre.

Soils testing low or medium in 
potash should get an application of 100 
pounds of K20  per acre. This equals 
200 pounds of muriate of potash or its 
equivalent per acre.

The above amounts, if not supplied 
with materials, may be supplied by
1,000 pounds of basic slag plus 200 
pounds of muriate or 800 pounds of 
an 0-14-7 per acre.

Top-dressing a newly seeded or 
sodded pasture after growth begins 
with 200 pounds of nitrate of soda or 
its equivalent is recommended.

Old or existing pastures—Top- 
dress sandy soils with 500 pounds of 
finely ground liming material and 
heavy soils with 1,000 pounds every 
five years.

Apply at least 60 pounds of available 
P2Os per acre per year. Use 50 pounds 
of available K 20  per acre every other 
year. Under management, apply 16 
to 32 pounds of nitrogen per acre in 
July.

Tem porary pastures—Fertilize 
legume crops with 60 pounds of avail
able P20 5 and 25 pounds of available 
K20  per acre. Four hundred pounds of 
0-14-7 may be substituted for above 
materials. Grass crops such as the 
small grains should receive 32 pounds 
of nitrogen per acre two weeks before 
grazing.

The lowering of the cost of produc
tion and the efficiency of production 
are as important in agriculture as in 
any other type of industry. In this 
economic sense, the efficient produc
tion of livestock and livestock products 
is directly related to the production 
of pastures.

Soil fertility is probably the most 
important factor to be considered in 
the selection of land for pasture. Like 
other crops, pasture plants can pro
duce only in proportion to the produc
tive capacity of the soils upon which 
they are grown. Land that is too poor
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to produce crops will cause disappoint
ment if put to pasture without fertiliza
tion.

Should land that is to be put to pas
ture have slope enough to be subject 
to erosion, means should be provided 
for erosion control. When converting 
previously terraced fields to pasture, 
the terraces and the row system should 
be re-worked so that all rows are on 
a contour and the furrows are shallow 
enough to allow mowing. Erosion con
trol also prevents the movement of 
seed and fertilizer by flowing water.

Potash has given profitable results 
on many soil types. Especially is this 
true where legumes have been grown 
for hay for many years. An applica
tion of 200 to 300 pounds of muriate 
of potash or its equivalent made just 
before disking is recommended.

In the establishment of newly seeded 
pastures, an application of nitrogen will 
hasten the establishment of the grasses. 
A top-dressing of 100 to 200 pounds of 
nitrate of soda or its equivalent after 
the grasses are up or starting growth 
will greatly hasten their establishment.

Potash: The Sugar Maker
(From page 26)

of 2-12-6 if these mixed fertilizers were 
used.

Our heavy virgin timbered soils con
tained up to 40,000 pounds of potash 
per acre at 6-inch depth. Of this only 
300 to 600 pounds were available. The 
unavailable bulk of potash in the soil 
is like the cash in a bank to the man

on the sidewalk. As long as he only 
had a dime in his pocket, the frozen 
reserve was hardly of much use or com
fort to him. So it is in the soil; this 
available supply is today dangerously 
low in nearly all soils not heavily ferti
lized. The hunger signs of potash star
vation are so common that every farmer
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owes it to himself to learn to recognize 
them.

We marvel at the performance of 
such crops as alfalfa. It is common 
experience that the oftener alfalfa is 
grown on a held, the fewer seems to 
be the years that a stand will last. 
Just figure out how many tons of hay 
have been removed and calculate how 
much potash has been removed at the 
rate of about 45 pounds potash (K 20 )  
per ton of hay. Then add up how 
much potash has been returned in fer
tilizer and in manures (1 ton manure 
adds about 6 to 10 pounds potash) 
and you will not be surprised at one 
trouble causing the poor alfalfa yield.

Remember, the alfalfa root feeds out 
of the same taproot hole as long as the

alfalfa lives and then think how this 
root and its smaller roots must have 
just about drained dry the soil next to 
these roots after 4 or 5 years of heavy 
production. Also, remember that crops 
may suck up too much potash if it is all 
added in large infrequent doses. An
nual or semiannual applications have 
advantages over big ones 3 or 4 years 
apart.

Fortunately, potash presents no such 
serious reaction with the soil compo
nents that lock it up as does phosphate. 
So the problem of adding potash is 
simple as to manner of application. 
Just get it on, and be sure it is balanced 
with adequate phosphate, dolomitic 
limestone, some nitrogen and boron.

I

A Machine for Deep Fertilizer Placement
(From page 20)

up for the development of a machine 
which does not have these drawbacks. 
In short, a machine is needed which 
will place fertilizer at any depth from 
the surface of the soil to depth of 
plowing, and will have a hopper of 
handy height and of sufficient size to 
minimize the number of refills.

Fertilizer is the more effective the 
shorter the time between its applica
tion and need by the crop. This prin
ciple works against the farmer who 
likes to or must plow in the fall. There
fore there is also need for a machine 
which will place fertilizer deep in the 
spring on fall-plowed land.

It was decided rather reluctantly 
that qualifications as stated could be 
best obtained only in a machine which 
was an entity in itself. In the fall of 
1944 the principal requirements of such 
a machine were suggested to the E. S. 
Gandrud Company, Owatonna, Min
nesota, already manufacturer of a

broadcast fertilizer spreader. It was 
hoped that Mr. Gandrud would have 
an experimental machine ready for 
trial in the spring of 1945, but labor 
and materials shortages delayed com
pletion until well after planting season. 
The general features of the implement 
put together by Mr. Gandrud can be • 
seen in the accompanying photograph. 
The hopper capacity is approximately 
500 pounds and it is designed to place 
the fertilizer as deep as the land is 
plowed, but can be used for shallower 
placement. The shoes are spaced 15 
inches apart and in the present model 
are not adjustable for various widths 
of spacing. It should be emphasized, -• 
however, that this machine is only in 
the experimental stage and it is planned 
to use it this coming season to deter
mine its practicability, flexibility, and 
general all around usefulness and to 
determine what modifications are 
necessary.
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One possible objection to this ma
chine is that it represents another im
plement for the farmer to buy. Further
more it is proposed that the implement 
be used on plowed land just prior to 
seeding and this involves another 
farm operation when time is at a 
premium. However, it is believed that

in areas where the principles of deep 
and heavy fertilizer placement are 
practiced, the advantages of such a 
machine heavily override the disad
vantages and at least promise to over
come some of the defects inherent in 
the attachment to the plow currendy 
used for placing fertilizer deep.

Improved Production on Hubber Plantations
(From page 12)

change in soil structure. Tests showed 
a marked development of alkalinity in 
the soil which was, of course, caused 
by the alkaline residue from the long- 
repeated applications of sodium nitrate. 
This unfavorable development is an 
illustration of the trouble which can 
arise from the long-continued applica
tion of one type of fertilizer. Such dif
ficulties can be avoided by alternating 
with another fertilizer involving a resi
due of the opposite reaction, in this 
case for example, by substituting am
monium sulphate occasionally in place 
of the sodium nitrate.

It is not impossible, of course, that 
somewhat similar difficulties will even
tually arise in areas accorded long- 
continued applications of ammonium 
sulphate alone, due in this case to the 
development of excess acidity from the 
acid residue; so far, however, there 
have been no signs of trouble from 
this cause.

In addition to the two experiments 
discussed in this paper, many other 
manuring experiments have been con
ducted on the plantations of the United 
States Rubber Company in Sumatra and 
Malaya. As a general resume of the 
results obtained, it is of interest to 
mention the following:

1. Appreciable yield improve
ments attend the application of all 
types of nitrogenous fertilizers ex

amined, regardless of the chemical 
form of the nitrogen.

2. The use of phosphatic manures 
by themselves does not result in in
creased production. Following treat
ment by a combination of nitrogen 
plus phosphate, the trees occasionally 
show greater improvement in ap
pearance than that attending the use 
of nitrogen alone; the yields, how
ever, are no better than those avail
able from the use of the accompany
ing nitrogen by itself. Actually, there 
is some slight evidence to the effect 
that the application of phosphate 
tends to repress yields. If true, this 
can be taken to indicate that maxi 

•mum rubber production does not 
necessarily attend optimum growth 
conditions for the tree.

3. As a general rule, the available 
potash in the plantation lands under 
discussion seems to be adequate; it 
has only been possible to demonstrate 
an advantage from potash manuring 
in certain very restricted areas in 
Malaya consisting, for the most part, 
of old sandy river beds.

Improved Planting Material
It is not the intention in the present 

paper to enter into a detailed discussion 
of gcnetical selection with rubber lead
ing to the development of better plant
ing stock. It is of interest to touch
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Photograph showing the typical appearance o f a nitrogen-starved stand o f rubber. Note the pale, 
sm all-leafed and sparse foliage which perm its an abundance o f light to reach the ground. Here

the soil is too poor to support a ground cover.

upon this subject in passing, however, 
since the work has resulted in even 
greater yield improvement than that 
attending- the application of artificial 
fertilizers to stands of unselected 
rubber.

In the old unselected seedling stands, 
there exists very considerable yield 
variation among the individual trees; 
although the average production may 
amount to, say, five lbs. rubber per 
tree per year, there are always a few 
individuals yielding in the 20- to 40- lb. 
per-year range and, very infrequently, 
trees giving even more than this. As 
an initial step in the problem of selec
tion, production measurements were 
taken on all the 4,000,000 trees situated 
in the 40,000-acre complex of old 
“H.A.P.M.” and the individuals 
grouped in yield classes. The trees 
in the higher yielding groups were then 
used as sources of budwood for the 
production of vegetative offspring. 
These vegetative offspring consist of 
buddings made on seedling stocks; all 
buddings originating from a single 
seedling mother tree are said to com
prise a clone. In the case of some seed
ling mother trees, the high-yielding

characteristics are to be found in the 
vegetative offspring while in other cases 
this does not occur; accordingly, it is 
necessary to “prove” a clone before it 
can be adopted for general use. Clone- 
proving consists in planting out an 
adequate number of the buddings for 
testing purposes and, after they have 
attained maturity, keeping them under 
yield observation until the production 
characteristics are definitely deter
mined.

In this way, some very desirable 
clonal planting material has been de
veloped. It is true that this process 
of selection is comparatively slow since 
it is necessary to wait about five years 
after planting before a budding may be 
tapped and tapping must be continued 
for some considerable time (preferably 
seven years although shorter intervals 
are frequently used) before yield char
acteristics are adequately established.

The average yield of the buddings 
comprising a clone is never as high as 
the production rate of the correspond
ing seedling mother tree; nevertheless, 
the harvest from areas of proved clones 
shows very decided improvements over
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the crop available from unselected seed
lings.

The first proved clones which became 
available for use as planting material 
yielded in the range of 10 to 12 lbs. 
per tree per year; a subsequent group 
of clones was developed with produc
tion capacity in the range of 15 to 20 
lbs. per tree per year; during the period 
just preceding the war, still further 
improved material became available 
with indicated yields in the range of 
25 to 30 lbs. per tree per year.

During the last 15 years preceding 
the war in the Pacific, all extensions on 
the plantations of the United States 
Rubber Company, in both Sumatra and 
Malaya, were made with the best avail
able planting material of the type just 
described; the same applies to areas 
which have been cleared of old rubber 

I and replanted. The earlier of these 
improved plantings were already in 
production before the war and the 
yields obtained were about in line with 
expectations as derived from the clone- 
testing experiments. The highest yield 
of rubber so far obtained from a large 

I area in routine commercial production 
was realized in one of these extensions 
when the harvest amounted to just 
over 1,800 lbs. per acre in a single year; 
at the time in question, the trees had 
not yet attained full maturity nor maxi
mum production rates. There is every

indication that the more recent stands 
of further improved planting material 
will yield at maturity in the range of
2,500 lbs. per acre per year or higher.

Concluding Remarks

The adoption of an adequate manur
ing program for the plantations of the 
United States Rubber Company has 
provided a quick means for the reali
zation of improvements in crop to quite 
satisfactory yield levels in the old 
original plantings.

More gradual but greater improve
ment in yield levels has resulted from 
the development of better planting ma
terial through processes of genetical 
selection.

These two means of attaining in
creased production are, of course, com
plementary; actually, the yields men
tioned above for the various classes 
of improved planting material relate 
to stands receiving adequate manuring 
treatment.

Accordingly, the combination of 
manuring treatment together with the 
use of the improved planting material, 
already developed, has provided the 
means of attaining production rates of 
about ten times those available from 
the old original plantings at the time 
when work was started on these prob
lems.

I Land Lore
( From page 5)

try the “idle ideology.” Ergo, we need 
more speakers who will omit the prej
udice pleas and talk unity for pros
perity.

C OMING back to the ageless topic 
of the family-operated farm, the 

theme and goal of speakers galore have 
ever been to preach ownership as op
posed to tenancy. Since the days of 
Thomas Jefferson and onward through

the western migration, the Ultima 
Thule of agricultural endeavor has been 
to get a deed to ancestral acres. Mean
while many successful men have 
farmed well under tenancy and towns
men have rented stores and made good 
money. Yet we have always heard 
it said by vehement orators that the 
best plan was to mount the ladder, 
step by step, from hired hand to renter 
and thence to ownership. Without
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doubt we have preserved the family 
farm ideal pretty well, but owner-oper- 
atorship is still a distant goal and land
lordism dominates the picture.

It is probably true that landlords 
would provide much better housing 
and farm facilities and grant easier 
terms for tenants if there were fewer 
families bidding for the land in ques
tion. It sums up to the same old 
thing—that there are too many people 
crowding on too little land, which 
commands a sale and rental value re
gardless of the actual productivity of 
the unit or its ability to afford a fair 
American living standard under fair 
to middling operation systems.

Then there are countless philosophers 
in the renter class who avow with 
conviction and experience that they can 
do better for themselves by renting 
than if they put their savings or bor
rowed capital into a deed. To some 
extent they are living in the more 
fertile sections and are themselves help
ing to make the local community all 
that is most desirable. Such operators 
would rather put their cash into mod
ern machinery and registered livestock 
or family welfare conveniences than 
to pinch along on the last upper rung 
of the w. k. ladder of tenure.

ANOTHER ill arising from the lack 
of good land in relation to demand 

for it shows up in the countless number 
of families who are obliged to work 
holdings much too small to support 
rural employment on a satisfactory 
basis. This new census seems to show 
a slight trend toward larger farms 
in many states, outwardly a strange 
thing because during the war years 
the bulk of the operators were middle- 
aged or older. Maybe this presages a 
noteworthy shift toward much larger 
operating units, something that is 
hastened by the age of power farming. 
If so, there must be a definite increase 
soon in the non-farm population, which 
in turn will thrust off their holdings 
numerous squatters who run small sub
sistence acres in suburban zones. What

do we want after all — a chance for 
everybody who was raised on a farm 
to remain there if he desires, or larger 
and more economic working units 
manned by fewer operators? If farm
ing is to copy the pattern set by cor
porate business enterprise, then farming 
as a way of life and living must yield 
to farming as a commercial success. 
This alternative is upon us and plati
tudes won’t solve the question.

ADVANCE planning in the wake of 
forward thinking by farm leaders 

and economists is all the rage. Projecting 
past production ahead to the year 1950 
and beyond and estimating what levels 
of output should be aimed for usually 
swing back to the old question of price 
and fair exchange value between farms 
and consumers of food.

It is axiomatic in all these schemes 
that farmers under modern methods 
and encouraged by recent successes 
will hardly go backward to a lower 
rate of voluntary production or be 
content with subnormal living stand
ards. But recent relentless events in 
the non-farm sphere almost make me 
think that future planning for agri-. 
culture alone is not safe or sane. Just 
when the boys had returned and rolled 
up their sleeves to follow the plow 
and feed the shoats, we found out 
that city folks were rebellious and 
greedy for special privileges in one 
way or another, which upset both the 
apple cart and the hopes for reconver
sion. Most of our advance planners 
overlooked strikes and stalling meth
ods by consumers when they figured 
out the balance sheets. Yet no farmer 
is safe to operate from day to day, 
because his whole investment is 
wrapped up in perishable things, and 
seeding time and livestock manager 
ment call for some reasonable degree 
of certainty and confidence for at least 
a year or more ahead.

Until we set up some common 
ground for all economic groups to 
meet upon and pool their plans and 
set their goals, we are merely groping



and gambling in blocs and sectors with 
the country’s welfare and mutual good 
will at stake. If labor and farmers 
represent big business along with the 
capitalists and managers of commerce, 
why do they all seek separate destinies 

I by divergent paths? All the platitudes 
and preachments galore won’t guess 
us out of a dilemma created by one-

I track minds, whose chief interest in 
the other guy is what his wages will 
buy of the stuff they have to sell.

ITIEFO RE we hope hard along these 
X I  theoretical lines, of course, we have 
to clean our own house of obstacles. 
By this I refer to the diversity of opin
ion within the ranks of agriculture 
and within the processing and farm- 
serving systems as to the right course 
to take, if any.

We discuss parity prices and income, 
price supports, producer subsidies, two- 
price systems, food allotments, social 
security, plenty of control or none 

I whatever. We put a man in as avowed 
leader and pace-maker and give him 
the good old American “razzberry” 

I at the first slip. Only tough old owls 
of hard-boiled mien and indifference 
to opinion can last through such a bar
rage. Then when they get too tough 
and indifferent they are also valueless 
and dictatorial. We ask for free speech 
and determined personal courage, but 
we want to use the free language and 
ask the other fellow to produce the 
courage to stand for it.

Those entrusted with the burden of 
agricultural decisions and expected to 
guide us Moses-like into the promised 
land face a tremendous task and a set 
of highly complex and inter-related 
problems for solution. And the joker 
in the deck is that after such leaders 
have made such ponderous decisions 
for agriculture, it’s up to the lone old 
farm operator to make his own deci
sion after all, as much as he can under 
current cramping circumstances.

History shows us that positive all- 
out production programs have been 
easier to realize and quicker to bear

fruit than the kind which come in the 
opposite direction during depressed 
consumer situations. The magnificent 
response of farmers to the need for 
food and fiber in war-time was possible 
because of the inner urge which all 
farmers have to outdo themselves. But 
two factors were also responsible aside 
from machinery — favorable weather 
on the whole for six years straight and 
the fact that many farmers took in
creased production right out of their 
own hides.

Price terms that were attractive may 
have influenced farm families to nobler 
efforts under handicaps, but prices 
surely had nothing to do with weather 
behavior. Neither did prices directly 
influence yields per acre derived from 
the wider use of pedigree seed and 
hybrid corn or tested dairy cows or 
better bred hogs. Those things, as 
well as soil improvement discoveries, 
occurred as much during the depres
sion as afterwards, although the pres
ence of such means and methods at 
a crisis enabled the production to reach 
unheard-of heights.

IN all future calculations on produc
tion we can omit the price factor as 

far as certain basic scientific contribu
tions to agriculture and animal hus
bandry are concerned. These improve
ments and new discoveries will proceed 
just as sure as night and day, and they 
will happen to us whether farm prices 
lag or boom. Does this mean that av
erage farm prices must in the long 
run advance to justify efficiency, or 
does it signify that competing farmers 
will use these new discoveries to en
able food prices to stay at a medium 
level for mass consumption?

Finally we come to the sixty-four 
dollar question relating to a boom 
or bust in land values. An unham
pered, full-fledged upsurge in farm 
values is the surest road to ruin known 
to modern agriculture. In a way it 
is like the weather, because there are 
many discussing it but very few who 
are able to stop it.
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Given the same stimulating forces 
which produce an era of crazy land 
price-kiting as we had after the other 
world war, then the only variable (? )  
factor in the whole equation is human 
behavior. But maybe we better not 
bank too much on human reactions to 
these same conditions, even though so 
many warnings and bulletins have 
been released to stem the tide of title- 
taking. The young men especially 
must learn things all over for them
selves, even if it costs them money and 
comfort.

Supporting the notion that land 
values should go higher is the prime 
reason felt by many speculators that 
farm demand and prices will keep on 
a firm level for two or three years more. 
The recent famine jitters have also 
operated to make investment in land 
attractive and interesting to thousands 
who never had such an urge before. 
The slim margin which exists between 
a feast and a famine has been publi
cized widely and I have heard many a 
city slicker yearn for a smallplot on 
which to grow his own beans and 
nourish his own cow. All this adds 
up to a land boom, or I am off the 
trolley.

What’s more, we have high net 
rental values to count on in relation 
to land values. Landlords have se
cured much above normal returns in 
recent years. More farm boys are re
turning and, giving one sick look at 
the city muddle, are flying back to 
the home roost t)r one like it.

SO we can prepare for more heated 
oratory on all farm fronts, giving us 

again the chance to clap or condemn 
as the subject warrants. After all, it 
would be a very tiresome world were 
there no farm problem to solve or no 
wrongs to be righted. I almost wish, 
however, that the campaigners would 
refrain from hectic debate until after 
the fairs and the dog days—at which 
time I will have cooled off enough to 
listen with my usual erudition.

LaMotte Combination 
Soil Testing Outfit

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with in
structions, $35.00 f.o.b. Towson, Mary
land.
Illustrated literature will be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

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:
A m m onia N itrogen  Iron
N itra te  N itrogen pH (a e ld lty  &  alka-
N it r i t e  N itrogen U n ity )
A va ilab le  Potash Manganeses
A v a ila b le  Phosphorus Magnesium  
C hlorides A lum inum
Sulfates Replaceable Calcium

TestS'for Organic Matter and Nutrient 
Solutions (hydroculture) furnished 
only as separate units.



AVAILABLE LITER A TU R E

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 Potatoes (G en eral)
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Vine Crops (G en eral)

Reprints
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Boron Deficiencies in Grapes 
E E-8-45 Balanced Sods in Orchards 
F F -6 -45  O rcharding from the Ground Up 
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L L -8-45 Fertilising fo r Better Soybeans In 
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Q Q -10-45 A L ittle  Boron Boosts Sweet 
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R R -10 -45  A Potash-N itrate Relationship in 

Corn As Revealed by Tissue Tests 
SS -1 0 -4 5  How to S tart W hite Dutch Clover 

Pastures in Florida 
T T -1 0 -4 5  Kudsu Responds to Potash 
V V -11-45 Borax on Crimson Clover in Ten

nessee
W W -11-45 What Is the Best Method o f Ap

plying Fertiliser 
X X-1 1 -4 5  Kudsu on Abandoned Land Needs 

Phosphate and Potash— -Maybe Borax 
Y Y -11 -45  Potash— In  War and Peace 
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CCC-12 -4 5  Poor Soils— Poor People 
A -l-4 6  Crop Production Horisons 
B - l -4 6  Potash Increases Tom ato Yield and 

Quality
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D -l-4 6  A New Legume fo r the South— Wild 
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E - l -4 6  The Sources o f Potash fo r Flue- 

cured Tobacco 
F - l -4 6  The F ertiliser Rate Problem  
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ter Crop Production
1-2-46 Boron Deficiency o f Lettuce
J-2 -4 6  Correcting Potash Deficiency in Grow

ing Corn 
K -2 -46  Thank You Farm
L -3-46  Tom atoes Are a Field Crop in West

ern Ohio
M -3-46 Pasture Possibilities on Coastal Plain 

Hills
N -3-46 Sweet Potatoes Are Proving New Gold 

fo r the South 
0 -3 -4 6  F ertiliser Placem ent for Corn in Ken

tucky
P -3 -46  The Story o f Potash 
Q -4-46  Potash Treatm ent Makes Better 

Sweet Clover 
R -4-46 A lfalfa in Mississippi Decreased as 

Soil Fertility  Deelined 
S -4 -46  Plow-under F ertiliser Ups Corn Yields 
T -4 -4 6  Potash Losses on the Dairy Farm 
U -4-46 Rich Fog in the Hollows 
V-4 -4 6  Soil Conservation D istricts &  D istrict 

Supervisors in South Carolina 
W -4-46 Muck Soils Produce Quality Sweet 

Corn for Canning 
X -4-46  Potash Pays Good Dividends in Lou

isiana
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During a weekly Press Conference 
with the local Congressman, one of the 
society reporters asked him:

“Tell me, Senator, do you believe 
that tight clothes stop circulation?” 

“Not with a woman, my dear,” 
replied the Congressman. “The tighter 
the clothes, the more she’s in circu
lation.”

“Pa, my teacher told me that I was 
illiterate,” announced the teen-age 
Arkansawer.

“The heck he did!” snorted the irate 
parent. “Well, you just take your 
birth certificate to school with you 
tomorrow and show him you ain’t.”

Some women’s slacks look all right 
at the cuff, but they look kind of funny 
around the bottom.

“When we want to visit the restricted 
hot spot areas,” a soldier wrote from 
North Africa, “we dress up like the 
native women—with veils over our 
faces. Because they don’t dare peek, 
even if they suspect the truth, the MP’s 
are going nuts!”

DRAMA.
He had choked her. She was dead; 

there was no doubt about it. He had 
listened to her dying gasp. Now she 
was cold—cold as the hand of death. 
Yet in his anger he was not convinced. 
Furiously he kicked her. To his amaze
ment she gasped, sputtered and then 
began to hum softly.

“Just a little patience is all it takes, 
John,” remarked his wife from the 
back seat.

Golfer—“Terrible links, caddy, ter
rible links!”

Caddy—“Beg pardon, sir, but this 
ain’t the links. For the last half hour 
we’ve been on the south 40 of Clover- 
dale Farm.”

A Negro pastor in an impoverished 
area sent frequent appeals to his bishop 
for aid. Tired of the constant requests, 
the bishop wrote to the pastor telling 
him to send no more appeals for aid. 
In a few weeks the bishop received this 
note:

“This is no appeal. It is a report. I 
have no pants!”

A man called a Doctor on the ’phone 
and said his wife had had a severe 
attack of appendicitis and he wanted 
her operated on:

Doctor—“You are mistaken. How 
could your wife have appendicitis, when 
I removed her appendix three years 
agor

Man—“Easy enough, I have another 
wife.”

An elevator operator, off for the day, 
was replaced by a girl who on her 
first trip brought the elevator to an 
abrupt stop.

“Did I stop too quick?” she asked 
the passengers.

“Oh, no indeed,” coyly replied a 
little old lady in one corner of the car. 
“I always wear my bloomers around 
my ankles.”
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BORON IN AGRICULTURE
A uthorities have recognized that the depletion of 

Boron in soil has been reflected in limited production  
and poor quality of numerous Held and fruit crops.

Outstanding results have been obtained with the 
application of B orax in speciHc quantities or as part 
of the regular fertilizer m ix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State A gricultural 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.

B orax is economical and very little is required. 
I t  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 ofHce.

PACIFIC COAST BORAX COMPANY
NEW  YORK CHICAGO LOS ANGELES

BORAX

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



" I  started handling V-C Fertilizers 
the ye ar you w ere bora"

TO this young soldier, happy to 
be back once more with his 

family and friends, the V-C trade
mark is a symbol of home. Ever 
since he can remember, his father 
has been selling V-C Fertilizers and 
more and more good farmers in his 
neighborhood have been buying and 
using V-C Fertilizers.

For generations, in many com
munities in many states, Virginia- 
Carolina Chemical Corporation has 
been making and holding friends . . .  
agents and dealers, like John Smith 
& Son . . . and thousands of good 
farmers who try  V-C Fertilizers and

then keep on buying and using V-C 
Fertilizers.

Such long-established loyalty  
among so many fine folks is a mighty 
sound endorsement for V-C Fertil
izers. I t  means that year after year 
V-C scientific research, V-C practical 
farm experience and V-C manufac
turing skill continue to provide better 
and better V-C Fertilizers for every 
crop on every soil on every farm.

It  also means that when you buy 
V-C Fertilizers, you are getting an 
honest and dependableproductmanu - 
factured and sold by people who value 
your friendship and your confidence.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
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 .

LEADER IN 

THE FIELD 

SINCE 1895
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NEW CHEMICAL AIDS FOR GROWING

Better Fruits 
and Produce

• In furtherance of our policy.—Serving Through Science—we devel
oped and offered the agricultural world a new seed protectant, 
SPERGON, several years ago. In SPERGON we sought to provide 
the most effective, dependable and lasting protection for seed against 
soil-borne and other fungus diseases, along with complete safety for 
the user. Gratified at the remarkable reception and recognition given 
to SPERGON, our agricultural scientists have developed a new 
group of materials to aid the farmer in protecting his crop against loss 
or damage from plant diseases, insects, and weeds.
Joining SPERGON as important agricultural aids are:
PHYGON*— A Dichloro-Naphthoquinone compound of remarkable 
fungicidal value. Using as little as lb. per hundred gallons of water 
gives a very effective spray for control of scab and blight diseases for 
fruit, flowers and vegetables. After application to the plant, PHYGON 
becomes water-insoluble—stays on through rains. PHYGON is also 
valuable used in powder form for treating seed of spinach, beets, and 
Swiss chard. *Form erly know n as “ U. S .  6 0 4 "

SYNDEET—An improved DDT agricultural spray, in which a special 
synthetic oil, developed by our research, extends the killing power and 
range of DDT. Insects, such as aphids and mites, not removed by 
DDT alone, are destroyed by SYND EET.
TUFOR—Selective weed killer that is non-fuming. An 
improved formulation of the chemical herbicide that 
destroys broad-leaved plants only, TUFOR is freely 
soluble in water and easier to handle with spray or 
sprinkling equipment. Its low volatility eliminates 
fumes that stray and damage other plants in the vicin
ity... keeps the full strength where applied. Supplied 
in concentrated form for convenience in handling,
TUFOR is quickly made up to standard'Strength by 
adding water when ready to apply.
SYNTONE—Rotenone emulsion spray of full strength 
and reliable effectiveness against specific pests.

In q u ir ie s  on these  m ateria ls are in v ite d . W rite to:

UNITED STATES RUBBER COMPANY
Naugatuck Qhemical Division
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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:

T H 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.)

T H E PLANT SPEAKS, SOIL TESTS  
T E L L  US W H Y depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)

T H 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 LEA F 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 ER  16MM. COLOR F IL M S A V A ILA BLE 
FO R  T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That 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 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., 

Baltim ore, Md.
Arnold Hoffman & Co., Providence, R . I., 

Philadelphia, Pa., C harlotte, N . C.
Braun Corporation, Los Angeles, C alif.
A. Daigger & Co., Chicago, 111.
Dobson-H icks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and 

D etroit, M ich.
Florida A gricultural Supply Co., Jackson

ville and Orlando, Fla.
Ham blet & Hayes Co., Peabody, Mass.
The O . Hommel C o., P ittsburgh, Pa.
Innis Speiden & Co., New Y ork  C ity  and 

Gloversville, N . Y .

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

M arble-Nye Co., Boston and W orcester, 
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 Turner & Co., Ridgefield, N . J .  and 
Chicago, 111.

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

Additional Stocks at Canton, Ohio, N or
fo lk , V a., and W ilmington,. N . C.

Sears, Roebuck & Co. Stores 

IN  C A N A D A :
St. Lawrence Chejnical Co., L td ., Montreal, Que., Toronto, O nt.

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

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate of Potash in America
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The Whole T ruth — 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 ., Washington 6, D. C.

VOLUME X XX NO. 7
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Science Goes Into

F E R T I L E  D I R T

MY  earliest recollection of fertilizing a farm  brings visions of a 
one-horse, light-draft rickety wagon drawn by a gray gelding 

named Pike, and driven by a determined but rather inefficient operator, 
(in the modern version) who called me “Sonny.” The accumulated 
heaps of excreta and straw bedding which required daily removal 
from the stalls of Pike and his stable-mate, a ring-streaked hybrid 
cow of the original boarder class, were forked up in fibrous chunks 
in the early spring and loaded on the gunwales of our galleon with 
many a grunt and backache.

Of course we had no handy con
trivance of wheels, chains, and sprockets 
to hook into and scatter the refuse to 
the far winds of the field, so the 
odorous load was twice handled. The 
Boss used to say that our “critters” 
were good consumers of grain and 
hay and A-l producers of intestinal 
residues, but he objected to having 
the task of lifting so much tonnage in 
and out for them at so little net profit. 
With a sense of justice, he thought 
the old cow should be hitched to the

wagon with Pike to help in the hauling.
He had never discussed scientific 

manurial matters with the leading soil 
savants of his day, but he was con
fident that if one just used his nose he 
could pick a useful commodity for soil 
enrichment, and the only thing then 
left to do was to get that strong scent 
as far away from the house as pos
sible and well plowed under before hot 
weather.

His era was that of the pioneers. 
They trusted to their sense of smell to

3
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find things most suitable for burying 
and their sense of sight to detect values 
gained from such deposits of decayed 
effluvia. They knew also something of 
the worth lying in green-manuring of 
herbage, the virtue of fallowing, and 
the strength which followed a system 
of crop rotation. They learned in
directly about the desirability of liming 
land from occasional green spots of 
corn and oats growing on the graves 
of deceased farm animals. But they 
had no contacts with the few farm col
leges then existing, and most agricul
tural journals relied on practical farm 
experience for tips and suggestions.

HERE and there nursery and seed 
catalogs offered sample lots of 

commercial plant food, but there was 
no unified effort to banish mystery and 
penetrate new fields which would mul
tiply the use of and reduce the cost of 
prepared balanced fertilizers. It seems 
to me we used a little fertilizer once 
on some garden vegetables, but the ex
pense and the effort of ordering it 
offset the apparent advantage. So the 
folks said it was a fancy fad and stuck 
to the manure pile. There never was 
enough of it to go around, however. 
So they too often depended on luck 
instead of lime and relied on “fate” in
stead of fertilizer.

Farmers, however, were not alone in 
their disregard of mixed goods for soil 
improvement. I recall hearing agron
omists out in the Midwest, full of zeal 
and short of facts, say repeatedly that 
the lime-manure-legume-phosphate pro
gram was all-sufficient. Some few for
ward ones wondered if there might not 
be a different answer for worn-out top- 
soils and began some local and state co
operative experiments. They located 
progressive farmers with open minds 
willing to test the new theories if it 
didn’t cost them anything but the risk 
of “losing a crop.” Plots were staked 
out and fertilized, signs were put up 
for the public to heed in passing by, 
and harvest checks were made for re
view at sundry winter institutes.

This must have borne fruit, if we go 
by the statistics on usage of commercial 
fertilizers. Official dope has it that the 
tonnage of plant food used on our 
farms in 1945 was at least 270 per cent 
of the trickle that reached tired soils in 
1915. Men in my bailiwick who scoffed 
at mineral replenishment of the land 
have fallen into step long ago and 
reckon on an annual outlay for fer
tilizers as normally as they do for seed 
and binder twine. Instead of being re
garded as a nifty new racket, second 
only to the worthless offerings of the 
patent medicine sachem and the light
ning-rod purveyors of the times, soil- 
bank builders are accepted today as 
reliable advisers on procedure for pro
duction.

Private estimates based on reports of 
over 12 million tons of fertilizing ma
terials spread in 1944 indicate that this 
year optimistic and production-zealous 
farmers have used close to 15 million 
tons all told. The thousand or more 
different grade formulas which were in 
the picture in 1940 have dwindled to 
about 260, which is probably a forward 
step likely to build confidence and avoid 
confusion and misdirected effort. Along 
with this there has been a correspond
ing gain in the plant-food content 
found in the commercial offerings of 
mixed goods, from an average of about 
14 per cent to nearly 22 per cent, ac
companied by a better physical condi
tion when received by the growers.

THIS has been caused by teamwork. 
Credit for these progressive im

provements belongs to the farmers 
themselves whose kicks and complaints 
lodged in the right hands; to the county 
agents and college specialists, as well as 
the fertilizer agents and field men, who 
reported results and reviewed opinions; 
to scientists in states and federal labo
ratories who took apart the faults when 
found and made them tick; and to the 
manufacturers who built better busi
ness on the strong foundation of sat
isfied customers and bumper crops in 
times of need. I believe the old em
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pirical and speculative period for the 
industry has vanished with the husk- 
ing-peg and the ox-yoke. Hereafter 
judicious attitudes toward a necessity 
will replace haphazard guessing about 
a luxury.

IF the farm papers 25 years ago had 
carried warnings of impending 

scarcity of commercial plant food, few 
rural brows would have furrowed in

perplexity and dismay. Today when a 
world shortage of many vital fertilizing 
ingredients appears, it is looked upon 
as a major calamity. This has not been 
caused simply by skillful advertising or 
wordy repetition. Its reason lies in per
sonal farm experience.

It is often said that agriculture is 
usually “in the middle of some mud
dle.” If so, the end of a war era does 
not bring much relief from that cus
tomary quandary. Yet, however, the 
program runs or whatever the end 
result may be, either scarcity or sur
plus, the farmer must rely on soil fer
tility to pull him through safely.

We all know how that happens and 
why. If the country should achieve a 
good long spell of industrial prosperity 
and sustained wage earnings by the 
masses who consume the grub, it will 
spur the food producers to seek greater 
total production of crops, pasture, and 
livestock products. To get this goal, 
there must always be a sound program 
of fertility—erosion control, irrigation,

liming, manuring, plow-down crops, 
and restoration of mineral plant food. 
Less land will lie idle, more land will 
be worked overtime, and good top-soils 
will be tapped. Perhaps some ques
tionable land and livestock will be used 
from a net profit angle, but folks lose 
sight of that in years of fat markets.

If, on the contrary, the cycle of in
flation and underconsumption should 
wreck our immediate hopes for pros
perity in peacetime, the farmer begins 
to ponder on higher production, too, 
in self defense. No matter if individual 
projects in that direction cause a com
bined surplus somewhere and prices 
are depressed—the urge to make each 
acre count to accumulate enough ton
nage to offset the lower price— it will 
still be with us. That, too, argues for 
no great decline in the demand for ad
ditional plant food. History rather 
proves the case. In the depression years 
of 1932-34 inclusive, our farmers bought 
an average of 5.2 million tons of com
mercial fertilizers compared with about 
7.5 million tons in the three years both 
preceding and succeeding that gob of 
woe. That was no great shakes of a 
slump after all.

Hence no huge reconversion cut-back 
is facing fertilizer peoole now. One 
thing that will hold it firm is the gen
eral hunch so many farmers have that 
maintenance of the soil is a long-time 
program, not just a short heat to be run 
with an acre or two of specialty crops 
in boom years.

I DO not know of any case where we 
can demonstrate the united effort of 

the white-collar and the sweatshirt boys 
in meeting a crisis like we can with the 
war food campaign. Managers of im
plement and fertilizer factories in the 
winter of 1941-42 found themselves 
facing a huge wave of keen demand 
from the dirt farmers. The working 
force of these firms making tractors, 
plows, fertilizer distributors, and mixed 
fertilizer was disrupted by the call for 
man-power in the armed services and 

( Turn to page 49)



Fig. 1 . Excellent pastures are produced on rolling sandy land when m inerals are used.

South Mississippi Soils Produce 
Fine Pastures and Livestock 
When Minerals are Applied

M .

Department of Agronomy, Mississippi

TH E farmers of South Mississippi 
are producing livestock without 

blemishes or nutritional deficiencies by 
applying the essential minerals to their 
soils. Their experience, under the di
rection and guidance of Soil Conserva
tion Service technicians and other agri
cultural leaders, has shown definitely 
that improved pastures can be de
veloped on soils that were once thought 
poorly adapted for pasture crops.

This belated program has taken root 
and expanded considerably in Walthall 
County. The agricultural workers in 
this County have made use of the 
recommendations of the Mississippi 
Experiment Station and the results of 
the pasture work in the State of Louisi-

State College, State College, Mississippi

ana. The basic principle behind this 
remarkable and important development 
in pasture improvement and quality of 
livestock produced is that adequate 
minerals have been added to the land. 
This story strongly re-emphasizes the 
truth that was brought to our attention 
often during the war and has been 
stressed considerably during recent 
years: “Fertile land produces healthy 
plants and in turn healthy animals” or 
conversely “poor land produces sick 
plants or plants low in nutrients and 
consequently sick animals.”

Extensive livestock production always 
has been associated with soils contain
ing adequate mineral supplies, and 
probably always will be. Many disap
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pointments have been experienced in 
trying to develop improved pastures on 
soils without natural or applied fer
tility. Farm operators who desire to 
develop good pastures on soils deficient 
in minerals must certainly consider the 
extra cost of applied fertility necessary 
for the production of nutritious pasture 
plants and healthy livestock. Even at 
the present high price levels, minerals 
bought in a sack and applied to pasture 
land are proving to be good investments 
in many localities. Money invested in 
minerals that are applied to pastures is 
returning to many farmers of South 
Mississippi high interest rates in terms 
of pastures and livestock that were once 
thought to be nearly impossible and 
certainly impracticable in this area. 
There are many acres in this section of 
the State now covered with luscious 
white dutch clover and dallis grass that 
are carrying healthy livestock the 
greater part of the year. One pasture, 
in Walthall County, properly fertilized 
and seeded, 25 acres in size, furnished 
plenty of grazing for 50 head of beef 
cattle for a period of 10 months in 1945. 
This is quite a contrast to the usual 
pasture which has been common in this

section where several acres have, been 
required to maintain one cow.

History of Program

The pasture program was initiated in 
Walthall County by D. M. Fortenberry, 
District Conservationist with the Soil 
Conservation Service. Mr. Fortenberry 
as soon as he came to the county con
verted a few farmers on the idea that 
pastures could be developed on the soils 
that comprised their farms, and several 
operators were willing to try his plan. 
The first pastures were prepared, fer
tilized, and seeded in the fall of 1942. 
In the spring of 1943 these pastures 
served as demonstrations for several 
other farmers as well as for visitors 
from other counties. With the shortage 
of labor that was encountered about 
this time, the farmers were ready to 
turn to other farming practices which 
required less labor than “king cotton.” 
More pastures and livestock seemed to 
be the correct solution to the problem.

In the development of improved pas
ture, Fortenberry stressed two funda
mental necessities. First, the land must 
be well prepared in time to seed clovers 
and grasses in early October. Good

Fig. 2 . P oor pastures on sim ilar soil conditions as shown in Fig. 1 . The vegetation is sparse and 
several acres are necessary to support one cow during the summer. No winter or early spring

grazing is obtained.



8 B et t er  C rops W it h  P lan t  F ood

preparation, although expensive, is 
absolutely essential. Said Fortenberry, 
“It is foolish to pay a dollar per pound 
for seed and then put them on poorly 
prepared land.” High-priced seed of 
pasture plants should always have the 
advantage of a well-prepared seedbed. 
Good land preparation is illustrated in 
figure 5. Successful farmers never ex
pect row crops to grow off and produce 
well when planted on rough or poorly 
prepared land. If this is true for row 
crops, it is also true with regards to 
pasture crops.-

The second prerequisite was that ade
quate minerals such as calcium, potas
sium, and phosphorus must be applied 
and worked into the soil prior to seed
ing. These minerals could be added in 
the form of agricultural limestone, 
muriate of potash, and superphos
phate, or basic slag and muriate of 
potash. The results of the first demon
strations where adequate minerals were 
used were outstanding and many 
visitors were sold on the idea that pas
tures could be developed when the 
land is properly prepared and sufficient 
minerals added. Of course, the man
agement and utilization were to be 
worked out later, but the ground floor 
of an important pasture program had 
been established.

Soils of W althall County

There is an old adage to the effect 
that “in order to be successful in life, 
a person should be very careful in 
choosing his grandparents.” The pres
ent farmers and operators of Walthall 
County are fortunate enough to have 
had grandparents who settled on land 
with excellent physical properties, and 
as a result they inherited good soils. 
Walthall County lies entirely in the 
Coastal Plain Province, but a thin 
mande of loess has influenced the 
soils in several places. This thin mantle 
of loess has been removed from many 
of the soils on the rolling and steep 
topography by accelerated erosion. The 
Coastal Plain material is rather fine- 
textured and is somewhat unusual for

marine material. The material re
sembles somewhat the deposits found 
in the Pontotoc Ridge Area. The upper 
strata are composed of sand and clay 
with a high percentage of silt. This 
extends to a depth of several feet, which 
would seem to preclude the idea that 
the silt found in the soils is altogether 
of wind-blown origin. In some places 
where the topography is level to gently 
rolling, a definite loess deposit which 
has had a definite influence on the soils 
is found. However, where this loess 
material cannot be detected, the soils 
possess a fine texture compared with 
other Coastal Plain soils. This property 
of the soils enables them to hold mois
ture and fertilizers for extended periods 
of time.

Many variations occur among the soils 
of Walthall County, but in general they 
are deep, well-drained soils with me
dium textures. All of these soils char
acteristics are favorable for the produc
tion of most agricultural crops. These 
soil properties have played a major roll 
in the development of the highly in
tensified type of agriculture that has 
been common in this County for many 
years. Some of the predominant up
land soils of the County are Ruston, 
Luverne, Shubuta, and Ora which de
veloped from Coastal Plain material, 
and in areas where loess overlies the 
Coastal Plain material, the Providence, 
Lexington, Bude, and Brandon soils 
which have silty textures are found. 
Many of the soils contain a considerable 
quantity of gravel but few are droughty 
from excessive internal drainage. The 
physical properties of the soils have in 
the past been considered highly favor
able for row crops and less favorable 
for livestock production and diver
sified farming. The soils in general are 
low in natural minerals, and pasture 
development on soils deficient in min
erals was once considered too expensive 
to be profitable. The present results, 
however, indicate that desirable physical 
properties of these soils may have a 
decided advantage in the growth of 
pasture plants as well as cotton or corn.
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Fig. 3 . Soil fertility  is a controlling facto r. The portion o f this field on the right received basic 
slag and potash. The part to the left was prepared and seeded but no m inerals were added.

Progress of Pasture Program

By using the original demonstrations 
as guides and making some improve
ments on the original plan, many 
farmers in Walthall and adjoining 
counties have elected to devote many 
acres on their farms to pasture crops.

At the present time a panorama of 
white dutch clover blooming in promis
cuous profusion is observed on many 
farms in Walthall County. Pasture 
demonstrations were conducted on 70 
farms in that County this year in which 
a complete fertilizer was tested in com-

Fig. 4 . Same scene as shown In Fig. 3  a fter two months o f heavy grazing. Cattle grazed tin* fertilized 
part and le ft the unfertilized part. The cattle  refused to eat the grass from the unfertilized plot.
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Fig . 5 . Good preparation is one o f  the necessary prerequisites fo r pasture development.

parison with lime and phosphate. In 
Walthall County alone a carload of 
potash was used in demonstrations dur
ing one year in the development of 
improved pastures. The program has 
advanced to the point where all the 
agricultural leaders and many farmers 
in that County are stressing the fact 
that crops which can be harvested by 
animals instead of hands and machines

are what are needed. Good cotton land 
that once produced a bale of cotton per 
acre, with high fertilization, is now 
making more income growing excellent 
pastures that are being harvested by 
beef and dairy cattle. This type of 
farming blends nicely into the Soil Con
servation Program, since most of the 
land is continually in pastures or close- 
growing crops which reduce the loss of

Fig. 6 . Adequate m ineral* produce a good pasture comprised o f a  mixture o f grasses and clover.
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fertility and soil by accelerated soil 
erosion.

Some Typical Examples

The following is an example of how 
one farmer changed his type of farming 
and how well the new plan is working. 
In 1943 this particular farmer had five 
tenants on his 260-acre farm and was

growing approximately 60 acres of cot
ton. There was not an acre of im
proved pasture on the entire farm. In 
the fall of 1943, he signed an agreement 
with the Soil Conservation Service, and 
Mr. Fortenberry devised a farm plan 
which indicated more pastures and 
dose-growing crops and less acreage de
voted to row crops.

VRow Crop*

yap 2 .  P *ra A. Preeent Land Use Hap aa
planned by S .C .S . Technican

A ljce  Clover
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Farm plans of farm A are shown in 
maps 1 and 2. It is well to note that 
there were only wood pastures and no 
stock or fish pond on farm A in 1943. 
In 1946 we found a different picture on 
this farm as shown in map 2. The 
farm was being operated with very little 
labor other than the operator’s efforts 
and only a few acres of cotton were 
being grown. Only one tenant was re
tained on the farm, and he, being a 
negro, was growing the cotton. Most 
negro farmers would feel that their 
religion was questionable if they failed 
to plant at least a few acres of cotton. 
Twenty-five acres of good cotton land 
were prepared and seeded to white 
dutch clover and dallis grass in the fall 
of 1943. Minerals were supplied in the 
form of 2,000 pounds of basic slag and 
200 pounds of 50% muriate of potash 
per acre. An excellent pasture was 
produced in the spring of 1944. Since 
that time 1,000 pounds of basic slag 
and 50 pounds of muriate of potash per 
acre have been applied each fall.

This farmer was so well pleased with 
the results of his efforts that since 1943 
he has changed the farm to the outlay 
shown in map 2. The crops have been 
arranged so that a year-round grazing

program can be practiced. It can be 
observed from map 2 that several fields 
are devoted to oats and alyce clover, and 
small patches are planted to kudzu and 
lespedeza sericea. During 1945, 25 
acres of improved white dutch clover 
and dallis grass pasture carried 50 head 
of beef cattle for 10 months during the 
year. The farmer estimated that he 
netted approximately $50 per acre on 
this pasture during that year. At the 
present time this is one of the best 
pastures in the State of Mississippi.

By managing this enterprise accord
ing to the present farm plan this oper
ator expects to obtain year-round 
grazing in the following manner: Oats 
with the addition of crimson clover will 
be grazed from November 15 to Feb
ruary 15; then improved pasture (white 
clover and dallis grass) from February 
15 to August 1; then alyce clover from 
August 1 to November 15. The patches 
of kudzu and sericea are for hay and 
emergency grazing in case of adverse 
weather conditions and if extra grazing 
is needed. It is fully realized that good 
pasture management must provide for 
controlled grazing. This is one of the 
paramount factors in the establishment 

(Turn to page 44)

HH

Fig. 7 . Good cotton land produces high Income in terms of pastures and livestock.



Meet the King of Queens
B f X  O . M rackiteen

Agricultural Extension Editor, Alabama Polytechnic Institute, Auburn, Alabama

DN small parcels of rented land in 
seven Alabama and Florida coun

ties, W. E. Harrell, Hayneville, Ala
bama, operates the largest individually 
owned package bee and queen empire 
in the world. His friends call him the 
“King of Queens”.

Each year he ships some 40,000 
queens and 150,000,000 honeybees. This 
is enough queens to lay 6,000,000,000 
eggs and enough bees to serve as foun
dation stock for producing 2 ,000,000 
pounds of honey the same year they are 
shipped. In addition, they cross-polli- 
nate thousands upon thousands of acres 
of fruit trees, clover fields, and vege
table patches.

Harrell has perfected his operations 
to the extent that his bee and queen 
kingdom is being used as a Laboratory 
by his Alma Mater, the Alabama Poly

technic Institute. College students, 
both boys and girls, visit the queen and 
bee yards at regular intervals and make 
queen cells, gather royal jelly, catch and 
plant larvae, place cells in colonies, 
catch and cage queens, and shake and 
ship package bees. They report some 
“unforgettable experiences.”

Too, each year he has visitors from 
all over North America and an occa
sional visitor from South America and 
Europe. The government of Norway 
this year asked that a student be per
mitted to work two years with Har
rell “learning the bee and queen busi-

99ness.
It was 32 years ago that Harrell 

started on the road to fame in the bee 
world. As a barefoot lad on his fath
er’s farm, he used to stand fascinated 
for hours watching his neighbor, M. C.

tr-wttiniui-
h f i H M t p m i l H PiiininiBiSMiuijg 
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W. E. H arrell standing with $ 1 ,2 0 0  worth o f package bees at the railroad station at Letohatchie, 
Alabama, awaiting the 4 :0 0  o 'clo ck  train . Most o f these bees are addressed to honey producers in

Saskatchewan and O ntario Province in Canada.
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Berry, work with his bees. It was then 
that he definitely made up his mind 
to be a package bee and queen pro
ducer.

At the age of 16 years his father 
bought him his first pair of long trou
sers and sent him to college. He was 
very studious, but his grades were only 
fair. This was attributed to the fact 
that he was more interested in bees and 
queens than academic learning. His 
professors and fellow students labeled 
him “the bee man.”

After graduating from Alabama 
Polytechnic Institute in 1919, he went 
back home and began working for 
Berry without pay “just to learn the 
trade.” Seeing his interest, Berry gave 
him a job. He worked as a hired hand 
for one year. Berry then moved to 
Montgomery and placed Harrell in 
charge, giving him one-half the re
turns.

Two years later Harrell borrowed 
$ 1,000 for down pay
ment and bought all of 
Berry’s bees agreeing 
to pay the remainder in 
mont hl y  installments.
From that day until 
this he has been busy 
buying bees and extend
ing his bee empire until 
it now includes 73 out- 
yards in Dallas, Wil
cox, Lowndes, Coving
ton, Coffee, and Escam
bia counties in Alabama, 
and Santa Rosa county 
in Florida, and two big 
queen yards at Hayne- 
vi l le in L o w n d e s  
County. T o d a y  the 
queen yards are known 
as Heaven’s Hill and 
Brewer’s Cove.

Each bee yard derives 
its name principally 
from local people and 
places. For example, 
the Smith, Jones, John
son, and Morgan yards 
are named for people, 
the Dairy yard for a

nearby dairy, the Birmingham and Au
burn yards for a city and town.

Not only do his bees wing over 
2 ,000,000 acres of forest and farm land, 
but Harrell holds the distinction of 
having shipped bees and queens to 
every state in the United States and to 
all but three provinces in Canada. The 
bulk of his bees goes to Michigan, Illi
nois, Indiana, Ohio, North Dakota, 
South Dakota, Minnesota, Virginia, 
West Virginia, Kentucky, Tennessee, 
and Missouri in this country and the 
provinces of Saskatchewan, Manitoba, 
Ontario, and Quebec in Canada. Too, 
he ships them to England, France, 
Africa, Belgium, Holland, Thailand, 
Quatemala, Mexico, and Cuba.

For years he has received orders for 
more bees and queens than he could 
possibly supply. Although he is a 
strong believer in advertising, he hasn’t

{Turn to page 41)

W. E . H arrell taking a queen bee from  the mating colony am» 
placing it in a small cage used in shipping queen bees. A t t e e  
placing the queen in the cage be catches 6  to 1 2  worker bees a n *  
places them  with the queen to  feed and fan her during trip from 
the queen yard to destination.



Trends in Use of 
Major Plant Foods

B f  W . J J .  J o c U J
President, National Fertilizer Association, Washington, D. C.

71S agriculture ages and intensifies, 
l\ t h e  ratio of phosphorus to nitrogen 
and potash, in applied fertilizers, nar
rows. For the United States, nitrogen 
has increased from 20 to 24 per cent 
of the three major nutrients during the 
24 years following 1920. During the 
same period, phosphoric acid decreased 
from 58 per cent of the total to 51, and 
potash has increased from 22 to 25 per 
cent.

For commercial distribution only, 
these trends are even more evident, 
for government distribution has been 
principally phosphatic. (See Table 1, 
both sections.)

New areas of extensive agriculture 
usually begin fertilizer use with phos
phates, and progress toward the three- 
factor ratios. Increasing rates of ap
plication as well as narrowing ratios 
of nitrogen and potash to phosphoric 
acid occur as ( 1) time passes and, ( 2 ) 
agriculture grows more intensive and, 
(3) returns per acre increase. In some 
instances, areas of heavy repeated fer
tilizer use accumulate substantial re
serves of available phosphoric acid. De
creases in prices of nitrogen and potash 
have also been important factors in in
creasing their use. Prices for phos
phates have declined little during the 
past 20 years.

The national trend upward in nitro
gen ratio is masked somewhat by the 
increasing proportion of our national 
volume used in the grain-growing areas 
where a low ratio of nitrogen to min
erals is customary. Such areas have 
clung for years to such grades as 2-12-6 
commonly applied at low rates per

acre. Fortunately, leaders among both 
agronomists and industry are coura
geously converting such practices to 
narrower ratios and heavier rates more 
easily defended under today’s condi
tions and knowledge.

Improved methods of application 
have played no small part in greater 
fertilizer use. With both “starter” or 
“beside the row” application and the 
newer “plow down” or “heavy” appli
cation methods, nitrogen and potash 
are wisely placed where they may 
work more efficiently. Fortunately, 
too, the salt index of nitrogen and 
potash carriers used has decreased as 
higher analysis materials have increased 
in use. The decreased use of low anal
ysis potash salts is one of the best illus
trations of this as well as the effect of 
lower unit costs for higher analysis 
ingredients.

Trends in Regions

Because grand averages for the na
tion may have in them the confusing 
effect of unlike area practice, let’s take 
a look at a few different sections of 
the country.

The historically heavy fertilizer- 
using state of North Carolina is a 
convenient place in the Southeast for 
a beginning. In the 10 years since 
1935, the popular 3-8-3 has been re
placed by 3-8-5 and 3-9-6, as well as 
4-10-6, grades. Such a trend seems 
constructive from the point of view 
of displacement of grades unduly di
lute. While this change was aided 
in recent years by state and federal 
regulations, material progress in shrink

15
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ing the volume of dilute grades was 
effected earlier by constructive educa
tional effort. North Carolina authori
ties credit much of that State’s progress 
from a 15-unit 1937 record to 18.8 
units in 1944-45 to regulatory control. 
They also state that heavy accumula
tions of phosphoric acid in some soils 
indicate a need for lower applications 
of that nutrient for more economic

fertilization under some conditions in 
that state. I do not agree that prog
ress by mandatory grade limitations is 
an acceptable substitute for voluntary 
educational methods. I do recommend 
that industry follow such findings as 
the evidence supporting lower phos
phate applications such as the North 
Carolina Station suggested.

T a b l e  1 , S e c t io n  1 .— T r e n d s  in  P l a n t  N u t r i e n t  U s e , U n it e d  S t a t e s  C o m m e r c ia l
D i s t r i b u t i o n

Factor 1920 1925 1930 1935 1940 1944

Nitrogen............................................ 3 .12
9 .05
3 .53

3 .66
9 .12
3 .79

4.47
9.41
4.20

4 .77
9.13
4 .70

5 .13
9.21
5 .33

5.38  
9.84 - 
5.55

Phosphoric Acid................................
Potash..................................................

Total........................................ 15.70 16.57 18.08 18.60 19.86 20.77

I n d e x

Factor 1920 1925 1930 1935 1940 1944

Nitrogen.............................................. 2 0 2 2 25 26 26 26
Phosphoric Acid................................ 58 55 52 49 47 47
Potash.................................................. 2 2 23 23 25 27 27

Total....................................... 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0

T a b l e  1 , S e c t io n  2 .— A l l  D i s t r i b u t i o n , I n c l u d in g  G o v e r n m e n t

Factor 1920 1925 1930 1935 1940 1944

Nitrogen..............................................
Phosphoric Acid................................
Potash..................................................

3 .12
9.05
3.53

3.66
9 .12
3.79

4.47
9.41
4 .20

4.77  
9.13  
4.70

4.85
10.57
5.05

5.02
10.47
5.15

Total....................................... 15.70 16.57 18.08 18.60 20.47 20.64

I n d e x

Factor 1920 1925 1930 1935 1940 1944

Nitrogen. . .•....................................... 2 0 2 2 25 26 24 24 ;
Phosphoric Acid................................ 58 55 52 49 52 51
Potash.................................................. 2 2 23 23 25 24 25

Total....................................... 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0
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T a b l e  2 .— S o u t h e a s t e r n  T r e n d  
( V ir g i n i a , N o r t h  C a r o l in a , S o u t h  C a r o l in a , G e o r g ia , a n d  F l o r id a )

Factor 1920 1930 1940 1943

Nitrogen................................................................. 18 18 28 24
Phosphoric Acid................................................... 61 56 43 45
Potash..................................................................... 2 1 26 29 31

Total........................................................... 1 0 0 1 0 0 1 0 0 1 0 0

During the past two years, numer
ous North Carolina demonstrations of 
corn fertilization have indicated the 
practicability of doubling the yield of 
that crop with heavier fertilizer use 
including all three of the major plant 
nutrients but with emphasis on nitro
gen. Cummings and Collins estimate 
that 50,000 tons of additional nitrogen 
will be required to accomplish this 
doubling feat on corn yields. Pasture 
improvement now well started in North 
Carolina will require substantial quan
tities of phosphates and potash as well 
as lime.

In Florida, Dr. A. F. Camp and 
j his associates working closely with the 
i fertilizer industry have done a spec- 
| tacular job in stepping up the citrus 
I yield and quality by proving that minor 
3 elements were needed to more than 

triple the grapefruit and orange vol- 
| ume as has been done during the past 
9 decade. Here is a case where nitrogen, 
I phosphorus, and potash were not the 
I first limiting factors, even though im

portant. Magnesium, manganese, cop

per, zinc, and sometimes boron and 
iron have their place in the Florida 
citrus fertilizer program.

The South Atlantic Coastal States 
(Table 2) Florida to Virginia, inclu
sive, increased in potash ratio during 
the 1920 to 1940 period from 21 to 29 
per cent, and decreased during the 
same period in phosphoric acid ratio 
from 61 to 43 per cent. At the same 
time, the nitrogen ratio in those five 
states gained from 18 to 28 per cent 
of the total for the three major nutri
ents.

In Alabama, the promotion of the 
6-8-4 grade in place of lower nitrogen 
ratios is well known. The record of 
this trend appears to have been sub
merged, however, (when we study 
Table 3) possibly by government dis
tributed phosphate used on crops other 
than cotton.

California is notably a heavy user of 
nitrogen but finds that with two to 
three times the quantity of nitrogen 
as is used in Florida, the quality of 
California citrus is declining. Indica

T a b l e  3 .— A l a b a m a

Period

Ratio of Major Nutrients Total
Nutrient
Quantity

TrendNitrogen Phosphoric
Acid Potash

1935-1939 Average............................ 31 46 23 1 0 0

1940......................... 30 49 2 1 119
1941............................................. 32 48 2 0 1 2 1

1942............................................. 25 55 2 0 126
1943.................................... 24 55 2 1 156
1944............................ 29 52 19 162
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T a b l e  4 .—  ( N o r t h e a s t — N ew  E n g la n d  & M id d le  A t l a n t i c )

Period

Ratio of Major Nutrients Total
Nutrient
Quantity

TrendNitrogen Phosphoric
Acid Potash

1935-1939 Average............................. 17 54 29 1 0 0

1940.............................................. 15 59 26 116
1941.............................................. 14 60 26 134
1942.............................................. 13 58 29 140
1943.............................................. 14 56 30 148
1944.............................................. 17 55 28 156

tions from field tests in California 
point toward minerals as being needed 
with nitrogen. From 1920 to 1943, 
the nitrogen used in the three west 
coast states increased from 28 to 50 
per cent of the three major nutrients, 
while phosphoric acid decreased from 
53 to 35 per cent, and potash increased 
from 19 in 1920 to 30 per cent in 1930, 
dropping back to 15 per cent by 1943.

The Northeast (Table 4) has nar
rowed its ratio of phosphoric acid to 
nitrogen and potash during the past 
quarter century. In that area of three- 
century farmed land, there is still room, 
however, for much more phosphate to

be used with farm manures before 
reasonable efficiency in the use of those 
manures will be attained. Table 4 
does not indicate much change in the 
Northeast, however, during the past 
10 years.

In our area survey of the nation, we 
may well end in the grain belt, live- 
stock-legume states of the Midwest 
where recent years have witnessed 
rapid increases in fertilizer use matched 
by no other section (Table 5).

The ratio of nutrients in the Mid
west is so near 1-6-3, except as the 
shortage of nitrogen depressed that 
factor in 1942 and 1943, that the pre

T a b l e  5 .— E a s t  a n d  W e s t  N o r t h  C e n t r a l  S t a t e s

Period

Ratio of Major Nutrients Total
Nutrient
Quantity

TrendNitrogen Phosphoric
Acid Potash

1935-1939 Average............................ 1 0 62 28 1 0 0

1940............................................. 9 61 30 130
1941........... *................................. 9 61 30 149
1942............................................. 5 63 32 2 0 1

1943............................................. 7 63 30 213
1944............................................. 9 61 30 253

Compare the above with the Continental United States Trends below.

1935-1939 Average............................ 24 50 26 1 0 0

1940............................................. 23 53 24 1 2 0

1941............................................. 23 53 24 132
1942............................................. 19 55 26 145
1943............................................. 2 0 53 27 168
1944............................................. 24 51 25 179

---------------- ■
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dominance of the 2-12-6 grade is evi
dent. As soon as an improved balance 
of supply and demand develops, the 
ratio of nitrogen and potash should in
crease in that area. Such a develop
ment need not depress the volume of 
phosphates used, for still greater ferti
lizer use may be expected in the corn 
belt. In spite of the fact that 1944 
fertilizer consumption in the Midwest 
reached two and one-half times the 
1935-1939 average, certainly nitrogen 
and potash and perhaps even phos
phoric acid were insufficient in quan
tity to satisfy the rapidly growing de
mand there.

In a legume-livestock section such as 
the Midwest, the production of legumes 
lessens the purchased nitrogen needed 
and tends to increase the potash re
quirement. Even so, with deep place
ment of heavier applications of nitro
gen, in which some states in the Mid
west have already made substantial 
beginnings, there is the likelihood that 
the present low ratio of nitrogen to 
minerals may be narrowed. During 
the years 1943-1944, there obviously 
was less potash available for use in 
commercial fertilizers in the Midwest 

I than would have readily been pur- 
I chased, even though special allocations 

were made favoring that area as against 
I other sections of the nation. Increased 
E use of fertilizers in the Midwest will 
I affect the national trend more as the 
I area volume grows (See also Tables 
I 11 and 12). Anyone who likes to 
I play with figures can have a lot of 
I fun as well as dig out much of value 
I using the tables in U. S. D. A. Plant 
I Food Memorandum Report No. 11, 
I and A. L. Mehring’s article in the 
I August 1945 issue of the Journal of 
I the American Society of Agronomy, 
I studying the trends in states, regions, 
I and the nation.

Trends in Mixtures and Materials

A. L. Mehring of the U. S. Depart- 
I ment of Agriculture, discussing “Fer- 
I tilizer Nitrogen Consumption” in the 
I March 1945 issue of Industrial and

T a b l e  6 , S e c t io n  1 .— N it r o g e n  i n  M ix e d  
F e r t i l i z e r s

Form 1925 1940

Solid Nitrates............................ 23 1 0

Solid Ammonium Salts........... 2 0 41
Natural Organics...................... 37 15
Synthetic Organics.................. 1 1 9
Ammonia and its Solutions. . 0 25

Total................................... 1 0 0 % 1 0 0 %

T a b l e  6 , S e c t io n  2 .— N it r o g e n  T o t a l —  
M i x t u r e s  a n d  M a t e r i a l s

Form 1925 1940

Solid Nitrates............................ 39 32
Solid Ammonium Salts........... 31 35
Natural Organics...................... 25 1 2

Synthetic Organic*. . 5 8

Ammonia and its Solution. . . 0 13

Total. . 1 0 0 % 1 0 0 %

Engineering Chemistry, shows that in 
the period from 1925 to 1940, nitrogen 
purchased in mixtures increased from 
45 to 49 per cent of the total while 
nitrogen distributed unmixed de
creased conversely (See Table 6 ). 
Table 6 of Mehring’s article indicates 
that ( 1) natural organics decreased 
from 25 to 12 per cent of the fertilizer 
nitrogen supply, ( 2 ) while ammonia 
and its solutions increased from 0 to 
13 per cent during the same 15-year 
period. In mixtures for the same pe
riod, solid nitrates decreased from 10 
to 5 per cent of the nitrogen total, 
while solid ammonium salts increased 
from 13 to 20 per cent of that total.

Let’s see how, for the same 15-year 
interval, the nitrogen used in fertilizers 
changed in form (Table 6 ).

Obviously, the trend is away from 
natural organics and solid nitrates to
ward the lower priced solid ammonium 
salts, synthetic organics, and ammonia 
and its solutions.

Superphosphate production, as well 
as capacity, has undergone less change 
in volume, methods, location, or type
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than either nitrogen or potash during 
the past quarter century. Excess capacity 
exists mainly in the Southeast, while 
the Midwest and West Coast are defi
cit areas. Recent construction of pro
cessing facilities in deficit areas indi
cates, however, that as the post-war 
adjustment progresses, we shall find 
new capacity locating soundly to serve 
new demand of permanence. We will 
also experience some growth of high- 
analysis phosphate production, with 
its inherently greater shipping radius 
tending to locate new facilities near 
sources of raw materials and low cost 
power, and with less dependence on 
nearby consumption than is essential 
for the ordinary analysis material. 
Table 7 summarizes the volume of 
superphosphates we could produce and 
have produced. In spite of the re
verses which the war brought to both 
types of material with their emphasis 
on the high-analysis plants, there is a 
steady although unspectacular growth

of the proportion of phosphates both 
potentially and actually in the high- 
analysis form.

Trends in Distribution by 
Government

Phosphates have predominated in 
government distribution. The Ten
nessee Valley Authority began distri
bution in 1935 with approximately
2.000 tons and reached a volume of
42.000 tons in 1944.

The Agricultural Adjustment Agency 
began distribution in 1937 with 25,000 
tons reaching a volume of about 1,-
200.000 tons in 1942 and receding to
860.000 tons in 1943. In 1943,
the AAA-distributed fertilizer is re
ported to contain 374,000 tons of phos
phoric acid and 41,000 tons of K 20 . 
In 1944, that agency also initiated dis
tribution of a few hundred tons of 
nitrogen in the State of Maine. And 
now “grants-in-aid” are paid in several 
states for all three major nutrients as 
well as land-liming materials.

T a b l e  7 , S e c t io n  1 .— S u p e r p h o s p h a t e  P r o d u c in g  C a p a c it y  ( U .  S . )

Year

Ordinary
Superphosphate

High Analysis 
Superphosphate Total Tons 

of P205

Tons P205 % of Total Tons P205 % of Total

1920...................... 1,440,000 99H % 7,000 H % 1,447,000
1930...................... 1,600,000 97% 44,000 3% 1,644,000
1940...................... 1,528,000 89% 180,000 1 1 1 % 1,708,000
1944...................... 1,667,000 85% 287,000 1 15% 1,954,000

1 Includes Tennessee Valley Authority Capacity.

T a b l e  7 , S e c t io n  2 .— S u p e r p h o s p h a t e  P r o d u c t io n — U n it e d  S t a t e s

Year

Ordinary
Superphosphate

High Analysis 
Superphosphate Total Tons 

of P205

Tons P205 % of Total Tons P205 % of Total

1929...................... 710,700 95% 34,900 5% 745,600
1934...................... 477,500 94% 31,300 6 % 508,800
1939...................... 632,600 83% 125,500 17% 758,100
1944....................... 1 ,219,500 91% 124,900 1 9% 1,344,400

---------------- 1

i The production of two large plants was largely diverted to war uses in 1944.
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T a b l e  8 .— P l a n t  F o o d  C o n t e n t  o f  F e r 
t i l i z e r s  D i s t r i b u t e d  b y  C o o p e r a t iv e s  
1 9 3 9  T h r o u g h  1 9 4 3 .

Year N PjO* K ,0 Total

1938-1939........... 3 .0 1 2 . 0 5 .5 20.5
1939-1940........... 3 .2 1 2 . 6 5 .7 21.5
1940-1941........... 3 .3 13.1 6 .3 22 .7
1941-1942........... 2 .9 1 2 . 8 6 .5 2 2 . 2

1942-1943........... 2 .7 1 2 . 1 7 .0 2 1 . 8

Distribution by Cooperatives

Doctor J. G. Knapp reports in a 
Farm Credit Administration bulletin 
published in May 1945 that farmer 
cooperatives distributed 9 per cent 
of the national fertilizer tonnage, vary
ing from 5 per cent in the Southeast 
to 20 per cent in the Northeast (Table 
9). The only significant trend shown 
in that publication in the cooperatives’ 
ratio of major nutrients is upward in 
potash ending with approximately a 
3-12-7 in 1943 as compared to other 
distribution averaging close to 4-10-6. 
You will note that in concentration 
the cooperatives exceed other channels 
of distribution by a contrast of 22 
units to 20 .

Trends by Crops

Cotton which in 1929 received 28 
per cent of the fertilizer used in the 
United States had decreased to 15 per 
cent by 1942 and yielded first place 
to corn which increased during the 
same period from 21 to 22 per cent.

T a b l e  9 .— P l a n t - F o o d  C o n t e n t  o f  C oop 
e r a t i v e  a n d  O t h e r  F e r t i l i z e r  C om 
p a re d — 1 9 4 2 - 1 9 4 3 .

Nutrients
Per Cent

Cooperatives Others

Nitrogen.................... 2 .7 4.22
Phosphoric Acid. . . . 1 2 . 1 9.96
Potash........................ 7 .0 6 .06

Total................. 2 1 . 8 20.24

Hay and pasture increased from 6 to 
13 per cent of the total from 1938 to 
1942, and was only 2 per cent in 1929. 
The increases in fertilizer use on fruits, 
vegetables, and small grains are well 
worth the attention of both agronomists 
and the industry.

Trends in Secondary and Minor 
Nutrients

Certainly calcium and magnesium, 
and occasionally sulphur, become limit
ing factors in nutrient needs under

T a b l e  1 0 .— F e r t i l i z e r  U s e d  o n  P r i n -  
' c i p a l  C r o p s  1 9 2 9 ,  1 9 3 8  a n d  1 9 4 2  1

Crop

Per Cent of Total 
Consumption

1929 1938 1942

Com ........................ 20 .7 2 1 . 6 2 2 . 0

Cotton.................... 28 .0 19.3 14.6
Small Grains......... 13.8 14.3 14.1
Vegetables............. 5 .3 4 .3 8 .9
Potatoes................. 8 .5 7 .4 7.1
Hay......................... 2 . 1 4.1 7.1
Pasture................... (*) 2 . 1 5 .8
Fruits...................... 4 .3 4 .5 6 .7
Tobacco................. 6 . 8 6 .7 5 .3
Sweet Potatoes. . . 1.4 1 . 8 1.5
Other Crops.......... 9 .1 13.9 6 .9

Total............... 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0

1 From the Fertilizer Review, July-September 
1943.

2 No estimate, very low.

some conditions, in addition to their 
roles in affecting the acidity of soils. 
Increased liming is improving the cal
cium status of soils. Wider use of dolo
mite (magnesian limestone) is helping 
the magnesium needs, together with 
other more active magnesium carriers 
in some mixed fertilizers. Most fer
tilizer mixtures contain enough sulphur 
to remove that element from the 
troublesome class.

Boron deficiency on some soils and 
for certain vegetable crops as well as 
for some legumes is increasingly rec
ognized as a limiting factor by its in- 

( Turn to page 39)



More birds and b etter hunting are the tests o f  game-food planting. B ico lo r has demonstrated its
value before  the dog and gun.

For Farms and Game Preserves, 
Bicolnr Lespedeza

^  't/ern e ^foaui&on
Southeastern Regional Biologist, Department of Agriculture Soil Conservation Service,

Spartanburg, South Carolina

B I COLOR lespedeza has earned a 
place in the management of land 

in the Southeast. The seeds are taken 
readily by bobwhites, the bark and 
leaves are eaten extensively by rabbits, 
and the flowers are attractive to honey
bees. Bicolor is a dependable plant 
which will live many years without re
planting. At least one plot in the South 
is more than 50 years old. It withstands 
burning, disking, cutting, or rabbit use 
in winter; and it will control erosion 
on the sites we recommend. You will 
like its attractive appearance, too.

Bicolor is a shrub that grows 5 to 10 
feet high. It is a perennial plant which 
leafs out each spring as do other woody 
shrubs. Like the other lespedezas it 
is a legume. Bicolor and other similaro

shrub lespedezas were introduced from 
Asia as ornamentals under names such 
as Oriental lespedeza and flowering 
desmodium. Several have more showy 
flowers but grow less seed than bicolor.

The plants of common bicolor are 
hardy as far north as central New Eng
land, but they fail to ripen seed if frost 
comes before October 15. This hap
pens too often north of Tennessee and 
central Virginia. Bicolor has been but 
partially successful in Florida. Strains, 
however, have been selected to get a 
plant better adapted to various condi
tions. The best are being tested 
throughout the natural range of the 
bobwhite quail. Thus bicolor may be
come more successful north of the Ohio 
River, and in Florida.

22
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The w ildlife border is a symbol o f better land use. Above, the abandoned border——u§eles<
some wasted.

By observation and food studies we 
now know that bicolor is a preferred 
food of quail. They eat the seeds in 
preference to their usual favorites—an
nual lespedezas, cowpeas, partridge 
peas, and acorns. The bobwhites begin 
feeding on bicolor in early fall, before 
the hunting season. They feed every

evening and often at other times of 
day. One will find the birds using 
this good food until they change to in
sects and fresh fruits of early summer.

In feeding tests of pen-reared pheas
ants in Pennsylvania, bicolor proved to 
be an excellent food. Doves eat the 
seed in February and March, although

m m

This picture shows the same border as above, correctly  treated,
scricca next to the field.
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they seem to prefer other foods when 
they can get them. Few if any other 
birds eat bicolor seed. This is fortu
nate for game conservation, as it leaves 
the seed for the bobwhites.

Bicolor must be put where it won’t 
be grazed. Heavy concentrations of 
deer destroy it. Cattle, too, will graze 
the plant to death.

The Soil Conservation Service began 
to use shrub lespedezas for wildlife and 
erosion control in 1935. Besides bi
color, we used Lespedeza cyrtobotrya 
and Lespedeza thumbergii, but bicolor 
was most successful. We used it first 
in gullies, then on borders between 
woods and cropland. Food strips in 
woodland and hedges across fields came 
later.

Sources of Plants and Seeds

Both plants and seed are already 
available in limited amounts from three 
principal sources.

The nurseries of the Soil Conserva
tion Service grow and supply plants 
and seeds for farmers in cooperation 
with soil conservation districts. Com
mon bicolor makes up most of this sup
ply, but better strains are available 
for field tests in certain districts.

Some state game departments pur

chase or grow common bicolor seed 
which they distribute to farmers in soil 
conservation districts—or in some cases 
to 4-H clubs and others. The Fish and 
Wildlife Service often makes federal- 
aid funds available to assist these proj
ects.

A few private seed growers and 
nurserymen are producing seed and 
plants of common bicolor commercially. 
This will be the regular source as soon 
as the Soil Conservation Service and 
state game departments have plenty of 
demonstrations where game can be 
studied carefully. Better strains will 
be grown commercially as soon as pos
sible.

The following explains how and 
where bicolor should be used on farms 
or game preserves.

Patterns and Objectives

Game management requires a de
pendable supply of the best foods. 
Enough cover must be nearby. Quail 
eat many kinds of seeds, so many, in 
fact, one need not expect to know them 
all. Fortunately they do not need all 
the kinds they will eat. An adequate 
amount of one good food is enough to 
grow. They will not be denied a va* 
riety, for insects, green leaves, and other

Strip * • ( on^el*hth-m ere In woodland m e  no m ore than one per cent o f  the land,
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incidental foods will supplement the 
food strips.

Every acre of land has some kind of 
plant which can be recognized as quail 
food. Often, however, it is not in suffi
cient quantity to be useful. Fifty 
pounds of seed scattered over 10 acres 
are useless. An equal amount on one- 
eighth acre sets a good table for the 
birds. Bicolor, therefore, can be used 
in standard patterns of land manage
ment without regard for the absence 
or presence of other foods.

What constitutes enough cover is not 
definitely known. Briars, plum thickets, 
and honeysuckle give very good cover. 
Woodland is good only if it has shrubs 
and grass in clumps or open areas. 
Broomsedge and other grasses may be 
sufficient with bicolor and nothing else. 
Thus bicolor may be grown in woods, 
on borders, across broomsedge fields, 
or near vegetated stream banks without 
adding extra cover. We are not yet 
sure what cover, if any, must be added 
with bicolor hedges across cultivated 
fields.

The pattern of planting is very im
portant. The best economy is to use 
land that is not needed for other pur
poses. Or if it is necessary to use good

land for game, grow a lot of food on a 
little land. This may take i%  of wood
land, 2%  of the farm as borders, and 
3% of cultivated land in hedges. The 
remaining 99, 98, and 97% of the land 
should be used for woodland, pasture, 
and field crops.

When we try to guarantee enough 
food for our birds by managing only 
1% to 3% of our land, we must man
age those small bits of land well. As 
much food as possible should be pro
duced, on the wildlife land. Good 
care is worthwhile. Prepare the land 
well, plant carefully, fertilize to pro
mote excellent growth, and cultivate 
when necessary to keep the bicolor free 
of weeds, grass, and trees. This will 
not be every year—only when other 
plants begin to invade.

A vigorous growth of bicolor, once 
started, usually will shade out all other 
vegetation between the rows. The seed 
falls only among its own leaves where 
the birds find it quickly by scratching. 
Seed that falls in heavy grass is largely 
lost.

Bicolor can be established with one- 
vear nursery grown plants or by plant
ing seed. Plants are more expensive 
than seed. Yet plants cost less than

A bicolor hedge across the open field provides hunting where birds had no food or cover before.
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ordinary food patches of cowpeas, mil
lets, and other annuals. The same 
?trip does not have to be planted again 
next year. Nor is there the risk next 
spring of the weather being either too 
wet or too dry at planting time. So 
regardless of the way the strips are 
established, bicolor is economical and 
dependable as a food for bobwhites, 
rabbits, and bees.

Each food strip will require about
1,000 plants or one pound of seed. 
When begun with seed, the strip should 
not be expected to mature seed the first 
year. Plants, however, produce a good 
seed crop the first year. If the seed is 
planted in rows, cultivated, and ferti
lized well, there should be a good crop 
of seed the second year. If the seed is 
broadcast, cultivation is impossible, and 
such plantings often take three years 
to mature.

Research stations have not studied 
the fertilizer requirements of bicolor. 
Until studies have been made, we can 
only recommend what appears to be 
best. Phosphate and potash are needed, 
as with other legumes. Many farmers 
use whatever complete fertilizer they 
have on hand. Potash appears partic
ularly helpful. We notice wherever 
brush was burned before planting, bi
color always has done well. This new 
quail-food plant will not need fertilizer 
every year—only when growth lacks 
vigor. Therefore, a good fertilizer ap
plied at a rate of 400 to 800 pounds per 
acre can be afforded.

Bicolor will not grow well on wet 
land. A soil conservationist can be of 
help. He knows soils. He knows how 
and where to use bicolor. If bob white 
food must be grown on wet land, ses- 
bania is used. Bicolor, however, will 
pull swamp coveys to upland food 
strips. In deep sands, plants are more 
successful than seed.

The width of a good bicolor strip is 
important. Less than 12 or 15 feet in 
width is too narrow. More than 20 
feet is too wide, as wider plantings 
make bird-dog work disappointing. A 
width of 15 to 18 feet is best, hunting

is pleasant, dogs work beautifully, and 
birds have enough food.

Food Strips in Woodland

Food strips in woodland will attract 
the coveys as soon as the seed is pro
duced. We are not sure yet how many 
strips to grow on 100 acres of land. 
One for each 20 or 25 acres is conserva
tive. Perhaps one for each 10-acre 
tract is none too many. We need not 
think of more than this until further 
results are measured in terms of quail 
per strip.

We do not know, yet, how short or 
long a strip should be in woodland. A 
length of 400 feet is good. Perhaps 300 
is enough. We have found two and 
three coveys on longer strips, but there 
the dogs often range too far ahead of 
the hunter. Furthermore, long strips 
either take up too much land or leave 
too much space between strips. So 
15-foot plantings 400 feet long appear, j 
now, to be a safe design. This will be 
about one-eighth acre and should pro
duce 25 to 50 pounds of seed per strip.

To plant this standard strip 1,000 > 
plants or one pound of seed should be 
used. Plant or seed in five rows, three 
feet apart. Space plants two feet apart 
in the row. This takes 200 plants per 
row. Seeding will be at the rate of 40 
or 50 seeds per foot of row. Cover 
seed one-half inch. Plant when ground 
moisture is good, any time after spring 
frost. Or the seed may be broadcast.
If the seed is broadcast, it should be 
rolled into a firm seedbed. A culti- 
packer is best.

The outside rows (in 5-row plant
ings) will be 12 feet apart. Prepare the 
bed six feet wider and cultivate outside 
as well as between the rows. Seed may 
be placed in rows 24 inches apart, if 
preferred; this will require seven rows 
instead of five. If rows are more than 
three feet apart, sunlight will make . 
grass and weeds grow too much.

This same design should be used in 
old fields of broomsedge or brush. If 
the woods or broomsedge is burned,

( Turn to page 43)
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A bove: This ditch or channel drains approxim ately 8 0 0  acres o f  pasture and crop land near Canton,
Mississippi.

B elow : B aling kudzu hay, p rincip al winter feed fo r dairy cows, on the farm  of A. D. Wright,
Gainesville, Georgia.



Agricultural
Conservation

Early announcement of the agricultural Conservation
Program for 1947 by the U. S. Department of Agricul
ture is in line with the efforts being made to put the 
industry on a peacetime basis as quickly as possible. A 
greater emphasis on the local approach should help1947 farmers make some needed shifts from practices which
were necessary for quick wartime production to those of 

greater long-term, soil-building value.
For the first time, the program for 1947 allows up to 10 per cent of county con

servation funds to carry out a practice not included in the list approved for states. 
The balance of county funds, as before, will be used to carry out practices selected
by farmers and committeemen from a long and flexible list. Such lists are worked
out in each state by state farmer-committees and technical experts.

Director Dave Davidson of the Field Service Branch, Production and Marketing 
Administration, believes that the success of the program depends upon farmers 
and their committeemen who together work out plans for individual farms. He 
points out that all County Agricultural Conservation Program (AAA) committee
men are active farmers, elected by farmers in local balloting.

“We had to greatly increase the acreage of some soil-depleting crops during the 
war,” Mr. Davidson states. “We cannot continue to grow them on such a scale 
indefinitely without permanently damaging our land. Record production one 
year, or for a few years, doesn’t necessarily mean record production over the long 
haul. Our goal is continuing high production year after year. Conservation 
farming is the only way to achieve such a goal.”

In general, the 1947 program is divided into these major types of practices: 
(1 ) Application of lime, fertilizers and other materials; (2 ) planting of cover 
crops; (3 ) harvesting of certain legumes and grass seeds; (4 ) erosion control and 
water conservation; (5 ) range and pasture improvement; ( 6 ) forestry; and (7) 
other practices such as weed control and clearance of land for plowing or pasture.

Special emphasis in 1947 will be placed on measures to prevent soil erosion and 
to conserve water. Such measures include planting of row crops on the contour, 
building of terraces, erosion control dams, livestock water ponds and similar prac
tices. Use of lime and fertilizers on legumes and grasses will continue to be a 
major part of the program.

Director Davidson declares that application of these soil-enriching minerals 
reveals in a dramatic way the immeasurable value of conservation to both city 
people and those on farms. “Lime and fertilizers improve the health and vigor of 
legumes and grasses, greatly increasing production and quality,” he says. “This 
means more and better livestock and gives us what we are finally seeking—more 
and better food to improve the health of our people and those of other lands who 
need our food and fiber.”
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1» t  11  »  |  p  With the growing of so-called pure line seeds in
llGW rrODlemS lor widely scattered geographical sites, it is becom- 

-  n  _  ing apparent that they are not as pure as at first
the Lrop Breeder indicated. For example, corn pure lines devel

oped in the Midwest frequently react quite dif
ferently when grown in other sections where climatic and soil fertility conditions 
are different. There is every reason to believe that similar results would occur 
with the pure lines of other crops.

This opens up new problems for the crop breeder since inbred lines in a territory 
apparently will have to be developed for the area if the maximum benefits of 
hybridization are to be achieved.

The susceptibility of plants to disease, the feeding power of plants, their meta
bolic efficiency, and their ability to produce high-quality forage or feed are all 
factors which apparently can be materially influenced by the geneticist. Modern 
crop breeding thus requires the services of the geneticist, the pathologist, en
tomologist, plant physiologist, soil scientist, chemist, nutrition expert, and almost 
every other scientist working on the problems of agriculture and even human 
nutrition. Since obviously no one scientist can be an expert in all these fields, 
the problem only can be handled by specialists cooperating in well-rounded 
and interrelated projects.

New possibilities in the production of food, fiber, and forage not only from the 
viewpoint of quantity but of quality are opened by this work. More efficient 
utilization of our soil resources and of fertilizers is made possible. This will 
coordinate well with the greatly increasing interest in growing more nutrition into 
foods. It will lead to better living and higher standards of living for all the 
peoples of the world.

r¥1_ _  m One of the heartiest expressions of relief from wartime re-
l l l E  Ira i rS  strictions is the welcome being given to return of our agricul

tural state fairs. Not all states hold one, and a few struggled 
/ [r e  along with “sorry” editions even under wartime conditions,.

but this fall will see many splendid revivals—“the greatest 
and best” from all angles.

It is a fine and worthwhile return, for the state fair is an old and almost typically 
American institution. Fairs antedate the Christian era, but these were chiefly com
mercial gatherings for the exchange of merchandise. American fairs have served 
primarily the function of agricultural education. They have been the show-cases 
of and inspiration for greater standards of excellence in crop and livestock pro
duction as well as all phases of industry and social activity affecting our agriculture. 
Millions of dollars have been expended on grounds and buildings and millions 
each year are distributed in prizes to those who have striven and won in the ability 
to produce more than the “ordinary.” According to Dave Thompson of Grocery 
Manufacturers of America, who has made a survey of state fairs, the Minnesota 
fair is a good example of the large investment necessary to make these annual 
shows of the people a success. The operating society, Minnesota State Agricultural 
Society, has real estate valued at $4,889,845 and total assets, including accounts 
receivable, of more than $5,600,000.

The age of some of our state fairs attest their importance to both our agricul
tural and urban societies. Among those which this year will be more than 90 
years old are Michigan, Ohio, Illinois, Iowa, California, North Carolina, and 
Minnesota. Let us hope they can continue uninterrupted for another ninety.
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Season A v e ra g e  Prices R eceived b y  Farm ers fo r  Specified C o m m o d ities  *
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

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

August......... 21.33 44.9 167.0 256.0 113.0 145.0 14 .60 52.50
September. . 21.72 43.2 138.0 207.0 112.0 145.0 14 .30 51.40
October........ 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00
November... . 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30
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
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

Index Numbers (Aug. 1909—July 1914=100)
1920................. 128 173 180 161 96 207 139 114
1921.................. 137 195 163 129 81 117 98 129
1922................. 185 228 95 114 116 109 98 135
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................. 167 408 214 219 170 160 138 234 212
1945

August......... 172 449 240 292 176 164 123 233 240
September. . 175 432 198 236 174 164 120 228 159
October........ 180 459 181 205 176 171 120 226 181
November... 182 467 188 212 173 173 126 227 235
December... 184 438 197 221 170 174 130 228 223

1946 132
133

249
275January.......

February. . .
180
186

363
339

208
209

237
254

171
173

174
175

226
223

March.......... 183 319 225 269 178 179 137 211 283
April............ 190 429 232 279 181 179 126 213 282
May............. 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 L26 266 163
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W h o le s a le  Prices o f  A m m o n ia te s

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 

16-17% 
ammoniaof 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,

1910-14..................
bulk unit N per unit N bulk per unit N per unit N per unit N___ $2.68 $2.85 $3.50 $3.53 $3.37 $3.521922........................ ___ 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 4.751926........................ ___ 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 

August............... 1.75 1.42 7.81 5.77 4.86 6.71
September......... ___  1.75 1.42 7.81 5.77 4.86 6.71
October.............. ___ 1.75 1.42 7.81 5.77 4.86 6.71
November......... ___ 1.75 1.42 7.81 5.77 4.86 6.71
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
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
May................... ___ 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

Index Numbers (1910-14— 100)

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 ...............
1945 

August 
September. 
O ctober.. . .  
November. 
D ecem ber.,

1946 
January . . .  
February. .
March........
April..........
M ay ............
June............
Ju ly .............

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 50 223 163
65 50 223 163
65 50 223 163
65 50 223 163
65 50 259 173
70 50 295 •' 182
70 50 332 231

140
136 
107 
117 
129 
128 
146
137 

12 
63 
36 
97 
79 
91

106
120
93

115
99

112
150
144
144

144
144
144
144
144
144
144
144
144
144
144
158

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
191
191
191

191
191
191
191
207
224
273
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1910-14................
192 2......................
192 3.....................
192 4 ......................
192 5......................
192 6.................
1*27;........................
1928......................
1929...,................
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 ......................

1945
August.............
September. . . .
October............
November.. .  . 
December........

1946
January...........
February.........
March..............

, April................
May.................
June.................
July..................

I  1922......................
192 3......................
192 4......................
192 5......................
192 6......................
192 7......................
192 8 ......................
192 9 ......................
193 0 ......................
193 1......................
1932.  ................
193 3 .....................
193 4 ......................
193 5......................

I  1936.....................
1937.....................

1 1938.....................
1939......................

.* 1940.....................
; 1941......................

194 2.....................
194 3 .....................
194 4 .....................
1945

August.............
September
October............
November.......
December........

1946
January...........
February.........
March..............
April................
May.................
June.................
July..................

W h o le s a le  Prices o f  Phosphates a n d  P o ta s h * *
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
SO.536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.657

.566 3.12 6.90 .632 .904 23.87

.550 3.08 7.50 .588 .836 23.32

.502 2.31 6.60 .582 .860 23.72

.600 2.44 6.16 .584 .860 23.72

.598 3.20 5.57 .596 .854 23.58 .537

.525 3.09 5.50 .646 .924 25.55 .586

.580 3.12 5.50 .669 .957 26.46 .607

.609 3.18 5.50 .672 .962 26.59 .610

.542 3.18 5.50 .681 .973 26.92 .618

.485 3.18 5.50 .681 .973 26.92 .618

.458 3.18 5.50 .681 .963 26.90 .618

.434 3.11 5.50 .662 .864 25.10 .601

.487 3.14 5.67 .486 .751 22.49 .483

.492 3.30 5.69 .415 .684 21.44 .444

.476 1.85 5.50 .464 .708 22.94 .505

.510 1.85 5.50 .508 .757 24.70 .556

.492 1.85 5.50 .523 .774 15.17 .572

.478 1.90 5.50 .521 .751 24.52 .570

.516 1.90 5.50 .517 .730 24.75 .573

.547 1.94 5.64 .522 .780 25.55 .570

.600 2.13 6.29 .522 .810 25.74 .205

.631 2.00 5.93 .522 .786 25.35 .195

.645 2.10 6.10 .522 .777 25.35 .195

.650 2.20 6.20 .503 .749 24.44 .188

.650 2.20 6.20 .503 .749 24.44 .188

.650 2.20 6.28 .535 .797 26.00 .200

.650 2.20 6.40 . 535 . 797 26.00 . 200

.650 2.20 6.40 .535 .797 26.00 .200

.650 2.20 6.40 .535 .797 26.00 .200

.650 2.20 6.40 .535 .797 26.00 .200

.650 2.20 6.40 .535 .797 26.00 .200

.650 2.20 6.40 .535 .797 26.00 .200

.650 2.20 6.40 .535 .797 26.00 .200

.650 2.30 6.45 .471 .729 22.88 .176

.650 2.60 6.60 .471 .729 22.88 .176

Index Number* (1910-14 =  100)
106 87 141 89 95 99 ----
103 85 154 82 88 96
94 64 135 82 90 98

110 68 126 82 90 98 -
112 88 114 83 ' 90 98 82
100 86 113 90 97 106 89
108 86 113 94 100 109 92
114 88 113 94 101 110 93
101 88 113 95 102 111 94
90 88 113 95 102 111 94
85 88 113 95 101 111 94
81 86 113 93 91 104 91
91 87 110 68 79 93 74
92 91 117 58 72 89 68
89 51 113 65 74 95 77
95 51 113 71 79 102 85
92 51 113 73 81 104 87
89 53 113 73 79 101 87
96 53 113 72 77 102 87

102 54 110 73 82 106 87
112 59 129 73 85 106 84
117 55 121 73 82 105 83
120 58 125 73 82 105 83

121
121
121
121
121

121
121
121
121
121
121
121

61
61
61
61
61

61
61
61
61
61
64
72

127
127
129
131
131

131
131
131
131
131
132 
135

70
70
75
75
75

75
75
75
75
75
66
66

79
79
84
84
84

84
84
84
84
84
76
76

101
101
108
108
108

108
108
108
108
108
95
95

82
82
83
83
83

83
83
83
83
83
80
80
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C o m b in e d  In d e x  N u m b e rs  o f  Prices o f  F e rtilize r M a te r ia ls , Farm  Products 
a n d  A ll C o m m o d ities

Prices paid
by farmers Wholesale

Farm
for com
modities

prices 
of all com Fertilizer Chemical Organic Superphos

prices* bought* modities'! material! ammoniates 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
1 9 3 8 . . . . . . . .  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
August. . . .  204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 74
October.. .  199 182 154 97 57 175 121 78
November. 205 182 156 97 57 175 121 78
December.. 207 183 156 97 57 175 121 78

946
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............  244 209 176 103 60 230 121 70
* U. S. D. A. figures. Beginning Jan u ary  1946 farm  prices and index numbers of 

pecific farm  products revised from a calendar year to a ®rop-year basls- Truc 
irops index adjusted to the 1924 level of the all-com m odity index, 

t  DeDartment of Labor index converted to 1910-14 base. , :  , . j «
t The Index numbers of prices of fertilizer m aterials are based on original study 

nade by the D epanm entP" f  A gricultural Econom ics and Farm  Management, 
?i r̂w»ii TTniver«itv Ith aca  New York. These indexes are complete since 1897. 
[■he series was revised and’ re weighted as of March 1940 a n d 1942- 

1 Since Ju n e  1941. m anure sa lts  are  quoted F.O .B. mines exclusively. _
** The w eighted av erag e  of prices actu ally  paid fo r potash are  low er than

teen contracted  S j lo d ^ s f - c e
!n i t K 2eo th u f m o ^ e Pn ia r l^ ° a ^ r o x im a te s % e  annual av erag e  than  do prices based 
m arith m etical av erag es of m onthly quotations.



This section contains a short review o f some o f the most practical and im portant bulletins, and lists 
all recent publications o f the United States Departm ent o f A griculture, the State Experim ent Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Econom ics. A file o f this departm ent o f BETTER  
CROPS W ITH PLANT FOOD would provide a com plete index covering all publications from  these 
sources on the particu lar sub jects named.

Fertilizer
" F e r t i l iz e r  a n d  F e r t i l iz e r  M a te r ia l,”  A la .  

D ep t, o f  A g r . 6r I n d . ,  M o n tg o m e r y , A la . ,  B u i. 
4 7 , 1 9 4 4 -4 5 .

" F u r th e r  S tu d ie s  o n  t h e  R e s p o n s e  o f  L e t tu c e  
to  F e r t i l iz a t io n ,”  A g r . E x p .  S ta .,  U n iv . o f  A r iz .,  
T u cso n , A r iz . ,  B u i. 1 9 9 , O ct. 1 9 4 5 , A . E . 
G riffith s  a n d  A . H . F in c h .

" C o m m e r c ia l  F e r t i l iz e r s  a n d  A g r icu ltu ra l  
M in era ls  1 9 4 5 ,”  B u . o f  C h e m .,  D e p t , o f  A g r .,  
S a c ra m en to  1 4 , C a li f . ,  S p . P u b l. 2 1 4 .

‘‘C o m m e r c ia l  F e r t i l iz e r  S a le s  a s  R e p o r t e d  to  
D ate  f o r  Q u a r ter  E n d e d  M arch  3 1 ,  1 9 4 6 ,”  
B u . o f  C h e m .,  D e p t , o f  A g r ., S a c r a m e n to  1 4 , 
C a li f. ,  F M -1 2 7 , M ay  2 4 ,  1 9 4 6 .

‘‘R e c o m m e n d a t io n s  f o r  S o i l  M a n a g em en t  
a n d  U se  o f  F e r t i l iz e r s ,”  O nt. D e p t , o f  A g r ., 
S tatistics  &  P u b lic a t io n  B r a n c h , T o r o n to ,  
O n t., 1 9 4 6 .

" C o m m e r c ia l  F e r t i l iz e r s  R e p o r t  f o r  1 9 4 5 ,”  
A g r. E x p . S ta ., N e w  H a v e n , C o n n ., B u i. 4 9 2 ,  
O ct. 1 9 4 5 , E . M . B a iley .

S ta te  L a b o r a to r y — F e r t i l iz e r ,  S e e d ,  L im e ,  
a n d  I c e  C rea m  R e p o r t ,”  V o l . 3 5 ,  N o .  4 ,  S ta te  
B o a r d  o f  A g r ., D o v e r , D e l.

" C o m m e r c ia l  F e r t i l i z e r s ”  D ep t, o f  A g r ., 
A tla n ta , G a ., B u i. 1 3 0 , fa n . 1 9 4 6 .

" F e r t i l iz e r  T o n n a g e  b y  G r a d e s  U sed  in  E a ch  
C ou n ty  in  t h e  S ta te  D u r in g  C a le n d a r  Y ea r
1 9 4 5 ,"  G a . D ep t , o f  A g r ., A t la n ta , G a . 

" F e r t i l iz e r s  U sed  in  lou>a in  1 9 4 5 ,”  D ep t.
o f  A g r o n .,  I o w a  S ta te  C o lle g e ,  A m e s , I o w a ,  
A g ro n . 4 7 ,  1 9 4 6 .

" F e r t i l iz e r  T r ia ls  o n  S a n d y  S o ils  o f  C h isa g o  
a n d  Is a n t i C o u n tie s  in  1 9 4 5 ,”  A g r . E x p . S ta ., 
U n iv . o f  M in n ., S t. P a u l, M in n ., S .S . 1 7 , A p r il
1 9 4 6 , J .  M . M a cG reg o r .

" C o m m e r c ia l  F e r t i l iz e r s ,  1 6 th  A n n u a l R e 
p o r t ,"  N . M . F e e d  &  F er t . C o n tro l O ffic e ,  
S ta te  C o lle g e ,  N . M ., M arch  1 , 1 9 4 6 , R . W . 
L i id  w ic k  a n d  L .  T .  E ll io t t .

" C o rn  F e r t i l iz a t io n  S tu d ie s  in  1 9 4 5 ,"  A g r . 
E x p . S ta ., S ta te  C o lle g e  o f  A . &  E .,  R a le ig h ,  
N . C ., A g ro n . In f .  C ir . 1 4 2 , M arch  1 9 4 6 , B . A . 
K r a n tz .

" F e r t i l iz e r  L a w ,"  D e p t , o f  A g r . &  I m m i
g ra t io n , R ic h m o n d , V a.

Soils
" G y p su m , A  S o i l  C o r r e c t iv e  a n d  S o il  

B u ild e r ,"  A g r . E x p . S ta ., U n iv . o f  A r iz .,

T u c s o n , A r iz . ,  B u i. 2 0 0 , D e c . 1 9 4 5 , W . T .  
M c G e o r g e .

" S u lp h u r , A  S o i l  C o r r e c t iv e  a n d  S o i l  
B u ild e r ,”  A g r . E x p . S ta ., U n iv . o f  A r iz . ,  
T u c s o n , A r iz . ,  B u i. 2 0 1  D e c . 1 9 4 5 , W . T .  
M c G eo rg e .

“ S h a ll  W e  F a l l - p lo w  o r  S p r in g -p lo w  in  
N o r th e a s te r n  I l l in o is ? ”  A g r . E x t . S e r v ., U n iv . 
o f  III ., U rb a n a , I I I ., C ir . 6 0 4 , Ju n e  1 9 4 6 , R . S . 
S m ith .

“ K e y  a n d  D esc r ip t io n  o f  S o m e  M a jo r  U p 
la n d  S o i l  T y p e s  o f  I o w a ,”  S o ils  S u b s e c t io n ,  
I o w a  A g r . E x p . S ta ., A m e s , I o w a ,  A g r o n . 4 9 ,  
M ay 1 9 4 6 .

" G r o u n d  T r e a tm e n t s  a s  an  A id  in  A p p le  
S ca b  C o n tro l',”  N . Y . S ta te  A g r . E x p . S ta ., 
G e n e v a , N . Y ., B u i. 7 1 4 , M arch  1 9 4 6 , D . H . 
P a lm  ite r .

“ O k la h o m a  C ro p s  a n d  S o ils , 1 9 4 6 ,”  A g r. 
E x p . S ta ., S t illw a te r , O k la ., B u i. B -2 9 5 , A p r il  
1 9 4 6 , V ern on  J .  P a lm er .

" E c o n o m ic  L a n d  C la ss ifica t io n  o f  F lu v a n n a  
C ou n ty ,"  A g r . E x p . S ta ., V a. P o ly te c h n ic  In st., 
B la c k s b u r g , V a ., B u i. 3 7 1 , Ju ly  1 9 4 5 , G . W . 
P atte son  a n d  F a r r a r  V. S h e lto n .

" E c o n o m ic  L a n d  C la ss ifica t ion  o f  G r e e n e  
C o u n ty ,”  A g r . E x p . S ta ., V a. P o ly te c h n ic  
In s t ., B la c k s b u r g , V a ., B u i. 3 7 2 , Ju ly  1 9 4 5 ,  
G . W . P atteson  a n d  F a r r a r  V . S h e lto n .

" S o il  S u rv ey — T h e  S a lt  L a k e  A rea  U t a h ”  
U .S .D .A ., W a sh in g to n , D . C ., S e r ie s  1 9 3 6 ,  
N o . 2 2 ,  M arch  1 9 4 6 , D . S . Je n n in g s , J .  E .  
F le t c h e r ,  M . H . W a lla c e , L e m o y n e  W ilso n , 
I . D . Z o b e l l ,  F . 0 .  Y o u n g s , a n d  O. F . B a r 
th o lo m e w .

" S o il  S u rv ey — M artin  C o u n ty  In d ia n a ,"  
U .S .D .A ., W a sh in g to n , D . C ., S e r ie s  1 9 3 6 ,  
N o . 2 3 ,  M arch  1 9 4 6 , H . P . U lr ich . T .  E . 
B a rn es , S u tton  M yers, R . G . L e ig h ty , a n d  
A . T .  W ia n c k o .

" O u r A m er ic a n  L a n d , T h e  S tory  o f  Its  A b u se  
a n d  Its  C o n se r v a t io n ,”  U .S .D .A ., S .C .S ., W a sh 
in g to n , D . C ., M is. P u b l. 5 9 6 , 1 9 4 6 , H u g h  H . 
B en n ett.

Crops
" C h r is tm a s  T r e e  P r o d u c t io n ,"  A g r . E x p . 

S ta ., A la . P o ly te c h n ic  In s t., A u b u rn , A la .,  
C ir. 9 2 , N o v . 1 9 4 5 , J .  C . M o o re .

" T h e  C lim a te  o f  A r iz o n a ,"  A g r . E x p . S ta ., 
U n iv . o f  A r iz . ,  T u c so n , A r iz .,  B id . 1 9 7 , Ju ly  
1 9 4 5 , H . V . S m ith .

37
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" W a ln u t  P r o d u c t io n  in  C a li fo r n ia ,”  A g r .  
E x p . S ta ., U n iv . o f  C a li f . ,  B e r k e le y ,  C a li f . ,  
C ir . 3 6 4 ,  N o v . 1 9 4 5 , L .  D . B a tc h e lo r ,  O . L .  
B r a u c h e r , a n d  E . F . S err .

" F r u it  M atu r ity  a n d  Q u a lity ,”  O nt. D ep t,  
o f  A g r .,  S ta t is t ics  &  P u b lic a t io n s  B r a n c h ,  
T o r o n to ,  O n t., C a n ., B u i. 4 4 7 , M a rch  1 9 4 6 ,  
W . H . U p sh a ll.

" F i f ty - e ig h th  A n n u a l R e p o r t ,”  A g r . E x p .  
S ta ., C o lo .  A . 6r M . C o l l e g e ,  F o r t  C o ll in s , 
C o lo . ,  1 9 4 4 -4 5 .

" T o b a c c o  S u b s ta t io n  a t  W in d s o r ,"  A g r . E x p .  
S ta ., N e w  H a v e n ,  C o n n ., B u i. 4 9 3 , F e b .  1 9 4 6 , 
P . J .  A n d e r s o n  a n d  T .  R . S w a n b a c\ .

" H a ir y  I n d ig o ,  A  L e g u m e  f o r  F lo r id a  ”  A g r . 
E x p . S ta ., U n iv . o f  F la . ,  G a in e s v ille , F la . ,  
P . B u i. 6 2 4 , Ju n e  1 9 4 6 , G e o . E . R itc h ey .

" 1 9 4 5  R e p o r t  F lo r id a  A g r ic u ltu ra l E x te n 
s io n  S e r v ic e ,"  C o o p .  E x t . W o r k  in  A g r ., U n iv . 
o f  F la . ,  G a in e s v ille , F la . ,  Ju n e ,  1 9 4 5 .

" F ru its  o f  H a w a ii ,”  A g r . E x p .  S ta ., U n iv . 
o f  H a w a i i ,  H o n o lu lu ,  H a w a ii ,  B u i. 9 6 , O ct.
1 9 4 5 .

" T h e  iM m id a , E b o n y  a n d  S p a ld in g  S w e e t  
C h e r r i e s ”  A g r . E x p . S ta ., U n iv . o f  I d a h o ,  
M o s c o w , I d a h o ,  C ir . 1 0 9 , F e b .  1 9 4 6 , L e i f  
V ern er .

" H y b r id  P o p c o r n  in  In d ia n a ,”  A g r . E x p .  
S ta ., P u rd u e  U n iv ., L a fa y e t t e ,  I n d . ,  B u i. 5 1 0 ,
1 9 4 6 , G len n  M . S m ith  a n d  A r th u r  M . B ru n so n . 

" A l fa l fa  in  K a n s a s ,”  A g r . E x p . S ta ., K a n s a s
S ta t e  C o l l e g e  o f  A g r ., M a n h a tta n , K a n sa s ,  
B u i. 3 2 8 , S ep t . 1 9 4 5 , C . O . G r a n d fie ld  a n d  
R . I .  T h r o c k m o r t o n .

" L o u is ia n a ’s  P ro g ra m  f o r  P ea c h  P r o d u c t io n ,”  
L a .  S ta te  U n iv ., D iv . o f  A g r . E x t . ,  B a to n  
R o u g e ,  L a . ,  C ir . 2 5 9 , Ja n . 1 9 4 6 .

" M a k in g  t h e  H o m e  L a w n ,”  A g r . E x t. S e r v .,  
U n iv . o f  M in n ., S t. P a u l, M in n ., B u i. 1 3 0 , 
A p r il  1 9 4 6 .

" P o ta to  B r e e d in g  M e th o d s ,"  A g r . E x p . S ta ., 
U n iv . o f  M in n ., S t. P a u l, M in n ., T .  B u i. 1 7 3 , 
F e b .  1 9 4 6 , F . A . K r a n tz .

" T h e  4 -H  H o m e  G a r d e n ,”  E x t. S er v ., M iss. 
S ta te  C o ll e g e ,  S ta te  C o lle g e ,  M iss ., B u i. 1 3 0  
( R e p r in t  —3 0 M ) ,  Ju n e  1 9 4 5 , R . O . M o n o sm ith .

" F a l l  G a r d e n in g ,”  E x t . S e r v ., M iss. S ta te  
C o lle g e ,  S ta t e  C o lle g e ,  M iss., C ir. 1 3 2 , A u g .
1 9 4 5 , K .  H . B u c k le y .

" In v e s t ig a t io n s  f o r  t h e  B e n e f it  o f  t h e  M is
s o u r i F a r m e r ,"  A g r . E x p . S ta ., U n iv . o f  M o ., 
C o lu m b ia ,  M o ., B u i. 4 9 1 , A u g . 1 9 4 5 , M . F .  
M ille r , S . B . S h ir k y ,  a n d  H . J .  L ’H o t e .

" C h e r r y  a n d  P lu m  C u ltu r e  in  M issou r i,"  
A g r . E x p . S ta ., U n iv . o f  M o ., C o lu m b ia , M o ., 
C ir  3 0 7 ,  F e b .  1 9 4 6 , T .  J .  T a lb e r t .

" A u th o r  a n d  S u b je c t  I n d e x  o f  D e p a r tm e n t  
o f  A g r ic u ltu r e  P u b lic a t io n s ,”  D e p t , o f  A g r .,  
T r e n t o n ,  N . J . ,  C ir . 3 5 9 , A p r i l  1 9 4 6 .

" S p in a c h  f o r  M a r k e t in g  a n d  P ro c e s s in g ,”  
A g r . E x t . S e r v ., C o r n e l l  U n iv ., I t h a c a , N . Y ., 
B u i. 6 9 4 ,  M a rch  1 9 4 6 , C . B . R a y m o n d .

" T h e  V e g e ta b le  G a r d e n ,"  A g r . E x t . S erv ., 
C o r n e l l  U n iv ., I t h a c a , N . Y ., B u i. 6 9 6 , M arch
1 9 4 6 , A r th u r  J .  P ra tt , R . W . L e ib y ,  C h a r le s  
C h u p p , a n d  R . D . S w e e t .

" C o lo r  S ta n d a r d s  f o r  M cIn to sh  A p p le

L e a v e s ,"  A g r . E x p . S ta ., C o rn e ll U n iv ., Ithaca , 
N . Y ., B u i. 8 2 4 , J u n e  1 9 4 6 , O . C . C om p ton , 
W . C . G r a n v il le , D . B o y n to n , a n d  E . S. 
P h illip s .

“ F a r m  S c ien c e  a n d  P ra c t ic e ,”  A g r . E x p . Sta., 
W o o s te r , O h io , B u i. 6 5 9 , Ju n e  1 9 4 5 .

" W in t e r  W h e a t  V a r ie t ies  f o r  O k la h o m a ,”  
A g r . E x * .  S ta ., O k la . A . &  M . C o lle g e , Still
w a te r , O k la . ,  B u i. 2 9 7 ,  M ay  1 9 4 6 , A . M. 
S c h le h u b e r ,  V . C . H u b b a r d ,  W . M . O sborn ,
C . B . C ro ss , a n d  R . M . O sw alt.

" O k la h o m a  C o tto n  V ar iety  T e s t s  f o r  1944  
a n d  1 9 4 5 ,”  A g r . E x p . S ta ., O k la . A . &  M. 
C o lle g e , S t i llw a te r , O k la .,  M im e o . C ir. M -157, 
M arch  1 9 4 6 , H . E . D u n la v y , I .  M . P arrott, 
F . W . S e l f ,  a n d  M err ill G o v er .

" T h e  O k la h o m a  F a r m  W h ea t  Im p ro v em en t  
P r o g r a m : P ro g re ss  R e p o r t ,  1 9 3 8 -1 9 4 5 ,” A gr. 
E x p . S ta ., O k la . A . &  M . C o lle g e ,  S tillw ater , 
O k la ., M is. P u b l. M P -9 , M ay  1 9 4 6 , R o y  M. 
O sw alt.

" C h r is tm a s  T r e e  F a r m in g  in  P en n sy lv an ia ,” 
A g r . E x t. S e r v ., P a . S ta te  C o lle g e ,  S ta te  C o l
l e g e ,  P a ., C ir . 2 8 4 , D ec . 1 9 4 5 , F . T . M u rphey .
. P a . S ta . J o u r n a l S e r ie s  P a p er s  1 3 1 7 , " T u rn ip  
V ariety  &  S tra in  T r ia ls— 1 9 4 5 " ; 1 3 1 4 , "C elery  
V ariety  &  S tra in  T r ia ls— 1 9 4 5 ” ;  1 3 1 1 , " C arrot 
V ariety  £r S tra in  T r ia ls — 1 9 4 5 ” ;  1 3 1 0 , " C ab
b a g e  V ar iety  £r S tra in  T r ia ls — 1 9 4 5 ” ;  1304 , 
" L im a  B ea n  V ar iety  &  S tra in  T r ia ls — 1 9 4 5 " ; 
1 3 0 9 , " P e p p e r  V ar iety  &  S tra in  T r ia ls — 1 9 4 5 ”;  
1 3 0 5 , " S w e e t  C orn  V ariety  &  S tra in  T r ia ls— 
1 9 4 5 ” ;  A g r . E x p . S ta ., P a . S ta te  C o lle g e ,  State  
C o lle g e , P a ., M . L .  O d la n d .

" A g r ic u ltu ra l R e s e a r c h  in  T e x a s ,”  A g r . E x p . 
S ta ., A . &  M . C o lle g e  o f  T e x a s , S ta te  C o lleg e ,  
T e x a s , Ju n e  1 , 1 9 4 6 .

" S u g g es t io n s  f o r  G r o w in g  C a n ta lo u p es  in  
t h e  T e x a s  W in te r  G a r d e n ,”  A g r . E x p . Sta.,.
A . &  M . C o lle g e  o f  T e x a s ,  C o lle g e  S ta tion , 
T e x a s , P .R . 9 8 8 , F e b .  1 1 , 1 9 4 6 , E . M orten sen .

"  V ah a rt W h ea t , a  N e w  V ar iety  f o r  V irg in ia  ,” 
A g r . E x p . S ta ., V a. P o ly te c h n ic  In s t., B lo ck s '  
b u r g , V a ., B u i. 3 8 6 , Ja n . 1 9 4 6 , T .  M . S tarlin g , 
S . A . W in g a r d , a n d  M . H . M cV ickp r .

" Ju d g in g  M ou n ta in  M e a d o w  R a n g e  C o n d i
t io n  in  E a ste rn  O reg on  a n d  E a ste rn  W ash in g 
to n ,"  U .S .D .A ., W a sh in g to n , D . C ., C ir. 7 4 8 , 
A p r il  1 9 4 6 , E lb e r t  H . R e id  a n d  G . D . P ic k fo r d .

Economics

" S u g g e s te d  A g r icu ltu ra l P ro d u c tio n  fo r  
D e la w a r e  1 9 4 6 ,”  A g r . E x p . S ta ., U n iv . o f  
D e l.,  N e w a r k ,  D e l.,  P a m p h . 2 0 ,  Ju ly  1945 , 
R . O. B a u sm a n .

" C a sh  F a rm  In c o m e  b y  C o u n tie s  a n d  by  
C o m m o d it ie s ,  D e la w a r e  1 9 4 1 , 1 9 4 2 , 1943 , 
a n d  1 9 4 4 ,”  A g r . E x p . S ta ., U n iv . o f  D e l., 
N e w a r k ,  D e l., P a m p h . 2 2 , D e c . 1 9 4 5 , R . 0 .  
B a u sm a n .

" In d ia n a  C ro p s  a n d  L iv e s t o c k ,  A n n u a l C rop  
S u m m a r y  1 9 4 5 ,"  D ep t, o f  A g r . S tatistics, W est 
L a fa y e t t e ,  In d .,  D e c . 1 9 4 5 .

" P re -H a rv e s t  S a m p lin g  o f  S o y b ea n s  f o r  Y ie ld  
a n d  Q u a lity ,"  A g r . E x p . S ta ., I o w a  S ta te  C o l
le g e ,  A m e s , I o w a ,  R es. B u i. 4 1 , Ja n . 1 946 .
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" N e b r a s k a  L o o k s  A h e a d ,"  A g r . E x p . S ta ., 
U niv . o f  N e b r a s k a  C o l l e g e  o f  A g r .,  L in c o ln ,  
N e b ., B u i. 3 8 0 ,  D e c . 1 9 4 5 .

" T h e  C u lt iv a ted  B lu e b e r r y  In d u s try  in  N e w  
Jersey , 1 9 4 4 ,"  D e p t , o f  A g r .,  T r e n t o n , N . J . ,  
C ir. 3 5 6 ,  Ju n e  1 9 4 5 , D . T .  P itt.

" F a c ts  a n d  F ig u r e s ,  A n n u a l P o ta to  S u m 
m ary , C ro p  o f  1 9 4 5 ,"  D e p t , o f  A g r .,  T r e n to n ,  
N . I ., C ir . 3 5 8 ,  M a rch  1 9 4 6 , A la v a h  W . 
S ev e rso n .

"A  C r e d it  S tu d y  o n  1 6 7  T o b a c c o  F a r m s  
P u erto  R ic o ,  1 9 3 9 -4 0 ,"  A g r . E x p . S ta ., U n iv . 
o f  P . R ., R io  P ie d r a s ,  P . R ., B u i. 6 9 ,  M arch  
1 9 4 6 , Ju l io  O . M o ra le s  a n d  S o l  L .  D esca rtes .

" S o m e  P r ic e  F a c to r s  A ffe c t in g  F a r m  A d 
ju s tm en t in  C o tto n  C o u n tie s  o f  T e n n e s s e e ,"  
A g r. E x p . S ta ., U n iv . o f  T e n n .,  K n o x v i l le ,  
T e n n ., R . R es . S ev . M o n . 1 9 5 , F e b .  1 5 , 1 9 4 6 ,
B . H . L u e b k e .

Trends in Use of
(From

elusion in mixtures for specific pur
poses. Two schools of thought seem 
to have developed in its use. One fol-

I lows the practice of including borax 
in small amounts in all mixtures. The 

ii other uses borax in larger amounts in
mixtures for specific purposes only. I 
prefer the latter practice both because 

I of the toxic properties of borax if used
I carelessly and because I am as yet not

convinced that we are justified in cur
ing our nutrient ills by a gun-shot pre
scription, although I prefer a preven
tive to a post-mortem approach.

Recently cobalt has become impor
tant as an element in certain ruminant- 
feeding areas. At present cobaltous 
sulphate is being used as a drench ap
plied to feed. How we should or may 
apply that element in fertilizers is 
yet to be determined-. In any case, 
the developments concerning cobalt 
and other rare elements open up new 
areas of fertilizer use in terms of re
moving elusive first limiting factors 
which clear the tracks for more eco
nomic use of the major plant nutrients.

Organic M atter

None of us intend to ignore the im
portance of soil tilth in fertilizer use. 
Organic matter, aeration, moisture bal-

"H a y  H a r v e s t in g ,"  A g r . E x p . S ta ., U n iv . o f  
V t., B u r lin g to n , V t., B u i. 5 3 1 ,  J u n e  1 9 4 6 .  
R o b e r t  M . C arte r .

" S te p s  T o w a r d  F a r m  O w n er sh ip ,"  E x t.  
S er v ., U n iv . o f  W is ., M a d iso n , W is ., C ir . 3 6 8 ,  
M a rch  1 9 4 6 , P . E . M cN a ll.

" C o m m o d ity  F u tu r e s  S ta t is t ics ,"  U .S .D .A ., 
W a sh in g to n , D . C ., C S -1 7 , A p r i l  1 9 4 6 .

" F ru its  ( 1 3  N o n c itr u s ) ,  P ro d u c t io n  a n d  
U tiliz a t io n  1 9 3 4 -4 5 ,"  U .S .D .A ., W a sh in g to n ,
D . C ., J u n e  1 9 4 6 .

" T h e  C h a n g in g  P ic tu re  in  A g r icu ltu ra l  
F in a n c e ,"  F a r m  C red it  A d m .,  U .S .D .A ., W a s h 
in g to n , D . C ., C ir . A -2 4 , M arch  1 9 4 6 , I .  W . 
D u g g a n .

" T h e  S ta tu s  o f  C o o p e r a t iv e s  in  F ru it  a n d  
V e g e ta b le  C a n n in g  1 9 4 3  a n d  1 9 4 4 ,"  F a rm  
C red it  A d m .,  U .S .D .A ., W a sh in g to n , D . C „  
M is. R ep t . 9 7 , A p r i l  1 9 4 6 , G . M . W e b e r .

M ajor Plant Foods

page 21)

ance are all so important that I shall 
stress them here by brevity of treat
ment in our search for major nutrient 
efficiency. Here is a wide field for the 
soil physicists to develop with our in
terested approval and cooperation. 
Crops, like human beings, must 
breathe and be refreshed with moisture 
and sunlight if they are to thrive on 
the other dynamic factors which feed 
them and manufacture their chloro- 
phyl and other building blocks.

A Look Ahead

No crystal ball is required to dis
cern some of the major nutrient pat
tern which lies ahead. The historical 
pattern will project itself into the fu
ture, not statically we may be sure, 
but dynamically. There will be a 
further narrowing of the ratio of phos
phoric acid to nitrogen and potash. 
Pioneer areas will, as in the past, be
gin with phosphates and progress to
ward the 1-1-1 ratio as the agriculture 
intensifies, and the minds in them 
grow. Soil, rainfall, types of farming, 
returns per acre, costs for nutrients, 
and the secondary as well as minor ele
ments will all have their effect on 
major nutrient use. But so also will 
ideas and the proof of ideas in the
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T a b l e  11.— M a jo r  N u t r i e n t  R a t io s  i n  M i x t u r e s , M a t e r i a l s , a n d  T o t a l  F e b  
t i l i z e r  D i s t r i b u t e d  i n  t h e  U n it e d  S t a t e s —1934 a n d  1939

------------ -
Mixtures Materials Total Total

TT S Nutrient
VolumeN. P2Os K20 N. PjOs K20 N. Pj06 K20 Trend

1934............... 20 51 29 41 46 13 25 50 25 100
1939........ 19 49 32 41 45 14 26 47 27 147

Based Upon National Fertilizer Association Surveys by Mehring and Smalley for 1934, and Mehring. 
Deming, and Willet for 1939.

field. Potash will increase in ratio 
steadily; nitrogen will climb in some 
regions and decline in ratio in others. 
Good management needed on the 
farm in utilizing the feed crops pro
duced with heavy nitrogen applications 
makes the job of sound nitrogen pro
motion a most challenging one. Super
phosphate producers will learn to un
derstand that a decreased phosphate 
ratio need not mean less volume and 
that if it does the welfare of users 
ranks ahead of manufacturers’ desires. 
To their credit, more superphosphate 
producers than we may believe have 
such an attitude already and are wisely 
working to develop uses where poten
tial markets are incompletely tapped.

Various estimates have been made 
of the quantity of commercial fertilizer 
that farmers will buy. Other esti
mates have been made of the amount 
we should use nationally. Some of

these estimates indicate a possible need 
for doubling our present fertilizer use. 
That would be four times the amount 
we averaged to use during the five- 
year period 1935 to 1939. Such goals 
serve a constructive purpose in stimu
lating thought. I like them because 
they do that. But I am sure we should 
not take such estimates literally. Cer
tainly we can afford to use greater 
quantities of fertilizer if they are used 
effectively. As we increase the use 
of fertilizer further, the need for bet
ter management to accompany such 
use becomes even more important than 
with our present volume. Thus, we 
should proceed gradually and I feel 
sure we will in building still greater 
fertilizer use.

I suggest that the greatest opportuni
ties ahead are in those fields of ideas 
and their promotion which those of 
us in industry and agronomy may both

T a b l e  12.—P o t a s h  C o n s u m p t io n  i n  t h e  C o n t in e n t a l  U . S . ,  C a l e n d a r  Y e a r s  
1925, 1940, a n d  1945, S h o r t  T o n s  o f  K20

Class of Material
Per .Cent of Total

1925 1940 1945

60% Muriate of Potash...........................................
50% Muriate of Potash...........................................
Sulphate of Potash...................................................

7.4%
34.9%
14.5%

69.2%
20.5%

7.0%
0.3%
3.0%

78.5%
8 .8%
5.2%
2.5%
5.0%Manure Salts and Kainite.......................................

Total K20  Volume Trend...........................

43.2%

100 152 269

Data for this table furnished by the American Potash Institute.
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attack with vigor and imagination. 
(1) The relation of fertilizers to im
proved strains of crops, ( 2 ) the expan
sion of feed crop fertilization, (3 ) the 
fertilization of rotations in better man- ^  
agement of soils, (4 ) the expansion of 
soil and plant tissue testing in their 
sound place toward more economic 
fertilization, (5 ) cleaning house of the 
unnecessarily dilute fertilizer grades 
still cluttering up the corners of the 
fertilizer industry’s back kitchen, ( 6 ) 
learning a lot more about the secondary 
and minor elements and their use, (7 ) 
the development of new and better 
fertilizer application machinery to 
handle tomorrow’s fertilizers, and ( 8 ) 
learning how to measure and affect 
favorably that elusive but important 
factor of soil tilth, are but a few of 
the “Ideas Unlimited” which lie 
ahead. As we tackle these and other 
problems, we can be sure that not 
only will others present themselves but 
that we’ll have the stimulating ex
perience of learning that the answers 
are sometimes simple and sometimes 
complex, but frequently obvious when 
we know the why as well as the how.

Regulations
Control laws affecting fertilizers 

were, I believe, instituted to protect 
fertilizer consumers-from fraud. None 
of us, I am sure, object to such safe
guards. Nor have we objected to most 
of the wartime restrictions of the type 
included in food production orders.

Custom built up some ridiculously 
complex lists of fertilizer grades. Most

of us approve reasonably practical limi
tations of grades. I do not believe we 
need mandatory restriction to main
tain some sense in the ratios and grades 
of major plant foods to be offered for 
use. I urge that among the trends in 
major nutrients we do not twist our 
control laws into mandatory limitations. 
Industry will welcome the agronomists’ 
recommendations. Most fertilizers of
fered will in the future follow such 
recommendations. Agronomy is not 
yet an exact science. In our effort to 
establish reasonable order, let’s not trip 
over the rope of standardization and 
stifle the progressive minorities. There 
are an increasing number of top ex
ecutives and agronomists in the fer
tilizer industry who have the courage 
and the sense to limit their fertilizer 
offerings to a group which their fac
tories can manufacture and distribute 
with economy. The day is gone when 
small variations in grade or ratio can 
or will be produced by most of the 
industry. But regimenting by regula
tion is hardly an acceptable substitute 
for constructive education or good bus
iness judgment.

I particularly hope that unlike the 
custom in recent years in some sections 
any recommendations made by agrono
mists will include an emphasis -on 
higher analyses of suggested minimum 
grades. Only one or two groups of 
states even mentioned such possible 
multiples during the war. Let’s open 
the gate for such progressive moves as 
we settle down to the interesting tasks 
to come.

Meet the King of Oueens
( From page 14)

advertised in four years. It has been 
a problem of rationing bees and queens 
to customers rather than selling them 
more, or finding new customers. 
Usually by October he books all the 
orders he can fill the following season.

Queens are shipped in small cages

with six to 12 worker bees with each 
queen to look after her. Package bees 
move in two, three, four, and five-pound 
packages with a queen caged in the 
center of each package. Each queen 
brings about $1.25, while each two- 
pound package of bees plus a queen
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A view o f Heaven’* H ill queen yard which is owned and operated by W. E . H arrell, Hayneville,
Alabama.

sells for about $4.00. In each queen 
cage goes a small piece of sugar candy 
and in each package of bees a small 
can of syrup to feed the bees and queens 
in transit.

You would think that a man spend
ing his entire time caring for this mass 
of bees would produce and harvest a 
lot of honey. All he harvests is enough 
for home use, plus enough to pay a 
few landowners who prefer honey in
stead of cash for rent, The bees pro
duce considerable honey each spring 
and summer, but are permitted to eat 
it during the winter months. In this 
way the amount of sugar needed to 
carry them through the winter season 
is reduced greatly.

Harrell is credited with having one 
of the most modern bee workshops in 
the country. In it he makes practically 
everything he needs in producing and 
marketing bees and queens. He uses 
white pine, principally from the State 
of Washington, in building frames and 
high bodies for the hives. Cypress is 
used in constructing bottom boards and 
basswood in building queen cages. 
When he and his helpers are not busy

with the bees they work in the work
shop.

After 32 years of training and expe
riences in the bee and queen world, 
Harrell is fully convinced that there are 
many excellent opportunities for G. I. 
students to study bee culture in college 
and to enter the bee business following 
graduation. “I wish you would tell 
them there is room in the bee, queen, 
and honey business for many more 
well-trained men,” he said.

Harrell is just one of several hundred 
beekeepers who have developed a yearly 
$2,000,000 package bee and queen busi
ness in the South and Southwest, prin
cipally in Alabama, California, Georgia, 
Florida, Louisiana, Mississippi, South 
Carolina, and Texas. He estimates 
that for each dollar received by bee
keepers $15 to $20 worth of pollina
tion services is rendered to agriculture. 
This is in addition to the 200,000,000 
pounds of honey and 4,000,000 pounds 
of beeswax produced by the country’s
800,000 beekeepers each year.

Emphasizing the importance of bees 
to American agriculture, Harrell ex
presses belief that honeybees officiate
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at more successful weddings than all 
ministers and public officials put to
gether. Officials of the U. S. Depart
ment of Agriculture agree and call 
honeybees “The Priests of the Flow
ers.” They marry pretty flowers to 
each other instead of beautiful girls 
and handsome boys and are paid in 
small bits of nectar instead of money.

Harrell also gives the billions and 
billions of marriages performed by 
honeybees credit for much of the hap
piness of human marriages. “As you 
know,” he says, “it is through flower 
mating or cross-pollination that we have 
our delicious apples, berries, peaches, 
and cantaloupes, and nutritious carrots,

cabbage, cauliflower, kale, kohlrabi, 
onions, turnips, and other vegetables. 
There is no doubt that honeybees, the 
only pollinating insects that can be 
propagated and controlled, work hard 
for city folks and victory gardeners as 
well as farmers by pollinating the blos
soms of more than 50 crops, including 
fruits, vegetables, and clovers.

“Our meat supply also is greatly de
pendent upon the marriage of clovers, 
alfalfa, and some of the other plants 
which livestock eat.

“Whether or not we have cotton 
clothes depends upon whether or not 
there are honeybees to pollinate or 
marry cotton flowers to each other.”

For Farms and Game Preserves—Bicolor Lespedeza
(From page 26)

allow the fire to burn the bicolor, too. 
It will not hurt.

Borders

Borders, we think, should extend the 
full length of the woodland-cropland 
edge. This land has no other use. 
Hunting at the woodland edge will be 
rough, compared to open-field and 
open-woodland shooting.

The border of bicolor should be 15 to 
18 feet wide—no more, no less. If crop- 
rows run into the border, a 12- to 15- 
foot strip of sericea lespedeza for turn
ing will be needed. Sericea is a poor 
bird food but a good ground cover for 
the birds. Bobwhites will be found 
resting by day and roosting at night in 
sericea, particularly if they have no 
grassy cover in the woods. Quail do 
not rest or roost in bicolor in winter. 
They go there only to feed. Its cover 
is sufficient for safe feeding.

Hedges

Hedges of bicolor in crop fields are 
new. We are not yet sure that they are 
worth the land they occupy. Strips 15 
feet wide (five rows) will take 3%  of 
the land if grown 450 feet apart. They

must go all the way across the field to 
join cover at one end or both. We be
lieve one hedge will support another as 
added cover. The crops grown between 
the hedges should be different where 
the rotation makes such an arrange
ment possible. Don’t try these hedges 
until use of all borders has been made 
and strips put inside the woodland.

Bees

Bees use bicolor extensively during 
August when other foods are scarce. 
During this time they increase their 
broods and store small amounts of 
honey. Bicolor honey is light-colored 
and good-flavored. The same patterns 
of woodland strips, borders, and hedges 
are helpful to bees.

Summary

The objective is to grow a supply of 
a good food on a small amount of land, 
to have more game, particularly quail.

Size of strip: Approximately 20 feet 
wide, 400 feet long.

Preparation of site: Needs to be good. 
The soil must be firm for seeding.

Fertilization: 400 pounds phosphate 
and 100 pounds potash per acre, applied
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before planting. Or use 500 pounds 
0-14-10 or a complete fertilizer.

Planting design: Five rows three feet 
apart. Space plants two feet apart in 
rows. Broadcast seed or place in seven 
rows two feet apart.

Cultivation: Two or three times the 
first year. Succeeding years as needed.

Maintenance: Add fertilizer and cul
tivate when necessary to maintain 
vigor. Burn or cut back in winter if 
desirable.

South Mississippi Soils Produce Fine Pastures
{From page 12)

of improved pastures, although one of 
the most difficult to get farmers to 
practice.

What does it cost to develop an acre 
of pasture on this land? This is an 
important question and the economics 
of all farm practices must be considered. 
The farmer operating farm A itemized 
everything that went into the building 
of his pastures, and at present prices it 
was estimated to cost approximately 
$30 per acre, neglecting AAA benefit 
payments. This is a considerable 
amount to spend in developing an acre 
of pasture, but when we consider that 
two cows were grazed on each acre of 
one pasture for the greater part of the 
year of 1945, it becomes a good invest
ment. After the first year, the cost per 
acre decreases to the amount necessary 
to purchase 1,000 pounds of slag and 
50 pounds of muriate of potash. The 
farmer said, “It is much better than 
growing cotton and I have time to fish 
in the new pond.”

The length of time that this pasture 
will produce excellent grazing has like
wise been considered in the over-all 
plan of the farm. The Soil Conser
vation Service technician firmly believes 
that good preparation of the land is a 
vital factor in the success of improved 
pastures, and that after six or eight 
years in pasture the amount and quality 
of forage will decrease. Many noxious 
weeds will also invade the pasture land. 
When this occurs, the pastures are to be 
plowed up and planted to oats or row 
crops in order to take advantage of the 
nitrogen from the clover and the re

sidual effects of the years in pasture. 
Some other field that has been in row 
crops will be mineralized and seeded to 
pasture and the previous pasture land 
will produce the row crops. This will 
give an opportunity to free the old pas
ture land of weeds and undesirable 
plants. The permanent pasture idea is 
becoming less important under this 
farm plan and more emphasis is placed 
on permanent or year-round grazing.

Another typical example is the case 
of farmer B who is engaged in the 
dairy-cotton type of farming. This 
farmer signed an agreement with the 
Soil Conservation Service in 1945 and 
planted 17 acres of alyce clover in the 
summer on land that had been in oats.' 
The alyce clover was cut for hay in late 
September, and the field was then 
fertilized with a mixture slightly dif
ferent from the pasture treatment men
tioned above. The soil was mineral
ized with 500 pounds of basic slag, 500 
pounds of 20%  superphosphate, and 
200 pounds of muriate of potash. This 
mixture was disked into the soil and 
the field was seeded to crimson clover 
on October 1, 1945. On February 1, 
1946, forty-one dairy cows started 
grazing this clover field and continued 
until April 15.

It is estimated that the increased 
pioduction of milk during this 75-day 
period and the feed saved amounted to 
approximately $60 per acre. The clover 
could have been grazed longer, but the 
herd was removed in order to obtain a 

.seed crop. The field is shown in figure 
11 on April 25 and an abundant seed
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Fig. 8 . Cattle get th e ir nutrient requirem ents by 1 0  o’clock  in the morning on a pasture that has
been well fertilised .

crop had developed. When the seed 
crop is harvested, more income will be 
realized in addition to that obtained 
from the early spring grazing. Farm 
plans of this farm are shown in maps 
i  and 4. Map 3 presents the farms 
before farm adjustments were made and

map 4 shows the same farm with the 
changes recommended by the planning 
technician.

This farmer expects to remain in the 
dairy business, and, like farmer A, 
expects to furnish year-round grazing 
for his cows. He is convinced that it

Fig. 9 . A com plete m ixture o£ m inerals is necessary fo r maximum production. Basic slag was 
applied to this entire field. In  the foreground potash was applied in addition to the slag. The 
application o f potash stim ulated the clover, and the farm er said the cattle  grazed the portion more

where the potash was applied.
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can be done by using minerals on his 
soils and proper pasture management. 
Saving feed is generally an expensive 
operation and using the cow to harvest 
the crop is much more economical.

Many other farms that have under
gone a change from cotton to cows as a 
result of assistance and recommenda
tions of the agricultural leaders could 
be mentioned and pictured in Walthall 
County. One improved pasture that 
lasted 8 or 10 years and then failed was

located. This farmer plowed the pas
ture land and remineralized it in the 
fall of 1945 without seed. In the spring 
of 1946 the rejuvenated, improved pas
ture was similar to the pasture obtained 
the first year it was established. This 
brings to our attention again the im
portance of minerals in a pasture pro
gram.

The effect of minerals on the pasture 
plants is shown in figure 3. A strip 
across this field was seeded, but received



no minerals. The boundary line be
tween minerals and the no-minerals 
strips is distinct as indicated by growth 
of the plants. This is a first-year pas
ture and located on poor sandy soil con
taining a considerable quantity of 
gravel. Adequate minerals not only in
creased the tonnage produced per acre 
but improved the quality of the forage 
as well. This is clearly shown in figure 
4 which is the same scene as figure 3

August-Septembcr 1946

after two months of heavy grazing. 
The unfertilized plot has not been 
grazed by the cattle and the fertilized 
plot was grazed closely. The animals 
grazed only as far as the minerals were 
applied.

In order to ascertain why the cows 
preferred to graze the fertilized portion 
of the pasture instead of the unfer
tilized part, composite samples cf the 
forage were collected from each part of
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Fig. 1 0 . Soil erosion reduces the growth o f pasture plants. In  the background the land is steeper 
and accelerated soil erosion had taken a heavy to ll from  the soil before the pasture was developed.

the pasture shown in figure 3 and were 
analyzed in the chemical laboratory. 
These data are shown in table 1. It is 
interesting to note that the plants pro
duced on the part of the pasture which 
was treated with basic slag and potash 
were considerably higher in calcium, 
phosphorus, nitrogen, and potassium

than the plants produced on the unfer
tilized plot. The analysis of the plants 
and the fact that the cattle elected of 
their own free will to graze the portion 
of the pasture which was mineralized 
indicate that the quality of the pasture 
plants was increased along with the 
quantity as a result of fertilization. •'

Fig. 1 1 . A good seed crop o f  crim son clover. This field had been grazed by dairy cattle fo r 7 5  day*.
This photograph was taken on April 2 1 .



August-September 1946 49

A complete mixture of minerals is 
also essential. Figure 9 shows a demon
stration where potash and basic slag 
were checked against basic slag alone. 
Not only is there a difference in growth 
in favor of the potash, but the operator 
stated that the cattle grazed the part of 
the field more where the potash was 
applied. This indicates that the cows 
were again able to detect quality in 
forage stimulated by minerals added to 
the soil. The animal has often sur
prised man by his ability to detect soil 
fertility that has been delivered by the 
soil into plants. The influence of potash 
on the composition of the pasture 
samples collected from the demonstra
tion shown in figure 9 is shown in 
table 2 .

The improved pastures just described

T a b l e  1 .— E f f e c t  o f  M i n e r a l s  o n  t h e  
C o m p o s it io n  o f  P a s t u r e  P l a n t s *

Treatment % Ca % P % N % K

No treatment............. .42 .22 1.09 1.94
Basic slag and potash. .80 .38 2.92 2.43

* Analyzed by Mississippi Experiment Station 
Chemist.

T a b l e  2 .— I n f l u e n c e  o f  P o t a s h  o n  t h e  
C o m p o s it io n  o f  P a s t u r e  P l a n t s *

Treatment % Ca % P % N % K

Basic slag.................... .42 .22 1.30 1.19
Basic slag and potash. .82 .39 2.96 2.59

* Analyzed by Mississippi Experiment Station 
Chemist.

are quite a contrast to many so-called 
pastures in the South. Figure 2 shows 
a typical upland pasture where several 
acres are required to support one cow. 
This same scene could be changed into 
a profitable enterprise as well as one of 
scenic beauty by the use of minerals 
and good pasture management. Under 
a mild climate which prevails in this 
section, beef cattle can be produced 
without expensive barns and shelter 
and with little or no purchased feed. 
This would enable a farmer to stay in 
the business if the price of beef should 
decrease considerably from its present 
level. With the present shortage of 
farm labor which demands a decrease 
in cotton acreage, a golden opportunity 
is still available for many farmers in the 
hill section of Mississippi.

Fertile Dirt
(From page 5)

weaning away by attractive paying jobs 
in arms, aircraft, and powder plants.

Some severe shortages of materials, 
lack of skilled scientists and research 
men, and a badly overloaded trans
portation system as well as the ware
house limitations, all combined to make 
aspirin (or something a trifle stronger) 
a daily reliance of these industrial 
leaders.

They heard Claude Wickard and his 
information boys in USD A shout that 
food must win the war and dictate the 
■peace. The farmers soon re-echoed this 
cry and booked startling tonnages for 
feed and forage crops as well as for 
cotton, oil seed crops, and cereals. It

was 1915 all over again, except that 
back in those mellow times of conflict 
we were manure-minded and rolled out 
our own plant food, such as it was.

T HE response to the new appeal was 
so instant despite all these handi

caps that the farmer in need of mixed 
goods or special plant-food items had 
only to keep his motor truck running 
to secure at the supply store in his 
nearest town something his crops 
would relish. He could get six and a 
half hundredweight of nitrogen where 
only three and a half were on tap be
fore; thirteen bags of phosphate instead 
of a previous seven; and seven and a
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half units of potash where only three 
and a quarter were at his bidding be
fore the war. Sometimes a fertilizer 
man with biographical talent will fix 
up a story relating just how the de
mand was met during that era of ur
gency and reduced wherewithals.

And yet the well of plenty can stand 
further priming. After the dust clouds 
of war begin to settle we can peer 
through the murk and distinguish how 
miserable humanity becomes when 
drunk with destructive debauch. Every 
speech by Hoover and every riot abroad 
only renews the pressure for sustenance 
from the soil—so far mostly our soil. 
There is no shadow of surplus cast 
across the rural landscape yet, except 
for potatoes. The age-old theory of 
the farm will operate anyhow, to make 
the land productive and to fill the de
pleted storages against a time of 
plagues and locusts, of hail and flood, 
and other unseen hazards. The reflex 
action coming to our food providers 
after those years of “stimulated con
traction” is a powerful force that meets 
the inmost traditions of agriculture. 
So if you think that the war years 
brought us terrific fertilizer usage, 
watch what happens next!

Of course, we of the fertile places 
untorn by war cannot assume the whole 
job of keeping folks abroad alive and 
kicking, especially the latter. In due 
course there will be a return to domes
tic normalcy, and our expanded acre
age will need to be further adjusted to 
fit a nation of limited stomach capacity.

Meanwhile, we observe with some 
dismay reports by our friends who 
travel into the Southwest that for every 
twenty-five acres the government with
drew from cultivation in the so-called 
dust bowl plains, there are over six 
hundred acres being plowed and 
planted to fill the present world short
age of victuals. If these operators are 
well fortified by bank assets and follow 
better soil-conserving systems than be
fore, perhaps the net result will not be 
a repetition of old disasters. At any 
rate, it becomes a duty for the fertilizer

leaders to watch those areas and help 
direct a safer and saner course in their 
management. At least it is unsound to 
be a party to exploitation there for the 
sake of the moment’s passing reward.

Moreover, it appears to be the privi
lege of these leaders of conservation of 
natural resources to do all they can to 
ward off a fickle flare-up of speculative 
land grabbing. One cannot expect a 
debt-ridden farmer to be a steady and 
discriminating customer of supply 
houses, as he may be moving off under 
sheriff’s orders before the spring of 
1950. The local fertilizer dealer can 
help much in checking such tendencies 
and in a negative way at least he can 
be of assistance by not encouraging 
loose talk among his customers about 
the golden margin to be found at the 
end of the land boom rainbow. It’s 
better to lose a future dollar than to 
wager your security on a continued 
spell of world starvation, anyhow dur
ing a time when we insist on getting 
the world’s top prices. Just as soon as the 
other half over there get the mud out of 
their hair and patch up their machinery 
and locate enough land-plaster to coax 
up some sprouts again, we won’t have 
them on our hands at meal-time.

IT  IS better economy and sounder 
planning to export machinery, fer

tilizer, and seed to these ravaged coun
tries so they may regain their produc
tivity than it is to drain our soil 
resources in continued sales or gifts of 
grains. To defer establishment here of 
a fertility program to consider more 
than mere emergency acre-yield boost
ing is time and money lost.

Does fertility mean only increased 
crop production? Has it a more bal
anced and permanent place in agricul
ture than this temporary one? Do 
conservation of soil and water resources 
always fit into a cash-and-crisis food 
campaign? How much more do we 
need to know and apply about the sci
ence of soil maintenance? May we 
mine out the cream of our fertility now 
and neglect the vital portion of the
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legacy we leave to others? Is this a 
period of empirical advantage or a time 
to take stock and renew our obligations 
to the pioneers?

One unanswered puzzle is the pos
sible connection between the use of 
plant food on the land and the nutri
tional value of foods originating in one 
or another on such land. Folks are 
working hard at this experiment now 
and trying to see a clear picture of the 
whole thing.

OF COURSE, we already recognize 
that a cow more abundantly fed 

on high yields of feed per acre will give 
more milk and butterfat per acre, but 
what is not always so evident is whether 
certain states of the soil as to fertility 
levels and the various plant-food ele
ments it contains will change the qual
ity and nutritional value of the same 
amount of milk and butterfat.

Some tests have given us a glimmer 
of insight into this but we will have 
scores of them to aid us in a few years. 
How will it affect wool fiber, the vita
mins in beef and pork and the food 

I value of eggs built upon grains, hay, 
jj and pasture from land differently fer- 
I tilized and limed? If and when we 
| know it in a fairly definite way, it 
j will challenge us with another kind of 
| commodity pricing system.

If this nutritional scale ever comes 
into effect so strongly as to convince 
consumers of its real merit, there must 
then be a way established to reward 
producers who take pains and invest 
time and money sufficient to produce 
those kinds of foods on land in a higher 
state of balanced fertility. You can’t 
expect a dairyman to worry much about 
the vitamin A in his cow’s milk ton
nage daily as long as the measure of 
his payment is still upon gross weight 
and the fat test only. But if slowly 
and carefully plans are laid and per
fected to discriminate somehow be
tween low-nutrition foods and the land 
that produced them, we’ll be facing 
another revolution in economics for 
agriculture. All this may be ballyhoo

poppycock nonsense, but that’s the way 
the first horseless carriage and the sub
sidy program looked prior to universal 
application of them. Anyhow it’s high 
time for a revolt in economics to match 
the new era in mechanics and elec
tronics. Better get ready to take brain
barnacles off and remove the eye-
blinders.

After all, the fertilizer game is linked 
with the whole farm pattern. A guy 
may have a modern fertilizer formula 
and the best equipment to apply it, but 
be minus enough brains and judgment 
to follow through and round it out. 
Plain laziness and indifference make a 
bad combination with fertilizer.

Good fertilizer will raise mighty lux
uriant weed crops. It will raise good 
sturdy soil-depleting crops where soil- 
binding and nitrogen-fixing ones are 
required. It will raise timothy and
Bermuda grass of great tonnages where 
a legume mixture would make more 
milk and beef. It will raise hell with 
conservation if the operator is a soil 
spend-thrift.

A STA N D PA TTER may invest in 
super-duper brands of plant victu

als and throw a lot of it away by in
sisting upon using open-pollinated corn 
instead of hybrids, cheap bargain grass 
seed instead of tested varieties of known 
good origin, or bonanza wonderberries 
which look better in litho ink than on 
the land.

Moreover, the degree of intelligence 
displayed by a farmer in grasping the 
modern principles of cooperation in 
marketing, soil conservation district par
ticipation, rural electric facilities within 
his reach, and educational demonstra
tions and conferences ties into the net 
return he gets on his fertilizer. Like 
any tool used to promote welfare and 
prosperity, fertilizer is at its best when 
coupled with similar means and meth
ods contributing to the same end.

Therefore, this means closer working 
alliances are needed between chemists 
and economists, physicists and plant 
breeders, biologists and engineers. As
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T IM E  PROVEN
LaMOTTE soil 

TESTING APPARATUS

it is we usually go of! in separate 
groups and spiel and splutter about the 
destiny and the dilemmas of agricul
ture, as seen from isolated and narrow 
angles. Maybe we have so many splen
did specialists that we lack enough co
ordination. I know at any rate that 
the calendar is plenty full of separate 
conventions that specialize in saving 
farmers. However, I am happy to 
note that we are really making vast 
progress by virtue of so many powerful 
corporations which use their experience 
and influence in a broad way, not con
fining themselves to lectures and litera
ture for the sale of more of their own 
pet product. This is a good sign that 
we are entering a better period of com
mercially financed education.

And we must have both private and 
public avenues of education. Rightly 
run, they supplement each other. As 
a team they can do much good. Your 
private education program can offer in
ducements and prizes and such that no 
public-supported agency is able to un
dertake. It can often make quicker 
decisions too. Its research funds are 
larger and free from constant public 
scrutiny and criticism.

But no private research and sales 
program may safely ignore or compete 
with the experiment station kind of 
agricultural progress, although it often 
stimulates it and spurs it on. We have 
many such programs on tap with soils 
and fertilizers, including grants to 
worthy students who may through col
lege training become wonder-workers 
of the future in plant science.

YES, it’s a long, interesting old road 
that leads back there to the days 

when I helped Dad unload the odor
iferous crop stimulant. I do not sup
pose that an ounce of any of the plant 
food we added to that sandy soil re
mains, and probably it’s been a constant 
battle since to keep it up to snuff. Yet 
I know the fellows who run that farm 
now have an advantage over us in 
knowledge, as well as in fewer aching 
joints and less need to hold their noses.

LaMotte Sofl Testing Service is the direct 
result of 26 years of extensive cooperative 
research with agronomists and expert soil 
technologists to provide simplified soil test
ing 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 
deficiencies in plant food constituents. 
These methods are flexible and are capable 
of application to all types of soil with 
proper interpretation to compensate for 
any special soil conditions encountered.

Methods for the following are available in 
single units or in combination sets:
A m m o n ia  N itro g e n  
N it r a te  N itro g e n  
N it r i t e  N itro g e n  
A v a ila b le  Potash  
A v a ila b le  Phosphorus 
C hlorides  
S u lfa tes

Iron
pH  (a c id ity  and  a lk a 

l in ity )
M anganeses
M agn esium
A lu m in u m
R ep laceab le  C alcium

Tests fo r  O rg a n ic  M a t te r  an d  N u tr ie n t  Solutions 
(h y d ro c u ltu re ) furn ished  on ly as sep ara te  units.

L a M o tte  O u t f i t  fo r  d e te rm in in g  a v a ila b le  Phos
phorus C o m p le te  w ith  in s tru c tio n — $ 1 2 .5 0  f.o .b . 
Tow son, M d .

In fo rm a tio n  on L a M o tte  Soil T e s tin g  Equipment 
sent upon request.

LaMOTTE
C H EM IC A L PRODUCTS CO.

Dept. BC, Towson 4, Md.



AVAILABLE LITER A TU R E

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 eneral Sweet Potatoes (G en era l)
Asparagus (G en era l) B etter Corn (M idw est) and (N ortheast)
Vine Crops (G en era l)

Reprints
T -8  A Balanced F ertiliser lo r  B right Tobacco 
N-9 Problem s o f Feeding C igarleaf Tobacco 
F -3 -4 0  When Fertilizing, Consider P lant-food 

Content o f Crops 
S-5-4U W hat Is the M atter with Y our S o il?  
K -4-41  The N utrition o f Muck Crops 
E -2 -42  Fertilizing fo r  More and Better 

Vegetables
11*12-42 W artim e Contribution 9f  the Ameri

can Potash Industry 
H -2-43 P lant Food fo r  Peach Profits 
J -2 -4 3  M aintaining Fertility  When Growing 

Peanuts
Y-5 -43  Value & Lim itations o f  Methods o f 

Diagnosing P lant N utrient Needs 
F F -8 -4 3  Potash fo r Citrus Crops in C alifornia 
P P -12 -43  Com m ercial Fertilizers fo r  Live

stock Farm s 
A-1 -4 4  W hat's in That Fertilizer B ag? 
H -2-44 Efficient Fertilisers fo r  Potato  Farm s 
X -6 -4 4  Soil Management fo r  Cannery Peas 
A A -8-44 Florida Knows How to  Fertilize 

Citrus
CC -8-44 Soil Fertility 's  Effect on Asparagus 
M M -12-44 Blue Lupine Is a Valuable Legume 
Q Q -12-44  L eaf Analysis— A Guide to B etter 

Crops
C -l-4 5  Fertilizers fo r Cotton and Corn F o l

lowing Lespedeza 
G -2-45  Some Whys and W herefores fo r  Air- 

Conditioning Soils 
K -2 -45  Plow -Sole Fertilizing on the Average 

Farm
P -3 -4 5  Balanced Fertility  in the Orchard 
Q -3-45  Earliness Counts with Austrian W in

ter Peas
R -3 -45  Higher Corn Yields fo r North Caro

lina
V -4-45  Y ield  and Quality o f Cotton Can Be 

Improved by Boron 
W -4-45 Fertilizing G olf Greens 
Y -5 -4 5  How Long Do the Effects from  F erti

lizer L ast?
Z -5 4 5  A lfalfa— the A ristocrat 
B B -5-45  Applying Experim ental W ork to 

Cotton Farming 
D D -5-45 A Case o f Combined Potassium  and 

Boron Deficiencies in Grapes 
E E -6-45  Balanced Sods in  Orchards 
F F -6 -4 5  O rcharding from  the Ground Up 
G G -6-45 Know Y our Soil 
J J -8 -4 5  Plow-Under Practices 
L L -8-45  Fertilizing fo r  Better Soybeans in 

North Carolina 
M M -8-45 Red Clover Suggests Shortage o f 

Potash
NN-8-45 The Effect o f Borax and Lim e on 

Quality o f Cauliflowers

0 0 - 8 - 4 5  Potash Fertilizers Are Needed on 
Many Midwestern Farms 

P P -1 0 -4 5  More Vegetables fo r Less Money 
Q Q -19-45 A L ittle  Boron Boosts Sweet Potato 

Yields
S S -1 0 -4 5  How to S tart W’hite Dutch Clover 

Pastures in Florida 
V V -11-45  B orax  on Crimson Clover in Ten

nessee
X X -1 1 -4 5  Kudzu on Abandoned Land Needs 

Phosphate and Potash^—Maybe Borax 
Y Y -11 -45  Potash— In W ar and Peace 
Z Z -11-45 F irst Things F irst in Soil Fertility  
B B B -12 -45  Success with B lueberries 
CCC-12-45 Poor Soils— Poor People 
A1-46  Crop Production Horizons 
B - l -4 6  Potash Increases Tom ato Yield and 

Quality
C -l-4 6  A New Machine fo r Deep Fertilization 
D -l-4 6  A New Legume fo r the S o u th -W ild  

W inter Peas 
E - l -4 6  The Sources o f Potash fo r Flue-cured 

Tobacco
F - l -4 6  The Fertilizer Rate Problem  
H -2-46 Plow-sole Placed P lant Food for B et
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X V h i  n  m u '

Sambo— “I’se jes’ been bit by a dog 
and I ’se worried. I hear whenever a 
dog bites you, whatever the dog has, 
you get.”

Rastus—“Boy, then you has a right 
to worry.”

Sambo— “Why?”
Rastus—“That dog just had eleven 

pups.”

“Who introduced you to your wife?”
“We just met—I don’t blame any

body.”

A little boy boarded the street car 
wearing long pants. The conductor 
charged him full fare. At the next stop 
a little boy boarded the street car wear
ing short pants—half fare. Next stop, 
a young lady entered the street car and 
the conductor collected no fare.

No! No! She had a transfer.

Minister, at baptism: “What is the 
baby’s name, please?”

Proud father: “Robert William
Montgomery Morgan Maxwell.” 

Minister, to assistant: “More water, 
please.”

“Well, I do say,” said the sweet old 
lady upon tasting her first glass of 
beer. “It tastes exactly like the medi
cine my husband has been taking for 
the last thirty years.”

Marriage is just like sitting in a bath 
tub. After you get used to it, it ain’t 
so hot.

HOW TO  HAVE A F IT
Farmer Squibbs was ploughing the 

farthest corner of his field when a 
neighbor came running to call, “Quick, 
Henry! Your wife’s having a fit.” 
Squibbs dropped everything and ran a 
mile to his house, only to find his wife 
had recovered fully and was placidly 
cooking dinner.

A week later he was summoned 
again. This time, his wife, once more 
recovered, was darning stockings in the 
parlor.

A third time the neighbor called for 
Farmer Squibbs. This time he found 
his wife out cold on the kitchen floor. 
He felt her pulse and her heart. 
Neither stirred. He held a mirror be
fore her mouth. There was no trace 
of moisture.

Farmer Squibbs straightened himself 
and mopped his forehead. “Well,” he 
declared, “this is more like it.”

F IT T E R ’S F IT  
Lady Customer: “I want my shoes 

comfortable, but they must look stylish, 
too.

Clerk: “Yes, ma’am. You want 
them large inside, and small outside, 
don’t you?”

A gal and an automobile are much Ah! Those were the days. Whej 
alike. A good paint job conceals the yoii could kiss a girl and taste nothing 
years, but the lines tell the story. but the girl!
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BORON IN AGRICULTURE
A uthorities have recognized that the depletion of 

Boron in soil has been reflected in limited production  
and poor quality of numerous fleld and fruit crops.

Outstanding results have been obtained with the 
application of B orax in specific quantities or as part 
of the regular fertilizer m ix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State A gricultural 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.

B orax 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
N EW  YO RK CHICAGO LOS AN G ELES

BORAX

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



How big is 
your form?
C O M E  FA R M S are smaller than a 
^  city block. Others cover most of a 
county. The average U. S. farm is 174 
acres. B u t land measurements are only 
one factor in determining the size of a 
farm. A farm is as big as its power to  
produce.

B y increasing your farm’s power to 
produce, V-C Fertilizer makes your farm 
a bigger and better farm in yields and 
profits.

Another man may own two to three 
times as many acres as you own. But, if 
his acres are poorly-fertilized scrub acres 
and your acres are good land, well-ferti
lized with V-C Fertilizer, your farm is as 
big as his in  yields and your farm is a  
bigger farm in profits.

His costs of production are much 
greater than yours, because he has to 
prepare, plant, cultivate and harvest 
much more land than you do to get the 
same yield. V-C Fertilizer adds extra 
yields of better quality crops to your 
farm, without the work, worry and ex
pense of extra land.

V-C Fertilizer is your best investment. 
I t  helps each hour of your work and each 
acre of your land return a richer harvest. 
You will never know how really big your 
farm is in yields and profits, until you try  
usingplenty of V-C Fertilizer—the leader 
in the field since 1895.

LEADER IN 

THE FIELD 

SINCE 1895

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond, V a . •  N orfolk, V a . •  Greensboro, N . C . •  W ilm ington, N . C. 
Colum bia, S . C . •  A tlan ta , Ga. •  Savannah, Ga. •  M ontgom ery, A la . 
B irm ingham , A la . •  Jackson, M iss. •  M em phis, T en n . •  Shreveport, La. 
Orlando, F la. •  E. S t. Lou is ,III. •  B a ltim ore , M d. •  C artere t, N . J. •  C incinnati, 0 .



S E R V I N G  A  G  R I C U L T  U R E -  T H R O  U G  H S C I E N C E

NEXT YEAR'S SEEDS...
P ro te c t T h em  N o w  From  

D isease and  Insects
O n e  T r e a t m e n t  w i t h  5 P E R G O N - D D T  . . .  a t  
H a r v e s t  T i m e  . . .  Is D o u b l e  I n s u r a n c e

againstSPERGON plus DDT gives thorough protection . . 
weevils and other destructive insects while seed is in 

storage and against fungus-borne disease during storage and 
after planting. Farmers are finding this double protection 
fo r  the first time in SPERGON-DDT, the newest agricultural 
chemical of the United States Rubber Company. This new, 
more-effective, double-purpose SPERGON-DDT costs no more 
than regular SPERGON.

SPERGON-DDT is so effective in insect control that when 
weevils are placed in seed— on authoritative tests— from 95%  
to 100%  killing occurs within 48 hours.

Combining DDT with SPERGON in no way changes 
SPERGON’S outstanding properties . . . SPERGON continues 
highly effective in seed protection; harmless to the seed, even 
in overdose and regardless of when applied; and dependably 
lasting in strength. Order your supply now for your own 
protection.

Other "US" Agricultural Chemicals: 
SYNDEET—N ew  Agricultural DDT Spray  

that kills aphids and mites 
PHYGON*—N ew  O rganic Fungicide  
TUFOR—Selective W eed Killer  
SYNTONE—Rotenone Emulsion Spray

*Formerly know n  as "U. S. 604"

UNITED STATES RUBBER COMPANY
Naugatuck Chemical Division 

1230 Avenue of the Americas * 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:

T H E  PLA N T SPEA K S TH R U  D E F IC I
EN C Y SYM PTO M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)

T H E  PLA N T SPEAKS, SO IL T ES T S  
T E L L  US W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)

T H E  PLA N T SPEA K S TH RU  T ISSU E  
T E S T S  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  PLA N T SPEA K S TH RU  L E A F  AN
A LYSIS 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.

OTHER 16MT«. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (West) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That Soil (All)

IM PO RTA N T  
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.
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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 EE 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-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 8c 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 Sc Co., Ridgefield, N. J .  and 
Chicago, 111.

Wilson & Geo. Meyer Sc 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. 
Write Direct to:

American Potash 
& Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f  Muriate o f Potash in America
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Let Us Boost the Bee

a - r
HERDSMEN for the honeybee have seldom if ever received the 

credit they deserve in the complex process of making eggs, milk, 
meat, and wool out of feed crops and forages—and none too much 
thanks for the well-filled apple barrel either.

“How doth the busy honeybee improve each shining hour”—and 
similar platitudes of ancient vintage come back to us as we scan our 
own shortcomings respecting the gratitude we owe the bees and our 
short-sightedness respecting the real importance of a few colonics of 
them in any good farming community.

In my youth the local “honeyman” 
was usually a shy, modest, soft-spoken, 
retiring guy who peddled comb or ex
tracted honey from door to door and 
then went back to his smoke-pot and 
supers unsung by the townsfolk. Just 
one of the profession in my own ham
let was rather simple in the upper 
story, moreover, which did not count 
against his product. At any rate, none 
of these gentle honey purveyors got 
much praise for his skill and integrity.
On the other hand, farmers who

fetched in berries, melons, pork, or eggs 
to sell got a different reception. They 
were asked about the feeding and 
breeding of their hogs, the varieties of 
fruit, and the farm management sys
tems involved.

One reason why the honeyman de 
parted unquestioned was that most 
folks supposed that his bees lived off 
the largess of the surrounding country 
free gratis, and that only a queer sort 
of genius would get a kick out of a 
chance to he stung. Some blame for

3
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this situation arose from a general lack 
of knowledge possessed by ordinary 
customers of the honeyman about the 
technical methods used and the great, 
mysterious, unsolved wonders inherent 
in the life cycle of the queen bee and 
her drones and workers. Folks raved 
in copybook style about the ant, and 
were told to “study her ways and be 
wise.” But the honeyman plodded 
along in close kinship with nature and 
the marvels which belong to the bees.

Villagers could understand domestic 
mammals because they lived, ate, re
produced, and suckled much like them
selves. But when it came to the insect 
world and particularly the “tame” di
vision of it represented by the honey
bee, so much of the lore was beyond 
belief or comprehension that it sounded 
too much like handling a flea circus— 
and they gave up and forgot it. In 
later decades we have fortunately se
cured for ourselves entomologists with 
commercial viewpoints and installed 
courses in beekeeping in colleges. Yet 
even with this progress toward achiev
ing partnership with the bee most of 
us are a long way behind and still 
think the principal value of the honey
bee is to manufacture honey—which 
it isn’t. I thought so myself until just 
a few years ago. When more farmers 
and county agents and extensionists 
and their ilk grasp the fact that honey 
for batter cakes is absolutely not the 
most vital factor that makes bees so 
valuable, we will begin to restore the 
balance in the cycle from soil to suste
nance.

BACK when nature was in the raw 
hereabouts, there was a far better 

balance established between the wild 
plant life and the wild insects which 
pollinated vegetation. For it is true 
that honeybees are by no means the 
only insects that favor flowers with 
their visitations, several species of flies 
and beetles being gifted with that habit. 
But the honeybee remains, after all, 
the steadiest customer of the floral sys
tem, inasmuch as substances obtained

by them from the blossoms supply all 
the larder of the Queen’s empire, young 
and old alike depending upon nectar 
and pollen for their existence.

It has happened • in the course of 
events that the woodlands, marshes, 
and thickets have been opened up, 
drained, and hacked away, at least in 
most areas situated adjacent to the fields 
when men grew forage for their ani
mals. This drive to settle up and 
civilize and reclaim the earth has been 
especially characteristic of America. We 
have done it all too well and all too 
dismally in some spots. Great blocks 
of uniform domestic plants replace the 
variety of native wild flowers and other 
herbage, and the nests as well as the 
ranges of the wild insects have been 
whittled away. I remember how com
mon it used to be to find big hornets’ 
nests in fence corners and wild bee trees 
around the farms—but now they are 
scarce indeed. This means that the do
mestic honeybee remains almost alone 
to do the job which in the past was per
formed by his wild prototypes and by 
countless wasps and other pollinators.

SCIENTIFIC beemen say that this 
is just' too bad, because many of 

the wild insects were even more effi
cient than honeybees in this task. But 
right here we must stop and admit 
that absolutely nothing has been done 
about this, all normal effort being con
trariwise. Is it time we set up some 
kind of method or name some special
ists to encourage protective and propa
gating measures for certain helpful spe
cies of insects? Hitherto we have 
classed everything that belonged to the 
wild insect world as man’s enemies and 
pests. Last week I saw some children 
kill a harmless but gawky praying man
tis, because it looked so weird and 
fierce outwardly. We have spent mil
lions in trying to kill harmful insects, 
sometimes in vain, but little has been 
done to save the cooperative insects. 
Most of us wouldn’t recognize one 
from a “tumblebug” or a “vinegar- 
roon”1 if we saw it.
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And still another thing which im
presses me is that we have not to my 
knowledge ever subsidized the honey- 
man. Not that I crave more subsidies 
to reduce my grocery bills, but it strikes 
me as queer that an industry which 
has been actually plugging hard for 
agriculture for half a century should 
take its reward on the chin. This 
doesn’t mean that nightriders or inter

lopers have injured the beeman or 
ripped out his apiaries, but that mil
lions of gallons of stuff that is deadly 
to bees has been squirted around pro
miscuously in rural fruit-growing zones, 
so that many colonies have been re
tarded and their numbers reduced more 
or less by poison.

Of course, we have heard winter 
short-course folks address the farmers 
and remind them not to use arsenicals 
on trees during full bloom, but this 
hint has too often been forgotten or 
perhaps found impractical to thoroughly 
control. Anyhow, when combined with 
a modest if not a losing price for honey 
over the years, plus difficult winter 
feeding conditions for the colonies, no 
sugar being on tap during the war, we 
get some idea of the misery thought
lessly perpetrated on the beeman. Maybe 
it’s no wonder that the growers of 
legume seed crops find it hard to pro
duce enough, even with a generous 
government bonus, to extend the area 
of high-protein, high-vitamin roughage 
so badly needed to keep up the coun
try’s economic output of health pro
tective foods like milk. If this is really 
to become a land of milk and honey, 
some effort must be made to show the 
close relation between these two prod

ucts, both in the growing and the eat
ing value thereof.

According to facts found in a Fed
eral survey, there are 22 fruit crops 
of prominence which depend on honey
bees for pollination or else yield more 
freely when such is the case. Not to 
list them all, we pick out a few favor
ites without whose toothsome flavor 
our meals would often be sadly lack
ing—even when we are forced to pay 
65 cents or more for a No. 2 can. 
Apples top the list, followed by apri
cots, cherries, cranberries, grapes, musk- 
melons, watermelons, peaches, nectar
ines, pears, plums, the lowly prune, 
raspberries, and strawberries. The bees 
must have done a major job last spring 
for the peach crop hit an all-time high 
of 83 million bushels with another 
record for pears at 34 million. Grapes 
and cranberries also have done a tre
mendous comeback, in which the bee 
must share the glory. Now if you 
carry this surplus bounty back to the 
food stores, and if OPA lets the much- 
abused law of supply and demand take 
effect, we will soon be able to thank 
the bees for a reduction in the money 
we must pay for those No. 2 cans afore
said. But instead of the beeman and 
his Queen taking the bow, probably 
some publicized politician will pose 
for his picture as the responsible party 
for plenty peaches.

THERE are 30 or more seed crops 
that rely on the buzzing winged 

visitors. Alfalfa and asparagus, broccoli 
and buckwheat, cabbages, carrots, and 
clovers, King cotton himself, flax, on
ions, pumpkins, rape and radish, 
squash and rutabaga, sunflowers and 
sweetclover, turnips, trefoil, and the 
vetches are found among these de
pendents on the apiary.

If one were holding court to try a 
case relating to the bee and pollination 
it would be wiser to call as witnesses 
those folks who specialize in plants 
and plant breeding rather than to ask 
for endorsement from the professional 

( Turn to page 49)



Soil Testing—A Practical Aid j 
to the Grower and Indostry

Ja c k s o n  <B. ^JJedter

Soil Technologist, Campbell Soup Company, Riverton, New Jersey

T HE profound influence that the ele
ments, absorbed by plants, have 

upon man and animals (5, 12) has 
received considerable attention in re
cent years. The major nutrient re
quirements for most crops have been 
well established (4, 8, 12). However, 
a review of the literature on the de
velopment of the use of various nutri
ents in crop production shows that one 
of the most extensive problems has 
been methods of determining soil nu
trient requirements for efficient crop 
production. Almost every conceivable 
means of measuring the soil needs, so

Fig. 1 . So il auger, soil tube, and trowel fo r 
soil sampling.

that general recommendations can be 
made, has been tried. The fact re
mains that the available mineral ele
ments in a soil (4, 8, 12) vary tremen
dously within a given soil type and 
within a given community, depending 
to a great extent upon the previous 
treatment of the land. Available plant 
nutrients in the soil can be determined 
by ordinary chemical analyses rather 
accurately and furthermore, certain of 
these analyses are adapted to rapid 
procedures (1, 2, 3, 4, 6, 7, 9, 10, 
11,13).

The requirement for production of ( 
efficient crop yields on the soil from 
the standpoint of available nutrients is 
not merely an analysis of the soil for 

I the availability of certain nutrients. It. 
is also an analysis to see if the environ
ment of the soil is favorable to the 
crop grown. For example, a soil may 
have sufficient available potash to grow 
a number of crops, but if the soil is too 
acid for the crop concerned, the avail
able potash is unused. From this stand
point a soil-testing system must be of 
the nature to give not only the avail
able nutrients in the soil, but an indi
cation of the environmental conditions 
present.

A grower is concerned about the 
limiting factors in crop production,
i. e., the limiting factors over which he 
has some control. He is willing to 
take his chances with the weather. He ; 
also knows that the weather influences ] 
the availability of plant nutrients in the 
soil, particularly nitrogen. Therefore, 
he is anxious to know how to cope with 
the situation when there is a drastic

6
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change in climatic conditions. The 
grower also knows that the plant nu
trient requirements for the various soils 
and cropping practices on his farm 
vary. He knows that sometimes he 
has the right combination and pro
duces a bumper crop and other times 
he produces poor crops. He would 
like to take as much of the guess out 
of his practices as possible. From that 
standpoint, he knows some method of 
analysis must be available if he is 
going to get the true answer.

The fact that there are certain nutri
ent deficiencies in most soils has been 
well established; and that these defi
ciencies can be found in most com
munities, but on various soils in 
that community, is likewise common 
knowledge. The conditions in the 
soil that are favorable for many eco
nomical crops have been established 
(4, 8, 12). The fact that certain labo
ratories for making soil analyses have 
proven satisfactory can not be ques
tioned. This discussion will deal with 
the equipment and procedures for prac
tical work in this field.

The Soil Sample

Suppose a workable system be briefly 
described from beginning to end. It is 
without question that the more infor
mation one has about the soil and crop
ping practices, the better equipped he 
is to make a practical recommendation.

It is obvious that the soil to be ana
lyzed must be representative of the field 
in which the crop is to be grown. 
From practical experience it has been 
proven that an experienced man has 
better knowledge of how to take a soil 
sample than one that has little concep
tion of what the chemist does with the 
soil after he receives it. Furthermore, 
it is necessary to have the proper tools 
with which to take a sample. The 
three most satisfactory tools are (1) a 
soil auger for deep, stony, and compact 
soils; (2) a soil-sampling tube for ordi
nary sampling; and (3) a trowel for 
sandy soils. (See figure 1.) These 
tools are satisfactory for drawing sam
ples because uniform cores are drawn 
from the soil and all of the soil drawn 
can be brought to the laboratory where 
proper methods for screening and mix
ing are available.

Personnel
The person that draws the samples 

should be trained in the proper method 
of soil sampling. In most of the pro
cessing industries, drawing samples is 
only a part-time job, and thus he is 
available for other work during the 
year. He should be taught to recog
nize different soil types and how to 
avoid areas in the field that are not 
representative of the field as a whole. 
He should be taught fundamentals of 
drawing good soil samples and what

Name  .............................................................................................- ..................................................................

Address ......  - ..............................................................................

Field ....._......................................................................................................................................

Previous crop  ..........................................................................................................................

Present condition .....................................................................................................................

Topography: Level Rolling Sloping Steep

Drainage: Good F a ir Poor Tiled

L im e ™ ______ —......    Manure

Form 829 300p 6x3 7-43
Fig. 2 . In form ation  obtained from  grower at the time the soil sample is taken.
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good samples mean to the complete 
picture. The representative must know 
what information to get from the 
grower and to what extent the infor
mation obtained is reliable. The in
formation shown in figure 2 is about 
all that is necessary to be obtained 
under most conditions.

The soil sample should be taken at 
such a period as to give adequate time 
for the analyses and to get the infor
mation back into the hands of the 
grower so that he can have sufficient 
time to make his purchases and plan 
his cropping program. It has been

found that the fall of the year is a satis
factory season. The weak points of 
the soil are likely to show up at this 
time since a crop, more than likely, 
has been removed from the soil. There
fore, during the early part of the fall 
of the year the representative calls 
upon the grower, obtains information 
about where he plans to plant his next 
year’s cash crop, and draws the soil 
sample.

The most convenient container for 
the sample is the round pint oyster 
cup (Sealright). This cup will hold 10 
to 15 borings of soil and is very con
venient for drying and holding the 
screened sample, figure 3. The samples 
are brought to some convenient place 
near the laboratory for drying and

screening. The 2-millimeter-round- 
hole screen is very satisfactory for 
screening soils. It is best to screen 
them at a state of dryness that permits 
easy crumbling of the soil. Rubbing 
the soil through the screen with a rub
ber pestle is expedient.

Analyses

Once the samples have been air- 
dried, mixed, and screened, they are 
ready for chemical analysis. The 
usual analyses made are for pH value, 
available calcium, magnesium, ammo
nia and nitrate nitrogen, phosphorus,

potash, manganese, total organic mat
ter, and toxic aluminum. Special sam
ples may require other analyses such 
as total salt concentration, sulfates, 
nitrite nitrogen, chlorides, and ferrous 
and ferric iron. Also special plant tests 
for boron (4) may be advantageous 
and, too, a mechanical analysis of the 
soil by the hydrometer method. See 
figures 4 and 5. At any rate, the color 
of the soil should be recorded and the 
sand, silt, and clay estimated.

The pH value is one of the tests 
that gives considerable information 
about the soil. It gives an insight as 
to the percentage base saturation in the 
soil and the possibility of toxic amounts 
of aluminum coming into solution. 
The glass electrode has become stand
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Fig . 4 .  Equipm ent used in well-developed laboratory fo r soil analyses.

ard equipment for this test, although 
good results can be obtained with the 
colorimetric procedure.

The soil may be extracted in an ex
traction flask and filtered for analysis. 
Most rapid procedures make all the 
tests for the elements on one extract.

The laboratory must be equipped

with good methods of measuring tur
bidity and colors. A photelometer is 
a very fine piece of equipment for this 
purpose. Campbell Soup Company’s 
laboratory handles some 6,000 to 8,000 
samples each fall. This can only be 
done through careful planning and 
with considerable equipment.

Fig. S. Weighing samples fo r (o il organic m atter analysis.
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This laboratory also handles 2,000 or 
more plant samples each summer. 
With the use of the Waring Blendor 
and the photelometer, analyses for the 
major plant nutrients in the plant can 
be completed in a few minutes. From 
the standpoint of diagnosis this is very 
important. An analysis of a plant for 
the nutrients being absorbed may lead 
to a side-dressing procedure that will 
increase the yield or it may save the 
grower money and time.

The Recommendation

Once the soil analysis has been made, 
it is important to get it into the hands 
of the grower in a form that is under
standable. For the most part, growers 
are practical men and chemical sym
bols and names do not mean much to 
them. Therefore, it is desirable to 
report the results in such a way as to 
be both understandable and practical 
to them. The form of the report is 
important. The tests and recommen
dations must be logical and workable 
for the grower. The method of rec
ommendation shown in figure 6 has 
proven very successful.

The recommendation must be work
able and sound. It is impractical to 
recommend 2,150 pounds of a liming 
material because the spreading equip
ment is not accurate to that degree. 
It is practical to recommend one ton 
or one and one-half tons of a liming 
material or to recommend a dolomite 
or high calcium lime. It is also prac
tical that this be recommended for 
fall or spring application, and that it 
be plowed down or disked into the 
soil.

Soil analyses or variations shown by 
them do not mean that there must be 
an outlandish number of grades of fer
tilizer to meet the needs demanded. 
A few well-diversified grades will cover 
most needs. Such analyses as 5-10-10, 
4-12-8, 4-8-12, 3-12-15, 0-12-12, 10-0-20, 
7-7-7, and the regular materials are 
usually sufficient for upland soils.

Plant Analyses

Research work on new methods of 
testing and improvement in technique 
must continue. Greenhouse pot work, 
long chemical methods, and finally 
field experiments (4) must be con
ducted and correlations made with the 
short tests if maximum use is to be 
obtained from the results of the tests. 
The grower must know of the work 
done on the soil analyses and the back
ground of the tests if he is to have 
thorough confidence in them. This is 
best done through personal contact and 
published literature.

Follow-Up Work
The soil tests and recommendations 

must be followed up to see whether the 
grower followed the recommendations 
and what yields he obtained. These 
records are kept from year to year and 
through that means a complete picture 
of his entire farm may soon be ob
tained. It is not uncommon when 
one attends meetings to find growers 
there with the soil tests from five to 
eight years back. They are eager to 
discuss the results of the analyses and 
point out how they check with some 
of the things they have done to the 
soil.

Soil Testing Pays
Soil testing pays because it calls the 

attention of the grower to the needs 
of his soil for specific crop production. 
For instance, in 1941 a survey of 108 
tomato growers revealed that those 
growers producing more than 10 tons 
of tomatoes per acre had an average 
grade of 74% U. S. No. 1 and 25% 
U. S. No. 2 tomatoes, whereas those 
growers that produced less than five 
tons per acre had an average grade of 
61% U. S. No. 1, 36% U. S. No. 2, 
and 3% culls. Consequently, it pays in 
quality. In 1944, a survey of 40 
growers in one county in Pennsylvania 
revealed that for those having their soil 
tested, the average yield was 7.46 tons 
per acre, whereas those without soil

( Turn to page 41)

Research W ork



Plant Breeding in Helatinn to j 
Suit Fertility and Climate1

E ?  M . M J (

Agricultural Experiment Station, University of Florida, Gainesville, Florida

THIS opportunity to discuss plant 
breeding in relation to soil fertility 

and climate with a group of soils spe
cialists has been accepted gladly because 
I think the direction of plant breeding 
may sometimes depend on progress in 
soil science.

With continued advances in the sci
ence of soil fertility and fertilizer prac
tice, and with the development of better 
soil-improvement crops such as the 
lupine, we may expect the level of fer
tility of crop lands in Florida to be 
raised appreciably. This may be par
ticularly true of lands growing corn, 
peanuts, oats, and the grazing crops. 
Natural fertility is low and a minimum 
of fertilizer is used.'

Poor Breeds Are Poor Feeders

Soil fertility is measured finally by 
crop production, I suppose, provided 
that a well-adapted variety of the crop 
is available. There is a widespread be
lief that peanuts often fail to make 
profitable responses to fertilizer. And 
it is reported that additional responses 
of corn in Florida to higher rates of 
fertilizer are sometimes disappointing. 
Explanations of these failures are not 
readily apparent nor simple. I am led 
first to consider that the peanut is not 
a thoroughly dorriesticated plant. It 
will persist for some time in sod land. 
The peanut is a poor land crop. We 
may have somewhat of a parallel case 
in the range cow or the range hog. 
These animals may survive and repro

1 Presented before the Florida Society of Soil 
Science, February 1946.

duce on the range better than improved 
pure breeds. But in the dairy barn or 
feed lot, performance of purebreds is 
far superior to that of range animals. . 
The latter seem unable to respond fully 
to abundant nutrition.

We may, of course, question whether 
or not the turning of a heavy legumi
nous crop and balancing the nitrogen 
with potash and phosphate will always 
provide abundant nutrition in the full 
sense to a following crop. Other ele
ments may be deficient or out of bal
ance initially or may be made so by 
heavy rainfall. How serious this gen
eral problem is and how rapidly the j 
soil chemist may solve it, I do not 
know. My interest is in the burden of 
unsolved residue which will presumably.” 
fall on the plant breeder. If this prob
lem is of slight importance there is 
still the question of drouth which may 
be serious where a high fertility level 
is built up on light land and a thick 
planting of the crop is made. Relation 
of corn production to climatic factors 
must be quite different when fertilizer 
rate and thickness of planting are both 
doubled.

Most of the corn grown in Florida 
has been here a long time and has per- 1 
haps achieved some degree of adapta
tion to prevailing climate, soil, and soil 
management. If now we begin looking 
for a corn which will produce effi- | 
ciently after lupines with heavy fertili- I  
zation and thick planting, will we find 
it among the varieties and hybrids 
developed in the older practice? Or 
how fast may we go in developing the 
desired type? The question of how

12
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well corn may respond to high rates of 
I nitrogen, potassium, and phosphorus 

which is being currently investigated 
at various points in the South might be 
varied to ask at what levels of these 
and other elements might corn-breeding 

I operations best be done? No one, of 
course, has any definite answers to these 
questions. I shall devote my remain
ing discussion to some of the factors 
which may bear on them.

Stringfield and Salter (6) tested 
several local corn varieties and some 
corn hybrids in Ohio on fertility levels 
ranging from no treatment to 16 tons 
of stable manure plus 800 pounds of 
fertilizer per acre. They found differ
ential varietal response to fertility levels 
in two of five seasons. Differential re
sponse of varieties to seasons was highly 
significant and much greater than that 

I to fertility levels. Some varieties were 
I superior in the dry seasons—not so 

much so in wet seasons. Other varie- 
I ties were definitely “good season” per- 
I formers.

Smith (5) and Lyness (4) separately 
I tested different strains of corn on dif- 
I ferent levels of phosphorus. Each one 
| found marked differences among lines 
j on low phosphorus. Smith found 

lesser differences on low nitrogen. Ef
ficient lines on low phosphorus had 
greater proportions of secondary to 

I primary roots. Harvey (1) found sig- 
I nificant differences in responses of corn 
I hybrids and inbred lines to ammonium 
I and nitrate nitrogen in mineral solution 
I cultures. Similar work has shown in- 
I herited differences in nutritional re- 
I quirements among different pure 
I strains of tomatoes, and of other crop 
I plants. “Whitebud” of corn which 

has been corrected in Florida by appli
cation of zinc salts was much more 
severe in some varieties of corn than 
in others. The more susceptible vari
eties were those developed on the more 
fertile soils.

This brief review supports the gen
eral belief that crop plants may be bred 
for adaptations to variations in avail
able nutrient elements and .to varia

tions in climatic factors. A vast 
amount of data from cooperative tests 
of experimental hybrids by state and 
federal agencies shows also a consider
able amount of differential response 
of hybrids to conditions in different 
states at the same lattitude.

Let us look now at the general pic
ture of corn-breeding experience for 
indications of how rapidly we may 
breed corn for adaptation and how far 
the process may be carried.

Domesticating Corn
Most of the work of developing 

the highly domesticated corn plant 
with its unique structure, the ear, was 
done in past centuries. Controlled 
breeding experiments were begun 50 
years ago when Hopkins at the Il
linois Experiment Station introduced 
his ear-row breeding plan. One novel 
feature was the planting of a row of 
corn with seed taken from a single ear. 
Ear-row selection was the selection of 
a few of the more productive of 100 
such ear rows.

A few years after ear-row breeding 
began the still further complication 
of growing ear-rows from self-ferti
lized plants was started. This new 
practice eventually led to hybrid corn 
which now grows on about two-thirds 
of the corn acreage of the United States. 
The realized yield improvement from 
hybrid corn is estimated at about 20 
per cent, although considerably higher 
gains have been obtained in experi
mental plots. Such gains are obtained 
with only a few certain combinations 
of inbred lines. Many combinations 
are actually less productive than the 
original varieties from which the in- 
bred lines were derived.

Among some corn breeders there 
has been the expectation that a con
siderable further advance in yield of 
hybrids would appear when a new 
cycle of inbred lines had been derived 
from crosses of the best lines of the first 
cycle. It is now fairly clear that this 
expectation is not to be realized be
yond a very limited extent which is
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truly disappointing if no alternative 
can be found.

Various explanations have been sug
gested for the apparent halt in prog
ress of developing still higher yielding 
hybrid corn. One is that a close ap
proach to a physiological ceiling has 
been realized in the better hybrids now 
in hand. Another is that the later 
cycles of work have been too limited 
in extent.

A third possible explanation which 
has been of great interest to me re
cently is that our breeding operations 
have been designed on a misconcep
tion of the genetic nature of hybrid 
vigor in corn.

If we must accept either of the first 
two explanations, we must be prepared 
to be content with little more than 20 
per cent improvement of corn yield 
in the South by the use of hybrid 
seed. The extensive work of the past 
20 years on development of hybrid 
corn in the main corn belt area is 
not likely to be equalled anywhere in 
the South for a long time. If we may 
find the third explanation correct, our 
expectations for improvement of corn 
yield may be considerably greater.

B eh av io r o f C ycles
Behavior of corn yield in breeding 

experiments has been somewhat enig
matic. First of all the extensive and 
long continued ear-row selection ef
fected hardly any improvement of yield 
at all. In the two succeeding decades 
selection within and among self
fertilized lines based both on appear
ance of the lines and on hybrid per
formance effected an improvement of 
20 per cent in yields. This not incon
siderable result was obtained early with 
the first cycle of inbred lines. Later 
work with second and even third cycles 
of inbred lines has provided little or 
no further improvement of yield. In 
contrast, second and third cycle lines 
are frequently very great improve
ments over lines of the first cycle in( 
many other desirable characteristics. We 
recall, too, that the Illinois ear-row

selection experiments were very effec
tive in modifying oil and protein con- 
tent of the seed and morphology of 
the plant.

In 1935, we began at the Florida 
Station with a cross of the large late 
field variety Tuxpan and the small 
early sweet variety, Golden Cross Ban
tam. Selection was practiced at ap
proximately the rate of the best plant i 
in 100 for the most leaves or nodes 
on the stalk. The astounding result 
after four generations was a new strain 
with an average of 20% leaves or 
nodes above ground. The average for j 
original stock was 13. No plant with 
20 leaves was observed among some 
1,300 of the original stock. But by 
measuring the variation statistically of 
several hundred of the original plants ’ 
it was estimated that one with 20 
nodes might have been expected once 
among some 10,000,000. Thus, the 
gain effected by growing about one- 
fourth acre of corn each year for four I 
years was approximately that of grow- j 
ing 3,000 acres the first year and j 
selecting the best single plant. The , 
principle involved here is roughly anal- 
agous to dilution technic. A laboratory ' 
utensil is rinsed three times succes- i 
sively with 10 c.c. each time to obtain 
the same dilution of contamination 
with 30 c.c. as would be done by ■
1,000 c.c. in a single rinsing.

This multiplicative principle must ; 
have been understood, at least in part, 1 
by early operators of ear-row selection. | 
Failure of the ear-row method and 
subsequent success of hybrid corn for j 
improvement of so important a char
acter as corn yield have probably 
caused undue emphasis to be given 
to inbreeding and too little to recurrent 
selection as plant-breeding tools.

Selection for high oil on the ear-row 
plan continued for 28 years by the ; 
Illinois Experiment Station achieved 
a result equivalent to improving yield 
120 per cent. This comparison is made 
with due allowance for initial genetic 
variability of the respective characters.

( Turn to page 41)



Soil Aeration Affects 
Fertilizer Needs

Soil Science Department, Michigan State College, East Lansing, Michigan

IN the last few years there has been 
a growing interest in the subject of 

soil aeration. Although considerable 
investigation has been carried out by 
Cannon (2) and others concerning ger
mination, growth, respiration, and 
other metabolic activities of plants as 
influenced by soil aeration, the role of 
oxygen and carbon dioxide in the ab
sorption of nutrients from Held soils 
by crops has only been partially ex

' 'The author was formerly associated with the 
Department of Agronomy, Iowa State College. 
Now with Soil Science Department, Michigan 
State College.

plored. The need for more study of 
soil aeration as it affects plant growth 
has been pointed out in a recent article 
by Hoffer (5).

In culture solutions plant physiolo
gists have studied rather closely the 
influence of aeration on nutrient uptake 
of a number of crop plants such as soy
beans, tomatoes, and barley. Different 
plants have been found to have differ
ent aeration requirements. It is gen
erally agreed that oxygen must be 
supplied to maintain cell activities as
sociated with the accumulation of salts

Fig. 1 . The influence o f nutrient treatm ent, moisture content, and com paction o f a Clyde silt loam 
soil on the growth o f corn.

Ja r  1— NP fertiliser , 2 5 %  soil m oisture, no com paction.
Ja r  2 — NPK fertiliser , 2 5 %  soil m oisture, no com paction.
Ja r  3— NP fertiliser , 5 0 %  soil m oisture, no com paction.
Ja r  4 — NPK fertiliser , 5 0 %  soil m oisture, no com paction.
Ja r  5---NP fertiliser, 2 5 %  soil m oisture, com paction.
Ja r  6  NPK fertiliser , 2 5 %  soil m oisture, com paction.

15
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Fig* 2 . The effect o f com paction and nutrient treatm ent on corn grown on a Clarion loam soil at 
1 5 %  m oisture.

Ja r  1— No com paction, NP fertiliser*
Ja r  2— Com paction, NP fertiliser*
Ja r  3— No com paction, NPK fertiliser.
Ja r  4— Com paction, NPK fertiliser .

by plants. A recent study by Chang 
and Loomis (3), however, points out 
that carbon dioxide toxicity must be 
considered along with oxygen deficiency 
as a factor affecting plant development 
under conditions of poor soil aeration.

We would expect to find evidence of 
poor soil aeration in reduced yields, 
stunted growth, or nutrient deficiency 
of crops wherever the amount of func
tional pore space occupied by air has 
been reduced below the critical limit 
either by high moisture content or by 
the compaction of the soil through 
tillage operation or lack of it. Every
one has seen corn or beans or some 
other crop stunted in growth and yel
lowed when water has stood in the 
field for a week or more. Likewise 
it is quite surprising sometimes to see 
plants in these same waterlogged spots 
become green and produce good yields 
if the excess water is drained away 
fairly quickly. At other times plant 
functions may be interrupted for so 
long a time by lack of soil oxygen or 
the presence of high concentrations of

carbon dioxide that the crop never 
regains full growth or dies.

A good deal of interest in the relation 
between soil aeration and tillage prac
tice has been evoked in consideration 
of the relative merits of plowing versus 
subsurface tillage. Data and observa
tions from several agricultural experi
ment stations indicate that in certain 
seasons and on some soils plowing for 
corn may be definitely superior to disc
ing or subsurface tillage. Bower, 
Browning, and Norton (1) believe that 
the method of seedbed preparation for 
corn has an important effect on yield 
as the tillage operation affects soil 
aeration and in turn the absorption of 
soil nitrogen and potassium. Certainly 
plowing produces a seedbed which is 
looser and better aerated than the other 
practices mentioned.

On the other hand, compaction of 
the soil and reduction of total pore 
space by working the soil when too 
wet, by the continual use of heavy farm 
implements, or through the action of 
very heavy or beating rains might criti
cally lower the soil air supply and limit



Fig. 3 . The effect o f forced aeration and nutrient treatm ent o f  corn grown on a Clarion loam soil 
at 4 0 %  m oisture.

Ja r  1— No aeration. NP fertilizer.
Ja r  2— A eration, NP fertilizer.
Ja r  3— No aeration, NPK fertilizer.
Ja r  4— A eration, NPK fertilizer.

root penetration and respiration with 
resultant lowered crop yields. It has 
been suggested by Hoffer (5) that on 
some soils adequate nutrients may be 

I present, but if soil aeration is a critical 
factor the response of crops to ferti
lizers may be very small.

The relation between the various 
forms of nitrogen in the soil and aera
tion conditions has long been recog
nized. By means of soil tests it is 
quite easy to demonstrate in the labora- 

I tory or field the conversion of ammonia 
nitrogen to nitrates when the oxygen 
supply in the soil is adequate. Recently 
the absorption of potassium by plants 

I has been found to be directly related 
to aeration conditions in culture solu
tion. Hoagland and Broyer (4) found 
that the uptake of potassium by barley

I - the supply of oxygen. The influence of 
carbon dioxide toxicity on the reduction 
of absorption of nutrients, and potas
sium in particular, has been shown by 
Chang and Loomis (3) in their studies 
on maize plants.

To study the effect of soil aeration

on the growth and absorption of nutri
ents by corn, greenhouse experiments 
were conducted recendy at the Iowa 
Agricultural Experiment Station (6). 
The soils selected for study were a 
Clyde silt loam from a poorly drained 
field in northeastern Iowa and a Clar
ion loam from the central part of the 
State. Chemical analyses of the Clyde 
soils indicate a high content of avail
able potassium, but additional potash 
in the form of fertilizer is generally 
needed to produce high yields of corn. 
This would indicatekthat although there 
there is a good supply of potash in the 
soil, some factor such as high soil mois
ture is limiting potassium absorption by 
the plant. Tillage studies on the Clar
ion soil in 1944 showed that severe 
potash deficiency occurred in corn 
plants on plots where subsurface tillage 
was practiced. On plots where plowing 
was used as the method of seedbed 
preparation, the corn was healthy and 
green.

A comparison of several degrees of 
soil aeration was obtained in three ways. 
Two moisture levels were used together
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with two degrees of soil compaction 
or tamping and a forced air system. 
Fertilizers were added to half of the 
pots to see whether additions of potas
sium and phosphorus would help al
leviate the effects of poor soil aeration. 
At the end of the experiment the tops 
and roots of the corn plants were har-

est. Addition of a rather large amount 
of potash to both soils caused luxury 
consumption of this element. Calcula
tions showed that the total pore space 
occupied by air was reduced from about 
35% to 0% at the high moisture con
tent for the two soils.

Creating conditions of poor soil aera-

T a b l e  1

Fertilizer treatm ent N P N P K N P N PK

%  soil %  pore space Yield of tops %  K i n
m oisture occupied by air in grams plant tops

C larion lo am ........................ 15 3 7 .1 2 0 .8 2 4 .6 2 .1 0 3 .1 5
40 0 .0 1 3 .3 1 8 .1 0 .9 5 2 .0 6

Clyde silt loam ................... 25 3 0 .4 7 .4 2 4 .7 0 .9 5 4 .6 8
50 0 .0 4 .7 1 3 .3 0 .6 5 2 .5 8

vested, dried, weighed, and the tops 
analyzed for total nitrogen, phosphorus, 
potassium, calcium, and magnesium.

As one might suspect, the size and 
weight of plant tops and roots were 
reduced as the soil moisture content 
was increased. The per cent of potas
sium in the plant, as indicated, de
creased likewise. This was the case also 
for nitrogen and phosphorus. A small 
increase for calcium and magnesium 
was found in plants on the Clarion soil. 
The corn grown on the Clyde soil with
out potash fertilizer showed marked 
potassium starvation signs especially 
when soil aeration conditions were poor-

tion by artificial soil compaction gave 
similar results. Yields were very low 
and resultant functional pore space was 
reduced almost completely when the 
soils were tamped.

Root development was less when the 
soils were tamped than when high soil 
moisture treatments were used. Since 
the pore space was lowered approxi
mately to zero in both cases, it would 
indicate that root growth was limited 
in part by difficulties in penetrating 
the packed soil mass. Tamping the 
soil reduced the potassium content of 
the corn plants, but increased the ni- 

( Turn to page 46)

T a b l e  2

Fertilizer treatm ent N P N P K N P N PK

Soil
treatm ent*

%  pore space 
occupied by air

Yield  of tops 
in grams

%  K i n  
plant tops

Clarion loam ........................ Normal 3 7 .1 2 0 .8 2 3 .9 2 .1 0 3 .1 4
Packed 1 .0 8 .7 1 0 .7 0 .8 1 2 .8 5

Clyde silt lo am ........... Normal 3 0 .4 7 .4 2 4 .7 0 .9 3 4 .6 8
Packed 0 .2 2 .6 1 0 .8 0 .8 0 2 .8 0

Clarion and Clyde soils were held at IS and 25% soil nioisture.
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(T T ’S a wonderful thing to reclaim, 
i  transform, and improve a run-down 
farm. It’s reassuring to see eroded 
areas terraced, limed, fertilized, and 

9 sodded to grasses and clovers. It’s an 
inspiration to see grain grow and cattle 
graze where weeds flourished. In a 

I world where millions suffer from 
hunger, it’s a good thing to farm more 

I efficiently and produce more abun
dantly.

That is what W. L. Burton, a Jack
son, Mississippi, businessman and his 
son, Billy, have done. Six years ago 
the Burtons bought an 800-acre farm 
near Jackson. This farm had been 

I practically abandoned. It had been 
3 poorly farmed. The soil had been de

pleted. The hill land was eroded. The 
bottom land needed draining. There 
were no fences. The buildings were 
dilapidated. Practically the whole 
farm had grown up in worthless, limby 
trees, bushes, and briars.

Probably if Mr. Burton had been a 
full-fledged farmer he might have hesi
tated to tackle the job. But he operates 
a restaurant in Jackson. Having been 
raised on the farm, he had a yearning 
to get out in the wide-open spaces and 
get the smell of fresh air and wild 
flowers. He wanted to ride horses and 
see cattle grazing. And Billy had be
come tremendously interested in raising 
cattle. He wanted to engage in some 
challenging occupation and needed a

A general view o f the Burton farm stead. C attle and feed barns and silo in foreground, residence
in background.

The Burtons Farm 
Tu Feed People

19
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full-time managerial job. So the farm 
was the answer to the wishes of both 
father and son.

The Burtons believed they could take 
over the old farm, rebuild it, and make 
it productive. And that is what they 
have done. They have cleared away 
the briars and bushes. They have built 
terraces and filled in the gullies. They 
have stopped erosion and dug miles of 
ditches. They have put out limestone 
and added phosphate and applied 
potash. They have grown and plowed 
under soil-building legumes. They 
have built lush pastures. They have 
developed a magnificent herd of reg
istered Hereford cattle. They have 
produced big crops of corn and oats 
and hay.

Drive south from Jackson on High
way 51 for about eight miles and you 
will see the Burton farm. There is a 
beautiful country home, big hay and 
cattle barns, white painted fences, les- 
pedeza meadows, green pastures, 
grazing cattle.

But it has taken a realistic faith in 
the principles of agricultural science, a 
practical knowledge of the best farm
ing practices, the assistance of agricul
tural agencies, the use of modern ma
chinery, a considerable volume of capi
tal and ready cash money, and a lot of 
hard work to bring about the trans
formation.

Sought Help

Realizing the need for the latest in
formation on farming, Mr. Burton from 
the very beginning sought the help of 
his county agent, the Soil Conservation 
Service, the Agricultural Conservation 
Service, and other agricultural agen
cies and workers. He visited and 
studied other successful farms and at
tended meetings of the Jackson Farm 
Club.

The first things needed were clear
ing, terracing, and ditching. For this 
purpose, Mr. Burton contracted for a 
bulldozer and put this giant machine 
to work clearing the land, pushing up 
stumps, filling gullies, and digging

ditches. For weeks the bulldozer was 
kept busy subduing the wilderness of 
bushes, blotting out gullies, forming 
terraces, and making the land ready for 
the plow. Four stock ponds were built.

Corn and oats for grain, lespedeza 
and soybeans for hay, and white clover, 
Dallis grass, and lespedeza for pasture, 
make up the cropping and pasture pro
gram. This system provides a protec
tive covering for nearly every acre of 
land, produces cheap feed for livestock, 
permits use of labor-saving machinery, 
and reduces hand labor to a minimum.

This year there were 120 acres in 
oats, 80 acres of which were seeded to 
white clover and lespedeza for pasture, 
and 40 acres to lespedeza for hay. The 
land was thoroughly prepared, fer
tilized with 1,000 pounds of basic slag, 
100 pounds of nitrate of soda, and 100 
pounds of muriate of potash per acre, 
and seeded to 2Vi bushels of certified 
oats per acre early in October. White 
clover was seeded on the oats in Octo
ber and lespedeza planted in February. 
The oats were top-dressed with 200 
pounds of nitrate of soda in February.

The 120 acres of oats were combined 
the last two weeks in May and yielded
5,000 bushels. On May 30 when I- 
walked over the farm with Mr. Burton 
and Billy, the 80 acres of oat land 
which had been seeded for pasture was 
half knee-deep in white clover and 
lespedeza and the 40 acres of Kobe les
pedeza, except in spots where the stand 
was sparse, promised to yield IV2 t° 
2 tons of hay per acre.

This combination of oats and les
pedeza for grain and hay is one of the 
most economical ways to conserve soil 
fertility and produce feed cheaply. The 
oats cover the land during the winter 
and yield a grain crop in the spring. 
The lespedeza produces a dens£ growth 
that covers the ground, holds the top- 
soil, adds nitrogen and humus to the 
land, and produces a good feed crop in 
the fall.

Farmers who use this combination 
should remember that the oats need a 
liberal supjMy of nitrogen fertilizer.



October 1946 21

P art o f the B arton  H ereford herd on perm anent pasture.

The lespedeza responds wonderfully to 
applications of phosphate and potash, 
and these two elements should be ap
plied in amounts needed.

We have never seen a more efficient 
job of oat harvesting than that wit
nessed on the Burton farm. The oats 
were combined, the straw was wind-

rowed with a 12-foot, side-delivery rake 
and then baled with a one-man pickup 
baler, which turned out 1% bales per 
minute and covered 40 acres in a day. 
Lespedeza will be cut with a power- 
mowing machine, raked with a tractor- 
drawn, side-delivery rake, and baled 
with the one-man baler, which is a real

Fresh roasting ears and other wholesome vegetables are produced on the farm  fo r d irect sale
to consumers.
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labor-saver and enables the farmer to 
get his hay in the barn in a hurry and 
take advantage of favorable weather.

There are 60 acres in corn. Every 
effort is made to obtain high yields. 
The land is thoroughly prepared by 
plowing and harrowing. Hybrid seed 
are planted; 400 pounds of 6-8-8 fer
tilizer per acre are applied before plant
ing and the corn is side-dressed with 
200 pounds of nitrate of soda unless it 
follows a winter cover crop that was 
plowed under.

Soybeans are drilled in rows, fertilized 
with 200 pounds of 6-8-8 per acre, and 
cultivated two or three times. Heavy 
seeding, early planting, balanced fer
tilization, and clean cultivation are es
sential to good yields.

One of the most important and ef
ficient jobs done on the Burton farm 
has been the establishment and im
provement of permanent pastures. 
Neither labor nor money has been 
spared in building pastures which are 
now carrying up to one animal unit 
per acre. Every acre of hill land on 
the farm not in timber has been put in 
pasture. Nearly 500 acres of bottom 
land have been established to pasture.

Control of surplus water by terracing

and drainage, addition of nitrogen and 
humus to the soil by plowing under a 
crop of vetch in the spring and a crop 
of crotalaria in the fall, thorough prepa
ration of the seed-bed by plowing and 
harrowing until the soil was finely pul
verized, application of two tons of lime
stone and fertilization with 400 to 600 
pounds of 20 per cent superphosphate 
and 200 pounds of muriate of potash 
per acre, and heavy seeding were prac
tices followed in building highly pro
ductive permanent pastures.

Mr. Burton found heavy seeding im
portant. He seeded 10 pounds of white 
clover and 30 pounds of Dallis grass 
per acre in October and 30 pounds of 
lespedeza in February. This is about 
double the usual rate of seeding, but 
these amounts have proved profitable 
in getting a thick stand and in estab
lishing a heavy sod of grasses and 
clovers, which has crowded out other 
plants and withstood heavy grazing 
without impairing the stand.

In addition to using plenty of mineral 
fertilizers, Mr. Burton says, “I have 
some spots which I have to manure 
and reseed. This added fertilization 
and seeding are necessary to build up 

( Turn to page 48)

b roiler* produced each month on tbo Burton farm.Showing tom e



Tip-Burn-Like Condition 
in Greenhouse Lettuce 

Corrected By Borax
C . £ .  Q r c r

Williamson County Agent, Marion, Illinois

IN the Spring of 1944 the author was 
asked to assist two Williamson 

County greenhouse operators who re
ported peculiar symptoms in leaf let
tuce appearing just at marketing time. 
This lettuce showed a necrotic tissue 
near the leaf margin and over the grow
ing point. The plants seemed to have 
thick, small-cupped, brittle leaves. The 
leaves then browned and death resulted 
at the growing point. The lettuce 
leaves seemed brittle and in handling 
gave a metallic, rustling, paper-like 
noise.

The soil samples taken from the 
greenhouses showed that as far as ni
trogen, phosphorus, and potassium 
were concerned they were sufficient for 
good growth of the lettuce. The man
agement of the greenhouses was care
fully checked and found to be satis
factory.

According to J. S. McHarque and 
R. K. Calfee in reporting on the ef
fects of boron on the growth of lettuce 
in Plant Physiology, Volume VII of 
1932, a similar condition existed in 
boron-deficient head lettuce plants. A.
D. Moinat, in Plant Physiology, Vol
ume XVIII of 1943, reported the thick
ening and the cupping-like condition 
on lettuce grown in nutrient solutions 
without boron.

Soils in Illinois have shown boron 
deficiencies in several soil types. Al
falfa was found to be sensitive and has 
responded to boron in southern Illi
nois.

The soil in these greenhouses has

been used consistently for more than 30 
years. It is the highly weathered type 
common to southern Illinois and is one 
expected to be low in available boron for 
alfalfa and other legume crops. Pre
vious to 1935 manure from the live
stock yards at East St. Louis had been 
applied at the rate of 100 tons per acre. 
For the last 10 years manure produced 
on their own farms has been used. 
Since the farm soil is probably low in 
available boron, the feeds produced and 
fed to the livestock are likewise low. 
This soil had been producing three 
crops of lettuce yielding 50 to 60 tons 
per acre and tomatoes yielding from 20 
to 30 tons which has caused a heavy 
withdrawal of boron so that a deficiency 
for lettuce was created.

Followed Recommendations

Mr. Ridgway, owner of one of the 
greenhouses, followed the author’s rec
ommendations and applied 30 pounds 
of borax per acre in the greenhouse 
unit in which the tip-burn-like condi
tion'appeared to be worse. The borax 
was applied ahead of the second plant
ing. The results of this simple and 
single treatment were phenomenal. At 
harvest time the total yield of the pre
vious crops increased from 10 tons to 
a yield of 20 tons per acre. The leaves 
yielded their normal green growth 
throughout the harvest without even 
a trace of the tip-burn condition.

Mr. Greer followed the instructions 
( Turn to page 48)
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The long runners o f  T rop ical kudzu enable it  to thrive beneath trees in spite o f com petition with 
the trees fo r water and nutrients. In  tim es o f stress evidently the kudcu foliage under trees is 

supported by distant roots. Photo was taken six  months after seeding.

Tropical Kudzu
(fernery 4. Ĵe fjord and orman 5  Ĉ liifders 1

Soil Conservation Service, U. S. Department of Agriculture, Mayaguez, Puerto Rico

HE kudzu (Pueraria thunber- 
giana) which is popular in the 

southern United States does not grow 
well in Puerto Rico or countries of simi
lar climate. However, tropical kudzu, 
a close relative, is adapted to the soil 
and climatic conditions in Puerto Rico 
and is proving highly satisfactory.* It

1 Mr. Telford is in charge of Observational 
Studies for the U. S. Soil Conservation Service, 
Mayaguez, Puerto Rico. Mr. Childers is Assistant 
Director, Federal Experiment Station, Office of 
Experiment Stations, U. S. Department of Agri
culture, Mayaguez, Puerto Rico.

* Tropical kudzu seed was brought to Puerto 
Rico in 1940 by Dr. W. F. Stewart, Boyce Thomp
son Institute, Yonkers, New York, from The Rub
ber Research Institute of Malaya. The seed supply 
was increased by H. W. Alberts, former agronomist 
in charge of Soil Conservation Service Research 
Station, Rio Piedras, Puerto Rico. Tropical kudzu 
was originally thought to be Wild Cowpea (Vigna 
vexillata) but later identified as Pueraria phase- 
oloides (javanica) Benth. by F. J. Herman, Asso
ciate Botanist. Division of Plan Exploration and 
Introduction, U. S. Department of Agriculture.

is Riling a long-time need for a vigorous 
perennial legume which covers the 
ground thoroughly and quickly from 
seed, thus helping to control hill-side 
and gully erosion and at the same time 
adding organic matter and nitrogen to 
the soil.

The vine-like legume has several 
other qualities. It is relatively resistant 
to drought; grows well in full sun and 
beneath trees of moderate shade; has no 
serious insects or diseases; makes good 
pasture for dairy cows in Puerto Rico; 
and produces abundant seed, from 
which it is easily established. The 
legume tends to spread from an original 
planting when seeding is permitted, but 
it can be destroyed easily by plowing 
or cultivating. There is no danger of 
it becoming a pest on cultivated lands
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and it forms a valuable permanent 
cover on uncultivated lands.

Tropical kudzu is a common crop in 
Java, Sumatra, Malay, and neighboring 
countries where it is used as a ground 
cover while young rubber and cinchona 
plantations are becoming established. 
The Firestone Plantations Company in 
Liberia, West Africa, reports several 
thousand acres of this cover crop in 
their young rubber plantations. In the 
Indio-Rubber Journal of April 6, 1940, 
Ashplant reports a reduction in root rot 
of rubber trees where this plant was 
used as a cover crop in Sumatra.

The crop has been grown only since 
1940 in Puerto Rico but has already 
proven itself superior to other legumes 
and many grasses at the Federal Experi
ment Station. Its trailing runners may 
extend from 20 to 30 feet up and down 
banks, under trees, and over grasses 
and weeds until most undergrowth, 
such as nut-grass, is smothered by the 
dense mat of runners and dead leaves. 
When planted among young trees, it has

a tendency to climb the trunks, but the 
runners can be removed at two- or 
three-month intervals, and the labor is 
much less than that required to cut 
with a machete the natural growth of 
the entire area.

Not Exacting in Soils
Tropical kudzu is not particularly 

exacting in soil requirements. At the 
Station it is growing and flowering 
luxuriantly on heavy excavated clay 
soil. In a Catalina clay soil (pH 4.5) 
the roots were found penetrating to at 
least 4 /i feet. No doubt this accounts 
for its ability to continue growing 
slowly during extended dry periods 
when other legumes, such as Trailing 
Indigo, show considerable distress. It 
has grown on poorly drained, compact 
clay loam and also on porous soils of a 
calcareous nature.

Fertilizer experiments on eroded or 
excavated soils revealed that young 
seedlings were stimulated by an appli- 

( Turn to page 44)

Left— A fe rtiliser  experim ent on excavated Catalina clay soil revealed that lim e alone (poor 
growth this side o f h a t) and m uriate o f potash (p lo t beyond h a t) had little  effect on growth o f 
kudsu seedlings, whereas com plete fe rtiliser (background and immediate foreground) gave the 
seedlings a good start, as did the finely ground superphosphate (r ig h t) . A com plete fertiliser is 
recommended fo r  seedlings and a month a fter planting, i f  the soil pH is below 6 .0 , lim e also

should be applied.



The Use of Caley Peas 
in Alabama’s Black Belt

^  —J^ en n eth  lJ3 . I& oy.

Editor, Agricultural Experiment Station, Auburn, Alabama

WHEN A. F. Caley walked through 
an old cotton held on his dairy 

farm near Marion Junction, Alabama, 
one late spring morning in 1935, little 
did he realize that he was to find a 
legume that was later to become a fa
vored forage crop with stockmen in 
the Alabama Black Belt.

It was Lathyrus hirsutus, commonly 
known as rough peavine, wild winter 
pea, or Singletary pea. Years before it 
had been discarded as a soil-builder be
cause it produced green matter too late 
in the season to be followed in a rota
tion by most row crops. In the South
east it now bears the name of Caley 
because of Mr. Caley’s interest in its 
potentialities as a forage plant.

Experiments to determine how to 
grow and manage Caley peas as a 
forge plant since 1937 at the Alabama 
Agricultural Experimental Station’s 
1,100-acre Black Belt Substation ad
joining Mr. Caley’s farm have revealed 
that the crop is particularly suited in 
that section to forage-growing systems 
supporting livestock production.

Experimental Results

In early trials, begun the fall of 1937, 
Caley peas were placed in plots on 
lime soils of the Substation to deter
mine best production methods. The 
crop was treated similarly to vetch, be
ing planted on a good seedbed at the 
rate of 20 pounds per acre about the 
middle of September. It became ap
parent, after obtaining poor results from 
this treatment, that reasonably good 
stands might be expected from planting

on a firm seedbed at about double the 
original rate of seeding.

With the discovery of the best cul
tural methods, Caley peas were planted 
on a 15-acre field in 1939. This field 
is still in production and continues to 
have good stands of peas without any 
additional seeding or cultivation. Later 
other areas were seeded for further 
experiments to determine the best uses, 
methods of handling, and combinations 
with other crops.

Out of this work has come a system 
of grazing that combines Johnson grass 
and Caley peas. Previously, the Sub
station had developed a method for 
using Johnson grass as a supplement 
to permanent pastures in times of 
drought and as a hay and grazing crop.' 
In combining the two, it was discovered 
that the peas greatly increased Johnson 
grass yields, even more so than the 
spring clovers. Also, the combination 
extended the grazing of the areas.

Limited tests show that, if they are 
harvested before blooming and seeding 
stage, Caley peas may become an im
portant source of legume hay in the 
region. Results from experiments at 
the Substation also indicate the possi
bility of Caley peas being grown in ro
tation with grain sorghum, and in 
combination with Dallis grass or fall 
oats. However, farmers are cautioned 
against this latter combination, unless 
they are willing to go to the expense 
of separating the oats and pea seed. If 
the combination is to be used as a hay 
crop, the Caley peas and oats are har
vested before the Caley peas bloom.

( Turn to page 39)



P I C T O R I A L

Official U. S. N avy Photograph

Aboard this small Nary e ra ft which served In the Paclfie as a “ floating Ice cream parlor,”  the 
skipper had a victory garden which gave him a personal supply o f  fresh tom atoes, radishes,

and lettnee.



L e ft: Cleanliness and
neatness are “ musts” in 
the Navy. Here men are 
stacking canned goods in 
orderly rows on shelves.

Below : Perishable sup* 
plies are stacked under 
cover on ship fo r rigid 
Navy inspection before 

being sent below.

Official U. S. Navy 
Photographs



Above: This turkey made 
a long trip  across the 
Pacific in order that 
these Navy men eould 
have a real Am erican 

Thanksgiving dinner.

Below : Chow line and 
water line, as Seabees 
attend to the “ inner 
man** while getting the 
“ outer man** good and 

wet on Guadalcanal.

Official U. S. N avy  
P hotographs



A bove: Am erican agrienlture went to the conquered soils o f  the Mariannas to  furnish fresh 
vegetables to  men on the fronts and in  hospitals.

B elow : Purebred  ca ttle , 8 5  o f  them , were among the early arrivals fo r the Navy-Foreign Economic
A dm inistration farm  on Guam.
Official U. S. N av y  P hotographs



A Self-sustaining 
Agriculture

In an address before the U. S. Chamber of 
Commerce at Atlantic City in April, Secretary 
of Agriculture Clinton P. Anderson defined 
a self-sustaining agriculture as an agriculture 
in which farmers will be on a level with all 
other American groups and be able to work 
with business and labor on equal terms for 

the benefit of all. He elaborated with six points:
1. It would stand on its own feet, operating at a fair level of profit without 

benefit of consumer subsidies, price controls, or continuous price supports or 
income payments.

2. It would operate on a basis of sustained yield, not obtaining current pro
duction and income through drains on future productivity. Under a self-sustain
ing agriculture, farmers will put back into the soil each year at least as much 
fertility as they take out.

3. It would operate on the basis of a price level that is at least reasonably 
stable. Farmers need assurance that the bottom is not going to drop out 
suddenly from under their prices and income.

4. It would offer reasonable assurance of an adequate living to the families 
who depend wholly on farming for their incomes.

5. It would operate with as little interference to the actions of individuals 
as is consistent with the welfare of farmers and the rest of the Nation. There 
will be times, of course, when common action clearly is in the general interest.

6. A self-sustaining agriculture must not only meet the needs of farm 
people, but also the needs of the rest of the Nation by supplying adequate sup
plies of foods and fibers and good markets for the products of industry.

Secretary Anderson then summarized briefly just what our agriculture is 
today: We no longer are the Nation of farmers we used to be. Just 18% of 
the total population—less than one person out of five—is on the land today. 
Yet that makes a total of more than 25 million men, women, and children who 
make their direct living from the soil. These families operate more than 6 
million farms, ranging from vast ranches of thousands of acres down to inten
sively farmed vegetable enterprises of an acre or so—but also including farms 
that are too small and too poor to yield even the hardest working family a 
decent living. These farm people are the custodians of a total of 1,943,000,000 
acres of our land—the greatest, richest agricultural empire in the world. Last 
year they harvested more than a billion bushels of wheat, 3 billion bushels of 
corn, 1J4 billion bushels of oats, and 190 million bushels of soybeans. They 
milked nearly 26 million cows; they gathered eggs from 469 million hens; they 
had 40 million beef catde on the range and in feed lots. Today’s agriculture 
is a 90 billion dollar industry—that is how much its assets are estimated to 
be worth. In 1945 it produced more than 20 billion dollars of cash receipts 
for farmers.

31
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Inspiring figures in which every American can feel pride! But the Secretary 
did not let it go at that. Touching on what happened to agriculture after the 
last war and during the depression, he oudined some of the problems ahead. 
He believes that the first prerequisite of a self-sustaining agriculture is Nation
wide full employment, but that even full employment in ‘itself will not be 
enough to guarantee a strong and prosperous agriculture. Agriculture’s capacity 
to produce may still run ahead of amounts people can buy. People in this 
country and abroad undoubtedly could use all that U. S. farmers will produce 
in the foreseeable future; but even in this country many families with the lower- 
paying jobs would not be able to purchase all the food and clothing they ought 
to have. The fact that there is a potential market for total farm production 
does not mean automatically there will be a market for as much of each separate 
commodity as farmers could turn out. To a certain extent, the pattern of farm 
production needs to be shaped to the pattern of potential demand.

He thinks that some parts of the job of maintaining the Nation’s soil re
sources will still be too much for farmers acting as individuals. Also, that the 
constant research into better production and marketing methods, which all large 
industries must carry out, undoubtedly will be too much for individual farmers 
or even groups of farmers. Agriculture still will need special machinery for 
carrying adequate reserves of storable foods, feeds, and fibers from bumper 
years to years of lean production.

In concluding his address, Secretary Anderson told his audience that he 
hoped he had given them something of the picture he had of the possibilities 
for a self-sustaining agriculture. “We can achieve it only by give-and-take 
cooperation by labor, industry, farmers, and government. . . .  You may be sure 
that farmers are ready and eager to do their part.”

We believe his picture is well-drawn and offers enlightenment, not only to 
farmers but to all Americans, on the benefits to be derived from a self-sustaining 
agriculture.

.... .TO THE FARMERS OF AMERICA:________________

In September, 1945, the Japanese surrendered. I regard it as 
significant that they surrendered during the harvest month, for, 
no less than the guns and the spirit of our men and women, it 
was the food which came from the great farming areas of this 
country that brought us to victory.

The Navy still remembers the heroic work of the farmers, who, 
although it is more than a year since the fighting ended, have 
not lessened their efforts to feed the nation and the starving 
peoples of the world. On Navy Day, October 27, 1946, I wish to 
thank the farmers of America.

J a m e s  F o r r e st a l

Thus has the Secretary of the Navy acknowledged his gratitude and debt to 
his country’s food producers. It is a nice tribute, and fitting, for it is generally 
known that food is one of the strongest weapons and that American service 
men were the best fed of any in the war. For some pictures showing the Navy s 
utilization of the food provided them, see the pictorial section of this issue.
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Season A v e ra g e  Prices R eceived b y  Farm ers fo r  Specified C o m m o d ities  *
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

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 

September. . 21.72 43.2 138.0 207.0 112.0 145.0 14.30 51.40
October........ . 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00
November... . 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30
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
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 48.6 143.0 280.0 180.0 170.0 15.10 59.10 . . . .

1920.................. 128
Index

173
Numbers

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 40 115
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 no
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

September. . 175 432 198 236 174 164 120 228 159
October........ 180 459 181 205 176 171 120 226 181
November... 182 467 188 212 173 173 126 227 235
December... 184 438 197 221 170 174 130 228 223

1946 
January....... 180 363 208 237 171 174 132 226 249
February. . . 186 339 209 254 173 175 133 223 275
March.......... 183 319 225 269 178 179 137 211 283
April............ 190 429 232 279 181 179 126 213 282
May............. 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......... 287 486 205 319 280 192 127 262 162
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W h o le s a le  Prices o f  A m m o n ia te s
Fish scrap, Tankage High gradedried 11% ground11-12% ammonia, blood,

Nitrate Sulphate
ammonia, 15% bone 16-17%Cottonseed 15% bone phosphate,of soda of ammonia meal phosphate. f.o.b. Chi- Chicago.

1910-14..................
per unit N 

bulk
bulk per 
unit N

S. E. Mills f.o.b. factory, cago, bulk, 
per unit N bulk per unit N per unit N

bulk, 
per unit N----- $2.68 $2.85 $3.50 $3.53 $3.37 $3.521922........................ ___  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 3.971926........................ ___  3.06 2.41 4.40 4.95 4.36 4.901927........................ ___  3.01 2.26 5.07 5.87 4.32 5.701928........................ ___  2.67 2.30 7.06 6.63 4.92 6.001929........................ ___  2.57 2.04 5.64 5.00 4.61 5.721930........................ ___  2.47 1.81 4.78 4.96 3.79 4.581931........................ ___  2.34 1.46 3.10 3.95 2.11 2.461932........................ ___  1.87 1.04 2.18 2.18 1.21 1.361933........................ ___  1.52 1.12 2.95 2.86 2.06 2.46

1934........................ ___ 1.52 1.20 4.46 3.15 2.67 3.271935........................ ___ 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

September......... ___  1.75 1.42 7.81 5.77 4.86 6.71
October.............. ___  1.75 1.42 7.81 5.77 4.86 6.71
November......... ___  1.75 1.42 7.81 5.77 4.86 6.71
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
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
May.................... ___  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 17.15 8.14 6.07 12.14

Index Numbers (1910-14— 100)

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 ................
1945 

September., 
October.. . .  
November., 
December..

1946 
January. . .  
February. .
March........
April..........
May...........
June...........
July............
A ugust........

113 90 173 132 140 142
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
65 50 223 163 144 191
65 50 223 163 144 191
65 50 223 163 144 191

65 50 223 163 144 191
65 50 223 163 144 191
65 50 223 163 144 191
65 50 223 163 144 191
65 50 259 173 144 207
70 50 295 . 182 144 224
70 50 332 231 158 273
83 51 490 231 180 . 345
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W h o le s a le  Prices o f  P hosphates a n d  Potash * *

Super Florida
Tennessee
phosphate

rock,
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,

bulk,
c.i.f. At c.i.f. At c i.f. At c.i.f. Atmore, mines, bulk, lantic and lantic and lantic and lantic andper unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports11910-14............. SO.536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.6571922.................... .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 .6071929................... .609 3.18 5.50 .672 .962 26.59 .610
1930................... .542 3.18 5.50 .681 .973 26.92 .6181931................... .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

September. . , .650 2.20 6.20 .503 .749 24.44 .188
October......... .650 2.20 6.28 .535 .797 26.00 .200
November. . . .650 2.20 6.40 .535 .797 26.00 .200
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
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

1922.................. 106
Index
87

Numbers (1910-14=100)
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 no 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
September. . 121 61 127 70 79 101 82
October........ 121 61 129 75 84 108 83
November... 121 61 131 75 84 108 83
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
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



* 6  B e t t e r  C ro ps  W it h  P l a n t  F ood

C o m b in e d  In d e x  N u m b e rs  o f  Prices o f  F e rtilize r M a te r ia ls , Farm  Products
a n d  A ll C o m m o d ities

Farm

Prices paid
by farmers Wholesale 
for com- prices 
modities of all corn- Fertiliser Chemical Organic Superphosprices* bought* moditiesf material t ammoniates ammonia tea 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
1 9 3 4 . . . . . . .  90 122 109 72 47 90 91 72
1 9 3 5 .. . . . . . .  109 125 117 70 45 97 92 63
1936___ .. ..  114 124 118 73 47 107 89 69
1 9 3 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
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
September. 197 181 153 96 57 175 121 74
October.. .  199 182 154 97 57 175 121 78
November. 205 182 156 97 57 175 121 78
December.. 207 183 156 97 57 175 121 78

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
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
August. . . 249 214 187 116 67 296 131 70

• U. S. D. A. figures. Beginning Janu ary  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-commodity index.

t  Department of Labor index converted to 1910-14 base.
t The Index numbers of prices of fertilizer materials are based on original study 

made by the Department of Agricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 194Z.

1 Since Ju n e  1941, m anure aalta a re  quoted F.O .B. minea exclusively.
• • The w eighted a v e ra g e  of prlcea actu ally  paid fo r potaah are  low er than the 

annual a v e ra g e  becauae aince 1926 over 90% of the potaah used in agricu ltu re  has 
been co n tracted  for during the diacount period. S in celD S T .th em axim u m discou n t 
haa been 12% . Applied to  m u riate  of potaah, a  p rice sligh tly  above *.471 P** 
unit KaO thue m ore n early  approxim atea the annual av erag e  than  do pricea baaed 
on a rith m etica l av eragea of m onthly quotatlona.



This section contains a short review of some o f the most practical and im portant bulletins, and lists 
all recent publications o f the United States Departm ent o f A griculture, the State Experim ent Stations, 
and Canada, relating to F ertilisers, Soils, Crops, and Econom ics. A file o f this departm ent o f  BETTER 
CROPS W ITH PLANT FOOD would provide a com plete index covering all publications from  these 
sources on the p articu lar sub jects named.

Fertilizers

" T w o - R o w  D is tr ib u to r  f o r  C o m m e r c ia l  
F e r t il iz e r ,"  E x t . S e r v ., T e x a s  A . &  M . C o lle g e ,  
C o lle g e  S ta t io n , T e x a s ,  L - 4 5 ,  R . R . H i e  p e r so n .

" S m ith  C o u n ty  H o m e m a d e  L im e  a n d  P h o s 
p h a t e  D is tr ib u to r ,"  E x t . S e r v ., T e x a s  A . &  M . 
C o lle g e , C o l l e g e  S ta t io n , T e x a s ,  L - 4 7 ,  M . R . 
B en tley .

" F e r t i l iz e r s  f o r  W h it e  P o ta to e s  in  t h e  H ig h  
P la in s  o f  T e x a s ,"  A g r . E x p .  S ta ., A . £r M . 
C o lle g e , C o l l e g e  S ta t io n , T e x a s ,  P . R . 9 8 9 ,  
F e b . 2 7 ,  1 9 4 6 , D . L .  fo n e s .

" T h e  E ffe c t s  o f  B o r o n  o n  Y ie ld  a n d  Q u a l
ity  o f  B r ig h t  T o b a c c o ,"  A g r . E x p . S ta ., V a. 
P o ly te c h n ic  In s t .,  B la c k s b u r g , V a ., B u i. 3 9 5 , 
M ay  1 9 4 6 , E . M . M a tth ew s  a n d  M . N . M c- 
V ickar .

" F e r t i l iz e r s  a n d  L im e  in  t h e  U n ited  S ta tes , 
R eso u rc es , P ro d u c t io n , M a r k e t in g , a n d  U se ,"  
U .S .D .A ., W a sh in g to n , D . C ., M isc. P u b l. 5 8 6 ,  
M ay 1 9 4 6 .

" P rep a r a t io n  o f  A m m o n iu m  N itra t e  f o r  
U se a s  a  F e r t i l iz e r ,"  U .S .D .A ., W a sh in g to n ,  
D . C ., T .  B u i. 9 1 2 , Ju n e  1 9 4 6 , W . H . R oss , 
J .  R . A d a m s , J .  Y . Y e e ,  C . W . W h it ta k e r ,  
a n d  K a th a r in e  S . L o v e .

Soils

" L a n d  C lea r in g ,"  D o m . o f  C a n a d a , D ep t, o f  
A g r ., O tta w a , C an ., P u b l. 7 3 9 , F . B . I l l ,  
M a rch  1 9 4 6  ( R e v . ) ,  P . 0 .  R ip le y , J . M . A r m 
s t ro n g , a n d  W . K a lb f le is c h .

" E ffe c t s  o f  S o i l  T r e a tm e n t  o n  S o il  P r o d u c 
t iv ity ,”  A g r . E x p . S ta ., U n iv . o f  III., U rb a n a ,
111., B u i. 5 1 6 , D ec . 1 9 4 5 , F . C . B a u er , A . L .  
L a n g , C . J .  B a d g e r ,  L .  B . M ille r , C . H . F a rn -  
h a m , P . E . J o h n s o n , L .  F . M a rr io tt , a n d  M . H .  
N e lso n .

" S o il  S tu d ie s  f o r  1 9 4 5 ,"  A g r . E x p . S ta ., 
U n iv . o f  N e b r a s k a ,  L in c o ln , N e b . ,  B u i. 3 8 2 ,  
M ay 1 9 4 6 , /. W . F itts , /. R . M cH en ry , a n d  
W . H . A lla w a y .

" G ra ss  D o w n  F ie ld  W a te rw a y s ,"  E x t. S erv .,  
U n iv . o f  N e b . ,  L in c o ln , N e b . ,  E . C . 1 6 5 , M ay  
1 9 4 6 , D . E . H u tch in s o n .

" T h e  S o il ,  V irg in ia 's  B a s ic  R e so u r c e ,"  S ta te  
S o il  C o n serv . C o m m it t e e ,  B la c k s b u r g , V a ., 
R ep t. N o .  3 ,  O ct. 1 9 4 5 .

" E c o n o m ic  L a n d  C la ss ifica t io n  o f  S o u th a m p 
to n  C o u n ty ,"  A g r. E x p . S ta ., V a. P o ly te ch n ic

In s titu te , B la c k s b u r g , V a., B u i. 3 7 3 , A u g . 1 9 4 5 ,  
G . W . P a tte son  a n d  S . C . S h u ll .
, " E c o n o m ic  L a n d  C la ss ifica t ion  o f  S h e n a n 
d o a h  C o u n ty ,"  A g r . E x p . S ta ., V a . P o ly te c h n ic  
In s t., B la c k s b u r g , V a ., B u i. 3 7 6 , S ep t . 1 9 4 5 ,  
G . W . P a tte son  a n d  S . C . S h u ll .

" E c o n o m ic  L a n d  C la ss ifica t io n  o f  A u g u sta  
C o u n ty ,"  A g r . E x p . S ta ., V a. P o ly te ch n ic  
In s t ., B la c k s b u r g , V a ., B u i. 3 7 7 , S ep t . 1 9 4 5 ,  
G . W . P a tteson  a n d  /. A . M cC artn ey .

" E c o n o m ic  L a n d  C la ss ifica t io n  o f  C u lp ep e r  
C o u n ty ,"  A g r . E x p . S ta ., V a. P o ly te c h n ic  In st., 
B la c k s b u r g , V a ., B u i. 3 7 9 ,  O ct. 1 9 4 5 , G . W . 
P atteson  a n d  A . J .  H a rr is .

" E c o n o m ic  L a n d  C la ss ifica t io n  o f  N e w  K e n t  
C o u n ty ,"  A g r . E x p . S ta ., V a. P o ly te c h n ic  In st., 
B la c k s b u r g , V a ., B u i. 3 8 0 , N o v . 1 9 4 5 , G . W . 
P atteson  a n d  /. A . M cC artn ey .

" E c o n o m ic  L a n d  C la ss ifica t ion  o f  C h a r le s  
C ity  C o u n ty ,”  A g r . E x p . S ta ., V a. P o ly te c h n ic  
In s t., B la c k s b u r g , V a ., B u i. 3 8 1 , N o v . 1 9 4 5 ,
G . W . P a tte son  a n d  J. A . M cC artn ey .

" E c o n o m ic  L a n d  C la ss ifica t ion  o f  B o te to u r t  
C o u n ty ,"  A g r . E x p . S ta ., V a. P o ly te c h n ic  In st., 
B la c k s b u r g , V a ., B u i. 3 8 5 , D e c . 1 9 4 5 , G . W . 
P atteson  a n d  J .  A . M cC artn ey .

" E c o n o m ic  L a n d  C la ss ifica t io n  o f  L o u d o u n  
C o u n ty ,"  A g r . E x p . S ta ., V a. P o ly te c h n ic  In st.,  
B la c k s b u r g , V a ., B u i. 3 8 7 , Ia n . 1 9 4 6 , G . W . 
P atteson  a n d  S . C . S h u ll .

" E c o n o m ic  L a n d  C la ss ifica t ion  o f  H a n o v e r  
C o u n ty ,"  A g r . E x p . S ta ., V a. P o ly te c h n ic  In st.,  
B la c k s b u r g , V a ., B u i. 3 9 1 , M arch  1 9 4 6 , G . W . 
P atteson  a n d  A . J .  H arr is .

" R e la t io n  o f  S o il  R ea c t io n  to  T o x ic ity  a n d  
P ers isten ce  o f  S o m e  H e r b ic id e s  in  G re e n h o u s e  
P lo ts ,"  U .S .D .A ., W a sh in g to n , D . C ., T .  Bui. 
9 1 1 , A u g . 1 9 4 5 , A n n ie  M . H u r d -K a r r e r .

" In v e s t ig a t io n s  in  E ro s io n  C o n tro l a n d  R ec 
la m a t io n  o f  E r o d e d  S a n d y  C lay  L a n d s  o f  
T e x a s , A rk a n sa s , a n d  L o u is ia n a  a t  t h e  C o n ser 
v a tio n  E x p e r im e n t  S ta t io n , T y le r ,  T e x a s ,  1931 -  
4 0 ,"  U .S .D .A ., W a sh in g to n , D . C ., T .  B u i. 
9 1 6 , Ju n e  1 9 4 6 , /. B . P o p e , J . C . A rc h e r , P. R. 
J o h n s o n , A . G . M cC a ll, a n d  F . G . B e ll .

" P h y s ic a l L a n d  C o n d it io n  in  A n d erso n  
C o u n ty , S o u th  C a r o lin a ,” U .S .D .A ., W a sh in g 
to n , D . C ., P h y s . L a n d  S u rv ey  N o . 38 .

Crops
" P ra c tic es  U sed  in  th e  P ro d u c tio n , C an n in g , 

a n d  M a rk e t in g  o f  N o r th w es te rn  A rk a n sa s  T o 
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m a t o e s  in  1 9 4 0 -4 1 ,”  A g r . E x p . S ta ., U n iv . o f  
A r k . ,  F a y e t t e v i l le ,  A r k . ,  B u i. 4 6 0 , O ct. 1 9 4 5 ,  
O tis T .  O s g o o d  a n d  T .  R . H e d g e s .

44S e c o n d  A n n u a l I r r ig a t e d  P a stu re  S tu d y  
C o lu sa  C o u n ty  1 9 4 5 ,”  E x t . S e r v ., U n iv . o f  , 
C a li f . ,  B e r k e le y ,  C a li f . ,  B . B . B u r l in g a m e  a n d
G . E . F r e v e r t .

44E s ta b l is h m e n t  a n d  M a in ten a n c e  o f  T u r f  
o n  P u tt in g  a n d  B o w l in g  G r e e n s ,”  D iv . o f  
F o r a g e  C r o p s , D o m . E x p . F a r m s  S e r v ., C en 
t r a l  E x p . F a r m , O tta w a , C a n ., J .  H .  B o y c e .

44T h e  C a r e  o f  L a w n s ,”  D iv . o f  F o r a g e  C ro p s , 
D o m . E x p . F a r m s  S e r v ., C en tr a l E x p . F a r m ,  
O tta w a , C a n ., J .  H . B o y c e .

44T h e  C o n stru c tio n  o f  N e w  L a w n s ,”  D iv . o f  
F o r a g e  C r o p s , D o m . E x p . F a r m s  S e r v ., C en 
t r a l  E x p . F a r m , O tta w a , C a n ., J .  H . B o y c e .

44O r c h a rd  Ir r ig a t io n  in  B r it ish  C o lu m b ia ,”• 
D o m . o f  C a n . D e p t , o f  A g r .,  O tta w a , C an ., 
P u b l. 7 7 9 ,  F .  B . 1 3 4 , fu n e  1 9 4 6 , f .  C . W ilc o x .

44T r e e  F ru its  G r o w n  in  P ra ir ie  O r ch a rd s ,”  
D o m . o f  C a n . D e p t , o f  A g r .,  O ttaw a , C an ., 
P u b l. 7 8 0 , F .  B . 1 3 5 , M a rch  1 9 4 6 , W . R . 
L e s l ie .

44H ig h  A lt i tu d e  F o r a g e  In v e s t ig a t io n s  in  
S o u th w e s t e r n  C o lo r a d o ,”  A g r . E x p . S ta ., C o lo .
A . O ’ M . C o l l e g e ,  F o r t  C o ll in s , C o lo . ,  B u i. 4 9 0 ,  
Ja n . 1 9 4 6 , D w ig h t  K o o n c e .

44T h ir ty -s e v e n  T e a r s  o f  W in d b r e a k  P la n tin g  
a t  A k r o n ,  C o lo r a d o ,”  A g r . E x p . S ta ., C o lo .
A . &  M . C o ll e g e ,  F o r t  C o llin s , C o lo . ,  B u i. 4 9 2 ,  
M a rch  1 9 4 6 , R . J .  P r e s to n , J r .  a n d  J .  F .  
B r a n d o n .

44A n n u a l R e p o r t  o f  t h e  D ir e c to r , 1 9 4 5 ,”  
A g r . E x p .  S ta .; U n iv . o f  D e l. ,  N e w a r k ,  D e l.,  
B u i. 2 5 9 , N o v . 1 9 4 5 .

44A n n u a l R e p o r t ,  1 9 4 5 ,”  A g r . E x p . S ta ., 
U n iv . o f  F la . ,  G a in e s v il le ,  F la .

44C h e m ic a l  C o m p o s it io n  o f  H a y  a n d  F o r a g e  
C r o p s  A s  A f fe c t e d  b y  V a r io u s  S o i l  T r e a t 
m e n ts ,"  A g r . E x p . S ta ., U n iv . o f  111., U rb a n a ,
III., B u i. 5 1 8 ,  H . J .  S n id e r .

44R e p o r t  o n  A g r ic u ltu ra l R es e a r c h , P art I :  
P r o je c t  R e p o r t s ,  P u b lic a t io n s , S ta f f  F in a n c ia l  
S tatem en t', P a r t  11: I o w a  C orn  R es e a r c h  In s ti
tu t e  T e n th  A n n u a l R e p o r t ,”  A g r . E x p . S ta ., 
I o w a  S ta te  C o ll e g e ,  A m e s ,  I o w a .

44S iz e  o f  W h o le  a n d  C u t S e e d  a n d  S p a c in g  
in  R e la t io n  t o  P o ta to  Y ie ld s ,”  A g r . E x p . S ta ., 
U n iv . o f  M e., O ro n o , M e., B u i. 4 3 9 , D ec . 1 9 4 5 ,
J .  A . C h u c k a ,  A r th u r  H a w k in s ,  B a ile y  E . 
B r o w n , a n d  F . H . S te in m e tz .

44G a r d e n in g  f o r  12  M o n th s ,"  E x t. S erv ., 
M iss. S ta t e  C o lle g e ,  S ta te  C o ll e g e ,  M iss., C ir. 
1 3 4 ( 3 0 M ) ,  F e b .  1 9 4 6 , K .  H . B u c k le y .

" T h e  A g r ic u ltu ra l E x p e r im e n t  S ta t ion  S erv es  
t h e  F a r m e r ,"  A g r . E x p . S ta ., U n iv . o f  M o ., 
C o lu m b ia ,  M o ., B u i. 4 9 0 , Ju ly  1 9 4 5 , M . F .  
M ille r , S . B . S h ir k y ,  a n d  H . J .  L ’H o t e .

445 9 th  A n n u a l R e p o r t ”  A g r . E x p . S ta ., 
U n iv . o f  N e b r a s k a ,  L in c o ln , N e b . ,  Ju n e  1 9 4 6 .

44 W h a t  is  C e r t i f i e d  S e e d ? "  E x t . S erv ., U n iv . 
o f  N e b . ,  L in c o ln ,  N e b . ,  E . C . 1 6 7 , D . L .  G ross .

44S c ie n c e  f o r  t h e  F a r m e r ,”  S u p . t o  5 8 th  A . R ., 
A g r . E x p . S ta ., P a . S ta te  C o lle g e ,  S ta te  C o lle g e ,  
P a ., M ay  1 9 4 6 , B . L .  S e e m  a n d  A . C . R ic h e r .

44R ep o r t  o f  t h e  F e d e r a l  E x p e r im e n t  S ta tion

in  P u er to  R ic o  1 9 4 5 ,”  F e d e r a l  E x p . S ta  in  
P . R ., M a y a g u ez , P . R .

44S w o r d s  in to  P lo w s h a r e s ”  E x t. S er v ., R . /. 
S ta te  C o lle g e ,  K in g s to n , R . I . ,  B u i. 1 0 3 , M arch  
1 9 4 6 .

44M o re  M o n ey  F r o m  .C o t to n ,”  E x t. Serv ., 
C lem so n  A g r . C o lle g e ,  C lem so n , S . C ., Cir. 
2 8 0 , M arch  1 9 4 6 .

44N o r th e r n  P lan t N o v e lt ie s  f o r  1 9 4 6 ,"  A gr. 
E x p . S ta ., S . D a k • S ta te  C o lle g e ,  B ro o k in g s , 
S . D a k - , H - P a m p h . 3 4 ,  M arch  1 , 1 9 4 6 .

44A b stra c ts  o f  B u lle t in s  N o s . 6 6 3 -6 7 7 ,  C ircu
la r s  N o s . 1 0 6 -1 0 8 , A n d  O th er  P u b lica tion s  
D u r in g  1 9 4 5 ,”  A g r . E x p . S ta ., A . ( y  M. 
C o lle g e ,  C o lle g e  S ta t io n , T e x a s , C ir. 1 0 9 , F eb .  
1 9 4 6 , T a d  M oses.

44F o r a g e  a n d  S e e d  Y ie ld s  o f  S o r g h u m  V ari- 
t ie s ,”  A g r . E x p . S ta ., A . £ y  M . C o lle g e ,  C o l
l e g e  S ta t io n , T e x a s ,  P . R . 9 9 1 , M arch  6 , 1946 , 
J .  R . Q u in by .

44M ain  S ta t io n  F a r m  C o tto n  V ariety  T est  
f o r  1 9 4 5 ,”  A g r . E x p . S ta ., A . ( y  M . C o lleg e , 
C o lle g e  S ta t io n , T e x a s , P . R . 9 9 2 , M arch  8, 
1 9 4 6 , J .  E . R o b e r t s  a n d  D . T .  K il lo u g h .

44M o re  W h e a t ,”  E x t. S e r v ., S ta te  C o lleg e  o f  
W a sh in g to n , P u llm a n , W n ., C ir . 1 0 1 , June  
1 9 4 6 .

W h it e  B u r le y  T o b a c c o  P r o d u c t io n ,”  E xt. 
S er v ., W . V a ., U n iv ., M o rg a n to w n , W . Va., 
C ir . 3 4 6 A , F e b .  1 9 4 6 , C h a r le s  E . C a m p b e ll.

44W h it e  B u r le y  T o b a c c o  P ro d u c t io n ,”  E xt. 
S er v ., W . V a. U n iv ., M o rg a n to w n , W . Va., 
C ir. 3 4 6 B , F e b .  1 9 4 6 , C h a r le s  E . C a m p b e ll.

" S a v o ry  H e r b s , C u ltu re  a n d  U se ,”  U .S .D .A ., 
W a sh in g to n , D . C ., F . B . 1 9 7 7 , M ay  1946 , 
M . S . L o w m a n  a n d  M ir iam  B ird s ey e .

" P ro d u c t io n  a n d  P rep a ra tio n  o f  H orse 
r a d i s h ”  U .S .D .A ., W a sh in g to n , D . C ., L ea f .  
1 2 9 , ( R e v .  F e b .  1 9 4 6 ) ,  W . R . B ea tt ie .

" R e p o r t  o n  t h e  A g r icu ltu ra l E x p e r im e n t  Sta
t io n s , 1 9 4 5 ,"  U .S .D .A ., W a sh in g to n , D . C., 
Ja n . 1 9 4 6 , J .  T .  Ja r d in e , G . A d a m s , F . A n d re ,
H . P . B arss , E . C . E lt in g , F .  W . F r o m m e ,  
F . G . H a r d e n , H . C . K n o b la u c h ,  F . V . R an d ,
H . M . S te e c e ,  R . W . T ru ll in g e r , J .  W . W ellin g 
to n , a n d  B . Y o u n g b lo o d .

Economics
" F a th e r  a n d  S on  F a rm  A g r e e m e n ts ,”  A gr. 

E x p . S ta ., C o lo .  A . { y  M . C o lle g e ,  F o r t  C ollin s, 
C o lo .,  B u i. 4 9 1 , M arch  1 9 4 6 , R . T .  B u rd ic k ■

44T h e  O p era tio n s  a n d  M a n a g em en t  o f  13 
F a r m e r s 4 C o o p era t iv e s  in  N o r th  G eo r g ia , 1944 ,"  
G a . E x p . S ta ., E x p e r im e n t , G a ., B u i. 2 4 6 , May 
1 9 4 6 , N . M . P en n y .

" F a r m in g  O p p o r tu n it ies  in  t h e  M id w est,"  
A g r . E x t. S er v ., P u rd u e  U n iv ., L a fa y e t t e ,  In d ., 
B u i. 3 2 5 , 1 9 4 6 .

" T  h e  K a n sa s  A g r icu ltu ra l O u t lo o k  fo r  
1 9 4 6 ,”  E x t. S er v ., K a n sa s  S ta te  C o lle g e , M an
h a tta n , K a n sa s , C ir . 1 9 0 , D e c . 1 9 4 5 .

" C o o p e r a t iv e  A sso c ia t io n  L a w  o f  M ary
la n d ,”  E x t. S erv ., U n iv . o f  M d ., C o lle g e  P ark . 
M d ., B u i. 1 1 0 , F e b .  1 9 4 6 , R . P . C a lla w a y  an d
S . H . D eV au lt.

" P o s tw a r  R ea d ju s tm e n ts  in  M assachusetts  
A g r icu ltu re ,"  A g r. E x p . S ta ., M ass. S ta te  C o l-
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le g e ,  A m h e r s t ,  M ass ., B u i. 4 3 0 ,  M a rch  1 9 4 6 ,  
D a v id  R o z m a n .

" M ic h ig a n  F a r m  O r g a n iz a t io n  a n d  P ra c tic e s  
T y p e -o f -F a r m in g  A r e a  9 ,"  A g r . E x p .  S ta ., 
M ich . S ta te  C o l l e g e ,  E a s t  L a n s in g , M ic h ., S p . 
B u i. 3 3 6 , F e b .  1 9 4 6 , L a u r e n  H .  B r o w n .

",F a c ts  A b o u t  F la t h e a d  C ou n ty 's  A g r ic u ltu r e  
a n d  S u g g e s t io n s  t o  P r o s p e c t iv e  F a r m e r s ,"  
M on t. E x t .  S e r v ., B o z e m a n ,  M o n t ., C ir . 1 6 3 ,  
D ec . 1 9 4 5 .

" R e la t io n s h ip s  B e tw e e n  C o o p e r a t iv e  O rg a n 
iz a t io n s  S e r v in g  F a r m e r s  in  F iv e  O h io  C o u n 
t i e s "  A g r . E x p . S ta ., W o o s t e r ,  O h io , B u i. 6 6 0 ,  
M arch  1 9 4 6 , G . F t H e n n in g  a n d  L .  B . M an n .

" L o o k in g  F o r w a r d  in  O k la h o m a  A g r ic u l
tu r e ,"  D iv . o f  A g r . ,  O k la .  A . &  M . C o lle g e ,  
S tillw a te r , O k la .,  B u i. B -2 9 9 ,  Ju n e  1 9 4 6 .

" L o o k in g  F o r w a r d  in  O k la h o m a  A g r ic u l
tu r e ,"  D iv . o f  A g r ., O k la .  A . o *  M . C o ll e g e ,  
S ti llw a te r , O k la . ,  C ir . C -1 2 3 , Ju n e  1 9 4 6 .

" F a r m in g  in  W es t  V irg in ia ,"  A g r . E x t . 
S er v ., U n iv . o f  W . V a ., M o r g a n to w n , W . V a ., 
C ir. 3 4 5 ,  F e b .  1 9 4 6 , R o b e r t  S . B o a l.

" T h e  L a n d  M a r k e t ,"  U .S .D .A ., W a sh in g to n ,  
D . C .. M ay  1 9 4 6 .

" F a r m  P o p u la t io n  E s t im a te s  U n ited  S ta tes  
a n d  M a jo r  G e o g r a p h ic  D iv is io n s  1 9 1 0 -1 9 4 6 ,"  
U .S .D .A ., W a sh in g to n , D . C ., J u n e  1 9 4 6 .

" F ru its  ( 1 3  N o n c it r u s )  P r o d u c t io n  a n d  
U tiliz a t io n  1 9 3 4 -4 5 ,”  U .S .D .A ., W a sh in g to n , 
D . C ., J u n e  1 9 4 6 .

" F o r e ig n  A g r ic u ltu ra l T r a d e ,"  U .S .D .A ., 
W a sh in g to n , D . C ., Ju n e  1 4 , 1 9 4 6 .

" W o r k e r s  in  S u b je c ts  P e r ta in in g  t o  A g r ic u l
tu r e  in  L a n d -G r a n t  C o lle g e s  a n d  E x p e r im e n t  
S ta t io n s , 1 9 4 5 -4 6 ,"  M isc . P u b l. N o .  6 0 3 , A g r . 
R es e a r c h  A d m .,  U .S .D .A ., W a sh in g to n , D . C ., 
Ju n e  1 9 4 6 , B . T .  R ic h a r d so n .

" C h a n g e s  in  F a r m in g  in  W a r  a n d  P e a c e ,"  
B u . o f  A g r . E c o n . ,  U .S .D .A ., W a sh in g to n ,
D . C ., F M -5 8 , Ju n e  1 9 4 6 , S h e r m a n  E . Jo h n s o n .

" W o r ld  F o o d  P ro sp e c ts  f o r  1 9 4 6 -4 7 ,"  O ffic e  
o f  F o r e ig n  A g r . R e la t io n s , U .S .D .A ., W a sh in g 
to n ,  D . C ., W F P l-4 6 , Ju ly  2 9 ,  1 9 4 6 .

" N a t io n a l S u rv ey  o f  L iq u id  A sset H o ld in g s ,  
S p e n d in g , a n d  S a v in g  C o n d u c te d  f o r  t h e  B o a r d  
o f  G o v e r n o r s  o f  t h e  F e d e r a l  R e s e rv e  S y s t e m ;  
P art 111, P r o sp e c t iv e  S p e n d in g  a n d  S a v in g ,"  
B u . o f  A g r . E c o n .,  U .S .D .A ., W a sh in g o n , D . C ., 
A u g . 1 9 4 6 .

The Use of Caley Peas in Alabama’s Black Belt
{From page 26)

While it was first believed that the 
crop required lime soil, the Substation 
is now growing excellent crops of Caley 
peas on moderately acid land without 
lime. However, on very acid soils, a 
lime application previous to planting is 
essential, the rate varying from one to 
three tons per acre depending upon the 
degree of soil acidity. It was also found 
that Caley peas grow well on bottom 
lands that are not too swampy but are 
too wet for clovers and small grains.

Use in Grazing System
Experiments at the Black Belt Sub

station have furnished evidence that 
Caley peas can be produced, managed, 
and used advantageously in forage sys
tems. In utilizing the Johnson grass- 
Caley pea combination, cattle are 
grazed in the late fall on frosted John
son grass, under which are the young 
volunteer pea plants. Later in the 
winter and early spring, the Caley peas 
are grazed. With good fall rains, the 
peas make enough growth to carry one

mature animal on two acres of this com
bination through the winter without 
supplementary feed. When germina
tion is delayed by dry weather, it is 
necessary to supplement the grazing 
with one to three pounds per head per 
day for at least a part of the wintering 
period.

In the 1945-46 wintering experiment, 
only the sucking cows were fed con
centrate for the last 58 days of the 91- 
day period (December 1 to March 1) 
in addition to the grazing and stacked 
Johnson grass hay. Results from this 
wintering study are:

(1) Dry cows were fed no concen
trate during the entire period, and lost 
an average of 79 pounds. Since they 
entered the winter carrying excess fat, 
this loss was of little importance.

(2) Calves entering the wintering 
period and those dropped during the 
period made an average gain of 128 
pounds per head, or a daily gain of 1.41 
pounds per calf. On March 1, the 
average weight per head, including
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birth weight, was 207 pounds. All 
calves in this study were dropped after 
October 9.

(3) A total of 4.87 tons of cottonseed 
meal pellets was fed the sucking cows 
the last 58 days of the period. This 
concentrate cost $263.95 delivered. The 
gain of 6,550 pounds in weight by the 
calves during the 91-day wintering pe
riod at four cents a pound would pay 
the cost of the bought concentrate.

Advantages of Crop in the 
Black Belt

In favor of the Caley peas, the Sub
station has found these advantages if 
properly managed: (1) It produces con
siderable quantities of seed, which ger
minate the following fall; (2) it supplies 
grazing in late winter and early spring 
when feed supplies are usually short;
(3) it stimulates growth of non-legume 
crops grown in combination with it;
(4 ) it does not require land-breaking 
for planting; (5) it will grow on both 
lime and slightly acid soils; and (6) it 
will grow well on bottom land that is 
not too swampy but too wet for clover 
and small grains.

Toxicity to Livestock
Under certain conditions Caley peas 

may be poisonous to livestock. The 
toxic effect of the crop is associated very 
definitely with the stage of maturity. 
As the Caley peas reach blooming and 
seed-forming stage, animals grazing)the 
crop are variously affected.

At the Black Belt Substation, cattle 
have been grazed on Caley peas during 
the seeding stage for three successive 
years. In one of those years the ani
mals became stiff, but all recovered 
within 30 days and appeared to be nor
mal even though they were left on the 
peas. In the other two years no toxic 
effects in the animals were observed. 
Observations indicate that, as the plant 
approaches maturity, it becomes less 
palatable to livestock, and if other vege
tation is present they will graze it by 
preference. The most exaggerated ef
fects of poisoning result when animals

are suddenly switched from a dry, short 
pasture to a Caley pea field in the late j 
blooming or seeding stage.

As far as is known, there is no record 
of cattle losses directly attributed to 
Caley peas.

History of Plant in State
The Caley pea ( Lathyrus hirsutus) is 

a member of the peavine genus, which 
includes some 60 species. Actually, it 
is an old resident of Alabama. The 
first plant specimen taken in this coun
try was at Mobile in 1880, but it was 
more than a half century before its 
forage possibilities became evident.

The recent work is not the Alabama 
Agricultural Experiment Station’s first i 
experience. In 1930, R. J. Goode, 
farmer and former Alabama commis
sioner of agriculture, found Lathyrus 
hirsutus growing wild on his farm near 
Gastonburg, and called it to the atten
tion of the Station. At that time it was j 
included in the experiment with winter 
legumes. However, it was discarded 
as a green-manure crop, because it 
made its growth too late for turning i 
previous to planting most spring crops, j

Adaptability of Crop
Because it is better suited for forage 

in the Black Belt than most other win
ter legumes, the Caley pea has won a 
definite place with many of the region’s 
livestock men. Acreage has increased 
about as fast as seed supplies have per
mitted. In some localities, demands for 
Caley pea seed have exceeded available 
supplies.

Outside of that region, there is some 
question as to its place and adaptability 
in forage-cropping systems for other 
areas. While the Agricultural Experi
ment Station has established stands of 
Caley peas successfully on other soil 
types, further experimental evidence is 
needed in respect to its productiveness 
and use as compared with other crops.
In experiments at the Main Station, 
Auburn, for example, earlier and longer 
grazing have been obtained from man
ganese bur clover and hard-seeded
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crimson clover, neither of which is 
toxic to livestock.

(Editor s Note: The Alabama Station 
has issued Mimeograph Series No. 17, 
“Caley Pea Production and Uses in

Alabama,” by K. G. Baker, Superin
tendent of the Black Belt Substation. 
A free copy may be obtained by writing 
M. J. Funchess, Director, Agricultural 
Experiment Station, Auburn, Alabama.)

Soil Testing—-A Practical Aid to the Grower and Industry

( From page 11)

tests produced only 4.26 tons per acre. 
Those growers mindful of their soil 
produced more than three tons of 
tomatoes per acre more than the 
growers less concerned.

It is believed that soil testing and 
recommendations made upon sound 
principles are true aids to both the 
grower and industry. For that reason 
to assist the grower in his nutritional 
problem and to help relieve the world 
food crisis, more soil testing should be 
done throughout the country.
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Plant Breeding in Relatinn tn Soil Fertility and Climate

( From page 14)

Slightly less striking results were ob
tained in separate operations for low 
oil, and for high and low protein. 
Our result with high number of nodes 
on the stalk is equivalent to about a 
50 per cent improvement of yield.

Amazingly, there was no apparent loss 
of genetic variability during any of 
these selection operations. Selection 
could have been continued further with 
no lessening of effect.

I must emphasize, too, that if we



should go into a field of corn of the 
original stock of any of these selection 
operations to look for a single plant 
equal to the final product, we might 
not find such a plant in thousands or 
even many millions of acres. It is 
hardly too much to say that something 
really new was produced. But if we 
should look in a field of one of the 
well-adapted, old-type varieties for a 
single plant equal in yield to the best 
hybrid so far developed, we would 
probably find it among the first 1,000 
plants; certainly in the first acre. This 
is true in spite of the much greater 
effort expended on yield of corn. Of 
course, yield is more dependent on en
vironmental variations and more diffi
cult to measure, but I think we are 
still forced to conclude that its re
sponse to breeding effort is unique and 
slow. I think that we must learn 
how to make recurrent selection work 
with yield of corn if we are to go far 
in developing efficient nutritional com
plexes for the higher levels of fertility 
which good soil management must 
provide.

In the latter part of the 19th century, 
there developed among biologists a 
great interest in continuous or recur
rent selection as a possible explanation 
of the remarkable variations and adap
tations of plants and animals. Failure 
of ear-row selection with corn yield 
may have dampened enthusiasm for 
that explanation. Success of hybrid 
corn possibly gave emphasis to the 
theory that isolation and inbreeding 
are necessary for effective selection, as 
they very probably are. More recently 
Gossett in Ireland and Fisher in Eng
land, the two statisticians who devel
oped the “Analysis of Variance,” have 
re-examined the Illinois ear-row data 
with oil and protein. They pointed 
out the remarkable nature of results 
obtained that I have already noted. 
Fisher says with respect to the multi
plicative aspect of continuous selection, 
“. . . is a mechanism for generating 
improbability of very high order.”

Still more recently I have undertaken
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an analysis of some of the data on 
yield of inbred lines and hybrids of 
corn as published by various workers 
or as accumulated from cooperative 
tests of State Experiment Stations and 
the U.S.D.A. Here another seemingly 
enigmatic feature of corn yield has ap
peared. If we study the several crosses 
of a weak inbred line with a number of 
other lines, we find on the average that . I 
where the other line is weak the hybrid 
is weak. Where the other line is 
strong the hybrid is strong. Among 
the crosses of a line of medium vigor 
the same tendency is clear but not so . I 
strong. Among the crosses of one of 
the strongest lines the tendency is 
hardly evident at all or in extreme 
cases may appear slightly reversed. The 
enigmatic feature of these results is 
not that the tendency decreases as we 
improve the common parent of a 
group of hybrids, but that the tendency 
disappears when the common parent 
is still a weak inbred line with yield 
hardly one-half that of an average 
hybrid.

Prepotency
In analogy, consider a variable herd 

of cows. If the herd sire is weak and 
nondescript the calves are variable with 
merit dependent largely on that of the 
dams. The sire is not prepotent. If 
the herd sire is very good, the calves 
are much more uniform. Those from 
the poorer cows are not much poorer 
than those from the better cows. The i 
sire is prepotent. A completely pre
potent bull with offspring from poor 
cows just as good as offspring from 
good cows would be a very excellent in
dividual. No one has seen an animal 
so good.

In corn we have apparently a num
ber of inbred lines completely prepotent 
for high yield. These prepotent lines, 
while the best we have, are quite weak 
and unproductive in comparison with 
ordinary corn.

On the current theory of the genetics 
of hybrid vigor in corn the most pre
potent inbred line should be the equal
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of the best hybrid in vigor and yield. 
This line would not be easily obtained 
because of genetic linkage of favorable 
with unfavorable factors, but steady 
progress toward it by current breeding 
methods should be possible. A close 
approach to the goal of a pure line in 
which all of the more favorable factors 
are fixed would probably make hybrid 
seed corn with its renewal each year 
unnecessary. On this theory hybridity 
is not truly fundamental for high vigor 
and yield.

If now we adopt the alternative 
theory that hybridity is fundamental 
to high vigor and yield, all of the 
enigma of corn-breeding experience 
with yield seems to disappear. Ear- 
row selection failed primarily because 
after each ear-row test the best indi
vidual ears were taken from the selected 
ear-rows. The best individual ears 
were from the most hybrid plants. In 
them excellence was due not to higher-

(than-average concentration of favorable 
factors but to a greater-than-average 
concentration of hybridity—matching 
of each more favorable factor with a 
less favorable mate. Such selection 
favors the less favorable almost as 
much as the more favorable factor.

Similarly, second cycles of inbred 
lines from the parents of the best hy
brids in the first cycle failed because 
the best hybrids of the first cycle were 
not those with higher concentrations 
of favorable factors. They were the 

I most hybrid ones, with no greater pro
portions of more favorable factors than 
found in original stock. Hybrid corn 
has succeeded up to a point with cer
tain rare combinations having more 
than average hybridity. Such rare com
binations when once found are repeat- 
able by recrossing the pure parent lines.

The fact that a strong inbred line 
is likely to combine equally as well with 
a weak line as with another strong 
line may be explained on present theory 
by the greater expectation of hybridity 
in the cross of strong x weak. Other 
hitherto unexplained details which now
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become clear hardly need be enumer
ated here.

I must emphasize that available evi
dence is not sufficient for definite proof 
that hybridity is fundamental for high 
yield of corn. It is simply that this 
theory appears more plausible than any 
other. It leaves no unexplained residue 
so far as present evidence goes. On 
this basis we must for the present con
sider revision of corn-breeding technic 
towards the goal of the greatest degree 
of hybridity and abandon the goal of 
the greatest concentration of favorable 
factors. How this may be done has 
been fully described (2), for those re
gions where hybrid seed corn is com
mercially feasible.

Ear-row Selection
Where hybrid seed corn is not 

feasible it would seem well to try ear- 
row selection again or some modifica
tion as the one proposed by Jenkins (3). 
In such operations secondary selection 
based on individual appearance must 
be avoided as strictly as possible.

The newly proposed breeding plan
(2) to develop a superior hybrid allows 
maximum utilization of the multipli
cative principle in recurrent selection. 
There is now no apparent evidence to 
indicate that it should fail to isolate 
combinations many times more rare 
than any we have seen. If this breed
ing plan should prove to be so power
ful, and we have no alternative to 
trying it out, it must be carefully di
rected. If we operate this breeding 
plan with thickly planted test plots of 
corn following the turning of a heavy 
crop of legumes with potash and phos
phate to balance the nitrogen, the selec
tion may be largely for drouth resis
tance. This would be particularly 
likely on lighter soils. If the removal 
of heavier and more frequent crops 
of corn should cause a deficiency of, 
for example, magnesium which was suf
ficient in the older less intensive system, 
this deficiency might be hard to detect. 
For if the breeding system is powerful 
it will isolate the combinations which
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are more efficient and “normal” on the 
deficient soil. Progress will then devi
ate somewhat from the best course. I 
think it may be desirable for the soil 
chemist and plant physiologist to try 
to steer the plant breeder on the main 
course. For this reason I have been 
willing to try to oudine the indefinite 
but promising state of our knowledge 
of the genetics of corn yield, and how 
we may use that knowledge in breeding 
corn for adaptation to soil and climate.

Of the genetics of yield in peanuts 
and oats we know even less than for 
corn. Each one of these crops is na
turally closely inbred. There is little 
prospect of ever using hybrid seed com
mercially with either one. Oat breed
ing has so far been largely a matter 
of isolating disease resistance in pure 
strains.

Just how the principle of recurrent 
selection may be most efficiently em

ployed in breeding such crops as pea
nuts and oats in relation to soil fertil
ity and climate can only be determined 
by actual investigation of the problem 
with breeding experiments.
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Tropical Kudzu

(From page 25)

cation of complete fertilizer or finely 
ground superphosphate a month after 
planting. On acid soils where the pH 
is below 6.0, an apt>lication of finely 
ground limestone has increased the 
production of seed and forage. Many 
kinds of nitrogen-fixing bacteria form 
nodules on the roots of this legume, 
especially when grown on an area where 
the previous legume crop produced 
root nodules. However, inoculation of 
the seed before planting appears to be 
a valuable practice* When an abun
dance of nodules are present on the 
roots, applications of commercial nitro
gen are not necessary.

C u ltiv a tio n  Is  Easy

In Puerto Rico the crop produces seed 
in the dry season averaging about 150 
pounds per acre on soils of average pro

* A special inoculant is available for Tropical 
kudzu through The Nitragin Company, Milwaukee, 
Wisconsin.

ductivity. Seed yields exceeded 300 
pounds per acre on clay soils (pH 5.0)' 
treated with limestone screenings, four 
tons per acre, and chemical fertilizer 
6-9-7 at 750 pounds per acre. High 
production cannot be obtained unless 
the chemicals necessary for good growth 
are available to the plants.

Beginning in late December this 
plant flowers and seeds over a period 
of 6 to 10 weeks depending upon soil 
and moisture conditions. As the pods 
ripen they are harvested by hand and 
placed on canvas in the sun where they 
break open upon drying. The seed 
are about one-sixteenth inch in diam
eter, and each pound contains a mini
mum of 35,000. It is advisable to treat 
the seed for 30 minutes in a 1:1 water- 
commercial sulphuric acid solution to 
obtain 90 per cent or better germina- 
* ion in 10 days. The seed seem to ger
minate better if they are held for six 
months after harvest at room tempera



October 1946 45

ture and humidity. In Puerto Rico, the 
unprotected seed have suffered practi
cally no insect damage and have shown 
satisfactory germination after a three- 
year storage period under room condi
tions.

Seed are planted at the beginning of 
or during the rainy season at a rate of 
three to five pounds per acre, depend
ing upon the purpose of the crop. If 
it is desirable to control erosion on 
steeo, more-or-less barren slopes, the 
seed are sown in contour rows three or 
four feet apart around the slope. About 
10 seed are sown per linear foot in two- 
to three-inch plow furrows and they are 
not covered with soil, as sufficient silt 
will wash into the furrows to cover 
the seed during the rainy season. The 
ground should be prepared to a depth 
of 8 to 10 inches in the neighborhood 
of the seed. If the ground has little or 
no slope and the crop is to be used as a 
ground cover among trees such as rub
ber, circular patches of ground three 
feet in diameter and 10 inches deep can 
be prepared about 15 to 20 feet apart 
on the square and the seed broadcast 
on the prepared areas. If rains are 
irregular, the seed should be scratched 
in with a rake and covered with about 
an eighth of an inch of soil.

A quick ground coverage for pas
tures can be secured by preparing small 
patches of ground about three feet 
apart and dropping a pinch of seed on 
each “hill.” Heavier forage and seed 
production per acre can be obtained if 
tripods of bamboo poles or living tree 
posts are arranged at intervals of 10 to 
15 feet for the vines to eventually 
cover. With regular rains, Tropical 
kudzu under these conditions should 
thoroughly cover the ground in five to 
six months and become deeply rooted 
by the beginning of the dry season.

Tropical kudzu has made luxuriant 
growth in the higher rainfall belts 
where the annual precipitation is over 
75 inches, but good cover has been 
produced on areas receiving about 40 
inches. More time is required for 
coverage in areas of lower rainfall. In

*

Puerto Rico it seems to grow faster 
and make a heavier cover from sea 
level to about 2,000 feet, than at 3,100 
feet. This may be a temperature effect 
since rainfall is about the same in the 
test areas.

Tropical kudzu has failed to survive 
the winters in the Southeastern States. 
It was killed by frost as far south as 
Brooksville, Florida, and is truly a 
tropical plant.

Serves Many Purposes in Puerto 
Rico

Because it forms a dense mat of run
ners and dead leaves over the ground, 
Tropical kudzu climbs over and kills 
out many undesirable plants. How
ever, the better pasture grasses, such as 
“malojillo,” molasses, and guinea have 
made good progress growing together 
with kudzu. Preliminary trials at the 
Insular Agricultural Experiment Sta
tion at Rio Piedras indicate that these 
combinations appear to be desirable for 
grazing from the standpoint of palata- 
bility and nutrient value. On the basis 
of chemical analyses, Tropical kudzu 
compares favorably with other legumes 
and has about three times as much 
crude protein (15.7 per cent dry basis) 
as Guatemala and guinea grass. Tropi
cal kudzu produces from 15 to 20 tons 
of green forage per acre annually under 
favorable conditions.

During the rainy season cows readily 
graze the tender foliage of Tropical 
kudzu, but during the dry season, when 
growth is slow and the foliage may be 
somewhat dusty and tough, a day or 
two is required before the cows become 
accustomed to it. One acre will graze 
two cows during the rainy season and 
about one cow during the dry season.

No Known Commercial Source of 
Seed

There is no known commercial source 
of Tropical kudzu seed in the Western 
Hemisphere at this time. Over 500 
pounds of seed were collected this year 
from the experimental plantings in 
Puerto Rico. However, inasmuch as
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ThU plot o f T ro p ical kudzu was the best source o f green forage fo r  the Station cows during the 
extended dry season o f  early 1 9 4 5 . Ten cows pastured the one-third*acre plot fo r two weeks. 
P lo ts o f this crop have produced between 1 2  and 2 0  tons o f forage per acre per year (when cut 

two or three tim es) on Catalina clay at Mayaguez, Puerto R ico .

the plant grows rapidly and seeds heav
ily, it should not take long to extend 
a planting originating from a small 
packet of seed. This Station is in a 
position to supply small packet samples 
of seed for trials in areas having a tropi
cal climate.

Conclusion
In conclusion it might be stated that 

Tropical kudzu appears to be the most

promising pasture legume available in 
Puerto Rico. The inclusion of such a 
legume in cattle forage should reduce 
the need for imported concentrates, 
which are the most expensive part of 
the dairy cattle ration in Puerto Rico* 
The erosion-resistant qualities of Tropi
cal kudzu on steep hill-sides are also 
of considerable merit.

Soil Aeration Affects Fertilizer Needs
(From page 18)

trogen per cent in plants from both 
Clarion and Clyde soils. Phosphorus 
on a percentage basis, increased in the 
corn with compaction on the Clyde 
silt loam, but fell slightly in the case 
of the Clarion loam.

Another way of studying the influ
ence of soil aeration on plant growth 
was undertaken by forcing air through 
pots of soil held at high moisture con
tent. The data in the following table 
indicate that forced aeration increased 
the growth as well as the per cent of 
potassium in the corn plants. Distinct

potassium deficiency symptoms were 
eliminated from the plants on both 
the soils when the aeration treatment 
was used. In contrast, however, the 
per cent of nitrogen, phosphorus, cal
cium, and magnesium was reduced 
when greater corn growth was made.

It is apparent from this work that 
when soil aeration conditions are varied 
the metabolic and physiological pro
cesses of growth, root respiration, and 
salt accumulation are markedly affected. 
No attempt was made to determine 
critical limits of oxygen or carbon diox
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Fertilizer treatm ent N P N P K N P N P K

Soil %  pore space Yield of tops %  K i n
treatm ent* occupied by air in grams plant tops

Clarion lo am ....................... Normal 0 .0 1 3 .3 1 7 .3 0 .9 5 2 .6 0
Aerated 3 .2 1 7 .3 2 7 .7 1 .2 8 3 .3 0

Clyde silt loam ................... Normal 0 .0 4 .7 1 3 .3 0 .6 5 2 .5 8
Aerated 0 .0 8 .1 2 7 .1 1 .5 0 3 .8 0

* Clarion and Clyde soils were held at 40 and 50% soil moisture respectively.

ide supply for corn, but rather the 
general differences in growth and nu
trient absorption were studied at widely 
varying degrees of soil aeration. 
Whether these differences were due to 
an oxygen deficiency, a carbon dioxide 
toxicity, or a combination of these two 
factors is not known. The presence 
of reducing conditions when aeration 
conditions were considered poor as evi
denced by ferrous-ferric iron tests of 
the soils suggests that some toxic sub
stance may have caused injury to the 
corn plants.

Summary

A reduction of the total pore space 
occupied by air by any of the three 
methods studied resulted in stunted 
growth and nutrient deficiency of corn 
plants in most all cases. The absorp
tion of potassium by plants was found

to be more dependent on soil aeration 
than the uptake of nitrogen, phos
phorus, calcium, or magnesium. Al
though the addition of a large amount 
of potash fertilizer was shown to partly 
overcome the detrimental effects of poor 
soil aeration, the maximum benefits of 
such fertilizer can only be obtained 
when soil air relations are not limiting 
factors in plant growth.
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Ferrous iron
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Tip-Burn-Like Condition in Greenhouse Lettuce

( From page 23)

of Dr. Steinson, Head of the Agronomy 
Department of S.I.N.U., and of Dr. 
Bray, Agronomy Department, Univer
sity of Illinois, by planting some check 
plots where borax was applied and 
similar plots which received no borax. 
Again the results were phenomenal. 
The check plots which received borax 
did not suffer from the tip-burn condi
tion and were about 50 per cent larger 
in size than the plants that did not 
receive borax. In the boron-deficient 
plot this brown tissue-dying condition 
appeared on practically all of the plants 
and the yield was twice as small as

that of the plot which received borax.
Mr. Ridgway, in 1946, had one of 

the finest crops of lettuce and tomatoes 
on this treated soil that he has grown 
in the last 30 years. He reports that 
there I\ave been savings or a net in
crease in earnings of about $10,000 
which he feels can be attributed to the 
improved value of the crops from the 
borax treatment.

Other greenhouse men in the county 
have turned to the use of borax on their 
greenhouse soils and have reported sim
ilar results in the increase of yield and 
the quality of their products.

The Burtons Farm to Feed People

(From page 22)

depleted areas and give uniformly good 
grazing on all of the pasture.”

Mowing is regarded as “one of the 
most important pasture maintenance 
and improvement practices.” Two 
tractor-drawn mowing machines are 
used to mow the pastures at the right 
time to give the most effective control 
of weeds.

The productivity and quality of the 
pastures on this farm were evident 
when as early as May the 250 head of 
Hereford cattle being grazed were fat 
enough to go into the show ring.

Pride of the Burton farm is the ex
cellent herd of Hereford cattle. Care
fully planned breeding with a relent

less search for still better purebred 
sires, constant culling of all animals 
that fail to measure up to the high 
standard set for quality and type, and 
good feeding to develop fully the po
tentialities of every individual, have 
been the formulae followed in im
proving the herd. Every precaution is 
taken against the introduction of dis
ease into the herd. Plenty of salt and 
clean, fresh water are provided. A 
trained herdsman is employed to look 
after the breeding, feeding, and man
agement; and Billy looks after the herd 
with an “eagle eye.”

But rating first place as a source of 
net cash income on the Burton farm
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and a top favorite on the Burton res
taurant menu are the 4,000 high qual
ity broilers produced every month. 
Cross-bred baby chicks are purchased 
and raised in batteries in a modern 
concrete house that is kept scrupulously 
clean.

There is a baby chick room, a grow
ing room, and a finishing room, where 
the right temperature and proper feed 
are provided until the broilers are ready 
for the table. The latest type elec
trically operated machinery is used in 
picking and dressing the birds, which 
are immediately placed on ice and sent 
to the Burton restaurant where they 
are served to individual customers.

Another important enterprise on the 
farm is the production of fresh vege
tables, such as pole beans, butter beans, 
roasting ears, tomatoes, peas, and 
squash, which also are harvested fresh 
and marketed directly to the consumer 
through the restaurant.

Likewise, all of the sausage and some 
of the meat served at the Burton res
taurant come from the farm. Both

hogs, grade cattle, and cull purebred 
beef cattle are marketed in this man
ner, giving the largest possible return 
for each pound of pork and beef pro
duced on the farm.

While some might question the 
economy of the large investment and 
the extensive improvements made on 
this farm, Mr. Burton last year had to 
pay income tax on it, despite the fact 
that he is saving all of his best young 
cattle and is increasing the size and 
value of his herd. He can prove that 
his investment in soil-building, in 
liming, in liberal use of fertilizers, and 
in improved machinery and good cattle 
is paying off.

Mr. Burton has taken full advantage 
of the AAA farm program. He has 
carried out twelve different practices 
including terracing, ditching, growing 
and plowing under winter legumes, 
clearing and establishing pasture, ap
plying limestone and phosphate, har
vesting legume seed, and building stock 
ponds.

Let Us Boost the Bee
(From page 5)

honey producers. Your entomologist 
might serve readily, however, as a 
sound testifier, as he regards the topic 
objectively. Summaries of such state
ments I have seen to date usually sup
port the positive belief in the efficacy 
of the bee and his vital part in the pic
ture of productiveness.

WAY back in 1859 Charles Darwin 
through exhaustive experiments 

showed that continued self-pollination 
is apt to result in somewhat inferior 
plants. It has been proved also that 
hardly any of the pollen of the plum 
and many other stone-fruits is wind- 
borne to other trees, as it is so moist 
and sticky. Pears are like that too,

while the apple being drier in its flower 
parts is probably wind-blown to some 
degree. Over in England it was ob
served that 80 per cent of all the cross
fertilization in orchards is done by the 
hive bee, not quite 20 per cent by the 
wild bee, including the bumbling 
bumblebee, and the remaining bit by 
the other wild insects.

Our own entomologists remark here 
that England in many respects is dif
ferent from our country. Over there, 
large areas grow thick hedges, and wild 
spots abound along the roads lined by 
small farms. In this country, the agri
cultural zones usually have much larger 
cleared spaces and open cultivated fields, 
and thickets and woodlands are dwin
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dling. There is probably greater reli
ance on poison sprays—so that the pro
portion of our fruit requiring the serv
ice of the honeybee must be higher 
than in England.

Repeatedly in New York State it has 
been said that more hives should be 
kept near orchards. While no study I 
can cite has clearly laid down the prin
ciples by which one must be guided as 
to bee population and range compared 
with the size of orchards, it is evident 
that in some seasons and on some days 
there are much shorter periods in which 
the bees will be apt to fly abroad. When 
the sources of pollen are abundant near 
at hand the chances are better regard
less of sunshine or temperature. To 
this extent at least it can be pointed 
out that domestic bees are the only 
pollen-carrying insects that lend them
selves to actual management and direc
tion by the orchardist. Commercial 
planters probably realize this much 
more than amateur farm growers.

Of late some interesting work has 
been going on to see how much actual 
direction and training a smart honey
man can give to his colonies. It con
sists of seeing to what extent it is pos
sible to coax bees to gather nectar from 
certain desired honey plants, both for 
the type of honey wanted as well as for 
the partnership in crop culture.

IF fresh ripe clover blossoms, for in
stance, are collected and placed in 

dishes mixed with syrup it seems to 
flavor the concoction enough to induce 
many of the bees to scout abroad in 
search of that same nectar—and if 
within flying range, they will find it. 
To carry this plan to perfection some 
folks are extracting the pure nectar from 
specific plant bloom, and then using this 
perfume to whet the appetite of their 
colonies for more of the same brand. 
Whether this is accomplished through 
automatic instinct or whether the bees 
actually whisper or communicate tips 
on the places to go in search of their 
favorite “booze” is still within the 
realm of research. However, I believe

this is not going to be sufficient in it
self until we get more bees in relation j 
to food plants, or more actual study to 
link the favorite species from the bee’s 
standpoint with the location of our api
aries. This whole topic is so new and 
strange, despite the presence of the bee 
in sacred and profane literature since 
ancient times, that it should challenge 
the attention of men as much as all j 
this atomic destruction technique has 
intrigued science. How long are we 
going to neglect to cultivate and perfect 
the arts of peace and spend billions 
without a quiver for the conduct of ! 
war?

MICHIGAN observers tell us that 
bumblebees were once the main 

pollinizers of the clover blossom. But 
their numbers are down these days, as 
anybody with childhood memories can 
testify. Even in the country, you do 
not see those awkward, fat, and fum- | 
bling fellows any more to the extent we 
saw them 40 years ago. There also are 
some ground-nesting solitary bees which 
were effective pollinizers in times past, 
but their homes have been torn up by 
cultivation, and they do not multiply 
nearly so fast as domestic bees either..* 
Moreover, it is quite evident that land-J 
clearing campaigns have eliminated 
many of the natural species of plants 
with blossoms that attracted wild bees 
and other insects, and this has choked 
them off and finally caused wild pol- 3 
linizers to disappear altogether in farm- J 
ing areas.

It is folly to expect the agricultural 
regions to return to old primitive wil- J 
derness conditions, of course, but in-1 
telligent local shrub management might 
sometimes save clusters of such favorite 
food sources here and there to enlist 
some aid from the “tramps” among the 
insect world. I understand, too, from 
going afield with a bug specialist, that 
there are numbers of parasites of the 
cornborer in the same species that do 
some pollinizing. Maybe the two serv- ' 
ices could be jointly promoted. But in 
this I shall not extend my neck too far
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outwardly without benefit of qualified 
wiseacres.

Unpopular as they are, it must be 
admitted that ants and some blow-flies 
are listed among the insects that polli- 
nize fruits in rainy times when honey
bees do not go abroad. But they cannot 
compete with the bee in the long run. 
There is at least one popular fruit mean
while that thrives in marshes sur
rounded by overgrown lands highly 
favorable for wild insect pollinating, 
and this is the cranberry. The blue
berry likewise does well in such loca
tions. I have never heard any honey
man advertise cranberry honey, how
ever.

IT is a paradox that with the clearing, 
settling, and open cultivation of land 

it attains a greatly increased cash sales 
value over more remote and wilder 
zones; yet the chances for abundant 
fruiting and reproduction of food vege
tation and the production of field seeds 
are considerably reduced in those highly 
cultivated places.

In Nova Scotia’s famous Annapolis 
Valley, studies made about 10 years ago 
proved that just a few solitary colonies 
of bees placed in a spot surrounded by 
large areas devoid of bees has limited 
value. In places where beekeeping is 
understood and successfully practiced, 
one colony to the acre or possibly one 
to three or four acres may be enough 
to do the trick. But the chief obstacle 
to achieving such a balance always 
turns out to be the lack of expert honey- 
men and bee-tenders. It’s too exacting 
and “piddling” work for some men, 
and their chief idea in fruit growing 
is to find an adaptable variety and then 
shoot the orchard with poisonous dust 
or liquid spray.

I guess there is not much which can 
be done about it, but the shepherd and 
the bee-herdsman are not any too 
chummy. Domestic and wild bees both 
starve and languish on lands heavily 
populated with grazing flocks of sheep. 
Close-cropping by the scissor lips of the 
herbaceous ovine render the vegetation

unfit for visitation and sustenance for 
the bees. The worst offense in this 
connection is to pasture sheep in woods, 
because the open meadows may already 
be robbed of suitable floral baits for 
bees while some tempting specimens 
are often left in the timberlands.

Another beautiful way to banish the 
bees, both wild and home-loving ones, 
is to start out on a burning campaign. 
Forest, brush, and grass fires, stubble- 
burning forays, fence-row firing, and 
reducing the edges of roads and rail
ways to ashes may have some incidental 
value against pests, but it cannot be 
said to aid vegetation or furnish more 
ranges for the bee population. This 
may be taken as a hint to let bad weeds 
flourish and scatter, for which no sane 
farm-minded guy can argue—but it 
puts up a poser in perplexities anyhow. 
It shows that what is meat for some is 
poison to others, and that what is re
garded as good practice may at times 
be injurious in other ways.

One point, however, where we all 
agree and can find no ground for abus
ing each other is in preventing wild 
forest fires. Campers, careless smokers, 
and like offenders, as well as heavy 
timber cutting that exposes forest areas 
to fire hazards, all combine to put the 
skids under our hopes for encourage
ment of wild insect life, especially that 
of the pollinizers.

DOMESTIC honeybees commonly 
have an advantage over their wild 

relatives in their greater brood-rearing 
capacity. One single queen bee may 
have 12 to 15 brood cycles in a year, it 
is said, making in all perhaps 100,000 
individuals. In the wild species five 
brood cycles with a few hundred sur
vivals are closer to average. Winter re
sistance is much stronger in domestic 
bees, it is obvious, and it is likely that if 
winter food is provided some early new 
brood cycles may appear in the spring 
before the plants reach full bloom. The 
custom of the bee to confine most of its 
activity on a given excursion afield to 
certain single kinds of plant blooms
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enhances its value in agriculture and 
horticulture.

How many pollen grains does a bee 
transport at a time? Well, in digging 
into it I find an authority in New York 
who claims that it takes about 400 
single pollen grains of an apple flower 
to cover a bee from nose to toes. If it 
makes hundreds of trips in a season 
the amount of reproductive aid which 
one busy bee provides runs into astro
nomical digits.

Combine this with the knowledge 
that red clover is self-sterile. The pol
len of a flower will not fertilize any 
flower borne on the same plant. The 
bee may find other flowers than that 
of clover which tempt him more, which 
argues for (1) timing the second or 
seed-harvest growth to bring it in full 
bloom when competing adjacent flowers 
are scarce, or (2) introduction of more 
bees in the region as a precaution. 
There are many sides to this relation
ship, some of them very complex and 
worthy of further intensive cooperative 
study.

WE have always held to the belief 
in our rural philosophy that the 

farmer is the natural partner with 
nature and the wild. I begin to suspect 
that this was probably truer in pioneer 
times and in wilderness regions which 
still exist than it is with our deft and 
accomplished mechanical, commercial 
farmers of today.

It is always so easy to draw sweeping 
conclusions and to cling fast to tradi
tional opinions. On close examination 
we often bob up against such things as 
these existing in modern times, whereby 
the original balance of nature has been 
broken, and yet means exist to restore 
some of it if we direct ourselves prop
erly. Like thousands of other laymen 
I could never write a treatise on what 
I know about the bee, but the fact 
stares me in the mug that I know so 
little about the question that it bothers 
me. Maybe we all require more of the 
same lessons—for the good of hus
bandry and the supply of honey.

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:
A m m onia N itrogen  Iron
N itra te  N itrogen pH  (a c id ity  &  a lk a -
N it r i t e  N itrogen  U n ity )
A v a ila b le  Potash Manganeses
A v a ila b le  Phosphorus Magnesium  
Chlorides A lum inum
S ulfa tes  Replaceable C alcium

Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished 
only as separate units.

LaMotte Morgan 
Soil Testing Outfit

makes it a simple matter to deter
mine accurately the pH value or to 
know “how acid or how alkaline” your 
soil is. It  can be used on soils of any 
texture or moisture content except 
heavy, wet clay soil. Complete with 
LaMotte Soil Handbook.

Price $10.00 
f.o.b. Towson

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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in Cotton 
B B -5-46  The Soil Is O ur Heritage 
CC-5-46 Corn Production in Mississippi 
E E-6-46 Dynamic Sassafras Soils 
F F -6 -4 6  The Newest Potato Pest— Golden 

Nematode
G G -6-46 A M achine fo r  Deep Fertilizer 

Placem ent
IIH -6-46 Mistakes Versus Essentials o f 

Pond Management for Fish
II-6 -4 6  Pastures in Mississippi Produce 

Profits
J J -6 -4 6  Potash— Tlie Sugar Maker

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



PROPOSAL 
“Jim proposed to me last night and 

I’m sore at him.”
“What makes you so mad?”
“You ought to have heard what he 

proposed.”

“Rastus, do the people who live down 
the road from you keep chickens?” 

“Dey keeps some of ’em, sah.”

Curious Friend: “Why in the world 
did that saleslady slap you?” 

Purchasing Agent: “Darned if I 
know. All I did was ask her how 
much she would take off for cash.”

A doctor asked his woman patient 
her age. “I never tell anyone my age,” 
she answered coyly. “But, as a matter 
of fact, I’ve just reached twenty-one.” 

“Indeed,” said the doctor. “What 
detained you?”

PROOF POSITIVE 
A seasick sailor was leaning over the 

rail. The captain, standing nearby, 
said sternly, “You can’t be sick here.” 

The sailor regarded the captain a 
minute, then said, sadly, “Watch.”

A convincing talker is one who can 
persuade Willy that algebra is good for 
his mind.

IT DEPENDS 
“How big is your car, Joe?”
“Well, it’ll hold four, usually. But 

you can get six in if they’re well- 
acquainted.”

She: “Kiss me once more like that, 
and I’m yours for life 1’*

He: “Gosh, thanks for the warning.”

The bachelor’s a cagey guy, 
And has a lot of fun; •
He sizes all the cuties up 
And never Mrs. one.

Little Woman: “Dear, why can’t we 
live peacefully like the dog and cat 
lying there by the hearth? They never 
fight.”

“No, they don’t but tie them to
gether, and then see what they do.”

Father—“I see by the gasoline tank 
that you did not get very far last 
night.”

Son—“Well, Dad, I’m not complain-• >>ing.

“I always judge a girl by her figure.” 
“And I always judge a girl by her 

brains.”
“My system is better. It’s a lot easier 

to tell if she’s got a figure.”

“Brother Jones,” said the deacon, 
“can’t you-all donate some small con
tribution to de fund for fencing in the 
cullud cemetery?”

“I dunno as I can,” replied Brother 
Jones. “I don’t see no use in a fence 
around a cemetery. You see, dem 
what’? in there can’t get out, and dem 
what’s out sho’ doan wanta get in.”



N e e d  fe r t .—
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. 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
N E W  YO RK  CHICAGO LOS A N G ELES

BORAX
{jo b  a x y U c u ltu ^ e

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



W
H A T  a re  those le tte rs  on yo u r 
build ing blocks, lit t le  boy? W h at 

do th ey  mean? T o d ay you are too young 
to  read or pronounce them , m uch less 
understand them .

B u t during the years ahead you w ill 
come to  know  and recognize V -C  as the  
trad em ark fo r V -C  Fertilizers m anu
factured b y  V irg in ia -C aro lina  Chem ical 
C orporation to  serve thousands o f fine 
folks lik e  you and your fam ily .

Y o u r D a d  uses p len ty  o f V -C  F e rtiliz 
ers fo r every crop he grows, to  produce 
the largest possible p ro fit from  his land ,
labor and m ach in ery  pro fit to  buy you
a good education and a ll th e  com forts 
and advantages th a t m ake life  better 
and happier.

B y  helping each acre o f your farm  yield 
as much as several poorly-fertilized scrub 
acres would yield , V -C  Fertilizers save 
w ork, w orry and expense. T h is  means 
more tim e for your D ad  to  spend w ith  
you . . . and m ore m oney for your 
M o th er and D ad  to  m ake the farm  a 
m ore a ttrac tiv e  home for you and your 
brothers and sisters.

The older you grow, little  boy, the 
m ore V -C  w ill mean to  you. V -C  scien
tific  research, V -C  practical farm  experi
ence and V -C  m anufacturing skill are 
constantly a t w ork developing better and 
better V -C  Fertilizers . . .  so th a t when 
you are a m an and your D ad  turns the 
farm  over to  you, i t  w ill be a better farm  
because he used V -C  Fertilizers.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richm ond, V a . •  N orfo lk , V a. •  Greensboro, N. C . •  W ilm ington, N. C. 
Colum bia, S . C . •  A tlan ta , Ga. •  Savannah, Ga. •  Montgomery, A la. 
Birm ingham , A la . •  Jackson, M iss. •  M em phis, Tenn. •  Shreveport, La. 
Oriando, Fla. •  E. S t. Louis,III. •  B altim ore, Md. •  C arteret, N. J. •  C incinnati, 0 .

LEADER IN 

THE FIELD 

SINCE1895



S E R V I N G  A G R I C U L T U R E  T H R O U G H  S C I E N C E

Spergon-DDT
( W E T T A B L E )

for Treating Seed by the Slurry Method 
Dual Protection and Easy Application

SPERGON-DDT is now supplied in the wettable form for 
use in the slurry method of seed treatment.
This new, more effective, double-purpose SPERGON-DDT 
costs no more than regular SPERGON.
SPERGON-DDT is so effective in insect control that when 
weevils are placed in seed—on authoritative tests—from 
95% to 100% killing occurs within 48 hours.
Combining D D T  with SPERGON in no way changes 
SPERGON’S  outstanding qualities as a protectant for 
hybrid seed corn.
SPERGON continues to be highly effective in seed protec
tion—non-in jurious and non-irritating to the user.

Insect Control • Fungus Control
EASY APPLICATION TO SEED 

All in one labor-saving operation.
Order your supply of SPERGON-DDT now.

SPERGON-DDT (Wettable) for use in 
the slurry method of seed treatment.
SPERGON-DDT for the dust treatment 
of seed.

UNITED STATES RUBBER COMPANY
Naugatuck Chemical Division

1230 AVENUE OF THE AMERICAS • ROCKEFELLER CENTER •  NEW YORK 20, N. Y.
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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:

T H E  PLA N T  SPEA K S TH R U  D E F IC I
EN C Y  SYM PTO M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)

T H E  PLA N T  SPEA K S, SO IL T ES T S  
T E L L  US W H Y  depicts taking soil samples 
on the fami' and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)

T H E  PLA N T  SPEA K S TH R U  T ISSU E  
T E S T S  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  PLA N T SPEA K S TH R U  L E A F  AN
A LY SIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

OTHER 16MTK. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (West) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (West) 

Potash Deficiency in 
Grapes and Prunes 
(West)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That Soil (All)

IM PO RTA N T  
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.

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.
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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-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., 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 & Co. Stores 

IN  CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

In format ion and Agricultural Boron References sent free on request. 
Write Direct to:

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate of Potash in America
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Cataloging Our

Cluttered Calendars

F T h ia J *

A N authority on dates and celebrations informs me that we now pos
sess at least sixty special weeks named for certain observances and 

campaigns, some of which bear startling and unique titles. This vast 
schedule surely gives us something extra to do every week in the whole 
year, plus eight more weeks for good measure—all of which helps to 
find an excuse not to pay grocery and rent bills on the first of each 
month, being so busy observing this and that. Moreover it appears 
that we also have nearly an equal number of red-letter days on which to 
work and ponder for profound, patriotic, or puerile purposes.

When I was a supposed innocent 
youngster, indifferent to all other needs 
than bare necessities, the old calendar 
near the clockshelf had only five offi
cial dates for us to remember and give 
pause to in our round of labor and 
refreshment. They were New Years, 
Washington’s Birthday, Fourth of July, 
Thanksgiving, and Christmas.

I do not recall that we were ambitious 
enough in those primitive times to 
stretch our imaginations over entire 
weeks of dedication and inspiration.

I will, of course, make due exception 
here to revival meetings, teachers’ in
stitutes, terms of court, mercantile bar
gain days, the county fair, hog-killing 
week, corn-planting week, and maybe 
a spell of farmers’ institutes. We were 
too stultified and prosaic perhaps to 
envision the dire need we should have 
for felt hat day in October, straw hat 
day in June, gum-for-digestion week, 
prunes-for-slow-bowels week, dress-up 
day, know-your-neighbor month, inter
national good-will week, theft-preven-

3
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tion day, discourage-borrowing week, 
bank-your-bonds day, donut-dunking 
week, and so on through the list.

Nowadays nobody can come out with 
celebration and observance statistics as I 
have been without sticking his neck out, 
because of a good chance that a dozen 
or more brand new ones have been 
adopted by state legislatures, congress, 
or the amalgamated workers organiza
tions, or even some of the farmer co
operatives, who have been bitten hard 
by the publicity and proclamation bug 
with almost as violent a reaction as the 
urban campaign hounds.

I know positively that my treasured 
list of freak anniversaries and stimula
tion-begetting events, put into dynamic 
form by means of days and weeks of 
specialization is completely archaic and 
outmoded. Every 24 hours some bright 
group of energetic people with budgets 
to speed them forward are closeted in 
some office or hall hatching up another 
significant commodity or project to 
decorate the billboards with and use 
for national promotion.

SOME of us on the sidelines regard 
this with shades of tolerance or dis

dain, while no small segment of our 
citizens pack everything they have into 
fleeting and temporary support of, or 
acquiescence in, many of these motley 
observances.

It fits very well on sundry occasions 
into the programs of radio stations or 
the copy-shops of newspapers. When 
there are no handy murders, society 
scandals, political campaigns, or atom- 
bomb tests to feature, the calendar of 
odd observances is a neat adjunct to a 
lean and tiresome interval. Moreover 
as most of them have some commercial 
appeal or advertising significance, there 
is that extra fillip to spur publicity ef
forts in their behalf.

Meanwhile where does this leave us 
old codgers who have made up our 
minds not to chase fads and scramble 
on ballyhoo bandwagons? Speaking 
frankly for that moss-grown genera
tion, our reaction sums up about thus:

Why not have fewer and better things 
to celebrate, use some definite date to 
launch them, and then keep at it in
definitely? I grant you that such a 
method would rub out the observance 
of straw-hat day, furnace-cleaning week, 
or plant-a-garden week because obvi
ously you couldn’t possibly go on in
definitely with these seasonal pepper- 
uppers. But you can pick out any 
of the holidays and observances, except 
the birthdays and historical anniver
saries, and triple the value of the 
thought behind it by continuous, pa
tient, and conscious efforts to conform 
to its symbolism.

I know, for instance, that most al
ways I am never very thankful or ap
preciative of having more calories than 
the underprivileged except at the ad
vent of the last Thursday in November. 
At that time I gorge myself full of 
fine foods with six times the calorie 
intake of European eaters and sleep it 
off pronto. On the next day I find 
myself grumbling at the wife because 
she hasn’t got the right knack with 
her kitchen range or the beef boot
legger; and I howl hard because there 
is no butter at my plate in the Rush 
& Roach restaurant—not only the next 
day, but right on almost up to Christ
mas, which shames me a bit and sobers 
down my fretfulness for awhile.

Somewhat chastened and solemn, I 
do my Christmas shopping early (in 
the morning) and sneak the bundles 
home with a weather eye on Dec. 25. 
On Dec. 24 I break out in feeble smiles, 
read old Scrooge again, or listen to 
Lionel Barrymore’s perennial presen
tation of the Christmas Carol. Then 
maybe I give the kids fifty cents for 
their Sunday school poor basket and 
then wonder what I’m going to get 
for what I gave. I forget to growl 
much about the menu during these 
holidays because there’s no reason to, 
for Ma has laid up enough goose grease 
and confectionery to last for a con
siderable stomach siege.

Yet this spell of good humor doesn’t 
last any longer than it takes to rip off
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December from the calendar, disclos
ing frigid January and February, bereft 
of any hints of brotherly love and 
thankfulness. All that cold weather 
makes folks huddle selfishly.

Obviously, I am in no shape at New 
Years to adopt the Chinese custom 
of paying all my debts and getting 
square, after expending so much in 
solicitude for others at Christmas. 
Neither am I in a mood to retain any 
high percentage of my New Year reso
lutions, so blandly assumed that day 
in deference to the calendar.

ROCEEDING further as the 
months roll by, we find many other 

dates on which to embark on some 
great and noble enterprise within the 
limits of some specified interval, duly 
publicized lest we overlook the obliga
tion or the opportunity.

January begins with four special ob
servances to get me into good training 
for stiffer assignments just beyond. Po
tato and Onion Week comes between 
the 17th and 26th. It was thought 
up by the Idaho Chamber of Com
merce, regardless of the benefit it might 
give to Maine as well. This is surely 
one year when we ought to bake, fry, 
boil and casserole every spud in sight, 
because otherwise the Government will

be obliged to dispose of them for po
table alcohol again. If somebody would 
only step forward now with the glori
ous meat gravy bowl plumb-filled to 
the brim, I could double my intake of 
tubers without halting for breath on 
the 26th.

I am somewhat stumped by the sight 
of Large Size Promotion Week, begin
ning on January 18. I am finding it 
hard to observe that one as I boast 
only a size 14J4 collar and potatoes 
without the above-named gravy are not 
going to increase my bulk fast enough. 
I must write to New York for more 
details on how to promote larger sizes, 
especially in winter when everything 
contracts so much in zero weather.

Next on the January docket is Peanut 
Week, from the 23rd to 27th. Some
body in Atlanta was not satisfied with 
the goober consumption rate, although 
in picking my purchases of fancy mixed 
nuts I find fully 80 per cent of them 
to be peanuts of the long brown or 
redskin kind. But I reckon that my 
new artificial ivories set in rubberoid 
will see me through the week’s crunch
ing. One more week only remains in 
January—Youth Week, starting on the 
27th. If I thought the kids wouldn’t 
resent my intrusion, I’d go with them 
to a few dances or juke-box huddles, 
or offer to help them with their alge
bra. As far as trying to regain a fling 
of my own youth, I desist from experi
ence. It’s too far gone for that.

For a short month, February offers 
me more than its share of periods of 
note. Aside from the two memorable 
birthdays commonly observed within 
this last winter month, we have three 
“Days” and three “Weeks” to study 
up on. Ground Hog Day on the 2nd 
instant passes more uneventfully for 
city exiles than it once did when we 
lived in the country close to the lairs 
of the hibernators. St. Valentine 
brings me less thrill and heart throb 
than it did in far-off school days when 
I sent comic slams to the meanies and 
cupid cards to the lassies. However,

( Turn to page 50)



fig * X* D elta Experim ent Station  and Cotton Ginning Laboratory in  background*

Mechanical Production of Cotton 
in the Yazoo-Mississippi Delta

a

J . €. Mams and P. W. Quit .
Delta Branch Experiment Station, Stoneville, Mississippi

THE use of power equipment for 
production of cotton in the Missis

sippi section of the Delta has been both 
widespread and increasing over a 
period of years. Loss of labor to the 
war industries greatly stimulated inter
est in the problem at a time that avail
ability of equipment diminished. Real
ization that the spindle-type cotton 
harvester is a reliable farm implement 
came during that period; that, coupled 
with the fact that labor is not returning 
to the cotton fields, has thrown the 
problem of elimination of hand labor 
in cotton production into bold relief.

Even under the system of one man, 
one mule, and half-row equipment,

any labor unit is able to produce more 
cotton than it can pick, and power 
equipment increases this unbalance. A 
plentiful supply of mechanical pickers 
will, of course, materially alter the situ
ation. With a total of 130 to 1401 man 
hours per acre formerly required to 
produce an acre of cotton, the 80 to 85 
hours consumed in picking are reduced 
to approximately 5 per acre. Unless 
production technique is improved, the

Acknowledgment is made to J. W. Neely, Sidney 
G. Brain, and Wm. E. Meek, members of the Delta 
Station staff, and T. L. Baggette, former member, 
for the agronomic and engineering phases of the 
program.

1 Welch, Frank J., and Miley, D. Gray. Mechan
ization of the Cotton Harvest. Miss. Expt. Sta. 
Bull. 420, p. 9. June 194S.
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producer will have to carry extra labor 
for production, where in the past it was 
carried for picking of the crop.

The thinning of cotton to a stand 
and control of grass and weeds in the 
growing crop must be as completely 
mechanized as possible in order to off
set the change in labor balance induced 
by mechanical picking. Where topog
raphy allows, cross-plowing of cotton, 
either planted or plowed out to a 
checked stand, materially reduces the 
hoe labor required for weed and grass 
control. Hill dropping to a stand 
eliminates the thinning operation, as 
does checking or cross-plowing, with 
an added advantage of a substantial 
saving of seed, but requiring more hoe 
labor for weed and grass control. 
There remains, however, a residuum 
of hand labor required for grass and 
weed control, even where cross-plowing 
can be practiced, that should be elim
inated by mechanical means in so far 
as possible.

Mechanization undoubtedly will aid 
the producer to stay in business, but 
profits will also depend upon high 
yields of a uniform product in sufficient 
volume and quality to allow efficient 
manufacture. Adequate use of fer
tilizer, based on soil and plant needs, 
and judicious use of cover crops and 
good seed of an adapted variety of 
cotton, must be combined with efficient 
production methods. The most eco
nomical use of the mechanical harvester 
depends on large yields, as cost of oper
ation is based on acreage covered. Only 
large yields allow a low cost per bale 
for picking.

Research Facilities at Stoneville
Any production program is not com

plete unless the effects on processing 
and marketing are studied simulta
neously. An unusual combination of 
facilities for coordinated research is 
available at Stoneville, Mississippi, and 
advantage of these has been taken. 
The only experimental ginning labora
tory in the United States, a unit of the 
Bureau of Plant Industry, Soils, and

Agricultural Engineering, is located at 
Stoneville. (See figure 1 for view of 
Delta Station and Ginning Laboratory 
in background.) The engineering 
phases of the work are under Charles 
A. Bennett. F. L. Gerdes is in charge 
of the fiber and cottonseed testing 
laboratories of the Cotton Branch of 
Production and Marketing Adminis
tration. When a special appropriation 
was made in 1944 by the Mississippi 
Legislature, as a result of the farsighted 
program of Dr. Clarence Dorman, Di
rector of the Mississippi stations, re
sponsibility for the mechanization of 
cotton and other crops studies was as
signed to Delta Branch Station. Delta 
Station has all facilities needed for the 
agronomic and breeding phases of the 
problem. Cost studies in cooperation 
with plantations having mechanical 
pickers have been carried on by Frank 
J. Welch and Gray D. Miley of the 
agricultural economics section of the 
main station.

Mechanization Technique
Mechanization of cotton production 

must be planned for when the stalks 
are broken and the winter cover crop is 
turned if it is to make complete use 
of all implements now available. Flat- 
breaking has several advantages, such 
as good coverage of cover crop and 
trash and ease of drainage. Middle- 
breaking is, however, as cheap a plow
ing operation as can be had. There is 
an added advantage in that a firm seed
bed aids in getting a stand, particularly 
in fields having both light and heavy 
soils.

Successful planting and cultivation 
depend on beds both evenly spaced and 
of even height. This condition cannot 
be attained with a two-row middle- 
breaker. The three-row breaker, using 
a marker, prepares beds suitable for 
subsequent use of two- or four-row 
planting equipment. If power is 
limited, the rear plow is dropped and 
the machine operated as a “skip-row” 
type breaker.

Beds are worked down at planting so
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Fig. 2 .  Two-row “ D ixie” cotton  chopper.

that the cotton if not planted on the 
level is on an extremely low bed. This 
is essential if either the area is to be 
cross-plowed to a check stand or if the 
flame is to be used later for weed and 
grass control, or both.

If for any reason cross-plowing or 
hill-dropping is not desirable and it is 
necesary to drill and thin to a stand, 
mechanical chopping will have to re
place hand labor. Four choppers have 
been compared at the Delta Station: 
The one- and two-row, tractor-drawn 
Dixie (figure 2 ); a one-row machine 
developed by the Finklea Implement 
Company, Leland, Mississippi (figure 
3); and the flame chopper (figure 4). 
The Dixie chopper does very well for 
small cotton when soil conditions are 
ideal; this is true also for flame chop
ping, with an added advantage in that 
some control of small grass and weeds 
around stalks left in the “hill” or 
“block” is obtained. This control has 
been pronounced in some tests. Flame 
chopping is accomplished by mounting 
open-end metal boxes, spaced on 20- 
inch centers, on a wheel; the boxes are 
about 5 inches wide, 8 inches long, and 
10 inches high. Burners are directed 
toward the row from each side, and the

wheel is rolled down the row, the boxes 
protecting the plants as the wheel j 
rotates. The flame destroys small 
plants of all kinds not protected by the 
boxes, spacing the hills at 20 inches. 
Four-row flame choppers have been 
used in 1946.

The Finklea chopper consists of a 
rotating shaft paralleling the row, 
powered by a wheel driven by traction 
with the ground; thus the rotation of 
the shaft is synchronized with ground 
speed. A bar is mounted perpendicular 
to the shaft with a hoe attached to each 
end of the cross-bar. The machine 
operates best when drawn by the tractor 
operating at highest speed. This ma
chine shows greatest adaptability of any 
of the three tested in that it will not . 
only thin or “chop” cotton of the size- 
range handled by the flame and Dixie 
choppers, but is the only one tested that 
will satisfactorily chop cotton larger 
than four to six inches in height.

The ease and efficiency of mechanical 
thinning, regardless of the machine, are , 
dependent to a great extent upon plant
ing operations. A good stand is neces
sary, of course, as a machine is not , 
selective as is hand hoeing. Beds, if 
used, must be uniformly spaced and

Fig. 3 . One-row Finklea cotton chopper.
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uniform in height. Flame chopping, 
like cross-plowing, to a checked stand 
is best accomplished when cotton is 
planted flat. It would seem that with 
these points in mind practically as 
much attention should be given to level
ing of land for mechanical farming in 
the Delta as is given to the irrigated 
and mechanized sections of the South
west.

Evenly spaced rows, combined with 
proper planting, gready aid early cul
tivation. The use of a gang of four 

| “rotary hoes” (figure 5), otherwise

j

Fig . 4 . Two-row flame chopper using oil-air type burners.

hour would be somewhat better. Effi
cient use of the principle of the rotary 
hoe depends on speed attained only 
with the rubber-mounted tractor. Cot
ton as tall as six inches has been suc
cessfully cultivated with this attach
ment; the two inside wheels can be re
moved and the two outside wheels used 
as a fender for larger cotton, if desired. 
Throwing the clods back to the “mid
dle,” allowing only pulverized soil to 
filter in around the plant, helps to keep 
the bed flat and even, so necessary 
for subsequent flaming. High-speed

known as “picker wheels” mounted on 
an axle attached to the front tool-bar 
so that each gang operates indepen
dently and is “floating” on the bed, 
speeds up early cultivation. Developed 
at Hopson Planting Company, the unit 
is mounted between the inside sweeps 
and operates on and to about four 
inches on either side of the row of 
young plants. Acting to break up any 
crust and as a rotating fender, two
leaved cotton can be cultivated at the 
maximum speed of the tractor. Al
though cultivation at five miles per 
hour gives satisfactory results, it is 
thought that six to seven miles per

sweeps, set flat, with all cultivation 
done at the front of the tractor, are 
used. All flaming is done behind the 
tractor. Four-row equipment to allow 
simultaneous cultivation of middles 
and flaming of rows has been in opera
tion since early 1945.

Flaming of cotton for weed and grass 
control has been practiced since 19432 
at Delta Station. Cotton must be about 
3/16 inch in diameter at the crown 
before it will stand the temperature

2 Neely, J. Winston, and Brain, Sidney G. 
Control of weeds and Grasses in Cotton by 
Flaming. Miss. Agr. Expt. Sta. Circular 118. 
March 1944.
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Fig . S . Rotary hoe shield unit, or rotary tiller.

of 1800 to 2000° F. of the flame passing 
the plant at 214 to 2% miles per hour. 
Burners are set 4 to 6 inches from the 
row at an angle of about 15 degrees 
with respect to the ground level so that 
the flame passes the stem of the plant, 
skimming the bed and spreading into 
the middle beyond the row. With two 
burners to the row, one from either 
side, they are set so that the flames do 
not oppose each other, as this would 
cause them to flare up into the plant 
and scorch the leaves. More recently, 
use of four burners to the row has al
lowed use of third gear, or approxi
mately 4*4 miles per hour.

Machines manufactured in 1946 use 
either propane or butane as fuel and 
do not require a compressor. A two- 
row experimental machine (figure 6) 
developed during the latter part of the 
1945 season used propane, drawing 
vapor from the top of the tank. Suc
cessful use of butane requires either a 
vaporizer or the self-energizing type of 
burner. The self-energizing burner in 
\vhich fuel is vaporized by circulating 
within a shell forming an integral part 
of the burner lends itself to use of 
more than two burners per row with 
increased speed for flaming.

( Turn to page 44)

Fig. 6 .  An experim ental two-row flame cultivator (o r use o f compres»ed gaa.



Fertilizer Inequalities . . .  
Can They Be Corrected?

J89 3 . B. JdulcLson, W. J f. WcUciar and
S . S . O i  e n d  l a i n  

Virginia Agricultural Experiment Station, Blacksburg, Virginia

DNE of the first studies undertaken 
by a great many of the agricultural 

experiment stations was that centered 
around the establishment of rotation- 
fertility plots. The data collected from 
these experiments have furnished much 
of the information on which our fer
tilizer and rotation recommendations 
are based. These same experiments 
have provided the material on which 
much of our basic knowledge in soil 
chemistry, soil physics, soil micro
biology, and related fields has been 
secured.

There are many agricultural workers 
who feel that the long-time rotation 
fertility plots have furnished the in
formation for which they were designed 
and therefore should be discontinued. 
On the other hand, there are investi
gators who maintain that there still 
remain unsolved problems which can 
be answered best by these old long
time experiments. Those who belong 
to the latter school maintain that with 
modification of the experimental pro
cedure a new set of values can be 
established for the experiments.

One has only to review the fertilizer 
usage trends to see that for years phos
phate, in addition to lime where needed, 
was thought to be the principle nutrient 
necessary for maintaining or increasing 
crop yields. Long-time experiments 
have shown the fallacy of this assump
tion, and results reported by farmers 
support the most recent research find
ings. In the Old Rotation Fertility

1 Published with approval of the Director of Vir
ginia Agricultural Experiment Station.

Plots, located at Blacksburg, Virginia, 
and established in 1914, no response 
was received from potash for years after 
the study was started. However, in 
recent years the yields from the plots 
receiving no potash or an insufficient 
quantity of potash have declined rap
idly. More recent experiments with 
alfalfa show very similar results.

As agricultural science advances and 
more information is gained concerning 
plant nutrition, the function of these 
nutrients in plants, and the behavior 
of the so-called fertilizer constituents 
in the soil, the question that naturally 
arises is—how should soils be treated 
where an unbalanced nutrient condition 
exists? It has been assumed that the 
deficient nutrients should be added in 
liberal amounts, but experimental data 
to support this hypothesis are lacking. 
The Old Rotation Fertility Experiment 
afforded an excellent opportunity to 
secure information bearing on this as
sumption.

From 1914 to 1941, inclusive, many 
of the plots had received heavy annual 
applications of fertilizer ingredients in 
unbalanced proportions. Starting in 
the spring of 1942 the Agronomy Staff 
altered the experimental layout so that 
data could be obtained on the effective
ness of different methods and on the 
time required to correct the unbalanced 
conditions. Figures 1 and 2 show the 
layout of the experiment as it formerly 
was and as it now exists.

The data reported have been collected 
from some of the plots of the Old Rota
tion Fertility Experiment, located on a

11
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lished. Fertilizer treatments employed 
are given in table 1. Plots were not 
duplicated but adjacent to each treated 
plot was an unfertilized check plot. 
Yields, as reported, have been adjusted 
on the basis of the yields from the uni
form check. Both the fertilized and 
the check plots have received finely 
ground raw dolomitic limestone at the 
rate of one ton per acre every fourth 
year. This amount of lime has main
tained a soil reaction of about pH 6.7. 
Each crop in the rotation appears each 
year. ,1

In the spring of 1942 each fertilized 
plot of the Old Rotation Fertility Ex-

Dunmore silt loam soil. This soil was 
developed from the weathering of lime
stone and is one of the more productive 
upland soils in Virginia. It has a 
grayish-brown topsoil with yellowish- 
brown or slightly yellowish-red subsoil, 
and usually has a depth of from four 
to ten feet above bed-rock. The plots 
were located at Blacksburg, Virginia, 
at an elevation of about 2,100 feet above 
sea level.

In 1914* a four-year rotation of corn, 
wheat, and two years of hay was estab-

*This experiment was in progress from 1909- 
1913 inclusive. The plots received identical treat
ments listed in table 1 but only one-half the 
amounts.
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This p icture shows vegetation on a plot receiving an annual application o f 4 0 -0 -0 .

periment was divided into three 1/50 
acre sections. (See figure 2.) Section 1 
remains unchanged and continues to 
receive the same annual fertilizer treat
ment that has been applied since 1914. 
Section 2 was designed for a “Residual- 
Effect Study” and has not received any 
fertilizer since 1942. Of course, from

1914 to 1942 this section received the 
identical treatment of Section 1. Sec
tion 3, the “Revised Treatment Sec
tion,” received fertilizers in the same 
amounts and kinds as Section 1 until 
1942, but since this date has been fer
tilized according to treatments under 
“Revised Treatment Section” in table 1.

P ictu re o f a plot which received from  1 9 1 4 -4 2  identical treatm ent, as the one shown above. Since 
1 9 4 2 , it h a . received an annual application o f 0 -7 0 -1 0 0 .
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Four years’ data have been collected 
and furnish a basis for the study under
taken; namely, Fertilizer Inequalities 
. . . Can They Be Corrected?

The variation in yields obtained from 
the original fertilization plots show, be
yond a doubt, that inequalities exist 
among the plots used in this study. 
Since the only variable from 1914 to 
1942 was that of fertilization, it can be 
assumed that these inequalities are due, 
eithed direcdy or indirectly, to the dif
ference in fertilizer application. The 
variation between the highest and low
est yielding plot is given in table 1 for 
each crop in all three sections. These 
data serve as a good measure of the 
degree of inequality that exists.

In the section still receiving the treat
ments started in 1914, the differences 
between the highest and lowest yielding 
plots are large. On an acre basis, yields 
vary in this section as follows: Corn, 
73.3 to 41.3 bushels; wheat, 23.7 to 5.8 
bushels; clover-timothy hay, 4,096 to
1,941 pounds; and mixed hay 4,288 to 
2,598 pounds. These data would indi
cate that of the crops studied wheat is 
one of the most sensitive to soil ine
qualities. The effect of soil inequalities

is not uniform or identical for the dif
ferent crops studied, although the use 
of nitrogen alone for a long period has 
resulted in the lowest yields of the crops 
grown. Likewise with the exception of 
corn, the plot with complete fertiliza
tion has yielded higher than any other 
plot.

The yield of corn was 13.4 bushels 
greater in the “Residual Section” than 
the same plot in the “Original Treat
ment Section” where the annual appli
cation was 40-70-0. Likewise, the plot 
which received 0-70-100 yearly yielded
6.0 bushels less than the same plot re
ceiving no fertilizer since 1941. These 
two cases were the only exceptions 
where yields were significantly greater 
in the “Residual Section” than in the 
“Original Treatment Section.” Time 
alone apparently does very little to even 
out inequalities resulting from past un
balanced fertilization. This is reflected 
by the variation in the yield which still 
exists between the plots in the “Residual 
Section.” Some progress seems to have 
been made as far as corn yields are 
concerned.

In all but two cases (and here the 
( Turn to page 41)

T a b le  1 .— A v e ra g e  A n n u a l  Y ie ld  of C o rn , W h e a t .  F i r s t  Y e a r  H a y . and  
S eco n d  Y e a r  H a y — O ld  R o t a t i o n  F e r t i l i t y  E x p e r im e n t , 1942^15, I n c l u s i v e 1

Original Treatment Section ResiduvJ Section Revised Treatment Section

Fertiliser 
treatment 
Acre basis

Yield Yield
Fertiliser 
treatment* 
Acre basis

Yield

Corn Wheat
1st

year
hay

2nd
year
hay

Fertiliser . 
treatment

Corn Wheat
1st

year
hay

2nd
year
hay

Corn Wheat
1st

year
hay

2nd
year
hay

40-70-100
0-70-0
40-70-0
0-70-100
40-0-100
40-0-0
0-0-100

Bu/A
62.4
57.7
47.5
68.7 
50 6
41.7 
73.3

Bu/A 
23.7 
22 0 
14.3 
18 5 
12.1
5.8
7.9

Lb/A
3562
2448
4096
7213
3583
1941
3480

Lb/A
4288
3143
2627
3925
3691
2598
2829

Plots received 
original fertil
iser treatments 
from 1914-1941 
inc. Since 1941 
no additional 
fertiliser treat
ments have 
been made.

Bu/A
52.5 
60.3 
60.9 
73.7 
54 3
44.5 
63 1

Bu/A
21.7 
20.2
12.8 
24.5 
12 6
5 5
6 4

Lb/A
3053
2445
2874
7131
3043
1468
3508

Lb/A
4123
2961

'2181
4445
2757
2272
2148

0-36-18
40-0-100
0-0-100
6-36-18
0-70-0
0-70-100
40-70-0

Bu/A
62.7
70.2
71.6
70.7
70.1
88.7
88.2

Bu/A 
19 9
27.2
21.2 
21.6 
18.2 
12.8 
15.2

Lb/A
3166
3507
5052
7821
5856
3699
7317

Lb/A
4460
3797
2772
5025
4885
4225
3333

Maximum 
yield__ 73.3 23.7 4096 4288 73.7 24.5 7131 4445 88.7 27.2 7317 4885

Minimum 
yield.... 

Mean yield
41.7
57.3

5.8 
14 9

1941
3760

2598
3300

52 5 
58 5

5 5 
14.8

1468
3369

2148
2984

62.7
74.6

12.8 
19 4

3166
5203

2772
4071

1 Yields reported to have been adjusted on basis of uniform check:
2 From 1914 to 1941, inclusive, same as original treatments; starting in 1942, plots have received treatment listed.



Soil Conservation Service Photo
John M. Brow n, P iedm ont, Sooth Carolina, harvesting lespedeza seed from  a neighbor's field. The 
early application o f potash makes possible a hay crop in Ju ly  and a crop o f seed from  the same 
land in O ctober. This fits in to  the small grain-hay-seed lespedeza program discussed in this article. 
Some farm ers p refer to apply a strong potash fertilizer to small grain at seeding tim e. They claim

this gives lespedeza an earlier start.

Using Potash in 
Soil Conservation
S , W. Q. Jlô

Agricultural Adjustment Administration, Charlotte, North Carolina

THE Government’s 1946 Agricul
tural Conservation Program for 

I North Carolina includes among others 
[ a practice for applying potash materials 
I to perennial or biennial legumes, peren- 
I nial grasses, annual lespedeza, and 
I crotalaria. Mecklenburg County chose 
I to keep this practice along with eight 
I others in our County Program. We 
I regard the application of potash to 
I lespedeza as a more important practice 
I from a standpoint of soil improvement 
I and volume of productivity than the 
I practice allowed for lespedeza seeding. 
I Our experience shows that many acres 
I of lespedeza and other legumes will 
I be seeded but that a comparatively

small percentage will have potash ap
plied. It is necessary that our farmers 
be educated to the value of this fer
tilizer in a legume and grass program.

Most farmers are not interested in 
the chemical make-up of potash ma
terials, but are very interested in the 
results that may be obtained through 
their use. We have learned that potash 
may be expected to give certain results 
in plant growth. They may be briefly 
listed in the following manner:

1. Increases vigor.
2. Helps plants resist disease.
3. Gives strong stalks.
4. Increases plumpness of grains and 

seed.

15
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5. Helps production of sugars, 
starches, and oils.

6. Gives better quality of product.

Methods for applying potash are the 
same as for applying any other fer
tilizer. As a goal, however, the more 
evenly the material is spread over the 
soil, the better the results obtained.

This spring many farmers saw the 
results of using a strong potash fer
tilizer on their grain carried over to 
their lespedeza crop. There have been 
instances reported to me in which this 
was demonstrated beyond a doubt. 
One case was in a field where 2-12-12 
fertilizer was used until it gave out; 
then 3-12-6 was used to fertilize the 
rest of the field. The farmer reported 
that there was a clearly evident line 
showing in that field exacdy where the 
2-12-12 fertilizer ended and the other 
was substituted. He told me that 
where the potash was used the lespe
deza was every bit of twice as tall, more 
vigorous and showed no signs of the 
drought. The other was dwarfed and 
turned brown in spots.

We have learned in this county that 
the continued cutting of lespedeza for

hay takes potash out of the ground. 
This shows that it takes potash to make 
good lespedeza—that it is one of the 
plant foods necessary to produce this 
legume. Therefore this material should 
be added to lespedeza fields each year. 
Do not neglect the use of lime about 
every five years, and do not leave off 
the phosphate any year, but be sure to 
put some potash on the lespedeza fields 
every year. This should be done 
whether the crop is cut for hay, turned 
under for green manure, or left on the 
land as a temporary mulch and cover 
crop. Several of our most progressive 
farmers say that they have been cutting 
their lespedeza for hay at an early stage 
—say the last of July or the first of 
August—and then having a bumper 
crop for seed in late September or 
early October. It is generally known 
that the smaller lespedeza and the 
later crops of this legume produce more 
seed in proportion to the foliage than 
the earlier and more lush growths. 
Potash helps make such a profitable 
lespedeza program possible.

Very often the addition of 100 
pounds of muriate of potash, or its 

( Turn to page 49)

jvM Cuiuervtfiu/n service Photo 
meadow hajr m ixture. Lin*®* 
as obtained from  land r a t b e r



Sail Requirements 
For Red Clover

<By J 4 .  S n i d e r

Department of Agronomy, University of Illinois, Urbana, Illinois

P  OIL requirements for red clover are 
■ I not so high as for alfalfa and sweet 
clover, although red clover is sensitive 
to soil deficiencies and responds ac
cordingly as these deficiencies are cor
rected. Shortages of certain fertility 
elements in soils are the cause of most 
red clover failures in areas where this 
crop flourishes. These failures may con
sist of either an insufficient stand, lack 
of a satisfactory yield when a desirable 
stand is secured, or failure to produce 
hay and forage with desirable feeding 
quality.

Red clover is one of the most im
portant hay, forage, and soil improve
ment crops over a large part of this 
continent. Regarding this legume Dr. 

I A. J. Pieters says, “Red clover is one 
of the most important and most widely 
known of all cultivated legumes. 
Either alone or in mixtures with other 

j plants, chiefly timothy, it is the most 
used forage and soil-improving crop 
throughout northern and central North 
America and Europe and its culture as 
a rotation crop extends beyond these 
boundaries.”

Red clover has long been used as a 
farm crop throughout the eastern and 
midwestern sections of this country. 
Dr. Pieters says that it is not known 
definitely when it was brought to 
America, but there are records of it be- 
ing grown in this country as early as 
1747. E. N. Fergus is authority for 
the statement that red clover was 
brought from Pennsylvania to central 
Kentucky in 1803. This was probably 
its first appearance west of the Alle- 

I gheny mountains.
Red clover is especially adapted for 

I various crop rotations and flourishes in

a variety of mixtures of other legumes 
and grasses. The red clover-timothy 
mixture is an old standard and this 
combination has been responsible for 
the production of many tons of beef, 
pork, dairy products, and horse power 
on farms throughout the land. Aside 
from its productive possibilities as a 
feed, it has enriched many acres of 
land and consequendy increased the 
yield of many acres of crops. It has 
also saved many tons of valuable top 
soil from being transported to the low 
lands and also retarded the building 
up of deltas of various streams of the 
nation.

Red Clover Needs 
Phosphorus and Potassium

A great deal has been written about 
the effects of acid soils on the red clover 
crop and a less amount has been said 
about the effect of phosphorus and 
potassium deficiencies on this crop. 
There has been a tendency among prac
tical men in the Midwest to assume 
that when the acidity of soils was cor
rected by liming the principal soil de
ficiency was cared for and red clover 
should flourish on all limed land. It 
becomes increasingly evident that 
available phosphorus and potassium 
must also be supplied when these 
elements are deficient in soils if red 
clover is to make the most in yield and 
give the highest feeding quality in hay 
and forage.

Red clover in Illinois responds rather 
remarkably to potash treatment on 
land deficient in available potassium. 
It has frequently given substantial in
crease in yields on soils not considered 
especially deficient in this element.

17
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T a b l e  1 . Y ield  an d  C o m po sitio n  of C lover H a y  on So ils  of 
H ig h  and  L o w  A v a il a b l e  P o t a s s iu m  C o n ten t .

P er cent
Soil T reatm en t H ay lbs/A- —;------------------------

Protein P  K

Easton 90 pounds*
S P .......................   790 16 .1  .1 7  1 .4 7
S P K .................................................................... 2210 1 5 .9  .1 5  1 .9 2

Toledo 80 pounds*
L r P .....................................................................  3500 19 .1  .2 4  1 .01
L r P K . ...............................................................  4180 . 1 8 .2  . 23 2 .6 1

Elizabethtow n 180 pounds*
L r P .....................................................................  2540 1 6 .8  .1 9  1 .9 2
L r P K   3180 1 8 .0  .2 0  2 .5 1

Jo lie t 200 pounds*
L r P .....................................................................  3940 1 6 .8  . 24 1 .3 4
L r P K .................................................................  4040 1 6 .9  . 21 2 .1 8

* Amounts available potassium in untreated soil. Red clover except Toledo field was alsike. Muriate 
of potash applied: Easton, 400 pounds on wheat, clover seeded in wheat. Toledo, 200 pounds on wheat. 
100 pounds on com, 100 pounds on clover. Elizabethtown, 200 pounds on wheat, 200 pounds on corn, 
100 pounds on clover. Joliet, 200 pounds on wheat, 100 pounds on com, 100 pounds on clover.

This is apparent from the results in 
table 1, where on soils containing only 
80 to 90 pounds available potassium 
an acre there were 680 and 1,420-pound 
increases respectively in hay yield where 
muriate of potash was applied to the 
land. There was an increase of 640 
pounds hay an acre on the Elizabeth
town field where muriate of potash was 
applied. The available potassium con
tent of this soil was as high as 180

pounds an acre. Potash treatment had 
been followed for a number of years 
on this field and evidently had been 
helpful also in building up the much 
needed organic matter supply in this 
eroded hill land.

Potash treatment on the Dixon ex
periment field gave increased red clover 
hay yields each of the three successive 
years indicated in table 2. This field is 
on Muscatine silt loam which contains

T a b l e  2 . R ed C lover H a y  Y iel d  and Com po sitio n  T h r e e  
D if f e r e n t  Y ea r s  on t h e  D ixo n  F ield .

P er cent
Soil T reatm en t H ay lbs/A -

Protein P K

1943
L P ____ ............  2020 1 6 .2 .21 1 .14
L P K . .. 2720 1 6 .4 .2 0 1 .96

1944
L P ____ 2880 1 9 .0 .19 1 .3 0
L P K . . . 3400 1 7 .0 .18 1 .9 0

1945

L P ____ 2820 2 1 .0 .24 1 .7 0

L P K 3080 2 1 .0 .20 2 .3 1

Muriate of potash applied 100 pounds for com, 200 for wheat, and 100 on oat stubble for clover.
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Red clover grown on Illin o is Corn B elt soils has been found to contain potassium equivalent to lOO 
lbs. o f  5 0 %  m uriate o f potash in a ton o f dry hay. This im portant soil improvement crop may

rob the land o f a very essential elem ent.

about 170 pounds an acre of available 
potassium and as a rule is not con
sidered in need of potash fertilizers. 
The gain in hay yield on this field 
which may be attributed to the 100 
pounds of muriate of potash varied 
from 260 pounds up to 700 pounds an 
acre or an average of 510 pounds for 
the three years. In addition there is 
to be considered the second crop and 
the additional organic matter added by 
the larger clover growth.

It is of interest and of considerable 
value to note the distribution of the 
amounts of dry matter and percentages 
of various elements in the stems, leaves, 
and bloom of the red clover plant at 
hay stage. Stems make up the largest 
proportion of the hay, 56%, compared

to 39% leaves and 5% bloom (table 3). 
The clover blossoms are relatively rich 
in nitrogen, phosphorus, and potassium, 
but make up such a small percentage 
of the total bulk as to be rather insig
nificant in the feeding value of the hay. 
Leaves are relatively high in nitrogen, 
phosphorus, and calcium, while the 
stems are relatively low in these im
portant elements. It may be readily 
seen that red clover could be converted 
from a high protein to a relatively low 
protein hay through the loss of a large 
part of the leaves during hay-making 
operations.

On the basis of the percentages pre
sented in table 3 approximately 60°/c 
of the potassium in the red clover hay 

( Turn to pave 41)

T a b le  3 . C o m p o sitio n  o f  Red C lo v e r  L e a v e s . S te m s , an d  
B lo o m , A v e ra g e  o f  F iv e  S a m p lin g s , J u n e  15-19 , 1945.

P ercen tag e
P art of P lan t Per cent of total

N C a

L eav es........................  39
S tem s..........................  56
B lo o m ......................... 5

3 .5 0
1 .48
2 .8 3

.17

.11
.23

1 .8 7  2 .1 7
2 .1 4  .89
2 .3 2  .92

M g

.42
.32
.28

F e

.004

.004
002



Crop Requirements For 
Available Potash

^  £ r i c  W J i n t e  r s  

Agronomy Department, University of Tennessee, Knoxville, Tennessee

**W¥7HAT kind of fertilizer should I
Iflr use—and how much?” farmers 

often ask.
For a satisfactory answer, the fer

tility of the soil and the fertility re
quirements of the crop to be grown 
are important things to know. Then 
if the soil fertility is deficient in any 
respect for that crop, the kind and 
amount of fertilizer necessary to over
come the deficiency can be recom
mended.

In recent years chemical methods 
have been proposed for evaluating the 
fertility, or “available” nutrient con
tent, of soil samples. When the re
sults of such chemical tests can be cor
related with crop yields on the fields 
from which the soil samples were 
taken, a sound basis for predicting fer
tilizer needs of this crop on similar 
soils is provided.

Several years ago field experiments 
with corn, cotton, dark-fired tobacco, 
alfalfa, and Irish potatoes were started < 
in Tennessee to determine their re
sponse to potash fertilization at dif
ferent levels of “available” potash in 
the soil. Three treatments were given 
each field experiment—no potash, a 
medium potash application, and a heavy 
application. All plots, except in the 
case of alfalfa, were given uniform ap
plications of nitrogen and phosphate 
to eliminate any serious deficiency of 
these two critical materials.

Soil samples were collected from each 
plot area before any fertilizer was ap
plied. “Available” potash was de
termined on the samples by a modifi
cation of the chemical analysis method 
suggested by R. H. Bray of Illinois. 
The method chosen measures the ex

changeable soil potassium which is 
presumed to represent the “available” 
potassium in the soil.

During a four-year period beginning 
in 1940, 60 field experiments were com
pleted. The data obtained are sum
marized in Table 1. The levels of ex
changeable soil potassium used in 
grouping the data for Table 1 were 
selected tentatively after preliminary 
inspection of the results. Thus, 150 
lbs. per acre (75 ppm) are designated 
as a medium level and 200 lbs. per 
acre as a high level of exchangeable 
potassium. Only in the case of corn 
were there sufficient data to justify 
three groups in the summary.

Results
The average yields of the no-potas

sium plots are given in column 4 of 
Table 1. Except in the case of corn, 
the soils with the higher exchangeable 
potassium gave the higher yield. In the 
case of corn, 11 of the 16 experiments 
where the exchangeable soil potassium 
is below 150 lbs. were located in Carter 
County. Carter County lies in the ex
treme northeast section of Tennessee 
where soil and climatic conditions differ 
from those in other parts of the State. 
Therefore, the average yields for the 
Carter County experiments and those 
outside Carter County were computed 
separately for these soils low in potas
sium, and the former are shown in 
parentheses in Table 1. Only two of 
the remaining 14 corn experiments were 
located in Carter County, and their 
effect on the average yields for the 
soils containing more than 150 lbs. or 
available potassium can safely be neg

2 0



N ovem ber 1946 21

lected. If only the corn data outside 
Carter County for the soils low in 
potassium are considered, then the cor
relation between yield of corn and ex
changeable potassium is comparable 
to that observed with other crops.

Average Y ield  Response to 
Fertilization

The average yield increases from 
potash fertilization are given in column 
6 of Table 1. They are greater in 
every case on the soils with the lower 
exchangeable potassium. The ap
preciable average yield responses for 
those corn experiments where the ex
changeable soil potassium exceeded 
200 lbs. were due in each case to one 
exceptional experiment. The averages 
omitting these single experiments are

given in parentheses. It will be noted 
that the yield on the check plots of the 
soils low in exchangeable potassium, 
plus the increase in yield with the larger 
increment of potash, approximately 
equals the yield on the check plot of 
the soils high in exchangeable potas
sium. Since very little increase re
sulted from potash fertilization on these 
high potash soils, it can be safely as
sumed that sufficient potash was sup
plied by the higher rates of application 
so that it was not an important factor 
limiting yield under the conditions of 
these experiments. Another point worth 
noting is the operation of a law of 
diminishing returns with the larger 
increment of potash. This also sug
gests that the larger amount of potash 
added is approaching the maximum

T a b l e  1 .— A verag es o f  C h e c k  P lot  Y ield s  a t  D if f e r e n t  L e v e l s  o f E x c h a n g e 
a b l e  P o t a s s iu m  and  A verage Y ie l d  I n c r e a s e s  F rom P o t a ssiu m  F er t iliz a t io n

Crop
Exchangeable 

K  in soil 
Lbs. per acre

No. of 
field 
trials

Average yield of 
check plots

Increm ent 
of K *0  

Lbs. per acre
Average yield 

increase per acre

Under 150 16 53.6 bu. 
(58.3)* (33.8)*

25
75

8.5  bu. 
1 1 .2  bu.

Corn 150 to  200 10 41.9 bu. 25
75

3.5  bu. 
7 .0  bu.

Over 200 4 52.8 bu. 25
75

3.1 bu (1.3)* 
4 .9  bu ( —0.5)*

Irish
potatoes

Under 200 4 80.0 bu. 50
150

37.5  bu.
49.5 bu.

Over 200 3 136.0 bu. 50
150

5.6 bu. 
- 2 . 3  bu.

A lfalfa

Under 150 5 1.89 tons 50
150

.53 ton 
1.02 tons

Over 150 3 3.20 tons 50
150

None
None

C otton

Under 200 6 977 lbs.
(seed cotton)

25
75

177 lbs. seed cotton 
272 lbs. seed cotton

Over 200 3 1266 lbs. 
(Seed cotton)

25
75

23 lbs. seed cotton 
120 lbs. seed cotton

Dark-fired
tobacco

Under 200 3 221 dollars 50
150

31 dollars 
49 dollars

Over 200 7 242 dollars 50
150

—3 dollars 
10 dollars

* Average for C arter Co. * Average excluding C arter Co. * Average for three trials.
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Fig. 1 . Relationship between exchangeable potassium and yields o f tobacco and Irish  potatoes
on check plots receiving no potash.

that could be used by the crops under 
the conditions of these experiments.

Y ie ld  Response G raphs fo r  
E ach C ro p

Another way of presenting data of 
this type graphically in order to bring 
out other significant relationships has 
been suggested by Bray. The yield on 
the plot receiving the high potash incre
ment is taken as 100%, and the yield 
on the check plot is computed as a 
percentage of this yield. Then the 
response of a given crop to potash fer
tilization from a number of experi
ments may be plotted on the same graph 
where the percentage yield of the 
check plot is represented in the vertical 
direction, and the exchangeable soil 
potassium is represented in the hori
zontal direction.

Figure 1 presents the data for dark- 
fired tobacco and Irish potatoes graphed 
in this fashion. A smooth curve has 
been fitted approximately to the points 
for each crop to show the trends. It is 
at once clear that the potash require
ment for potatoes is greater than that 
for tobacco, since for any given level

of exchangeable potassium, ‘ the per
centage yield for tobacco is higher than 
for potatoes.

The data for the 30 corn experiments 
have been graphed in a similar fashion 
in Figure 2. The points for the Carter' 
County experiments have been differ
entiated from the others. The upper 
broken curve shows the trend for the 
Carter County data. The lower broken 
curve shows the trend for the other 
data. The solid curve shows the gen
eral trend of all corn data.

The yield response curves for all 
crops studied have been assembled in 
Figure 3. The curves for alfalfa and 
cotton are less reliable than the others 
because they are based on fewer and 
less consistent data.

R e la tiv e  Potassium  “Requirem ents” 
of Crops

Except for alfalfa, the curves in 
Figure 3 are all similar in general shape 
but they differ in respect to their 
positions on the graph. The relative 
potassium “requirement” of each crop 
may be inferred from this positional



Fig. 2 . R elationship between exchangeable potassium and corn yields on plots receiving no potash.

Fig. 3 . Relationship between exchangeable potassium and yields o f five crops on cheek plots
receiving no potash.
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CARTER COUNTY EXPERIMENTS •  
EXPERIMENTS OUTSIDE CARTER COUNTY

401 i i i i 1-----------1-----------1-----------'—
60 100 140 , 180 x 220

EXCHANGEABLE K IN SOIL (POUNDS PER ACRE)

difference by comparison of the soil 
content of available potassium at some 
suitable yield level, say 90%. In this 
region the curves, except for alfalfa, are 
tending to level out. The approximate

potassium requirements in pounds per 
acre for a 90% yield are as follows: 
corn, 155; alfalfa, 160; cotton, 185; 
dark-fired tobacco, 190; Irish potatoes, 
220.

40L . i i i i i i i i
60 100 140 180 220

EXCHANGEABLE K IN SOIL (POUNDS PER ACRE)
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Other Data on Yield Responses of 
Crops to Potash Fertilization

Bray has recently published a yield 
response curve for corn. Comparison 
of this curve with Figure 2 shows the 
two curves to be very similar. The 
scatter of points in Figure 2, however, 
is somewhat greater than in Bray’s 
graph, and the potassium requirement 
at the 90% yield level is smaller, being 
155 lbs. as compared to 180 lbs. These 
differences are not surprising in view 
of the variations of soil and climatic 
conditions between Tennessee and Il
linois.

Three other recent studies which con
tained all the soil and crop data neces
sary for the preparation of yield re
sponse curves have been published. The 
resultant graphs are not reproduced 
here, but the points of major interest 
brought out by comparison of these 
graphs with those in Figure 3 will be 
presented.

The data on cotton obtained by C. D. 
Hoover in Mississippi gave a curve 
very similar to the one for cotton in 
Figure 3. The potassium requirement 
at the 90% yield level is 180 lbs., which 
is in close agreement with 185 lbs.

in this study. The soil and climatic 
conditions under which Hoover’s data 
were collected are fairly comparable to 
those of the cotton belt of Tennessee, 
so the close agreement in response is 
not surprising.

L. C. Olson’s data on cotton were 
obtained in Georgia. Most of the soils 
had low exchange capacities of about 
three milli-equivalents with only a few 
as high as five or six milli-equivalents. 
This is in contrast to capacities of five 
to 12 milli-equivalents or more for 
most of the soils in the Mississippi and 
Tennessee studies on cotton. The 
curve for cotton obtained from Olson’s 
data is comparable to the others above 
160 lbs. of exchangeable soil potassium, 
but at lower values it is more nearly 
horizontal. Thus at 90 lbs. of avail
able soil potassium the graph of Olson’s 
data indicates a yield level of 70%, 
while in the case of the graph of 
Hoover’s data the yield level is only 
50%. This indicates a higher avail
ability of potassium to cotton in soils 
of lower exchange capacity.

The data on soybeans obtained by 
W. L. Nelson and W. E. Colwell in 

( Turn to page 42)

lbs. o f potash (K sO )Corn at right received no p o tash ; the row o f ta ller corn received 2 5
Fullerton  soil very low in  exchangeable potassium (5 0  lbs. per acre )



Three Thousand Miles to Market
^  C . B a ch m a n

Extension Specialist in Farm Crops, Oregon State College, Corvallis, Oregon

OMEONE defined a seed as “a 
small plant, packaged for ship

ping.” Each year millions and hun
dreds of millions of these tiny plants 
move from the state of Oregon by all 
possible routes to the 13 southern states. 
The South rather strangely gets its 
cover crop seeds from Oregon, which 
is about as far away as one can get and 
still stay in the United States. If 1,650 
freight cars were loaded to 80,000 
pounds, they would just about hold 
the annual southern movement of these 
seeds from Oregon. The money value 
of this transcontinental diagonal move
ment is about $8,000,000.

The crops involved are Austrian 
Winter peas, Willamette vetch (pro
nounced to rhyme with dammit, not 
silhouette), common vetch, Hungarian 
vetch, and common ryegrass. Oregon

bomb—the sun. We are inclined to 
look at all tropical lands and the near 
tropics as places of marvelous fertility 
where one plants a seed and jumps 
back; where the jungle covers by night 
as much land as a man can clear by 
day. But, as many of our soldiers 
found when detailed to raise gardens 
in the South Pacific, a hot sun on bare 
ground does things that are all bad. 
The sun burns out the organic matter 
and the organic matter is the only 
source of nitrogen.

So the lands of the South are the 
same as the coral islands of New 
Guinea—dreadfully shy of nitrogen. 
Most of the southern states raise more 
acres of corn than cotton, but take a 
look at a meager set of statistics below, 
deliberately shortened and simplified 
to avoid dullness:

Area
Average Corn Yield 

1932-41
Total Com Acreage 

Harvested

7 states farthest south (Alabama, Mississippi, 
Louisiana, Texas, Florida, Georgia, South 
Carolina)................................................................. 13.2 bushels per acre 19,629,000

7 northern corn belt states (Ohio, Indiana, 
Illinois, Michigan, Wisconsin, Minnesota,

35,032,000

grows many other seed crops also, but 
these make up the bulk of this unique 
cross-country business.

They are used in the South mainly 
for cover crops—to nail down the soil 
during the winter and to impart to it 
the life-giving nitrogen. It is not always 
understood that most of the southern 
problems are born of the soil.

The main trouble comes from the 
same source as the energy of the atomic

And yet, with the long growing sea
son, plenty of summer moisture, and 
farmers trained to row-crop farming, 
the South succeeds time after time in 
capturing personal and individual acre 
national yield laurels. One can raise 
more corn per acre in the South than 
elsewhere, but in order to do so, the 
commercial fertilizer must be piled on. 
The South incidentally uses more com
mercial fertilizer per acre than the Mid

2 5
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west by several times over. In 1943, 
the last year for which I have seen 
the figures, the southern states above 
(minus Texas) averaged 330 lbs. of 
commercial fertilizer per harvested acre, 
while the corn belt states used an aver
age of 28 pounds.

So we come back to the southern soil 
and the sad lack of nitrogen. That ni
trogen must be supplied either by com
mercial fertilizer or by cover crops or 
both. The use of one does not erase 
the need for the other. As the nitro
gen need became apparent to thought
ful southerners about 50 years ago, they 
experimented with every known legume 
and soon found that legumes would 
not do well in most places without 
phosphate, lime, and often potash. In 
order to correct the glaring nitrogen 
defect, it was often necessary to invest 
heavily in other elements.

At first the vetches and peas were 
bought in Europe, but the supplies were 
uncertain, of poor quality, and difficult 
to get when needed. Oregon jumped 
into the picture about 20 years ago 
and started to ship south in quantity. 
Why Oregon? Because this state has 
that most rare of climatic combinations, 
cool summers without rain, cool to 
promote slow ripening and plump seeds, 
and dry for uninterrupted harvests.

Expanded Rapidly

Acreage expansion, at first slow and 
spasmodic, received a boost from the 
AAA soil improvement program. The 
groundwork had been laid by years of 
careful experimental work in all of 
the southern states. County agents 
were prepared to tell people exacdy 
where they could seed each kind of 
cover crop, how much to seed, when 
to seed, how to fertilize, and when to 
turn it down.

It had been demonstrated that con
tinuous cover cropping tended to build 
up yields, or give a cumulative effect. 
Thus the second five years of a cover 
crop program usually produced more 
corn or cotton per acre than the first

five years, whereas with commercial 
nitrogen, or “sto’ bought nitrogen” 
there was no such bonus yield.

The cover crops had other advan
tages: prevention of erosion, of course, 
and use for pasture and hay. The “sto’ 
bought nitrogen” could hardly compete 
in these uses.

At any rate, the cover crop acreage in 
Oregon responded generously to the 
stimulus of the AAA program and later 
to the still greater needs fostered by the 
war-time nitrogen shortage. Here is 
the over-all acreage of all of these crops 
grown in Oregon for seed:

A c r e a g e  a l l  C ov er  C rop s  
Y e a r  in  O reg on

1930 ......................  30,100
1935...................... 71,900
1940 ...................... 251,200 (AAA boost)
1942 .......................  387,000 (War-time needs)

Since then acreage has slumped due 
to removal of support prices on peas 
and because of insect troubles with 
hairy vetch. In many western Oregon 
counties one acre out of every four is 
still in these cover crop seeds, and in 
the 150-mile length of the Willamette 
Valley, no matter what road one travels, 
he is never out of sight of a seed field.

Of all the cover crops used in the 
South, hairy vetch gets the nod over 
competitors. On southern farms it will 
grow on dry soils where peas fear to 
tread; it will thrive on soils so acid 
that other vetches and peas never even 
start; it will survive sudden blasts from 
cruel north winds that send other shiv
ering crops below ground; and it is the 
all around foolproof crop. Its cold re
sistance can be gauged by the fact that 
the only state outside of Oregon that 
historically has been a consistent seed 
producer is Michigan.

Unfortunately, from a seed producer’s 
standpoint the hairy vetch is the bad 
boy of the group. Seed shatters with 
eager haste to do its own harvesting, 
drastically limiting the acreage on any 
one farm; a sudden hot spell of 90° or 
more may blast the blooms and reduce 

(Turn to page 47)
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A b o v e : A  W illa m e t te  V a lle y  se e d  fa r m  w ith  h a ir y  v e tc h  in  th e  fo re g r o u n d  n e a r ly  re a d y  f o r  h a rv e st.

B elow : The Federal-State Laboratory at Corvallis tests more seed samples than any other laboratory
in the U. S.



A b o v e : I n  L in c o ln  C o u n ty , M is s is s ip p i, a  fa r m e r  in o c u la te s  h is  seed  o f  w in te r  p e a s  f r o m  O re g o n .

B elow : Cotton in the fam ous D elta country o f Mississippi follow ing soil-enriching crop o f winter
legumes.



A bove: Dusting; hairy vetch fo r weevil contro l. Nearly the entire Oregon acreage was dusted in the
spring o f 1 9 4 6 .

B elow : This barren hillside clearly shows the deep erosion which inevitably results from  row
cropping on steep land.

Ihhh

I B



A New National 
Soil Association

A little vague, perhaps, to most people only a 
few years ago, the words “soil conservation” have 
now come to mean one of the greatest national 
projects for maintaining this country’s wealth 
and power and recognized as the concern of 

everyone. Announcement of the formation of a National Association of Soil 
Conservation District Governing Officials in August of this year is therefore 
to be welcomed as another means not only of awakening public consciousness 
but of greater efficiency within the project.

The new association explains its background as stemming from the dust 
storms of the mid-thirties and the increasing soil erosion which aroused the 
Nation to the need for combatting this menace. Conservation research was 
strengthened and watershed demonstration projects and CCC camps were estab
lished throughout the country to show farmers how to control soil erosion with 
crops best adapted to good land use. Out of these experiences grew the knowl
edge that responsibility for conservation work must rest with local farmers and 
ranchers.

To accomplish this, state legislatures in 1937 began to pass soil conservation 
district laws, patterned after a national model, authorizing the establishment 
of soil conservation districts under time-honored democratic processes of petition, 
referendum, and election. A soil conservation district is an organization of 
farmers, by farmers, for farmers, and is a local subdivision of a state, set up 
under the laws of the state in which it lies. It is organized and run by farmers 
and ranchers to protect farm and ranch land from erosion, conserve rainfall, 
and improve productivity. It is authorized to ask and receive help from state, 
federal, and local governments and from private sources. The Soil Conservation 
Service and other federal and state units and private sources furnish technical 
and other aid to districts.

Between 1937 and mid-June 1946, farmers and ranchers had formed over 
1,600 soil conservation districts in 48 states. These districts included more than
3,800,000 farms—over two-thirds of the farms and ranches in the country— 
containing over 800,000,000 acres. Additional districts are being formed at a 
rapid rate. District governing officials have organized state associations in two- 
thirds of the states of the Union. These officials found that state associations 
of members of district governing bodies enabled them to develop better methods 
for managing the districts. They then felt the need for a national association 
to do a similar job on a national scale.

Representatives of soil conservation districts from 32 states met in Wash
ington in January 1946 and instructed E. C. McArthur of Gaffney, S. C., President
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of the South Carolina Association, to form a committee to organize a national 
association. This committee of 18 met in Chicago in July, adopted a constitution, 
and elected a temporary board of directors—one from each of the seven geo
graphical divisions of the country. The temporary Board then elected Mr. 
McArthur President and R. L. Rutter, Jr.,- of the Kittitas Soil Conservation 
District of Washington, Vice-president. Other states represented on the Board 
of Directors include Texas, Colorado, Kansas, Ohio, and Maine. Other states 
represented on the Committee were Alabama, Louisiana, Kentucky, Michigan, 
Indiana, Maryland, Nebraska, West Virginia, Minnesota, and Arizona.

The National Association is to be a non-profit, non-partisan organization 
formed to accelerate the effective functioning of soil conservation districts as 
democratically organized and operated public instrumentalities, through which 
landowners and operators may work cooperatively in effectuating the conserva
tion and wise use of the Nation’s soil and water resources. Its more specific 
purposes are:

a. To facilitate the exchange of information, knowledge, and experience 
among soil conservation district governing bodies.

b. To collect, compile, and disseminate information relating to the or
ganization and effective functioning of soil conservation districts.

c. To further the functioning of State Associations, or other organized 
groups of members of soil conservation district governing bodies.

d. To advance generally the organization and functioning of soil con
servation districts, including matters relating to applied sciences, processes 
of administration, and management arts used by them.

An organization actively carrying out the four purposes listed above should 
be able to perform a substantial service in strengthening soil conservation work 
throughout the country. It is to be hoped that this new Association will succeed 
in developing a well-rounded program based on these purposes, and its activities 
will be watched with interest.

T i l  3  T llcc IT ^ ur All-American holiday has a deeper meaning in
X  U d l l J l a y i V l U y  store for it this year. Events of the past few years

have made individuals more keenly aware of their 
everyday blessings. Things like freedom and peace and health are more than 
words in songs, more than words of grace spoken over the roast turkey. They 
have come to life with a personal and present feeling.

This Thanksgiving will be more than a recounting of our personal benefits. 
A keener edge has been put upon our sympathy for the less fortunate, and our 
prayers are including them. We are more interested/ in the brotherhood of 
man and hopeful for its greater recognition. But recognition will not come 
with the wishing for it; recognition comes with a day-in and day-out living 
of ideals—an earnest pursuit of the principles we deem worthwhile.

Let us appreciate the abundance that is ours, but let us also find the time 
and the occasion to manifest in actual deeds the thoughts that come to mind 
as we say our Thanksgiving prayer.
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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 22.551920.................. 15.9 17.3 125.3 141.7 61.8 182.6 16.46 25.651921.................. 17.0 19.5 113.3 113.1 52.3 103.0 11.63 29.141922.................. 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 30.92

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

October........ 22.30 45.9 126.0 180.0 113.0 151.0 14.30 51.00
November... . 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30
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
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

1920.................. 128
Index

173
Numbers

180
(Aug. 1909- 

161
-Ju 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.................. 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.................. 167 408 214 219 170 160 138 234 212
1945

October........ 180 459 181 205 176 171 120 226 181
November... 182 467 188 212 173 173 126 227 235
December... 184 438 197 221 170 174 130 228 223

1946
January....... 180 363 208 237 171 174 132 226 249
February. . . 186 339 209 254 173 175 133 223 275
March.......... 183 319 225 269 178 179 137 211 283
April............ 190 429 232 279 181 179 126 213 282
May............. 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
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Wholesale Prices of Ammoniates
Fish scrap, Tankage High grade

dried 11%. ground
11-12% ammonia, blood.

Nitrate
ammonia, 
15% bone

15% bone 16-17%
Sulphate Cottonseed 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 umt 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

6.71October.............. 1.75 1.42 7.81 5.77 4.86
November......... 1.75 1.42 7.81 5.77 4.86 6.71
December.......... 1.75 1.42 7.81 5.77 4.86 6.71

1946 4.86 6.71January............. 1.75 1.42 7.81 5.77
February............ 1.75 1.42 7.81 5.77 4.86 6.71
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
May.................... 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 17.15 8.14 6.07 12.14
September......... 2.22 1.46 10.60 6.95 6.07 12.14

Index Numbers (1910-14— 100)

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 ................
1945 

October.. . .  
November. 
December..

1946 
January. . .  
February. .
March........
April..........
May .
June .
July............
August. . . .  
September.

113 90 173
112 102 177
111 86 168
115 87 155
113 84 126
112 79 145
100 81 202
96 72 161
92 64 137
88 51 89
71 36 62
59 39 84
59 42 127
57 40 131
59 43 119
61 46 140
63 48 105
63 47 115
63 48 133
63 49 157
65 49 175
65 50 180
65 50 219

65 50 223
65 50 223
65 50 223

65 50 223
65 50 223
65 50 223
65 50 223
65 50 259
70 50 295
70 50 332
83 51 490
83 51 303

132
137
142
151
140 
166 
188 
142
141 
112
62
81
89
88
97

132
106
125
124
151
163
163
163

163
163
163
163
163
163
163
173
182
231
231
197

140
136 
107 
117 
129 
128 
146
137 

12 
63 
36 
97 
79 
91

106
120
93

115
99

112
150
144
144

144
144
144
144
144
144
144
144
144
158
180
180

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
191
191
191
191
191
207
224
273
345
345
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Wholesale Prices

Super Florida
phosphate land pebble

Balti 68% f.o.b.
more, mines, bulk,

per unit per ton
1910-14........... . .  $0,536 $3.61
1922.................. .566 3.12
1923.................. .550 3.08
1924.................. .502 2.31
1925.................. .600 2.44
1926.................. .598 3.20
1927.................. .525 3.09
1928.................. .580 3.12
1929.................. .609 3.18
1930.................. .542 3.18
1931.................. .485 3.18
1932.................. .458 3.18
1933.................. .434 3.11
1934.................. .487 3.14
1935.................. .492 3.30
1936.................. .476 1.85
1937.................. .510 1.85
1938.................. .492 1.85
1939.................. .478 1.90
1940................. .516 1.90
1941.................. .547 1.94
1942.................. .600 2.13
1943.................. .631 2.00
1944.................. 2.10
1945

October........ .650 2.20
November. . .650 2.20
December... .650 2.20

1946 
January....... .650 2.20
February. . 
March.. ' . . . .

.650 2.20

.650 2.20
April............ .650 2.20
May............. .650 2.20
June............. .650 2.30
July.............. .650 2.60
August......... .700 2.60
September. . .700 2.60

1922.................. 106
Index
87

1923.................. 103 85
1924.................. 94 64
1925.................. 110 68
1926.................. 112 88
1927.................. 100 86
1928................. 108 86
1929................. 114 88
1930.................. 101 88
1931................. 90 88
1932................. 85 88
1933................. 81 86
1934................. 91 87
1935................. 92 91
1936................. 89 51
1937................. 95 51
1938................. 92 51
1939................. 89 53
1940................. 96 53
1941.................. 102 54
1942................. 112 59
1943................. 117 55
1944................. 120 58

1945
October........ 121 61
November... 121 61
December... 121 61

1946
January 121 61
February. . . 121 61
March.......... 121 61
April............ 121 61
May............. 121 61
June............. 121 64
July.............. 121 72
August........ 131 72
September. . 131 72

of Phosphates and Potash **
Tennessee Muriate Sulphate Sulphate
phosphate of potash of potash of potash

rock. bulk. in bags, magnesia,
75% f.o.b. per unit. per unit, per ton,

mines, c.iJ. At c.i.f. At c i.f. At
bulk, lantic and lantic and lantic and

per ton Gulf ports Gulf ports Gulf ports
$4.88 $0,714 $0,953 $24.18
6.90 .632 .904 23.87
7.50 .588 .836 23.32
6.60 .582 .860 23.72
6.16 .584 .860 23.72
5.57 .596 .854 23.58
5.50 .646 .924 25.55
5.50 .669 .957 26.46
5.50 .672 .962 26.59
5.50 .681 .973 26.92
5.50 .681 .973 26.92
5.50 .681 .963 26.90
5.50 .662 .864 25.10
5.67 .486 .751 22.49
5.69 .415 .684 21.44
5.50 .464 .708 22.94
5.50 .508 .757 24.70
5.50 .523 .774 15.17
5.50 .521 .751 24.52
5.50 .517 .730 24.75
5.64 .522 .780 25.55
6.29 .522 .810 25.74
5.93 .522 .786 25.35
6.10 .522 .777 25.35

6.28 .535 .797 26.00
6.40 .535 .797 26.00
6.40 .535 .797 26.00
6.40 .535 .797 26.00
6.40 .535 .797 26.00
6.40 .535 .797 26.00
6.40 .535 .797 26.00
6.40 .535 .797 26.00
6.45 .471 .729 22.88
6.60 .471 .729 22.88
6.60 .471 .729 22.88
6.60 .471 .729 22.88

Number* (1910*14=100)
141 89 95 99
154 82 88 96
135 82 90 98
126 82 90 98
114 83 90 98
113 90 97 106
113 94 100 109
113 94 101 110
113 95 102 111
113 95 102 111
113 95 101 111
113 93 91 104
110 68 79 93
117 58 72 89
113 65 74 95
113 71 79 102
113 73 81 104
113 73 79 101
113 72 77 102
110 73 82 106
129 73 85 106
121 73 82 105
125 73 82 105

129 75 84 108
131 75 84 108
131 75 84 108
131 75 84 108
131 75 84 108
131 75 84 108
131 75 84 108
131 75 84 108
132 66 76 95
135 66 76 95
135 66 76 95
135 66 76 95

Manure 
salts 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports1 

SO.657

.537

.586

.607

.610

.618

.618

.618

.601

.483

.444

.505

.556

.572

.570

.573

.570

.205

.195

.195

.200

.200

.200

.200

.200

.200

.200

.200

.176

.176

.176

.176

82
89
92
93
94 
94 
94 
91 
74 
68 
77 
85 
87 
87 
87 
87 
84 
83 
83

83
83
83
83
83
83
83
83
80
80
80
80
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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 prices
modities of all com Fertilizer Chemical Organic * Superphosprices* bought* modities! material! ammoniates 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
October. . .  199 182 154 97 57 175 121 78
November. 205 182 156 97 57 175 121 78
December.. 207 183 156 97 57 175 121 78

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
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 67 296 131 70
September. 243 210 181 108 67 226 131 70
* U. S. D. A. figures. Beginning Jan u ary  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 of Labor index converted to 1910-14 base.
1 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, New York. These indexes are complete since 1897. 
The series was revised and reweigrhted as of March 1940 and Noveniber 1942.

1 Since Ju n e  1941, m anure sa lts  a re  quoted F.O .B. mines exclusively.
• • The w eighted av erag e  of prices actu ally  paid for potash are  low er than t t *  

annual av e ra g e  because since 1926 over 90% of the potash used in agricu ltu re  has 
been co n tracted  for during the discount period. Since 1937j m ax*mum_dj ;S ° ” *
has been 12% . Applied to  m u riate  of potash, a  price sligh tly  a h o v e  ».4 7 1 per 
unit K *0 thus m ore n early  approxim ates the annual average  than do prices based 
on a rith m etica l av erag es of m onthly quotations.



w ction  contain* a short review o f some o f the most practical and im portant bulletins, and lists 
recent publications o f the United States Departm ent o f A griculture, the State Experim ent Stations, 

and Canada, relating to Fertilizers, Soils, Crops, and Econom ics. A file o f this departm ent o f BETTER  
CRO PS W ITH  PLANT FOOD would provide a com plete index covering all publications from  these 
sources on the particu lar sub jects named.

F e r t i l iz e r
" A n n u a l R e p o r t  f o r  t h e  C a le n d a r  Y e a r  1 9 4 5 ,"  

B u . o f  C h e m .,  D e p t , o f  A g r ., S a c r a m e n to  1 4 , 
C a li f . ,  O ct. 1 9 4 5 .

" S p in a c h  F e r t i l iz e r  E x p e r im e n t s ,"  D iv . o f  
T ru ck . C ro p s , U n iv . F a r m , D a v is , C a li f . ,  T . C . 
M im e o .  N o .  3 7 ,  1 9 4 6 .

" F e r t i l iz e r s  f o r  1 9 4 7 ,"  T h e  M a r it im e  F e r 
t i l i z e r  C o u n c il ,  M o n c to n , N . S ., C a n a d a .

" A n n u a l R e p o r t ,  S ta te  C h e m is t  o f  F lo r id a ,  
Y r. e n d . D e c . 1 9 4 5 , P t. I :  F e r t i l iz e r s ,"  C h e m .  
D iv ., A g r . D e p t . ,  T a l la h a s s e e ,  F la .

" F e r t i l iz e r  M a te r ia ls  U sed  in  F lo r id a  f o r  
F is c a l  Y e a r  Ju ly  1 , 1 9 4 5 , th r u  Ju n e  3 0 , 1 9 4 6 ,"  
F e r t i l iz e r  S ta t. D iv ., B u . o f  In s p ., T a l la h a s s e e ,  
F la .

" L im in g  t h e  S o i l  t o  In c r e a s e  t h e  Y ie ld  o f  
C o tto n ,"  A g r . E x p . S ta ., E x p e r im e n t , G a ., P r. 
B u i. 5 7 2 ,  A u g . 1 6 , 1 9 4 6 , L .  C . O lson  a n d  
R . P . B le d s o e .

" C o u n ty  F e r t i l iz e r  D a ta : M ix e d  G o o d s  a n d  
M a ter ia ls , Ju ly  1 , 1 9 4 5  th r o u g h  Ju n e  3 0 ,  
1 9 4 6 ,"  S t. D e p t , o f  A g r ., J a c k s o n ,  M iss.

" P o u ltry  M a n u re  a n d  H o w  to  U se I t ,"  E x t. 
S e r v ic e ,  N . J .  S ta te  C o lle g e  o f  A g r ., R u tg ers  
U n iv ., N e w  B r u n s w ic k , N . J . ,  E x t . B u i. 2 4 1 ,  
A p r il  1 9 4 6 , H . R . C o x .

" O h io  L a w  R e la t in g  to  S a le  o f  A g r icu ltu ra l  
L im in g  M a te r ia l ,"  D iv . o f  P la n t  In d . ,  D ep t,  
o f  A g r .,  C o lu m b u s , O h io .

" S u m m a r y  o f  F e r t i l iz e r s  a n d  F e r t i l iz e r  M a
t e r ia ls  S o ld  in  S o u th  C a ro lin a ,"  C lem so n  
A g r . C o lle g e ,  C le m s o n , S . C ., A u g . 3 0 ,  1 9 4 6 ,
B . D . C lo a n in g e r .

" F e r t i l iz e r  T e s t s  w ith  C o tto n  a n d  C orn  a t  
t h e  E l  P aso  V a lley  S u b s ta t io n , 1 9 4 3 -4 5 ."  S u b 
s ta t io n  N o .  1 7 , Y s le ta , T e x a s ,  P . R . 9 9 3 , M ar. 
1 1 , 1 9 4 6 , P . J .  L y e r ly .

" E f f e c t  o f  P h o s p h a te s  u p o n  t h e  P e r c e n ta g e  
o f  P h o s p h o r ic  A c id  in  P a stu re  G ra sses ,"  A g r . 
E x p . S ta ., T e x a s  A  £r M , C o lle g e  S ta t io n , 
T e x a s , P . R . 9 9 6 , M ar. 2 3 ,  1 9 4 6 , J .  F .  F u d g e  
a n d  R . R . L a n c a s t e r .

" D is tr ib u t io n  o f  F e r t i l iz e r  S a le s  in  T e x a s ,  
Ju ly  1 -D ec . 3 1 ,  1 9 4 5 ,"  A g r . E x p . S ta ., T e x a s  
A  6r M , C o lle g e  S ta t io n , T e x a s ,  P . R . 9 9 8 ,  
A p r . 9 ,1 9 4 6 ,  J .  F . F u d g e .

Soils
" G e n e r a l  S u m m a r y  o f  S o il  E x p e r im e n t  

F ie ld  R esu lts— J o l ie t ,  A G  8 3 4 ;  D ix o n , A G  8 3 5 ;

C la y to n , A G  8 3 6 ;  A le d o ,  A G  8 3 7 ;  C a r th a g e ,  
A G  8 3 8 ;  C a r lin v ille , A G  8 3 9 a ;  K e w a n e e ,  
A G  8 4 0 ;  O q u a w k a ,  A G  8 4 1 ;  M c N a b b , A G  8 4 2 ;  
M t. M orr is , A G  8 4 3 ;  M in o n k , A G  8 4 4 ;  H ar ts -  
b u r g , A G  8 4 5 ;  B r o w n s to w n , A G  9 5 3 ;  T o l e d o ,  
A G  1 0 2 3 ;  N e w t o n , A G  1 0 9 6 a ; E n fie ld ,  A G  
1 0 9 6 b ;  W est S a le m , A G  1 0 9 6 c ; E w in g , A G  
1 0 9 6 d ; D ix o n  S p r in g s , A G  1 0 9 6 e ;  R a le ig h ,  
A G  1 0 9 6 f ;  L e b a n o n ,  A G  1 0 9 6 g ; O b lo n g , 
A G  1 0 9 6 h ;  S p a r ta , A G  1 0 9 6 i ;  E l iz a b e th to w n ,  
A G  1 0 9 6 j ;  B lo o m in g to n , A G  1 1 4 5 ; A n t io c h , 
A G  1 1 4 6 ; U rb a n a , A G  1 1 5 0  R e v . ;"  A g r . E x p .  
S ta ., U n iv . o f  I l l in o is ,  U rb a n a , III., M ay  1 9 4 6 ,
F . C . B a u e r , A . L .  L a n g , M . H . N e ls o n , L .  B . 
M ille r , P . E . J o h n s o n ,  C . J .  B a d g e r ,  a n d  C . H .  
E arn  h a m .

" D ir e c t io n s  f o r  C o lle c t in g  S o il  S a m p le s  fr o m  
a  4 0 -A c r e  F ie ld ,"  D e p t , o f  A g r o n .,  U n iv . o f  
I l l in o is , U rb a n a , 111., M -3 9 7 , F e b .  1 9 4 6 .

" S o il  C o n serv a tio n  D istr icts  in  In d ia n a ,"  
D e p t , o f  A g r . E x t .,  P u rd u e  U n iv ., L a fa y e t t e ,  
I n d . ,  L e a f .  2 3 3  ( 2 n d  R e v . ) ,  1 9 4 6 .

" E x p e r im e n t s  in  t h e  C o n tr o l  o f  S o i l  E ro s io n  
in  C en tra l N e w  Y o r k "  A g r . E x p . S ta ., C o r 
n e l l  U n iv ., I t h a c a , N . T . ,  B u i. 8 3 1 , A p r . 1 9 4 6 ,
G . R . F r e e ,  E . A . C a r le to n , J o h n  L a m b ,  Jr .,  
a n d  A . F . G u sta fso n .

" O r c h a rd -S ite  S e le c t io n ,"  N . T .  S ta te  C o lle g e  
o f  A g r ., C o r n e l l  U n iv ., I t h a c a , N . Y ., E . B id .  
6 9 7 , Ju n e  1 9 4 6 , D a m o n  B o y n to n .

" P u b lic a t io n s  o f  G . S . F r a p s  a n d  W o r k  o f  
D iv is ion  o f  C h em is try  T e x a s  A g r ic u ltu ra l E x 
p e r im e n t  S ta t ion  1 9 0 3 -1 9 4 5 ,"  A g r . E x p . S ta ., 
T e x a s  A  &  M , C o lle g e  S ta t io n , T e x . ,  P . R . 
9 5 8 , S ep t . 1 0 , 1 9 4 5 , A . D . J a c k s o n , E d ito r .

" E c o n o m ic  L a n d  C la ss ifica t ion  o f  G ray son  
C o u n ty ,"  A g r . E x p . S ta ., V a. P o ly te c h n ic  In s t., 
B la c k s b u r g , V a., B u i. 3 9 2 , M ar. 1 9 4 6 , G . W . 
P atte son  a n d  Z . M . K .  F u lto n , Jr .

" S o m e  S o il  P ro p e r t ie s  W h ic h  In f lu e n c e  th e  
U se o f  L a n d  in  W est V irg in ia ,"  A g r . E x p .  
S ta ., W . V a. U n iv ., M o rg a n to w n , W . V a., 
B u i. 3 2 1 , S ep t . 1 9 4 5 , R . M . S m ith , G . G . 
P o h lm a n , a n d  D . R . B ro w n in g .

Crops
" G r o w in g  A lfa l fa  o n  S a n d  M ou n ta in ,"  

A g r . E x p . S ta ., A la b a m a  P o ly te c h n ic  In s t., 
A u b u rn , A la .,  P . R . 3  (R e v .  Ju ly  1 9 4 6 ) ,  R . C . 
C h r is to p h er .

" F o r ty -s ev e n  Y ea rs  o f  E x p e r im e n ta l  W o r k  
w ith  G rasses  a n d  L e g u m e s  in  A la s k a ,"  A g r.
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E x p . S ta ., U n iv . o f  A la s k a ,  C o lle g e ,  A la s k a ,  
B u i. 1 2 , N o v . 1 9 4 5 , D o n  L .  I r w in .

" B la c k e y e  B e a n s  in  C a li fo r n ia ,"  A g r . E x p .  
S ta ., U n iv . o f  C a li f . ,  B e r k e l e y ,  C a li f . ,  B u i. 6 9 6 ,  
F e b .  1 9 4 6 , W . W . M a c k ie .

" C itr u s  C u ltu r e  in  C a li fo r n ia ,”  A g r . E x t. 
S er ., U n iv . o f  C a li f . ,  B e r k e le y ,  C a li f . ,  C ir . 1 1 4 , 
f a n .  1 9 4 0  ( R e v .  F e b .  1 9 4 6 ) ,  R . E . C ary l 
( R e v .  b y  J .  C . J o h n s t o n ) .

" H a y s  a n d  H a y  M a k in g  in  t h e  P ra ir ie  
P r o v in c e s ,"  D o m in io n  E x p . F a r m , B r a n d o n ,  
M a n ito b a , C a n ., P u b l. 7 2 2 , A u g . 1 9 4 6  ( R e v . ) ,  
M . f .  T in l in e .

" H o r t ic u ltu r a l  E x p e r im e n t  S ta t io n , R e p o r t  
f o r  1 9 4 3 -1 9 4 4 ,"  O n tar io  H o r t .  E x p .  S ta ., 
V in e la n d  S ta ., O n t., C a n ., 1 9 4 5 .

" A z a le a  C u ltu r e  f o r  F lo r id a ,"  A g r . E x p .  
S ta ., U n iv . o f  F la . ,  G a in e s v il le , F la . ,  P . B id .  
6 2 1 ,  A p r i l  1 9 4 6 , R . f .  W ilm o t  a n d  R . D . 
D ic k e y .

" W in t e r  P a s tu r in g  a n d  F e e d in g  o f  C a tt le ,"  
G a . E x p . S ta ., E x p e r im e n t ,  G a ., P . B u i. 5 7 0 ,  
Ju ly  2 4 ,  1 9 4 6 , O . E . S e l l  a n d  Z . A . M assey .

" G r o w in g  S m a l l  G ra in s ,”  G a . E x p . S ta .,  
E x p e r im e n t ,  G a ., P . B u i. 5 7 3 , A u g . 1 9 , 1 9 4 6 , 
U . R . G o r e  a n d  J .  G . F u tr a l.

" F o u r  F i e ld  C r o p  R o ta t io n s ,”  A g r . E x p .  
S ta ., U n iv . o f  111., U r b a n a , 111., A G  1 2 8 8 ,  
D e c . 1 9 4 5 , F . C . B a u e r .

" H e lp s  f o r  t h e  H o m e  G a r d e n ,"  D e p t , o f  
A g r . E x t . ,  P u r d u e  U n iv ., L a fa y e t t e ,  I n d . ,  E . 
B u i. 2 3 8  ( 4 t h  R e v . ) ,  1 9 4 6 , W . B . W a rd .

" In d ia n a  P e a c h  P r o d u c t io n ,"  D e p t , o f  A g r . 
E x t .,  P u r d u e  U n iv ., L a fa y e t t e ,  I n d . ,  E . B id .  
3 2 2 ,  1 9 4 6 , C . L .  B u r k h o ld e r  a n d  C la r e n c e  E .  
B a k e r .

" O r n a m en ta l S h r u b s , T h e i r  P la n t in g  a n d  
C a r e ,”  D e p t ,  o f  A g r . E x t . ,  P u r d u e  U n iv ., 
L a fa y e t t e ,  I n d . ,  E . B u i. 3 2 4 , R . B . H u ll.

" T h e  R e t t in g  o f  H e m p :  I .  F ie ld  R e tt in g  o f  
H e m p  in  I o w a ,"  A g r o n . S e c t .,  I o w a  S ta te  
C o lle g e ,  A m e s ,  I o w a ,  R es . B u i. 3 4 2 , M ay  
1 9 4 6 , W . H . F u ll e r ,  A . G . N o r m a n , a n d  C . P . 
W ils ie .

" T h e  R e t t in g  o f  H e m p :  I I .  C o n tr o l le d  R e t 
t in g  o f  H e m p ,"  A g r o n . S e c t . ,  I o w a  S ta te  C o l
l e g e ,  A m e s ,  I o w a ,  R es . B u i. 3 4 3 , M ay  1 9 4 6 ,  
W . H . F u l l e r  a n d  A . G . N o r m a n .

" T h e  R e t t in g  o f  H e m p  I I I .  B io c h e m ic a l  
C h a n g e s  A c c o m p a n y in g  R e tt in g  o f  H e m p ,”  
A g r o n . S e c t . ,  I o w a  S ta te  C o ll e g e ,  A m e s , I o w a ,  
R es . B u i. 3 4 4 ,  M ay  1 9 4 6 , W . H . F u l l e r  a n d  
A . G . N o r m a n .

" T h e  H o m e  L a w n ,"  A g r . E x p . S ta ., I o w a  
S ta te  C o l l e g e ,  A m e s , I o w a ,  E . B u i. P 8 0 , A p n l  
1 9 4 6 , H . L .  L a n tz ,  L .  C . G r o v e , a n d  E . P . 
S y lw es te r .

" F i f ty - e ig h th  A n n u a l R e p o r t ,  A g r ic u ltu ra l  
E x p e r im e n t  S ta t io n  o f  U n iv ers ity  o f  K e n 
t u c k y ,”  L e x in g to n ,  K y . ,  1 9 4 5 .

“ B u r le y  T o b a c c o  P r o je c t  f o r  4 -H  C lu b s ,"  
A g r . E x t. D iv ., U n iv . o f  K y . ,  L e x in g to n , K y . ,  
C ir . 4 1 2 ,  Ja n . 1 9 4 6 , E . J .  K in n e y .

" G u id e  t o  P la n tin g  F o r e s t  T r e e s ,"  A g r . 
E x t . D iv ., U n iv . o f  K y .  L e x in g to n , K y .,  L e a f .  
1 0 1 , Ja n . 1 9 4 6 , W . E . J a c k s o n .

" Id e n t if ic a t io n  o f  B lu e b e r r y  V a r ie t ie s  b y

P la n t  C h a ra c te r s ,"  A g r . E x p . S ta ., M ass. S tate  
C o lle g e ,  A m h e r s t ,  M ass ., B u i. 4 3 1 , M ay  1 9 4 6 , 
J o h n  S . B a ile y  a n d  A r th u r  P . F r e n c h .

" F if ty - s e c o n d  A n n u a l R e p o r t ,  A g r icu ltu ra l 
E x p e r im e n t  S ta t io n , U n iv ers ity  o f  M in n eso ta , 
Ju ly  1 , 1 9 4 4 -Ju n e  3 0 ,  1 9 4 5 ,”  U n iv ers ity  F a rm ,  
St. P a u l, M in n .

" F lo w e r  G a rd e n in g ,"  A g r . E x p . S ta ., U niv . 
o f  M o ., C o lu m b ia , M o ., C ir . 3 0 6 , M arch  1 9 4 6 , 
J .  E . S m ith , Jr .

" P ro d u c t io n  o f  V e g e ta b le  P lan ts ,”  A g r. 
E x p . S ta ., U n iv . o f  M o ., C o lu m b ia , M o ., C ir. 
3 0 8 , M arch  1 9 4 6 , A u b r e y  D . H ib b a r d .

" A lfa l fa  S e e d  P ro d u c t io n ,”  E x t. S e r v ., U niv . 
o f  N e b r . ,  L in c o ln ,  N e b r . ,  C ir . 1 6 8 , Ju n e  1 946 .

" C o m m o n  R e d  C lo v e r  in  N e b r a s k a ,”  E x t. 
S er v ., U n iv . o f  N e b r . ,  L in c o ln , N e b r . ,  C ir. 
1 6 9 , Ju n e  1 9 4 6 .

" P la n tin g  a n d  C a r in g  f o r  t h e  L a w n ,"  A g r. 
E x p . S ta ., R u tg er s  U n iv ., N e w  B ru n sw ick . 
N . J . ,  B u i. 7 2 4 , M arch  1 9 4 6 , G ilb e r t  H .  
A h lg r e n .

" F ifty -s ix th  A n n u a l R e p o r t ,  A g ricu ltu ra l  
E x p e r im e n t  S ta t io n , N e w  M ex ico  C o lle g e  o f  
A g r ic td tu re  a n d  M ec h a n ic  A rts ,"  S ta te  C o l
l e g e ,  N . M ., 1 9 4 4 -1 9 4 5 .

" A p p le - T r e e  P ru n in g  W o u n d s  T rea tm en t  
a n d  H e a lin g  in  S o u n d  a n d  W in ter -In ju r ed  
T r e e s ,"  A g r . E x p . S ta ., C o r n e l l  U n iv ., I th a c a ,  
N . Y ., B u i. 8 2 1 , O ct. 1 9 4 5 , D . S . W e lc h  a n d  
L .  H . M acD an ie ls .

" B e t t e r  W h e a t  f o r  N e w  Y o r k ,"  A g r . E x p .  
S ta ., C o r n e l l  U n iv ., I t h a c a , N . Y ., B u i. 8 2 8 .  
Ja n . 1 9 4 6 , H . H . L o v e  a n d  W . T . C ra ig .

" A  Y e a r  t o  R e m e m b e r ,"  N . C . A g r . E x t. 
S erv ., S ta te  C o lle g e  S ta ., R a le ig h , N . C ., 1 945 .

" R e c o r d  o f  a  5 0 -y e a r - o ld  A p p le  O le  h a r d ,”  
A g r. E x p . S ta ., W o o s te r , O h io , B u i. 6 6 1 ,  
A p r il  1 9 4 6 , C . W . E lle n  w o o d  a n d  T .  E . 
F o w le r .

" D a iry  F a r m in g  B a s e d  o n  t h e  L ib e r a l  U se 
o f  M e a d o w  C ro p s ,"  A g r . E x p . S ta ., W oo ster , 
O h io , B u i. 6 6 2 , A u g . 1 9 4 6 , M . A . B a c h te ll ,  
C . J . W illa r d , W . L iv e z e y ,  a n d  C . F . M on roe .

" Y o u r  L a w n ,"  A g r . E x t. S er v ., O h io  S ta te  
U n iv ., C o lu m b u s , O h io , N o .  2 7 1 , M ay  1 9 4 6 ,
C . J .  W il la r d  a n d  V ic to r  H . R ies .

" T r ia l s  o f  S w e e t  C orn  H y b r id s  a t  C o lu m b u s , 
O h io , 1 9 4 5 ,"  D ep t, o f  A g ro n ., A g r . E x p . S ta ., 
W o o ster , O h io , A g ro n . M im e o . 1 0 0 , M arch  
1 9 4 6 , J .  B . P a r k  a n d  P . P . P res ton .

“ W id e  R o w  P la n tin g  o f  S m a ll  G ra in s  t o  
E sta b lish  S w e e t  C lo v e r  a n d  L e s p e d e z a ,"  A g r. 
E x p . S ta ., S t i llw a te r , O k la .,  B u i. B -2 9 8 , Ju n e  
1 9 4 6 , H o r a c e  J .  H a r p e r .

" C h e m ic a l  D e fo l ia t io n  o f  C o tto n ,"  A g r. 
E x p . S ta ., S t i llw a te r , O k la ., B u i. B -3 0 2 , A u g . 
1 9 4 6 , H . E . D u n la v y , I .  M . P arro tt . M . G o b e r ,  
a n d  C . H . B rett .

" C o w p e a s  in  O k la h o m a ,"  A g r . E x p . S ta ., 
S tillw a te r , O k la ., M im e o . C ir . M -1 6 0 , M ay  
1 9 4 6 , L .  L .  L ig o n .

" F o r a g e  P ro d u c t io n  o f  W in ter  S m a l l  G rain  
V a r ie t ie s  a n d  A n n u a l R y e  G rass  a n d  E ffe c t  o f  
C lip p in g  U p o n  G ra in  Y ie ld s ,"  A g r . E x p . S ta ., 
S tillw a te r , O k la .,  M im e o . C ir . M -1 6 1 , M ay  
1 9 4 6 , H i  W . S ta ten  a n d  W . C . E ld e r .
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" L a d in o  C lo v e r ,  A  P e r e n n ia l  P a s tu r e  a n d  
H a y  L e g u m e "  A g r . E x t .  S e r v ., P a . S ta te  
C o lle g e ,  S ta te  C o l l e g e ,  P a ., C ir . 2 9 6 ,  A p r il  
1 9 4 6 , J .  B . R . D ic k e y .

" F i f ty - e ig h th  A n n u a l R e p o r t  o f  t h e  S o u th  
C a r o lin a  E x p e r im e n t  S ta t io n  o f  C le m s o n  A g r i
c u ltu r a l  C o l l e g e ,"  C le m s o n , S . C ., F e b .  1 9 4 6 .

" T o b a c c o  P r o d u c t io n ,"  C le m s o n  A g r . C o l
l e g e ,  C le m s o n , S . C ., C ir . 2 8 7 ,  Ju ly  1 9 4 6 ,
H . A . M c G ee  a n d  J . M . L eu /is .

" A l fa l fa  P ro d u c t io n  in  S o u th  C a r o lin a ,"  
C le m s o n  A g r . C o l l e g e ,  C le m s o n , S . C ., C ir . 
2 9 0 ,  Ju ly  1 9 4 6 , H .  A . W o o d le  a n d  W . H .  
C ra v en .

" F ifty -s e v e n th  A n n u a l R e p o r t ,  1 9 4 4 ,"  A g r . 
E x p . S ta ., U n iv . o f  T e n n .,  K n o x v i l le ,  T e n n .

" O a t V a r ie ty  S tu d ie s  in  T e n n e s s e e ,"  A g r . 
E x p . S ta ., U n iv . o f  T e n n .,  K n o x v i l le ,  T e n n .,  
B u i. 1 9 9 , A p r i l  1 9 4 6 , N . 1. H a n c o c k  a n d  
O . H . L o n g .

" G r o w in g  B e r r ie s  a n d  G r a p e s ,"  A g r . E x t. 
S e r v .,  U n iv . o f  T e n n .,  K n o x v i l le ,  T e n n .,  
P u b l.  2 9 7 ,  M a rch  1 9 4 6 , W . C . P e lto n .

" R e p o r t  o f  C o tto n  V ar iety  T e s t , 1 9 4 5 ,"  A g r . 
E x p . S ta ., T e x a s  A  &  M , C o l l e g e  S ta ., T e x . ,  
P . R . 9 7 9 , J .  W . C o ll ie r .

" G ra in  S o r g h u m  Y ie ld s ,"  S u b sta t io n  N o .  
1 2 , T e x a s  A  &  M , C h il l i c o th e ,  T e x . ,  P . R . 9 9 0 ,  
M a rc h  6 . 1 9 4 6 , J .  R . Q u in b y .

" B a r le y  E x p e r im e n t s ,"  S u b sta t io n  N o . 6 ,  
T e x a s  A  &  M , D e n to n , T e x . ,  P . R . 1 0 0 4 , 
M a y  6 ,  1 9 4 6 , I .  M . A tk in s , a n d  P . B . D u n k le .

" O a t  E x p e r im e n t s ,"  S u b s ta t io n  N o . 6 ,  T e x a s  
A  &  M . D e n to n , T e x . ,  P . R . 1 0 0 5 , M ay  6 ,  
1 9 4 6 , I .  M . A tk in s  a n d  P . B . D u n k le .

“ W h e a t  In v e s t ig a t io n s ,"  S u b sta t io n  N o . 6 ,  
T e x a s  A  &  M , D e n to n , T e x . ,  P . R . 1 0 0 6 , 
M a y  6 ,  1 9 4 6 , I .  M . A tk in s  a n d  P . B . D u n k le .

" D a t e  P a lm  C u ltu r e  in  t h e  T e x a s  W in ter  
G a r d e n ’’ S u b s ta t io n  N o . 1 9 , T e x a s  A  6r M , 
W in te r  H a v e n ,  T e x . ,  P . R . 1 0 0 7 , M ay  8 , 1 9 4 6 , 
E . M o rten sen .

" A n n u a l S o i l  B u ild in g  C ro p s  f o r  t h e  B la c k -  
l a n d s  o f  N o r th c e n t r a l  T e x a s ,"  S u b sta t io n  N o .  
6 ,  T e x a s  A  &  M , D e n to n , T e x . ,  P . R . 1 0 0 9 , 
M ay  1 0 , 1 9 4 6 . P . B . D u n k le .

" M a d r id  S w e e t c lo v e r ,’’ S u b s ta t io n  N o . 6 ,  
T e x a s  A  Cr M , D e n to n , T e x . ,  P . R . 1 0 1 0 , M ay  
1 0 . 1 9 4 6 , P . B . D u n k le .

" C o tto n  V ar ie ty  T e s t s  a t  D e n to n ,"  S u b 
s ta t io n  N o .  6 ,  T e x a s  A  £r M , D e n to n , T e x . ,  
P . R . 1 0 1 1 , M ay  1 0 . 1 9 4 6 , P . B . D u n k le .

" G ra sse s  f o r  t h e  B la c k  a n d  C lay  L o a m  
L a n d s  o f  N o r th c e n t r a l  T e x a s ,"  S u b sta tio n  N o .  
6 .  T e x a s  A  &  M , D e n to n , T e x . ,  P . R . 1 0 1 3 , 
M ay  1 3 , 1 9 4 6 , P . B . D u n k le .

" G a in s  o f  H e i f e r s  o n  N a t iv e  a n d  Im p r o v e d  
P astu res  in  t h e  G u lf  C o a s t  P ra ir ie  o f  T e x a s ,"  
S u b s ta t io n  N o .  3 ,  T e x a s  A  &  M , A n g le to n , 
T e x . ,  P . R . 1 0 1 8 , Ju n e  2 4 .  1 9 4 6 , W . F . T u rn er , 
N . F . W ille y , a n d  J .  H . Jo n e s .

" A lfa l fa  P ro d u c t io n  in  V irg in ia ."  A g r . E x p .  
S ta .,  V a . P o ly t e c h n ic  In s t ., B la c k s b u r g , V a ., 
B u i. 3 9 3 , A p r i l  1 9 4 6 , T . B . H u tc h e s o n , M . H .  
M c V ic k a r , a n d  T .  J .  S m ith .

" M in e ra l C o n stitu en ts  a n d  P ro te in  C o n ten t  
o f  C erta in  G ra sse s  a n d  L e g u m e s  G ro w n  in

P u re  S ta n d s  o n  T h r e e  S o i l  T y p e s ,"  A g r . E x p .  
S ta ., V a. P o ly te c h n ic  In s t., B la c k s b u r g , V a., 
T . B u i. 1 0 2 , A u g . 1 9 4 6 , N . O . P r ic e , W . N .  
L in k o u s ,  a n d  H . H . H ill .

" P a stu r e  G u id e  P o sts ,"  V a. P o ly te c h n ic  
In s t ., B la c k s b u r g , V a ., C ir . 3 7 5 , R ev . Ju ly  1 9 4 6 .

" W h a t' s  N e w  in  F a rm  S c ie n c e ,"  P t. I I  o f  
A n n u a l R e p o r t ,  A g r . E x p . S ta ., U n iv . o f  W is ., 
M a d is o n , W is ., B u i. 4 6 9 , M ay  1 9 4 6 .

" B r o m e g r a s s  &  A lfa l fa  f o r  H a y , P astu re , 
o r  S ila g e ,"  A g r . E x t. S erv ., U n iv . o f  W is ., 
M a d is o n , W is ., C ir . 3 4 4 ,  M ay  1 9 4 4  (R e v .  
J a n . 1 9 4 6 ) ,  H . L .  A h lg r e n  a n d  F .  V . B u rc a lo w .

" T o b a c c o  G r o w in g  in  W isco n s in ,"  A g r . 
E x t. S e r v ., U n iv . o f  W is ., M a d iso n , W is ., 
S ten . C ir ., Ja n . 1 9 4 6 , f a m e s  Jo h n s o n .

" F if ty - t h ir d  A n n u a l R e p o r t  o f  U n iv ers ity  o f  
W y o m in g  A g r icu ltu ra l E x p e r im e n t  S ta t ion ,  
1 9 4 2 -1 9 4 3 ,"  U n iv . o f  W y o ., L a r a m ie ,  W y o .

" C a rro t  P ro d u c t io n  in  t h e  W est a n d  S o u th 
w es t ,"  U .S .D .A ., W a sh in g to n , D . C ., C ir. 7 5 0 ,  
Ju ly  1 9 4 6 , T .  W . W h ita k e r ,  J .  H . M acG tl-  
liv ra y , /. T . M id d le to n , a n d  W . H . L a n g e .

" T h e  C u ltiv a tio n  o f  H e v e a  R u b b e r  on  
S m a ll  P la n ta t io n s ,"  B u . o f  P lan t In d ., U .S .D .A ., 
W a sh in g to n , D . C ., M arch  1 5 , 1 9 4 6 , W . E . 
K lip p e r t .

Economics
" A v o c a d o  P ro d u c t io n  C o st  a n d  E ff ic ie n c y  

A n a ly s is , T e n th  A n n u a l S u m m a ry  w ith  T en  
Y e a r  A v e r a g e , S an  D ie g o  C o u n ty ,"  A g r . E x t.  
S erv ., U n iv . o f  C a li f . ,  B e r k e le y .  C a li f . ,  1 9 4 5 .

" Ir r ig a t e d  P astu re  M a n a g em en t  S tu d y , I m 
p e r ia l  C o u n ty ,"  A g r . E x t . S erv ., U n iv . o f  
C a li f . ,  B e r k e le y ,  C a li f . ,  1 9 4 5 .

" A d ju s tm en ts  in  F a rm  O rg a n iz a tio n  N e e d e d  
t o  C o n ser v e  S o i l  R eso u r c es  in  S o u th -C e n tra l  
In d ia n a ,"  A g r . E x p . S ta ., P u rd u e  U n iv ., L a 
fa y e t t e ,  I n d . ,  B u i. 5 1 5 , 1 9 4 6 , F . V . S m ith .

" E ff ic ie n c y  D a iry  P r o g r a m ,"  A g r . E x t. D e p t .,  
P u rd u e  U n iv ., L a fa y e t te ,  In d . ,  L e a f .  2 6 8 , 1 9 4 6 .

" W o r k in g  C a p ita l N e e d e d  to  F a r m  in  
C en tra l In d ia n a ,"  A g r . E x t . D e p t .,  P u rd u e  
U n iv ., L a fa y e t t e ,  In d . ,  L e a f .  2 7 5 , 1 9 4 6 .

" M a r k e t in g  o f  C o t to n s e e d  in  L o u is ia n a ,"  
A g r . E x p . S ta ., L a .  S ta te  U n iv ., B a to n  R o u g e ,  
L a . ,  B u i. 4 0 0 , Ja n . 1 9 4 6 , J a m e s  F . H u d s o n .

" C h a n g e s  in  t h e  A p p le  in d u s try  in  M a in e ,"  
A g r . E x p . S ta ., U n iv . o f  M a in e , O ron o , M e., 
B u i. 4 4 0 , D ec . 1 9 4 5 , C . H . M erch an t.

“ P o s tw a r  P u rch a se  a n d  im p r o v e m e n t  P lan s  
o f  F a rm ers ,"  A g r . E x p . S ta ., U n iv . o f  M d ., 
C o lle g e  P a r k ,  M d ., B u i. A 4 0 , S ep t . 1 9 4 5 , 
A . M . A h a lt . S . H . D eV a u lt , a n d  L .  E . 
F le s c h .

" A p p le  Q u ality  a n d  Its  E ffe c t  on  P ric e  
a n d  R a te  o f  S a le ,"  A g r . E x p . S ta ., C o rn e ll  
U n iv ., I t h a c a , N . Y ., B u i. 8 2 6 , M ay  1 9 4 6 ,
G . E . B la n c h .

" F a rm  M a n a g em en t  in  O n e id a  C ou n ty , 
1 9 4 2 -1 9 4 3 ,"  A g r . E x p . S ta ., C o r n e l l  U n iv ., 
I th a c a , N . Y „  B u i. 8 3 0 , M arch  1 9 4 6 , L .  C . 
C u n n in g h a m  a n d  S . W . W arren .

" F a r m  R e a l E sta te  A ctiv ity  in  O k la h o m a ,  
1 9 4 5 ,"  A g r . E x p . S ta ., O k la . A  &  M , S till
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w a te r ,  O k la .,  B u i.  B -3 0 1 , S ep t . 1 9 4 6 , R . T .  
K le m m e ,  L .  A . P a r c h e r ,  a n d  E . C . F o r d .

" A n  A p p r a is a l  o f  S o u th  D a k o ta  P ro d u c t io n  
A d ju s tm e n t s  in  A g r ic u ltu r e , 1 9 4 6  a n d  P ost-  
W a r ,"  A g r . E x p . S ta ., S . D . S ta le  C o lle g e ,  
B r o o k in g s ,  S . D .,  A g r . E c o n . P a m p . 1 8 , Ju ly  
1 9 4 5 .

" W a s h in g to n  F a r m  S ecu r ity  A d m in is tr a t io n  
B o r r o w e r s .  W e ig h  t h e  F u tu r e ,"  A g r . E x p .

S ta ., S ta te  C o lle g e  o f  W a sh ., P u llm a n , W ash ., 
B u i. 4 7 2 , Ja n . 1 9 4 6 , P . H . L a n d is .

" C h a r t in g  a  R o u te  f o r  A g r icu ltu re  in  W est 
V irg in ia ,"  A g r . E x p . S ta ., W . V a. U n iv ., 
M o rg a n to w n , W . V a ., S p ec . C ir . 2 ,  Ju n e  1 946 .

" E c o n o m ic  A sp ec ts  o f  C a n n in g  P ea s  in  
W isco n s in ,"  A g r . E x p . S ta ., U n iv . o f  W is., 
M a d is o n , W is ., R es . B u i. 1 5 8 , S ep t . 1 9 4 5 , 
W . W . W ilc o x  a n d  J .  B . B o w d it c h .

Seven Fat Years Followed Lean

Experience in the United States has 
run just contrary to the Egyptian chron
icle of the seven lean years following 
the seven fat years of the Pharaoh’s 
dream which Joseph interpreted. Here 
the seven “fat” years of high produc
tion have followed instead of coming 
before the seven “lean” years preced
ing (1933-39). However, as a result 
of the change in demand—both na
tional and world-wide—the farm situa
tion in the “lean” years was character
ized by a threatening and persistent 
“surplus” problem. In the “fat” years, 
the parade of record-breaking crops has 
not been able to match the war-created 
requirements, and “shortages” have 
accompanied bumper crops.

These contrasts appear in U. S. De
partment of Agriculture tabulations of 
crop production. Bv using the August 
Crop Report figures for the seventh fat 
year, and official estimates for previous 
years, simple addition shows a pro
duction of more than 21 billion bushels 
of corn for the seven years of 1940 to

1946. For the seven previous years the 
“lean” production was 15.4 billion 
bushels. For wheat, the figures show 
almost 7 billion bushels in the seven 
fat years and 4.8 billions in the lean 
period. For oats, the record stands at 
more than 9 billion bushels compared 
with 6.5 billion.

The record reveals that for these 
crops, production in two “fat” years 
has been nearly equal to three of the 
“lean” years. And the United States 
has experienced seven successive fat 
years of good crops! Crop experts agree 
that the weather is a principal item. 
They mention as other elements in the 
picture: hard work and planning by 
farmers, improved machinery, and bet
ter cultural practices that include such 
items as use of fertilizer, hybrid corn 
and improved varieties of other crops, 
and control of erosion. From the 
standpoint of human nutrition, substi
tution of machines for horses as farm 
power has released much acreage for 
food growing.

Mechanizing Peanuts

Peanut growers have opportunities 
to increase production efficiency through 
increased mechanization, Secretary An
derson suggested at the recent meet
ing of the National Peanut Council.

He said: “A sheller has been perfected 
by our agricultural engineers which 
will shell as many peanuts in one hour 
as 300 men can shell in that time. Our 
engineers have also developed a tractor-
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mounted, two-row harvester which digs, 
lifts, shakes, and windrows peanuts, all 
in a single operation. By hand methods 
it takes one man 32 hours to carry out 
these operations on an acre. The ma
chine will harvest two acres an hour—

the equivalent to a crew of 64 men. 
Peanut growers also have much to gain 
from greater use of cover crops, better 
crop rotations, and greater knowledge 
of plant-food requirements.”

Soil Requirements far Red Clover
{From page 19)

was in the stems. When hay is har
vested and field cured there is consider
able likelihood that a portion of the 
leaves may remain on the land, but the 
stems are usually very thoroughly re
moved. This entails a relatively large 
removal of potassium from the land.

The data in table 3 indicate that 
there are approximately 41 pounds of 
potassium in a ton of red clover hay 
composed of the percentages of leaves, 
stems, and bloom given (table 3). 
None of the five samples included in 
this average came from potash-treated 
fields or plots, although two samples 
came from manured land. These 41 
pounds of potassium are equal to about 
the amount in a 100-pound bag of 50% 
muriate of potash (41.5 lbs. K). For

each ton of clover hay removed from 
the land there is approximately the 
equivalent of 100 pounds of muriate 
of potash in the hay. It is not unusual 
to remove three tons of clover hay 
from an acre in the first and second 
cuttings of red clover in a single sea
son. This means that it would require 
about 300 pounds of muriate of potash 
per acre so that there would be no loss 
of potassium from the removal of this 
crop.

Most practical men in the Midwest 
and other sections of the country con
sider red clover as a soil improvement 
crop and have not yet been brought 
to realize that this crop may also rob 
the soil of some of its very important 
fertility elements.

Fertilizer Inequalities ... Can They Re Corrected?
( From page 14)

differences are not large enough to be 
considered significant) yields were 
higher in the “Revised Treatment Sec
tion” than on the same plot still re
ceiving the original fertilizer applica
tion. Generally speaking, the yields 
were considerably greater for all crops 
in the “Revised Treatment Section.”

An application of 100 pounds K 20  
per acre to the plot originally receiving 
40-70-0 has resulted in the greatest in
crease in the yields of both corn and

wheat. The use of this quantity of 
potash resulted in an increase of 24.0 
bushels corn and 6.9 bushels wheat. 
This response to potash was the most 
noticeable of any single nutrient addi
tion. However, the addition of potas
sium and phosphorus to the plot which 
had received only 40 pounds nitrogen 
yearly from 1914-42 gave still greater 
increases. When 70 pounds P20 5 and 
100 pounds K20  were added to this 
plot, yields increased as follows—corn
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T a b l e  2 .— P o pu la t io n  Co u n t s  E x p r e s s e d  A s  P er  C e n t  G r a s s , Clover , and  W eeds 
for  t h e  Or ig in a l  F e r t il iz e r  T r e a t m e n t  Sec tio n , R e s id u a l  S ec tio n , and 
R ev ised  T r e a t m e n t  S ec tio n  o f  t h e  Old R otation  E x p e r im e n t  for 1946  
F ir s t  T ea r  H a y .

Original Treatment Section Residual Section I Revised Treatment Section

Fertiliser 
treatment 
acre basis

Clover Grasses Weeds
Fertiliser
treatment Clover Grasses Weeds

Fertiliser 
treatment 
acre basis

Clover Grasses Weeds

40-70-100

Per
cent

Per
cent

Per
cent

Per
cent

Per
cent

Per
cent

Per
cent

Per
cent

Per
cent30 63 5 Plots received 30 69 1 0-36-18 30 68 20-70-0 60 38 2 orieinal fertiliser 24 74 2 40-0-100 21 78 1

40-70-0 16 82 2 treatments from 20 78 2 0-0-100 43 56 1
0-70-100 43 56 1 1914-41 inc. 40 55 5 6-36-18 37 60 340-0-100 90 1 9 Since 1941 no ad 78 4 18 0-70-0 80 16 440-0-0 2 38 60 ditional fertiliser 25 20 55 0-70-100 50 47 30-0-100 38 39 23 treatments have 

been made.
76 14 10 40-70-0 42 54 4

from 41.7 to 88.7 bushels; wheat from 
5.8 to 12.8 bushels; first year hay from
1,941 to 3,599 pounds; and second year 
hay from 2,598 to 4,225 pounds.

The effect of the Revised Treatments 
on the change in plant population—  
grasses and legumes—has been most 
marked. Clover had just about disap
peared on plots where the minerals had 
been depleted. It reappeared, however, 
after the limiting nutrients had been 
added. Stand counts made in the 
spring of 1946 are shown in table 2.

Valuable as have been the results of 
the original rotation fertility experiment 
at Blacksburg, as a basis for fertilizer 
recommendations, we are convinced

that without the data on the residual 
and build-back phases herein reported, 
our job truly would be only one-half 
completed. In reporting the results of 
these studies for one full rotation, we 
do so knowing full well that the final 
story on fertilizer inequalities and the 
time required for their correction can
not be written until data from several 
rotations are available. However, the 
present rate of recovery of the Virginia 
rotation experiment under the revised 
treatment plan promises to add a new 
and interesting chapter to the final story 
of the true values of long-time fertility 
experiments.

Crop Requirements for Available Potash

( From page 24)

North Carolina gave points on the 
graph which formed two distinct 
groups, one for the soils of medium to 
high exchange capacity (above six milli- 
equivalents) and one for those of low 
capacity (below four milli-equivalents). 
The curve for the high capacity soils is 
fairly comparable to the one for com 
in Figure 1 and its indicated potas
sium requirement for 90% yield of soy
beans is about 155 lbs., whereas the

indicated potassium requirement for 
90% yield of soybeans on the soils of 
low capacity was only 50 lbs. Again, 
as in the case of Olson’s data, the results 
suggest a higher availability of ex
changeable potassium in soils of low 
exchange capacity.

P ractica l A pp lica tion
Results from this and similar studies 

can be of great value in helping
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farmers with their fertilizer problems. 
Many States now have soil-testing lab
oratories where farmers can send 
samples. Most of these laboratories 
include suggestions for crop fertiliza
tion when the results of the soil tests 
are sent to the farmers. Information 
on the fertilizer requirements of crops 
in any State, therefore, is invaluable to 
the man who must make suggestions 
for crop fertilization from the interpre
tation of soil-test results.

The graphs showing the yield 
responses of crops to potash in Ten
nessee are used as a guide in making 
suggestions for fertilization at the soil- 
testing laboratory in this State. For 
example, potash is normally included 
in the fertilizer recommendations for 
corn on those Tennessee soils testing 
below 150 lbs. of exchangeable potas
sium, whereas it is ordinarily included 
in the recommendations for Irish po
tatoes on Tennessee soils testing below 
220 lbs. Similar data on the other fer
tilizer constituents are equally useful 
in the interpretation of soil analyses 
at the service laboratory.

Crop response to fertilization may,

and often does, vary from State to State 
because of differences in soil or cli
matic conditions. On this account, 
studies of the response of crops to 
fertilization are being made in most 
States. As the results accumulate from 
these studies, farmers can expect more 
and more satisfactory answers when 
they ask “What kind of fertilizer shall 
I use—and how much?”

Summary
To correlate the levels of available soil 

potassium and crop response to potas
sium fertilization, field experiments 
were conducted with five crops in 
several sections of Tennessee over a 
period of four years. Potassium was 
used at two rates; nitrogen and phos
phorus were applied uniformly to all 
plots, including the no-potassium check. 
All treatments were in triplicate. Soil 
samples for determination of available 
potassium were collected from all plot 
areas before fertilizer was applied.

Data for each crop were plotted on a 
graph, and smooth curves fitted to 
them. These curves indicate the follow
ing approximate levels of exchangeable

A X
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Fi g .  6 . Cotton at the le ft  received 7 5  lbs. o f p otash ; that at the right only 2 5  lbs. o f potash. 
Greendale soil very low in exchangeable potassium ( 1 0 0  lbs. per a c re ).

soil potassium above which potassium 
fertilization ceased to give significant 
increases in yield; corn 155 lbs. per 
acre; alfalfa, 160; cotton, 185; dark- 
fired tobacco, 190; Irish potatoes, 220. 
Data available from studies by several 
other investigators were graphed for 
comparison. The results are similar in 
those cases where soil and climatic con
ditions were comparable. The ap
plication of the results to fertilization 
practice are discussed.
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Mechanical Production of Cotton in the 
Yazoo-Mississippi Delta

(From page 10)

Flaming usually is done when cul- and flamed 8 in 1945. Bringing the
tivation of middles for weed or grass cotton to the size requisite for flaming,
control is necessary, but may be done i.e., 3/16 inch diameter, at which time
when the soil is too wet to be culti- it will be 6 to 8 inches tall—provided
vated. Cotton was cultivated 11 times it was., thinned early—is the critical



N ovem ber 1946 45

period. If the tops of weeds or Johnson 
grass are above the flame zone, they 
eventually will have to be removed 
with the hoe. Crab, coco, and other 
grasses are susceptible to repeated 
flaming. Flaming is most successful if 
done when vegetation is dry and the 
sun is shining.

Flame cultivation is not a “cure-all” 
but rather an aid to mechanization. It 
has its limitations and requires plan
ning for its use but will go far in re
ducing labor costs when intelligendy 
used. More research under varied cul
tural conditions is necessary before both 
its limitations and potentialities are 
fully understood.

Results of Flaming
Those seeing flame cultivation for 

the first time are inclined to be dis
appointed. Flaming is a “flash” pro
cess in that the plants are exposed to 
the flame but momentarily. The 
young morning glory plant wilts im
mediately after exposure to the flame; 
in contrast, some plants do not show 
any change until 30 to 60 minutes have 
passed. The only change apparent in 
coco, or “nut” grass, is a darkening of 
color, and it may take two to three days 
for the ends of the blades to wither 
and die. This pest is, however, easily 
controlled with the flame. While short 
grass and small weeds are completely 
wiped out with one flaming, heavy 
grass requires three to four flamings 
for elimination. Best practice seems to 
be the complete cleaning of the drill 
before soil is thrown to the cotton, and 
it is doubtful that any “dirting” is 
necessary. Again it is emphasized that 
beds should be kept as flat as possible 
at all times. Clods thrown around the 
plant cause the flame to be deflected 
up into the plants, and leaves are 
scorched, which is to be avoided.

Flaming late in the season is very 
effective for vine control inasmuch as 
many seed germinate when early fall 
rains come. This is very necessary for 
mechanical picking, as vines interfere

with the picking operation and also add 
trash and stain to the cotton.

Mechanical harvesting increases the 
amount of trash in the cotton. Defolia
tion with calcium cyanamid, if accom
plished under proper conditions, helps 
in this respect. The need for more 
efficient cleaning, to be discussed by 
Mr. Gerdes in a companion paper, also 
the need for factual information con
cerning the effects of all phases of 
mechanization on fiber and spinning 
qualities led in 1944 to a series 
of studies cooperatively planned and 
executed by the various agencies at 
Stoneville. The investigations were as 
follows: (1) Cotton thinned mechani
cally, with weeds and grass controlled 
by the flame, was compared with cotton 
produced by regular plantation prac
tice. Both drilled and cross-plowed 
cotton were used. Half of the area was 
defoliated with calcium cyanamid, 
while half was undefoliated. Further, 
half of each plot was picked by hand 
and half with the International cotton 
harvester, a machine having been pur
chased by the Delta Station for its ex
perimental program; (2) the relation 
of variety, exposure, and time and 
method of picking to lint quality; (3) 
a comparison of several combinations 
of commercially available cleaning 
equipment used with five varieties of 
cotton grown commercially in the 
Delta. All samples were ginned at the 
U. S. Cotton Ginning Laboratory, and 
the seed and lint were tested in the 
Cotton Branch’s fiber and seed labora
tories. The field plots were adequately 
randomized, and where sampling al
lowed, the various data were analyzed 
by variance methods. Many samples 
were spun to obtain data on the spun 
yarns. These spinning tests were made 
in the Cotton Testing Laboratories at 
Clemson College and Texas A. & M. 
College; (4) a study of . costs of me
chanical picking, in cooperation with 
the owners of the 14 International cot
ton harvesters in use in the Delta.3

*  See footnote 1.
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Fig* 7 . In ternational spindle-type eotton harvester.

The results of some of these studies 
are to be published in detail in “Missis
sippi Farm Research,” official organ of 
the Mississippi stations, and only high
lights of the mechanization work are 
given in this paper.

Mr. Gerdes will discuss the results 
of the tests involving exposure, methods 
of picking, et cetera; also the studies 
on cleaning five varieties of cotton pick
ed mechanically. The results of the 
first test are given here. Provision was 
made for determining comparative ef
fects on yield, classification, fiber and 
spinning quality of lint, and milling 
quality of the seed for drilled and 
checked plantings; hoeing and flame 
control of grass and weeds; defoliation 
with calcium cyanamid versus no de
foliation; and picking by hand as com
pared with picking with the spindle- 
type picker. While yield was not 
affected materially by many factors, the 
increase due to cross-plowing was sta
tistically significant. As has been 
pointed out, average yields of cross
plowed and drilled cotton grown on 
fertile soil producing approximately a 
bale per acre may be expected to be 
about the same. The 1944 season was 
unusually dry. The cross-plowed cot

ton continued to grow and fruit, while 
the thicker planted, drilled cotton show
ed distinct effects of the drought. 
Cross-plowed cotton also produced a 
longer staple, stronger yarn of equal 
appearance, and higher grade seed of 
lower free fatty acid content than 
drilled cotton. Defoliation with cal
cium cyanamid improved the grade of 
the lint slighdy and caused material 
reduction in picker and card waste. 
Defoliation also reduced the moisture 
content of seed cotton, seed, and lint, 
as well as the free fatty acid content 
of the seed.

Mechanical picking, as compared 
with hand picking, caused significant 
increases in moisture content of seed 
cotton, lint, and seed. This was un
doubtedly due to the necessity of add
ing water to the spindles to obtain 
doffing of the cotton and to prevent 
accumulation of plant gums on the 
spindles. It increased foreign matter 
content of seed cotton, lint, and seed, 
with corresponding increases in picker 
and card waste. The yarn strength, 
however, was somewhat higher than 
for hand-picked cotton, and the appear
ance was equally as good.

The report has dealt entirely with
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the use of the spindle-type picker 
(figure 7). This type is designed to 
pick cotton more than one time. This 
is important under Delta conditions if 
high spinning quality cotton is to be 
obtained, as it allows mechanical pick
ing to be started practically as early as 
by hand. A stripper used commercial
ly in the Plains section of Texas was 
tried at the Delta Station in 1944. It 
was necessary to wait, of course, until 
all of the cotton was open. Fall rains 
came before that time, and it was not 
until a freeze occurred that operation 
was possible. By that time consider
able deterioration of the plants had 
taken place, and under these conditions 
the performance was not satisfactory. 
It might be of interest to know that it 
was tried later on an area of Macha 
cotton, a cotton developed in Texas for 
the Plains section, at another location 
in the Delta with somewhat better re
sults. It would seem, however, that 
if the stripper principle is to be used

under Delta conditions, one of different 
design and perhaps more gende strip
ping action will have to be found. 
Several strippers of more or less promise 
are in various stages of development. 
If adequate machinery for cleaning cot
ton harvested by such means can be 
developed for the longer staple cottons, 
the stripper type machine may have a 
real part to play, especially when 
weather conditions are such as to cause 
rapid deterioration of fiber quality, 
with an urgent need to get the crop 
harvested.

Any machine or procedure that will 
enable cotton to be harvested early will 
materially increase the value of the 
crop. This must be kept in mind when 
the relative merits of hand picking are 
compared with machine picking, as 
machines eventually will be available 
while hand labor may not, with the 
result that the average value of the 
crop in terms of spinning value will 
be materially enhanced.

Three Thousand Miles to Market
(From page 26)

a potentially fine crop to near zero; a 
wind or hail at harvest will leave the 
grower with nothing but straw; and 
most important of all—the European 
vetch weevil has moved in. He leaves 
the grower only the worthless outside 
shells of the seeds. This year (1946) 
virtually all Oregon growers airplane- 
dusted their fields with DDT. Results 
are not perfect, but it is likely that 
hairy vetch is on its way back.

Next in importance in Oregon is 
Willamette vetch. It is a more winter- 
hardy strain of the old common or so- 
called spring vetch, not adapted to so 
wide a region in the South as hairy. It 
has of necessity been used in recent 
years because there was not enough of 
the preferred hairy vetch to go around. 
It has virtually replaced common vetch

in Oregon because sometimes winter 
weather that removes the old type com
mon will leave Willamette untouched.

Austrian peas have had acreage 
spurts and secessions up to 80,000 acres 
in Oregon at one time. The palouse 
country of Washington and Idaho 
heard of the peas, and as a result, pro
duction zoomed to 150,000,000 pounds 
with an annual use of not over half of 
that. In 1942 and ’43 much of the 
crop was held over, the hold-over being 
in the hands of the Commodity Credit 
Corporation. Increased southern use, 
sales by CCC to Russia and other coun
tries, and reduced acreages in the Pa
cific Northwest have combined to 
eliminate the carry-over, and the fall 
of ’46 is showing a strong market.
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Ryegrass is in a different category. 
It not only is used in the South, but 
nearly everywhere else. Many commer
cial lawn mixtures carry it, because it 
springs up fresh and green in a few 
days whereas the more permanent 
grasses grow very slowly. It not only 
is used as an erosion preventer, but as 
winter pasture and for hay. For these 
purposes it comes clear up to New 
York. Also many commercial pasture 
mixtures carry it because it makes a 
vigorous spring growth and provides 
feed while the slower starters are just 
getting up steam. Although the South 
is the largest user, every state in the 
union uses some, and the use is ex
panding tremendously.

Hungarian vetch, crimson clover, 
and purple vetch complete the list of 
Oregon-grown cover crops. All are 
grown on small acreages. The Hun
garian variety has no particular advan
tage over Willamette except that it 
is almost aphid proof, will grow on 
wetter land, and sometimes it is 
cheaper. It usually yields less than 
Willamette on soils adapted to the lat
ter, but often yields more on heavy 
clays or wet locations. Purple vetch is 
seldom used in the South. It lacks win
ter hardiness. California is the main 
user. Crimson clover is increasing in 
use, but it ripens too early in Oregon, 
often while spring rains are still fre
quent. The acreage of these three 
tends to remain low and constant.

W hy W estern Seed?

If the South sends six or eight mil
lion dollars diagonally across the coun
try each year, why not grow the seed at 
home and save the money? Actually, 
that is happening to some extent. Ar
kansas is in the hairy vetch business to 
the extent of 14,000 acres this year. 
Oklahoma is producing 4 or 5 million 
pounds of ryegrass, and crimson clover 
production in the South is up to 15,- 
000,000 pounds. But it is doubtful if 
the South will ever raise its entire needs 
unless new seeds come into the picture. 
So far, the more a state produces, the

more people use it and the more they 
import. There are several reasons for 
importations: 1. The climate. Legumes 
dislike hot weather and the grower dis
likes rain at harvest time. One reduces 
the crop, the other its quality. 2. Dis
ease. Many root rots, mildews, and 
other fungi interfere very little with the 
legumes for cover crop purposes, but 
interfere drastically with seed produc
tion. Some follow the seed and inter
fere with a crop resulting from it. 
3. Machinery and cleaning equipment. 
It costs at least $30 per acre in equip
ment to grow hairy vetch.

The South, however, is growing an 
increasing amount of a long list of 
competing legumes. These are sum
marized briefly:

1. Blue lupine. From 5,000,000 
pounds in ’43 the crop is up to 37,300,. 
000 pounds in ’46. Suitable only for 
the extreme South close to the gulf.

2. Caley peas (also called Single
tary, a rough pea, and wild pea). More 
suitable for pasture and hay than for 
green manure.

3. Manganese bur clover. Very sen
sitive to lack of fertility. Used more 
for pasture.

4. Big flowered vetch. A wild vetch 
beginning to volunteer over parts of 
the South. Not very productive for 
cover crop purposes.

5. Bur clover. There are various 
forms. These are used now mosdy in 
Mississippi where the state grew 2,000,- 
000 pounds in 1945. However, the 
clovers planted 126,000 acres as com
pared to 700,000 acres of peas and 
vetches.

There are other local crops, Mon- 
antha vetch, Le Conte vetch, yellow 
trefoil, and a few others, all used only 
on small acreages.

The West is countering with a new 
legume of its own, Dixie Wonder, a 
strain of Austrian winter pea that can 
be planted in late fall and can still be 
turned under ahead of the regular 
crops. The biggest single headache 
with the legumes is that in many sea
sons they can’t be turned down in time.
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They are either plowed when there 
isn’t much to turn down or else they 
are plowed so late that the following 
crop is injured. The Dixie Wonder 
threatens to overcome that.

All in all, it looks as though the cover 
crops are here to stay. They will shift 
in acreage from time to time and it is 
likely that new ones will appear, but it 
seems that the long haul from Oregon 
to the South will be with us for many

years. With all of the huge develop
ments, only a small portion of the soils 
that should have winter cover crops 
actually has them. At present they 
are seeded on less than 5% of the crop 
land in the South and the economy of 
the entire nation would be helped if 
that figure could be stepped up to 25% 
or more. So the use could be increased 
to at least five times the present amount 
if the proper seeds were available.

Using Potash in Soil Conservation
(From page 16)

equivalent, will double the tonnage 
of hay produced by an acre of lespe
deza. Weighing the cost of this against 
the results, it is clearly necessary to 
apply potash to lespedeza. But do not 
make the mistake of applying it too 
late.

Potash has almost the same effect on 
other legumes and grasses. Dairymen 
insist that cows prefer to graze on pas
tures that have been limed and had 
phosphate and potash applied. They

say that the increase is evident in the 
volume and richness of the milk pro
duced, that the animals stay healthier, 
and that the cost of production is cut. 
Add to this the labor saved by letting 
the cows harvest the crop and spread 
the manure for you and you have a 
program that just cannot be overlooked.

Owing to supply and shipping prob
lems you should accept delivery of 
muriate of potash whenever your dealer 
is able to supply you. Your needs

L td in o  clover is an Improved variety o f white clover. Mecklenburg County farm ers have exp e 
rienced such yields as this when they applied a com plete fertiliser strong in potash.
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should be on hand as early as possible 
before you plan to apply it to the fields. 
This is true whether you plan to use 
the mixed phosphate and potash such 
as 0-10-10 or 0-12-12 fertilizers or 
whether you use muriate of potash. 
The demand is far in excess of the 
supply. Better get ready for fall seed- 
ings as soon as you can.

In a soil-building program lime, 
phosphate, and potash are essential to 
the success of the legume or other cover 
crop grown to turn as green manure. 
These minerals not only produce a 
more lush growth in the legume but 
they add the other necessary plant 
foods so necessary to a well-balanced 
soil. Many would be surprised to see 
how rapidly legumes can restore fer
tility and productivity to worn-out or 
eroded soils when the “Three Mus

keteers” of Lime, Phosphate, and Pot
ash are added in proper amounts. 
These three plant foods are the “Pep-up 
Boys” for legumes and grasses.

Under the Government’s Agricul
tural Conservation Program farmers in 
North Carolina may receive credit for 
the use of potash on the crops dis
cussed in this article at a rate of three 
and one-half cents per pound of potash 
in the material used. This is equival
ent to $1.75 per hundred pounds of 
50% muriate of potash. This material 
is not being furnished by the Govern
ment under the purchase order plan 
because of short supplies. Farmers 
will report the use of this material 
when they report on their other soil- 
building practices at the end of the 
year.

Cluttered Calendars
(From page 5)

I try to revive some of that essence 
by sending the Wife a valentine— 
often easier to remember then than 
on the anniversaries of our wedding, 
which usually catch me cold and con
sign me to the doghouse. February 6 
is labeled Social Hygiene Day, whereat 
my confusion is rampant, not knowing 
if it refers to living a cleaner life or 
bending my efforts to reform the cus
toms and social negligence of my neigh
bors. Hence I drop it and spend my 
energy on Cherry Week and Sew and 
Save Week. The cherry harvesters 
and packers were cute enough to get 
dated up for the week which includes 
Washington’s birthday, although he 
probably had less personal interest in 
cherries than he did in tobacco. As 
I finish up the last crumbs of my cherry 
pie on February 23, the calendar says 
it is time to ply the needle and push 
the bank account. My wife is able

to observe her end of the sewing and 
saving deal much better than I am. I 
help her, however, by fetching more 
socks and torn shirts and pants to 
exert her thrift upon. There’s nothing 
like family cooperation in all these 
eventful observances!

SAVE Your Vision Week hits me 
between the eyes March 3-9. The 

optometrists are pushing it. We used 
to call them eye-doctors and then buy 
our specs at the dime store. I be
lieve the electric light arrangers are 
also allied in this drive—and my opin
ion is the motor clubs should be also. 
March 8 is fixed up as Farm Day, with 
no sponsor listed. Most city slickers 
will observe it by grim expressions 
about the high cost of living and the 
snap enjoyed by the hay shakers. One 
calm voice like mine raised in protest
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is drowned out by the commies and 
the agitators. The green ribbons and 
snakes of Old Saint Pat soon give 
way to the fervid demonstrations of 
Hobby Week, beginning March 18. 
I boast few successful hobbies and can 
therefore partake in no local shows, ex
cept as an envious observer. Most 
hobbies spell too much hard work and 
concentration for me, but I do not 
object to a neighbor lad having one 
if he keeps his litter off my lawn. 
Lastly, March ends with Wildlife 
Week and Donut Week. I am a bit 
advanced in years and repleted to en
joy much of a fling during Wildlife 
Week, and I do not belong to the coun
try club. My digestion on the fair 
circuit already has been injured beyond 
repair by sinkers and thick coffee, so 
dunking the grease balls is taboo.

OUICKLY passing over All Fools 
Day which applies to most of us, 

we find the April calendar heaped with 
variety. Army Day is on the 6th, time 
of delight for small boys watching 
parades and theme for rousing debates 
on “preparedness vs. imperialism.” Be
tween the 7th and 13th we face Want-ad 
Week, Be Kind to Animals Week, and 
Know Your Public Health Nurse 

I Week. Not wishing to fritter my en
ergies too widely, I choose the last- 
named suggestion, having a warm re
gard both for the profession and the 
sex. Honey for Breakfast Week fol
lows from the 21st to 27th. I’ll enjoy 
that one fully, if I can get the honey, 
but I maybe can’t make it last for a 
whole week. Fisherman’s Week hand
ily comes as the honey disappears, but 
for one with drainage ditches the only 
waterways adjacent, this one must be 
observed by proxy. I glory in the 
final event of the April series, Noise 
Abatement Week, which puzzles me, 
however, because of the numerous air
planes and tom cats in my bailiwick; 
and likewise because my “noiseless” 
typewriter does not seem that way to 
neighbors after midnight. At least

five Days and as many Weeks mark 
May’s calendar. Hospital Day on the 
12th brings to mind overcrowding of 
wards and pleas for more of the war
time zeal for volunteer bed-making, 
cleaning, and enema-giving by our wo
men folks, while Maritime Day this 
year will find the ports open for busi
ness again—we hope. It seems queer 
why the eating-house props chose May 
6-12, ending on Mother’s Day, for their 
observance of Restaurant Week, because 
if there is anything with more contrast 
than the meals that Ma used to serve 
and the dishes thrown at you in the 
hasheries, I fail to find it. May 20-25 
keeps us busy with Citizenship Week 
and Cotton Week. Sheets and diapers 
being so scarce, we suggest surprising 
the citizens this time with a comfortable 
stock of such native American goods 
as being the best way tp celebrate it. 
Again my “aching back” interferes 
with proper attention to Tennis Week, 
starting May 25. Leaving that for 
you to handle, let’s note the scheduled 
dates for Posture Week, from 6th to 
11th, plugged by the Institute for Bet
ter Postures. If that were “Pastures” 
instead I could swing into it with bu
colic enthusiasm. Let’s change the “o” 
to an “a” and get the jump on them 
anyhow. As for the final event of 
the month, Memorial Day, my only 
gripe lies in the way so many observe 
it, since heroism and sacrifice for na
tional service mean less to many folks 
than a fast car and faster company.

JUNE is an abused month indeed, for 
there occur but two Days and one 

Week in its 30-day period. Flag Day 
and Fathers’ Day are all right, long may 
they wave but never waver, but Swim 
for Health Week still finds me snug 
in my bath tub. Strange that we have 
no Last Apple for Teacher Week, 
which should be referred at once to 
the commission merchants.

Amid the heat of July our publicity 
ardor diminished, apparently, for aside 
from the U. S. Birthday all we can
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dig up to talk about is Farm Safety 
Week. As usual we try to crowd ev
ery warning and precept on accident- 
prevention with bulls and bees and 
tractors into seven days, and then urge 
speed and super-production per man 
regardless for all the rest of the crop 
season.

In similar manner, August is vaca
tion time and nobody wants to spoil 
their fun with much ado about nothing, 
hence Aviation Day on the 19th is 
seemingly the only break in the routine 
—unless you want to celebrate Na
poleon’s natal day and mine on the 
14th, or maybe combine those with 
V-J Day and quit work altogether.

Slowly getting up steam again, Sep
tember deigns to include three note
worthy dates—Lessons in Truth Week, 
9th to 15th, followed quickly by Felt 
Hat Day on the 15th and Constitution 
Day on the 17th. My old felt hat has 
weathered so many Septembers and 
other months that it can hardly get 
itself in real presentable trim for pub
lic observances; and likewise the con
stitution itself has withstood so many 
attacks and slanders and violations that 
one day more in the limelight won’t 
disturb its serenity. I am not qualified 
by experience to dilate much about the 
aforesaid truthful week and so hasten 
to October—replete with special assign
ments.

IN this autumn tang interval we swim 
in celebrations, 13 in all. News

paper Week begins Oct. 1, which means 
I must buy more Sunday comics and 
be more thorough in perusing the want 
ads and the editorials, and be more 
charitable toward the competing clamor 
of columnists. Knowing the bibulous 
nature of the profession, some smart 
guy trotted out Wine Week to run 
right afterwards. Business Women’s 
Week and Fire Prevention Week bid 
for favor consecutively from the 6th 
to 13th. Between the 13th and 19th 
it’s your duty to write to somebody, 
even the arrogant creditors, for that’s 
dubbed Letter Writing Week, when

ink bottles and stamp books must be 
well reinforced. If you think Honey 
Week confusing, give the dear lady 
the benefit of die doubt and you’ll 
be safe, because honey in jars is 
mighty hard to get or pay for. The 
flow of weekly events ends with Apple 
Week and Better Hearing Week, both 
crowded into the last seven days. I 
must not overlook the Days either. On 
the 10th I hasten to get better ac
quainted with my stoical yellow laun- 
dryman, it being China Friendship 
Day, while Columbus Day and Navy 
Day spell duty as against the deviltry 
of Halloween.

OVEMBER’S list is rather slim. Be
sides Thanksgiving and Armistice 

. Day, the only things I can detect on the 
calendar are Author’s Day on the 1st, 
Education Week, 10th to 16th, and 
Prosperity Week from the 25th to the 
end. My hunch is that if more authors 
were better educated our literature 
would improve. Now all that an au
thor needs to get in good shape to be 
glad during Prosperity Week is a few 
smutty anecdotes and a good press 
agent. I also believe we could observe 
armistice memories much better if we 
muzzled a lot of loose-lipped war
mongers on press and radio. If we 
could reform our authors and shut up 
our agitators, I could be thankful even 
if I had to eat sardines on the last 
Thursday of November.

Of course every day in December is 
“One-More-Shopping Day” and not 
much can logically interfere with the 
push toward Christmas. We do pause, 
however, for Pearl Harbor Day on the 
7th, give a fleeting nod to Forefathers’ 
Day on the 21st, and gaze in dubious 
dismay at what is left of our “rights” 
on Bill of Rights Day on the 15th. And 
so we have gone sketchily through the 
entire gamut of observances, with par
don asked if we have inadvertently 
omitted your favorite one.

I presume we would sorely miss the 
foam and tang of life were we to enact 
laws forbidding any further set-asides
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on which to pay our devotions to some
thing tangible or intangible. Nobody 
cares to become known as a blue-nose 
reformer, a nonconformist, and a belly- 
acher. You therefore have the privi
lege of being tolerant and indulgent, 
taking just what you want from the 
menu of festive occasions and tossing 
the rest to the dogs.

But on the other hand, American 
life is becoming very complex. As 
the variety and complexity increases, 
the rate of sickness from heart failure 
and fatigue and sloppy nerves goes up. 
Sometimes this makes us old-timers 
bred in the days of serenity and pro
vincialism feel out of gear and rebel
lious.

Added to the routine of general pub
lic observances thus accounted for in 
everyday life, we who belong to cer
tain lodges, unions, federations, and 
churches likewise owe allegiance to 
specific days and seasons, interlarded 
sometimes incongruously with the pub
lic pronouncements aforesaid. Endless 
committee meetings, society obligations, 
and kindred conclaves fritter away 
much of the so-called leisure time 
which they advance in argument for 
shorter hours of labor.

1AM not in favor of being a hermit 
or a recluse, because one will eventu
ally spend a long time alone when life 

is over. However, it is self-evident that 
some reverie and soul-searching pauses 
often benefit all of us. Possibly a Re
treat or Be Yourself Day, when one 
could shun the pressures and perplexi
ties, the bitterness and inconsistencies 
and pettiness, would refresh and re
store us for another long whirl with 
the world as it is.

I am a trifle “afeared” that unless 
we watch our steps with care, we too, 
like the w. k. calendar, will become 
cluttered with nonessentials and dated 
too far ahead with other people’s prob
lems to enjoy our families and do our 
home work.

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:
A m m onia N itrogen  iron
N itra te  N itrogen  pH (a c id ity  &. a lka -
N it r i to  N itro g en  U n ity )
A v a ila b le  Potash Manganeses
A v a ila b le  Phosphorus Magnesium  
C hlorides A lum inum
S ulfa tes Replaceable Calcium

Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished 
only as separate units.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4. Md.

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with in
structions, $35.00 f.o.b. Towson, Mary
land.
Illustrated literature will be sent upon 
request without obligation.

LaMotte Combination 
Soil Testing Outfit
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ONE ON THE HOUSE
A group of men in a Western bar

room were exchanging wild stories 
about their feats of courage and brav
ery. When the tall tales were almost 
at the breaking point, a quiet old Swede 
who had been silently drinking and 
listening, spoke up. “I myself, never 
do anything so very brave,” he said. 
“But my brudder, he call Yesse Yames 
a big s.o.b.”

The others were appalled. This was 
the wildest story yet. “What,” they 
cried, “he called Jessie James a big s-o-b? 
Tell us about it.”

“My brudder, he was drinking, and 
he get pretty drunk. Yessie Yames in 
same barroom. My brudder, he go 
over to Yessie Yames and say, ‘Yessie 
Yames, you are one big s-o-b.’ ”

“What did Jessie James do?” de
manded his listeners.

“He shoot my brudder!”

She: “My lawyer told me to say ‘No’ 
to everything.”

He: “Do you mind if I hold your 
hand?”

She: “No.”
He: “Do you mind if I put my arm 

around you?”
She: “N-n-no.”
He: “We’re going to have a lot of 

fun if you’re on the level about this.”

Many a man thinks he has an open 
mind when it is merely vacant.

Little Mike didn’t like kindergarten 
and refused to go any more. His mother

reasoned with him, scolded him, and 
insisted on his returning.

“Okay, Mom,” he said. “If you 
want me to grow up to be a bead- 
stringer, I’ll go.”

A man rushed up to the new colored 
orderly at the hospital, excitedly ask
ing: “Where is the maternity ward?” 
“Which one is yo’ lookin’ fo’ boss,” 
queried the new orderly, “de ladies, 
er de gentmun’s?”

An old Dutch farmer, seeing an elec
tric fan for the first time, exclaimed, 
“Py golly dot’s a dam’ lifely sqvirrel 
you got in dar, ain’d it?”

In the primary election the girl from 
the mountains asked for a ballot. 

“What party do you affiliate with?” 
“Do I have to answer that?”
“You do if you want a ballot.” 
“Then I don’t want no ballot because 

the party I affiliates with ain’t divorced 
yet.”

She: “Men are contemptible crea-
99tures.

He: “Yeah, I know, thats why I run 
around with women.”

Mrs. Smith: “My son’s at medical 
school doing research on obstetrics.” 

Mrs. Jones: “Goodness, haven’t they 
found a. cure for that yet?”
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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
N E W  YO RK  CHICAGO LOS A N G ELES

BORAX
"kô i cuyU cultu/ie

20 Mole Team. Ref. 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
Tom atoes (G eneral Sweet Potatoes (G eneral)
Asparagus (G en era l) B etter Corn (M idw est) and (N ortheast)
V ine Crops (G en era l)

Reprints
T -8  A Balanced Fertilizer fo r Bright Tobacco 
N-9 Problem s o f  Feeding C igarleaf Tobacco 
F -3 -4 0  When Fertilizing, Consider Plant-food 

Content o f Crops 
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How big is 
your form?
C O M E  FARMS are smaller than a 

city block. Others cover most of a 
county. The average U. S. farm is 174 
acres. But land measurements are only 
one factor in determining the size of a 
farm. A farm is as big as its power to 
produce.

By increasing your farm’s power to 
produce, V- C Fertilizer makes your farm 
a bigger and better farm in yields and 
profits.

Another man may own two to three 
times as many acres as you own. But, if 
his acres are poorly-fertilized scrub acres 
and your acres are good land, well-ferti
lized with V-C Fertilizer, your farm is as 
big as his in yields and your farm is a 
bigger farm in profits.

His costs of production are much 
greater than yours, because he has to 
prepare, plant, cultivate and harvest 
much more land than you do to get the 
same yield. V-C Fertilizer adds extra 
yields of better quality crops to your 
farm, without the work, worry and ex
pense of extra land.

V-C Fertilizer is your best investment. 
It helps each hour of your work and each 
acre of your land return a richer harvest. 
You will never know how really big your 
farm is in yields and profits, until you try 
using plenty of V-C Fertilizer—the leader 
in the field since 1895.

VIRGINIA-CAROUNA CHEMICAL CORPORATION
Richmond, V a . •  N orfolk, V a. •  Greensboro, N . C . •  Wilmington, N. C. 
Colum bia, S . C . •  A tlan ta , Ga. •  Savannah, Ga. •  Montgomery, A la. 
Birm ingham , A la . •  Jackson, M iss. •  M em phis, Tenn. •  Shreveport, La. 
Orlando, Fla. •  E. S t. Louis,III. •  B altim ore, Md. • C arteret, N . J. •  C incinnati, 0 .

LEADER IN  

THE FIELD 

SINCE 1895



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:

T H E  PLA N T  SPEA K S TH R U  D E F IC I
EN C Y  SYM PTO M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)

T H E  PLA N T  SPEA K S, SO IL T E S T S  
T E L L  US W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)

T H E  PLA N T  SPEA K S TH R U  T ISSU E  
T E S T S  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  PLA N T SPEA K S TH R U  L E A F  AN
A LY S IS 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.

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (West) 

Potash Deficiency in 
Grapes and Prunes 
(West)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That Soil (All)

IM PO RTA N T  
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.
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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 8c Chemical Corp., 

Baltimore, Md.
Arnold Hoffman 8c Co., Providence, R . I., 

Philadelphia, Pa., Charlotte, N. C.
Braun Corporation, Los Angeles, Calif.
A. Daigger 8c 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 8c Co., New York City and 

Gloversville, N . Y .

Kraft Chemical Co., Inc., Chicago, 111.

Marble-iNye 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 8c Co., Ridgefield, N. J .  and 
Chicago, 111.

Wilson 8c Geo. Meyer 8c Co., San Francisco, 
Calif., and Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and Wilmington, N. C.

Sears, Roebuck 8c Co. Stores 

IN  CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

American Potash 
&  Chemical Corporation
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate of Potash in America
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Sundry Other Sundays

LAST SUNDAY when the elders passed us the collection plate it 
> occurred to me suddenly how much more I was able to contribute 

in cash than I had left in youth and years compared to those other 
Sundays long ago. This reverie, I am afraid, intruded itself too fully 
between me and the text and sermon—but maybe it did me almost 
as much good as to have heard the pastor and been heedless of the 
present stark reality.

I cannot approach this topic with the saintly self-conscious aspect 
of the w. k. Pharisee, for my life has been a very open book for all 
my kith and kindred and my long-suffering neighbors—a book not 
embellished with “pretense and long prayers” or much decorated with 
heroism, piety, or charity. I have been humble enough to a fault, but 
humility and want of aggressiveness alone cannot be relied "upon for 
a ticket to immortality.

Negative virtues are somewhat com- bigger business boosting or pressure
fortless when seen from life’s hilltop group publicity.
along toward sunset. If I had it to do At any rate, I tried to see myself and
over again, I’d pray for a little mili- young companions of my generation as
tancy to mix with mercy and forbear- we were on sundry other Sundays—
ance, provided it was not expended in Sundays when the days seemed longer,
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the nights shorter, and the ways of 
life and living easier, simpler, and 
(seemingly) more stabilized and se
cure.

First remembrance of Sunday con
cerns a basement classroom used for the 
juvenile and infant Christians—a place 
I was sent to at the earnest solicitation 
of my parents bv a buxom, capable 
church woman of talents, wife of the 
Sabbath school superintendent. She 
played the organ for all services and 
devoted her energy to the selection and 
distribution of colored golden text cards 
and little leaflets for the inspiration 
and guidance of our new and toddling 
minds.

Her husband was a bank-teller on 
weekdays and a sacred tenor soloist on 
Sundays. (I recall seeing my first pic
ture of Caruso then and wondering if 
he could sing Onward Christian Sol
diers as sweetly as “Chan,” our S. S. 
man.) Chan was lithe, spry and kindly, 
verv human and none too godly out of 
Sabbatical assignments. He would 
have made a bang-up Rotarian, but he 
arrived too soon for membership. 
Awhile ago I saw Chan after an inter
val of much too many years—and that’s 
when I really began to count the 
wrinkles in my own face and future. 
For Chan sang no more and his once 
erect and dashing figure had gone 
forever to the same unknown bourne 
with his wavy brown hair and stylish 
suits.

THUS do the darling idols of our 
infancy recede and leave us stranded 

against the shoals of time. All of 
which by way of saying that songs 
well sung, bright pictures, and lilting 
music and marching seem to linger 
longer as Sunday memories than any 
of the precepts and preachments they 
were designed to foster. I shall expect 
to shake hands with Chan and his 
Missus just outside the Heavenly choir 
loft and find out if he has any nicer 
chores on weekdays than counting other 
men’s cash. (I might modify that with

certain reservations relative to my own 
presence there.)

Taken in toto, that’s just about the 
case with most of the recollected inci
dents of all those years spent in Sunday 
services from six to sixteen. To us 
who were really heathens amid the 
elder converts, Sunday partook of its 
prehistoric origin—that is, Sun-day 
was to us like the sun worship of the 
ancients—a time of basking in our 
vivid growing vigor and animal ex
pansion, a good time to eat well, play 
hard, and take short rests from school- 
day routine, with little thought of the 
morrow or the days of the turbulent 
years too soon to come.

DUR leading hardware dealer’s lady 
taught the older boys’ Bible class, 

as much as she was able to, limited by 
her own shortcomings and our eager
ness to chatter about athletics, pets, 
and bicycles. The only things that 
happened on regular schedule were the 
penny collections and the closing sig
nal. Just a bit beyond us across the 
aisle were the high-school girls in Sun
day raiments—whom we watched cov
ertly or openly with many a sigh and 
snicker. I confess that my chief con
solation for two hours in a pew at 
Sunday services was the chance to scan 
rows of bright eyes just visible above 
the outer rail of the choir, peering out 
at us provocatively below their pompa
dours. Ah me, oh my, “them was the 
happy days.” But only a few scant 
texts from sacred tomes are left to 
keep these memories company.

Texts, hymns, prayers, and penances 
were but of fleeting and feeble moment 
when one was young and ardently 
hopeful of a future which bore no hint 
of weakness or failure or of becoming 
forgetful or forgotten. Certainly the 
church had its charms and Sunday its 
solace, but they partook of the mystery 
and the challenge and the dreams 
ahead, rather than of the miseries, the 
mistakes, and the burdens of some
thing past and gone.

Verily,' you lay something heavier



and harder in the elder’s plate each 
Sunday at middle years and over than 
you ever did on those Sabbaths of your 
springtime. Yet in all this there lies 
some hopeful compensations, perhaps a 
wider knowledge of the values and
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this thing very seriously as the teen-age 
interval rushed by me. In some ways 
I was still a pagan, only lacking the 
flute and the flowers to resemble a rol
licking and carefree Pan.

Yet I succumbed to custom and the 
standards set by my family and made 
known my desire to begin paying 
tithes to the struggling parish. I only 
faintly recall the brief ceremony as 
Elder Lawson stood by my side while 
the Dreacher gave me the right hand 
of fellowship. I was, I remember, very 
weak in the joints and red of face be
fore all the kids I had played hookey 
with and whom I had joined in lurid 
forays in apple orchards or tipping over 
backhouses on All Saints Eve. I be
lieve that John Jones took the oath 
with me that Sunday morning, and six 
years later he was buried with mili
tary honors in Flanders Fields.

Joining lodges proved much more 
exciting to me in later years, but there 
is something to be said after all for 
the quiet simplicity of a church affilia
tion, where no horrid and meaningless 
penalties are invoked and where are 
handed to you the compass and rudder 
with which to guide and steer your un
tried craft through rapid floods and 
silent waters. Maybe they thought I 
was a better sailor than I really was, 
because they told me I was master of 
my fate and captain of my soul and 
then called upon the audience to sing, 
“Throw Out the Lifeline, Somebody’s 
Sinking Today.”

5
9

balances of life and maybe less per
plexity about the real personal goal 
that should be sought. But as to its 
real meaning and its potential power 
no doubt we are no better off now than 
we were as young communicants.

We grope in that way still, despite 
all the material progress we have made 
during the intervening years of full 
achievement and sorry abomination. 
In those years we have as a people 
soared in the stratosphere without cut
ting one iota the awful distance between 
the plow and the stars, or pulling our 
feet from the mud upward toward the 
saints and angels. I rather doubt, 
however, if I ought to blame the old 
preachers and teachers of my Sabbath 
memory for this, our gross inadequacy. 
They just went down in temporary de
feat before too much hot competition, 
that’s all.

Time marches on, as they say, and so 
in due season my folks suggested to me 
that a boy approaching twenty-one 
should make his peace with eternity by 
public confession of faith and accept
ance of church vows. I had not taken

COURTSHIP Sundays and Newly
wed Sabbaths are almost too divine 

to be dragged bodily into the public 
gaze. I ’m not sure which phase of 
adoration and dual communion brings 
me happier memories—the unbelievable 
companionship in the pew before or 
after the nuptials. Being then in a ro
mantic trance, neither of us can clearly 
testify. Neither can we recall the ser
mons. But we took heed when he read 
from Corinthians that “love beareth 
all things and endureth all things.” 

(Turn to page 50)



F ig . 1 .  In te rio r  o f  exp erim en tal set-up in the U. S. C otton G inning L ab o ratory  where all types of  
clean in g and e x tra c tin g  m achines a re  tested . In  recen t years, em phasis has been placed on  

ad ap tin g  and developing processes fo r  cleaning m echanically picked co tton .

Farm Mechanization in Relation 
To Cotton Quality and Marketing

r̂ancii ®C. (jerdei 
In Charge, Stoneville Laboratory, Research & Testing Division, Stoneville, Mississippi

Me c h a n i z a t i o n  of cotton pro
duction, involving the use of 

mechanical equipment for the control 
of grass and weeds, the mechanical cot
ton picker, and other mechanical de
vices, has proved to be economically 
and technically feasible during the 
past two years at the Delta Branch 
Experiment Station and has been ap
plied on several plantations in the 
Yazoo-Mississippi Delta. Plans for 
mechanization over wide areas, par
ticularly on the larger farms, are now 
in advanced stages of development in 
the Delta. Labor shortage and high 
costs of labor in recent years have been 
important factors in bringing about

expansion in mechanized farming. 
Moreover, a realization on the part of 
Southern agricultural leaders that econ
omies need to be sought in the produc
tion, marketing, and manufacturing of 
cotton in order to maintain a stable and 
profitable industry is another impor
tant factor responsible for the achieve
ments made so far in the mechanization 
of cotton production.

Research, developmental, and testing 
work in the fields of agronomy, agri
cultural engineering, technology, and 
marketing is providing information 
basic to complete mechanization of 
cotton production. At Stoneville, Mis
sissippi, a program has been developed

o
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for coordinating the efforts of workers 
in these fields. The Delta Experiment 
Station operates a large experimental 
farm devoted to all phases of cotton 
production research—breeding, agron
omy, agricultural engineering, and in
sect control—with emphasis on the 
development of mechanical methods 
for the production of cotton.1 At the 
Station, the U. S. Department of Agri
culture operates the U. S. Cotton Gin
ning Laboratory, known throughout 
the Cotton Belt for its research and de
velopmental work in cotton ginning and 
packaging and related processes. The 
third unit devoted to cotton research 
and testing is the U. S. Cotton Fiber 
and Cottonseed Laboratory, which is 
charged with the responsibility of test
ing for quality the samples involved 
in the production and ginning re
search work at Stoneville, as well as 
samples for public and private cotton 
breeders, shippers, manufacturers, and 
others interested in improving the qual
ity of cotton and efficiency of market
ing-

1 See “Mechanical Production of Cotton in the 
Yazoo-Mississippi Delta,” by J .  £ . Adams and P. W. 
Gull, B e t t e r  C r o p s  W i t h  P l a n t  F o o d , Novem
ber 1946.

The Stoneville groups and the Agri
cultural Economics Department of 
Mississippi State College are working 
closely together on the cotton produc
tion mechanization research and de
velopmental program, which through 
the support of all branches of the in
dustry is already beginning to pay divi
dends. Attention is being focused on 
the development and testing of produc
tion practices, varieties, plant-defolia- 
tion procedures, mechanical picking 
practices, and cleaning, drying, and 
ginning methods that will aid in main
taining the standard of cotton quality. 
Also, mechanization of cotton produc
tion has now reached such a stage of 
development that problems incident to 
marketing and manufacturing the me
chanically-produced cotton must be 
dealt with in order to assure complete 
success in this enterprise. The re
search studies, completed this year in 
connection with mechanization, have 
brought out from the standpoint of lint 
quality effects the following facts:

(1 ) The characteristics of the variety 
of cotton planted on mechanized farms 
definitely influence the grade of ma-

F ig . 2 .  L ab o ra to ry  w orker* determ ine stren gth , length, and oth er p rop erties of cotton  produced  
in the m echanisation  studies at Stoneville, Mississippi.
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chine-picked cotton. It was evident 
that in the process of machine picking, 
the varieties of cotton characterized by 
smooth leaves gave higher quality lint 
by one full grade than varieties having 
an abundance of hairs on the cotton 
leaf, the differences in grade being re
flected in differences in mill waste.

(2 ) Flame cultivation appeared to 
give higher grade machine-picked cot
ton than ordinary plantation methods 
for controlling grass and weeds. This 
process eliminated the grass and weeds 
that are normally gathered with the 
picker, thus reducing the foreign mat
ter content of machine-picked cotton.

(3 ) Dusting of cotton plants with 
calcium cyanamid during the harvest
ing season to cause leaf shedding again 
proved to be helpful in facilitating me
chanical picking and in reducing the 
amount of extraneous material in seed 
cotton. This practice was especially 
effective where the physiological con
dition of the plant was favorable and 
moisture on the plant foliage was suf
ficient to create the chemical reaction 
needed for causing the leaves to shed 
properly from the plant, and where fair 
weather conditions prevailed long

enough for the cotton to be machine- 
picked before a second growth devel
oped from subsequent rains. It was 
again verified that the application of 
the defoliant can be made as early as 
three weeks after the last bolls are set 
and still have no adverse effects on the 
quality of the cotton fiber.

(4 ) Improvements made in the spin
dles of the mechanical picker in 1945 
made it possible to harvest a high per
centage of the cotton with the use of 
much less water in doffing and resulted 
in substantial improvements in the 
grade of the lint and cottonseed over 
1944. The difference in grade between 
hand- and machine-picked cotton in 
1945 ranged from one to two grades as 
compared with the difference of two 
to three grades in 1944.

(5 ) In most comparative spinning 
tests in 1945, the results of tests of 
previous years with respect to yarn 
strength were confirmed, in that they 
showed that machine-picking produced 
cotton of higher yarn strength than 
hand-picking, presumably because it 
passes up immature locks to a greater 
extent.

( Turn to page 39)

Fig  3 .  T esting m achine-picked  co tto n  fo r  m oisture con ten t to determ ine how it com pares with 
hand -pick ed  co tto n . T he p ick er generally adds 2 %  m oisture to  the co tto n  during the picker 

spindle doffing op eration s, and d riers  are  used at gins to rem ove this excess m oisture.



Hdw Guernsey Calves Helped Solve 
A Feed and Crop 

Fertilization Problem

B f  £./e . J(u A

Brookside Farms, New Knoxville, Ohio

T HIS STO RY has its setting in the 
combination calf and maternity 

barn, built in 1945 to better control 
the hazards involved in the birthing of 
calves and bringing them through the 
critical first 60 days of life. Great care 
was exercised in the planning of this 
building, particularly with regard for 
ample space, provision for proper light
ing and ventilation, and a type of con- 

J struction which would lend itself best 
to thorough sterilization and fumiga
tion. The reason for this enterprise 
was to substantially eliminate the high 
mortality rate (23%  to 41% annually) 
among our new-born calves.

Title to Brookside Farms, New 
Knoxville, Ohio, was acquired in 1933 
and a general farming program featur
ing a pure-bred Guernsey dairy herd, 
pure-bred Poland China hogs, and a 
500-layer flock of White Leghorn 
chickens was inaugurated. The farm 
originally consisted of 180 acres in two 
units. Subsequently three additional 
farm units were leased, involving an ad
ditional 240 acres. Much of this land 
has been in cultivation for 100 years and 
the soils are principally Miami silt loam, 
Crosby clay loam, and some rich Brook
ston loam.

Having had the advantage of an 
agricultural college training (Purdue 
1920-Ohio State 1922) and having a 
natural inclination to scientific study, 
I introduced all the latest ideas and 
procedures in soil and animal husban

dry that came to my attention. Care
ful records concerning each enterprise 
have been kept since 1933.

However, the employment of all the 
latest scientific principles involving 
poultry, swine, and dairy cows did not 
permit me to fare any better than most 
of my neighbors. A high mortality 
rate with young chickens caused me to 
drop the poultry program in 1939. A 
high mortality rate with pigs caused 
me to abandon the swine-breeding pro
gram in 1940. Today the entire farm 
program at Brookside Farms is devoted 
to dairying, and in this we have had no 
small amount of discouraging expe
riences, especially with a high mortal
ity in young calves, with mammary 
disturbances in the milk cows—both 
milk fever and mastitis—and, of course, 
the ever-present problem of shy breed
ers.

The foregoing background brings us 
to the present status of Brookside 
Farms with a normal milking herd of 
about 100 head of milk cows, 50 bred 
heifers, 70 open heifers, and about 40 
head of bull calves. All of these ani
mals, excepting the bull calves, are 
grown to maturity and given an official 
production test during their first lacta
tion period, after which they are sold 
on the basis of an automatically applied 
price formula based on the pounds of 
butter fat produced.

Under the above program there are

9
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on turning up their heels 
with the same symptoms 
as before.

Symptoms

Calves a te  th e finishing p laster from  th e walls 
supplem ent th eir m agnesium *deficient

approximately 120 calves born each 
year. When 49 of these calves died in 
one year it was not only a disappoint
ing experience but it also represented a 
real economic loss. It was because of 
this heavy mortality rate that the mod
ern calf and maternity barn was 
planned and built.

This barn 28' x 72' was constructed 
of clay tile building-blocks with all the 
inside walls plastered with a two-coat 
plaster apolication. Ample window 
lighting and ceiling ventilation were 
installed. The barn was started in 
November 1944 and was put in use 
about April 15, 1945. All the walls in 
the 16 individual calf stalls were given 
a rough coat plaster application and six 
of these stalls were given a finish coat 
plaster aoolication. The other 10 stalls 
were not completed with the finish coat 
until the latter part of October 1945. 
All of the stalls were promptly put in 
use, but our experience with the calves 
remained the same. They kept right

The following symp- 
tons prevailed: Calves 
were born weak with 
slow reflexes and no ap
petite; dietary scours 
developed in 100%  of 
the cases, 50% of the 
cases were accompanied 
by low type of pneu
monia with much cough
ing; calves that died 
invariably went down 
with convulsions and no 
calf ever to go into the 
convulsion stage lived 
beyond six hours.Strong, 
disagreeable odors al
ways were present in the 
stalls. Calves that lived 
through the first 90 days 

. „„ . showed remarkable re-in an effort to
cuperative ability and 
matured to good size 

without any signs of these calfhood 
disorders.

Attempted Treatment

Thousands of dollars were spent to
find a practical cure. Every type of
treatment involving the entire list of 
sulfa drugs, vitamin tablets and vitamin 
preparations of every description, blood 
transfusions from the mother, calf 
scours serums and vaccines, modifica
tion of the milk formula graded down 
to pure skim milk, special pre-natal 
feedings to the mothers—all of these 
were tried with no change in the gen
eral results.

Discovery

As previously explained, six of the 
calf stalls had been completely finished 
\vith the finish plaster coat and the othei 
10 had only the rough coat applica
tion. The observation that, for some 
reason the calves were severely mutilat
ing the. finished walls in each of the



December 1946 11

six finished stalls was almost immedi
ately made. No particular thought 
was given to this at first except as to 
whether it would pay to have the other 
stalls finished if the calves would mu
tilate the walls any way. Then one 
day the belated thought came to me: 
Why are those calves trying to eat the 
finish coat from the wall? Close in
spection revealed that the rough-coated 
walls had not been touched.

A partially filled bag of the material 
used for the finish plaster coat was at 
hand and I requested the manufacturer 
to send me a detailed chemical analysis 
of the materials used in this finish lime 
material. Considerable correspondence 
followed and it was learned that this 
material was prepared from a heavy 
dolomite lime analyzing:

Calcium Carbonate CaCO*  53.94%
Magnesium Carbonate MgCOj. . .  45.47%
Other elements................................... .59%

100.00%

This company also sent their chemist 
to our farm where for several days we 
made exhaustive soil tests from all 
of our fields and found the following:

The car was unloaded August 25 and 
our extensive experiments started from 
this date.

Feeding Practice

Regardless of season, it has been our 
custom to feed a grain ration supple
mented to provide a 16% protein ra
tion. The supplement used was man
ufactured by a nationally prominent 
feed manufacturing concern and was 
guaranteed to contain the mineral ele
ments necessary to heavy milk produc
tion. Nevertheless, we always added 
to this ration an additional 40 lbs. per 
ton of a mineral mixture made up as 
follows: 40 lbs. of 98.4% pure calcium 
carbonate, 40 lbs. steamed bonemeal (or 
40 lbs. defluorinated di-calcium phos
phate if bonemeal was not available), 
and 20 lbs. of salt. This formula has 
not been varied since 1938.

On August 25 I ordered a change in 
this home-mixed mineral as follows:
Substitute dolomite lime (54% 
C aC 03 • 45% M gC 03) for the pure 
98.4% calcium carbonate used previ
ously and add 40 lbs. additional dolo
mite lime to each ton of feed mixed.

This order was predicated on the as-

Element
No. of 

samples
Lowest
reading

Highest
reading

Average 
for faim

pH ........................................................... 17 5 .4 7 .2 6.36
Nitrogen (Parts per M) .................. 17 25.0 60.0 35.0
Phosphorus (# per acre).................. 17 50.0 100.0 70.0
Potassium {# per acre)..................... 17 120.0 220.0 180.0
Magnesium (# per acre).................. 12 very low low very low plus

Deduction

The natural deduction, based on the 
foregoing information, led me to as
sume but one answer—the element 
magnesium. A carload of this mate
rial was immediately ordered with 4 
tons of the material ground to a fine
ness to go through a 200-mesh screen 
for mineral supplement feeding and 
40 tons to go through a 100-mesh 
screen for pasture and field application.

sumption that the calcium carbonate 
content would remain about the same 
as with the 98.4% pure calcium car
bonate used before, but the additional 
amount of magnesium carbonate would 
be fairly high.

Results

All of the calves in the calf barn 
were fed milk from the cows receiving 
this new mineral mixture. After
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about two weeks it was noticeable that 
the odor previously present in the 
stables was becoming less, and we 
noticed a considerable change in the 
droppings of the calves. We also noted 
a gradual increase in the thirst for 
water on the part of the calves between 
feedings. The calves became more 
alert and, as if by magic, the scours 
condition cleared from the older calves. 
The calves just born, however, still 
proceeded through the scours stage but 
soon recovered when put on milk. 
During the latter part of October the 
remaining 10 stalls were treated with 
the finish lime coat, using the same 
material as was used for the first six 
stalls, and not a single tooth-mark is 
to be seen on any of these walls to this 
date.

At this point we were satisfied that 
we had made a very important discov
ery. Then followed a long list of ex
periments that are still in progress, 
some with very illuminating and strik
ing evidence of the importance of the 
proper balance and the inter-relation

ship of certain major and trace ele
ments.

Other Observations

1. On August 25, there were 16 
cows in the milking herd quarantined 
for mastitis. On September 15, 13 of 
these animals were entirely cleared 
without any other treatment. On Oc
tober 6, a herd test was made involving 
79 animals, only 2 reactors were found 
and they showed slight traces in one 
quarter. Today there is not a single 
animal in quarantine for mastitis on 
the farm. Previously the incidence of 
mastitis would affect better than 50% 
of the herd at one time or another dur
ing a lactation.

2. On August 25, we were carrying 
on our No. 2 farm 23 head of dry cows 
that had completed good production 
records but which we had not been able 
to breed. The pasture on this farm 
was treated with a 700-lb. application 
of the dolomite lime on August 27. Ex
cellent fall rains produced a good pas
ture during the latter part of Septem

R ig h t: H ealthy , vigorous a lfa lfa , p roduced  on a field treated  with d olom ite ;  le f tj  p oor growth
o f a lfa lfa  from  an ad jacen t, u n treated  field.



December 1946

ber and these cows 
ranged this pasture until 
in December. In addi
tion, they had free access 
to the mineral in special 
boxes in the barn. On 
January 8, 1946, when 
these animals were bled 
for our periodical Bangs 
and T B  test, 18 of them 
were pronounced safely 
with calf by the veteri
narian and 20 have sub
se q u en tly  calved  on 
dates showing they were 
bred about October 1 or 
after. The same bull ac
companied these cows 
throughout the year.

3. Milk cows that had 
been on the dairy min
eral feed for at least two 
months before they were 
tu rn ed  dry produced 
strong, normal calves 
that did not go through 
the scours stage. Check 
cows and heifers that 
did not have the advantage of the 
mineral mixture dropped weak calves 
and gave the same symptoms and re
sults as before.

Field Crop Observations

The most striking evidence of the 
effect of this magnesium element re
mained to be found in the crops from 
the dolomite-treated fields. In an ab
normally wet spring season, followed 
by one of the most severe droughts in 
late summer ever experienced in my 
immediate community, the results could 
be read without effort. The outstand
ing observations were briefly, as fol
lows:

1. Because of an abnormal rate of 
rainfall following corn-planting season, 
the corn fields generally presented a 
mottled array of colors—a patchwork 
ranging from yellow to dark green. 
This phenomenon was attributed to 
drowning and excessive rainfall. How
ever, these vellow areas were evident

on high ground as well as in depres
sions. On the dolomite-treated fields, 
the corn retained a uniformly green 
color and the yellow spots were not 
evident except in a few isolated places 
where plants were in water for three or 
four days. However, it was noticed 
that these plants had a remarkable 
recuperative ability.

2. Where nearly all of the untreated 
corn fields in the immediate commun
ity were severely fired, the dolomite- 
treated 120 acres of corn on this farm 
remained green throughout and made 
a highly increased yield over the aver
age of the community.

3. Following the third cutting of 
alfalfa hay the stand, generally, turned 
yellow and brown, giving the appear
ance of being dried up. The dolomite- 
treated fields are going into the winter 
with a healthy, dark-green color.

Indiscriminate use of magnesium 
salt may result in detrimental effects 

( Turn to page 39)



Alfalfa—A Crop to Utilize 
the Souths Resources

j/ . J t .Y l a f t J

President, Plainsman Farms, Auburn, Alabama

A LONG growing season and ample 
rainfall have been referred to as 

great assets to the South, but in the past 
farmers have never completely utilized 
these possible natural resources in pro
ducing crops. On the other hand, long 
periods of high temperature and heavy 
rainfall have through oxidation of or
ganic matter, erosion, and leaching ac
tually depleted our lands of their native 
fertility. This, if allowed to continue, 
will remove more and more land from 
economical production.

Row crops such as corn and cotton 
occupy a majority of the cropped acre
age. These crops are clean-cultivated 
and have a growing period of about five 
months, or a productive period of only 
40 to 50 per cent of the annual period. 
During the other half of the year, high 
losses of soil and natural resources 
occur. An ideal crop would be a 
perennial that could be quickly estab
lished, would grow throughout the 
year, conserve the soil, require little 
cultivation and hand labor, fit into a 
desirable rotation, and yield economical 
returns of a useful product.

Alfalfa meets most of these require
ments in that it is a perennial readily 
established, with returns the first year. 
It grows about 10 months out of the 
year and not only conserves the soil but 
through nitrogen fixation and deep root 
penetration increases the fertility of the 
surface soil. Moreover, alfalfa requires 
practically no cultivation or hand labor 
and, finally, it produces relatively 
higher returns than most other crops.

The question as to why alfalfa has 
not been grown in the Southeast to any 
great extent in the past naturally arises.

The answer now appears simple. It 
was discovered only recently that two 
essential plant foods were deficient in 
the soils and fertilizers when earlier 
attempts were made to grow alfalfa on 
many of our soils. The two elements 
were potash and boron. Earlier trials 
had generally supplied ample phos
phorus and lime but insufficient potash 
and no boron. Since the recent discov
ery that alfalfa could be grown success
fully on soils that were formerly con
sidered unsatisfactory for the crop, the 
growth of alfalfa has been confirmed 
throughout the State on types represent
ing most all of the well-drained soils 
(table 1).

Borax and Potash Needed

A brief historical background of the 
recent discovery of the treatment re
quired for successful alfalfa is of in
terest and demonstrates the value of 
agricultural research. Formerly, large 
acreages of alfalfa were grown in the 
Black Belt on the calcareous soils, but 
stands could not be maintained and 
Johnson grass usually took over these 
fields. Consequendy, interest in alfalfa 
in this area was largely lost. The fertile 
red lands of the Tennessee Valley have 
been planted to limited acreages of al
falfa for many years, but stands dete
riorate and the acreage of this crop has 
not been extensive. Small acreages of 
alfalfa have been successfully grown in 
the Piedmont for several years, but the 
crop has not been commercially estab
lished. Alfalfa on Sand Mountain was 
not successful until a few years ago 
when adequate amounts of potash and 
borax were supplied in addition to the

14
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usual lime and phosphate treatments.
Perhaps the greatest impetus and 

stimulation of interest in alfalfa 
stemmed from the results obtained with 
potash and borax in 1942 from a small 
8 x 16-ft. plot in the Crops Garden at 
Auburn. This is located on a Norfolk 
sandy soil. Since this investigation is 
considered the origin of the revival of 
interest in alfalfa in the State, it will be 
discussed in detail.

In the Crops Course of the Alabama 
Polytechnic Institute, an introductory 
crops garden is maintained in part for 
the benefit of student classes. Many 
students, especially those of middle and 
south Alabama, had never seen alfalfa 
except in baled hay which generally

was shipped into the State from the 
Midwest. Consequently, a small plot 
was seeded in the fall of 1941 to 
alfalfa with the usual lime, phosphate, 
and potash treatments. An excellent 
stand of alfalfa was obtained but the 
crop lost its vigor, turned yellow, and 
appeared doomed as most alfalfa trials 
had been in the past on similar soils 
outside of the “Alfalfa Belt.”

This plot, however, was divided into 
four sub-plots and borax and additional 
potash treatments were applied to cer
tain of these sub-plots following the 
first cutting. Satisfactory growth re
sulted (table 2 ). The alfalfa on the 
sub-plot without additional potash and 
borax did not survive on this soil. Thus

T a b l e  1 .— Y i e l d s  o f  A l f a l f a  i n  t h e  O l d e b  A l f a l f a  S e c t i o n  a n d  i n  A l a b a m a

Yields in tons per acre of hay

Old Alfalfa Section1 Alabama results2
State

With fertilizer Location Yield

New York.........................
New Jersey.......................
West Virginia..................
Tennessee..........................

AVERAGE

1.8
2 .8
3 .3
2 .5
2 .6

Tennessee Valley................................
Sand Mountain...................................
Alexandria............................................
Lafayette..............................................
Auburn..................................................

2 .4
3 .4  
3 .8  
4 .2  
4 .0
2 3

3 .6 Atmore. ................................................ 5 .0
2 .4
2 .6 State Average...................................... 3 .58

Illinois............................... 3 .5  
2 7 North Alabama Average.................. 3 .20

Iowa...................................
AVERAGE...............

3 .0
2 .96 Central and South Alabama, ex

clusive of Black Belt 
AVERAGE....................................3 .9 4 .40

Kansas............................... 2 .0
Oklahoma.........................

AVERAGE................
4 .6
3 .5

Montana...........................
Idaho.................................
U tah...................................
Oregon...............................

AVERAGE................

3 .0
4 .6
4 .0
4 .6
4 .0

California..........................
New Mexico.....................

AVERAGE................

6 .6
6 .7
6.65

1 From The Fertilizer Review X X I (1946).
2 From “This Month in Rural Alabama.” June 1946, Ala. Extension Service.
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T a b l e  2 .— T h e  Y i e l d  o p  A l f a l f a  o n  N o r f o l k  S a n d  w i t h  D i f f e r e n t  P o t a s h

a n d  B o r a x  T r e a t m e n t s  1

Fertilizer treatment—pounds per acre Yield of hay per acre in pounds

Fall of 1941 After first 
cutting— 1942

Cutting— 1942

1 2 3 Total

200# muriate of potash...............
1,000# superphosphate...............
3,000# dolomite.............................
Same as above...........................

)
| None

340# muriate 
30# borax

1.564

1.564

1,430

2,497

367

1,414

3,361

5,474

1 Sturkie, Rogers, and Naftel: Unpublished data Alabama Agricultural Experiment Station.

was seen the possibility of growing al
falfa on the light sandy soils of the 
Southeast through the use of borax and 
adequate potash in addition to the usual 
lime and phosphate applications. The 
significant finding in this exploratory 
test was that borax and more potash 
than was formerly believed necessary 
made the difference between success or 
failure with alfalfa.

Discussion

Alfalfa yields in southern Alabama 
are higher than in the northern part of 
the State. This is in contrast to yields 
of most other crops. Moreover, alfalfa 
yields are higher in central and south
ern Alabama than in the corn belt or 
midwestern states of the alfalfa region 
(table 1). The probable reasons for the 
higher yields in the Southeast are a 
longer growing period, the use of larger 
amounts of fertilizer, and high tempera
ture and high rainfall. All of these 
produce more cuttings annually than in 
some other sections.

Present general recommendations for 
establishing alfalfa are two tons agri
cultural limestone, 500 pounds super
phosphate (20% ), 300 pounds muriate 
of potash (60% ), 20 pounds borax, and 
25 pounds seed per acre, representing 
an outlay at present of approximately 
$35 to $40 per acre for the first year. 
Annual fertilizer maintenance cost of 
400 pounds of superphosphate, 300

pounds of muriate of potash, and 15 
pounds of borax approximates $12 per 
acre. Over a five-year period, the an
nual cost per acre would be approxi
mately $17.60 for seed and fertilizer. 
With an average annual yield of three 
tons of alfalfa hay per acre at $40 per 
ton, the gross income would be $120 
per acre. For a five-year period, the 
fertilizer and seed cost would amount 
to approximately $88 and gross income 
approximately $600 per acre. The dif
ference between these two amounts 
represents other costs and profit and it 
appears promising that there would be 
a good chance for profit. By grazing 
alfalfa with hogs or other livestock, 
even greater returns might be possible. 
The above does not consider the erosion 
control and the gain in nitrogen and 
organic matter content of soils which 
preliminary results show to be highly 
valuable where corn followed the 
alfalfa.

Alfalfa is a deep-rooted plant that 
penetrates the subsoil to several feet 
and quite commonly to five-ft. depths 
or greater in some soils. This means 
that alfalfa feeds on perhaps 10 times 
the volume of soil that is used by many 
ordinary row crops. When it is con
sidered that a stand of alfalfa gives 
complete coverage on the surface of the 
soil, it is readily understood that row 

( Turn to page 42)



A gricu ltu ral E xp erim en t S tation  in the B razoria-G alveston , T exas, Soil C onservation D istrict on the  
Coast P ra irie . A rea shown has been plow ed, disked, leveled, d rain ed , seeded to  white clover, 
lespedeza, B erm uda and dallis grass, and mowed. The p astu re w here the men are standing had  
1 0 0  lbs. o f  availab le phosp h oric acid  m ixed with th e s o il ; the p astu re across the fence had none. 
M axim um  recom m en dations fo r  this area  fo r  p astu re developm ent a r e :  1 2 0  lbs. P^Os; 7 0  lbs. K 2O ;

1 6  lbs. N ; and 3  tons of lim estone.

A Discussion of Soil Analyses 
on the Forested Coastal Plain, 
Bottomland Coast Prairie, and 

Cross Timbers of Texas
&  m  W u k man

Soil Conservation Service, Temple, Texas

T H E Soil Conservation Service Op
erations Laboratory at Temple, 

Texas, has made more than 500 soil 
analyses for soil conservation district 
cooperators during the past year. These 
farmers, seeking to establish coordinated 
soil conservation measures on their 
farms, have realized that plant succes
sion, longer grazing seasons, quantity 
and quality of forage, and freedom from 
certain diseases in animals are due 
largely to the balanced fertility and

fertility management of their pasture 
and meadow soils.

That statement can be made about 
cultivated soil and its fertility relation
ship to the human.

In a good soil management or fertility 
management system, various and im
portant factors must be considered; 
some of these are: Cultural practices 
and tilth, noxious plant control, plant 
disease and insect control, vegetative 
and mechanical erosion measures, crop
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rotation and proper land use, and appli
cation of needed plant nutrients. Here 
we are primarily interested in the last 
factor—the application of needed plant 
nutrients. At the present time 14 nutri
ents are thought to be necessary for 
normal plant development; of these, we 
are interested in those most important— 
phosphate, potash, nitrogen, and lime.

Soil fertility might be defined as the 
ability of a soil to produce adequately 
those crops which are permitted by cli
mate. The most frequent cause of in
fertility is the deficiency or excess of 
moisture. Fertility depends upon a 
balance of all factors. Where fertility 
is out of balance the limiting factor 
must be found and corrected. Fertility 
can be determined only in terms of 
specific crops. When applying fertili
zers to soils we are adding them to 
balance the elements present, feed the 
micro-organisms, and supply available 
plant nutrients.

On the various samples, recommen
dations have been made for either soil- 
conserving crops, soil-improving crops, 
pastures (grass and legume), or for 
meadow development.

These analyses reveal some definite 
trends in Texas soils. In general, the 
base content, or base saturation,* in
creases from east to west (as does the 
soil reaction); that is, the more western 
soils have more base materials such as 
calcium, sodium, potassium, and mag
nesium available and are less acid. For
ested Coastal Plain soils in east Texas 
are different in reaction (pH ) from 
other Coastal Plain soils in that they are 
generally more acid in the subsoil than 
they are in the surface soil. Occasionally 
Cross Timber soils will have a high 
base saturation but will be low in avail
able calcium. The potash content of 
soils increases from east to west.

Deep, medium-textured, slowly per
meable soils in east Texas have an aver
age of 50 p.p.m.** or less of available 
potassium, while soils of the same na

* Base saturation of a soil is the proportion of 
base elements—calcium, magnesium, sodium, and 
potassium—that tend to saturate the small organic 
and inorganic soil particles or those colloidal _ in 
size. Under favorable conditions the hydrogen ion 
(acid) will displace the bases, causing the base 
saturation to vary.

**  All references to available plant nutrients in 
parts per million are determined by using LaMotte 
procedures. Some of the plant-food nutrient levels 
are still questionable and will vary greatly with in
creased exchange capacity and other factors.

Idlng 5 - 1 0 - 5  fertilizer a t 1 0 0  lb .,  p er .e r e  helped the «orn  at th e  to ft m ak e t t t  good grow th. 
,e  co rn  at the rig h t o f Collin Jo h n son , eoo p erator with the K lam iehi Soil C o n .e rr .t io n  D i.trie t 
a r H ugo, O klahom a, h u  not been fertilized . T h i. farm  i .  on the Forested  C o « .ta l P lain- John»on  

sa y . th a t h i .  fertilised  co tto n  prod u ced  1 0 0 %  m ore th an  hU unfertilized co tton .
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T h e Cross T im b er soils o f T exas often  show a need fo r phosphate to get m axim um  p rod u ction , 
con tro lled  erosion , and sustained fertility . H ere brabham  peas, on the le ft, have been fertilised  
w ith lOO lbs. o f 2 0 %  sup erp hosp h ate. T he oth er peas on this line sand have not been phosphated. 
B oth  areas have been in  a cro p  ro ta tio n , but the value o f the phosphate is evident. J .  B. In ab net, 
c o o p e ra to r with the Brow n-M ills Soil Conservation D istrict and owner o f the site shown, calls this  
a re a  p a rt o f  his best lan d . In  this area  th ere  is often  need fo r com plete fertilisers on m ost crop s

though in sm aller am ounts than  in east T exas.

ture and basic land resource area in the 
vicinity of Yoakum will have 70 to 80 
p.p.m. of available potassium. On these 
soils, in the vicinity of Yoakum, it is 
indicated that small applications of 
potash will pay. As a whole the soils 
of all four of the basic land resource 
areas, Forested Coastal Plain, Coast 
Prairie, Bottomland, and Cross Timber, 
are low in available phosphorus. Low 
plant-food nutrient levels or lack of 
plant-food nutrient balance are two of 
the chief reasons for low productivity. 
For the eastern part of Texas (east of 
the Blacklands) phosphorus is the nu
trient most commonly needed, then 
potassium, and finally calcium or lime. 
All of these soils are deficient in nitro
gen; it can be used to advantage.

Forested Coastal Plain soils having 
30 to 40 p.p.m. of available phosphorus 
do not respond to applications of phos
phate. Phosphorus is essential for plant 
growth since it hastens maturity, en
courages symbiotic bacteria, increases 
root development, aids in starch diges
tion, stimulates drought resistance,

helps seed formation, and is necessary 
for cell division and formation of fats 
and albumen. A lack of phosphorus, 
indicated by a purpling of the leaves, 
results in a restricted root system.

Forested Coastal Plain soils having 
80 to 90 p.p.m. of available potassium 
have an adequate supply of this nutri
ent and applications of potash are not 
profitable. The influences of potash 
upon plant growth are many; it gives 
tone and vigor to plants, increases re
sistance to certain diseases, encourages 
an adequate root system, acts to balance 
nitrogen and phosphorus, and is essen
tial for starch formation, translocation 
of sugar, and development of the green 
coloring matter. Potassium or potash 
helps grain formation and is necessary 
for legumes. In general, root crops will 
respond to its application. Sodium and 
potassium are similar in plant nutri
tion but sodium can not completely take 
the place of potassium. Plants that 
have dry and scorched leaf edges, with 
the surface somewhat spotted, reveal 
potassium deficiencies.
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Five hundred to 750 p.p.m. of avail
able calcium are adequate for good 
plant nutrition if the soil is from 70 
to 80 per cent saturated with bases. 
This will hold true for Forested Coastal 
Plain soils with low exchange capacities. 
As the exchange capacity * increases, 
the available calcium should increase. 
For different plants the available cal
cium required will vary. Blackberries 
and watermelons need very little, most 
legumes do best with small amounts, 
clovers like more than vetch, while al
falfa and okra do best where there is 
plenty of available calcium. When cal
cium is applied to the soil, generally in 
the form of limestone, care must be 
taken not to overlime as this practice 
is harmful. Calcium is an essential 
material for plant growth, since it effects 
translocation of plant foods, acts as an 
agent to speed up or retard chemical 
reactions, and helps regulate internal 
plant reactions. The formation of 
chlorophyll is poor when calcium is low. 
Calcium also seems to make mem
branes more permeable. Plants that

* Exchange capacity—The ability of a soil, due to 
the small organic or inorganic particles (colloids), 
to hold fertilizing materials whereby the plants may 
take them up.

are deficient in it have poor color. 
Lime is applied as a nutrient and to 
change base saturation; it is not applied 
primarily to correct soil reaction.

All soils in the easterh part of Texas 
are deficient in nitrogen. The nitrogen 
content of soils will vary day to day 
and from season to season and it is for 
this reason that tests for available nitro
gen are not made by the laboratory. 
Nitrogen can be used to advantage on 
grass pasture, cultivated land that is to 
be retired and put in pasture, kudzu, 
oats, and other small grains. Nitrogen 
is an essential material of protein and 
protoplasm, since it is used primarily 
to produce vegetative growth. It is 
also necessary for reproduction and stalk 
development. Plants lacking nitrogen 
are stunted and have a yellow appear
ance.

The level of available plant-food nu
trients within the various basic land 
resource areas will vary with the 
amount of organic matter present and 
the exchange capacity. Soils with low 
exchange capacities can use less fer
tilizing materials than those with high 
exchange capacities.

( Turn to page 45)

Spreading lim e n e a r M l. P leasan t, T e x . . ,  in th e  Snlphu^C yprom  S ail Lim e
is a  definite . . . e t  in p astu re  im provem ent w ork at th i . location  on the Forested  Coastal r ia m .  

T h e farm  is owned by Jo h n  B . Stephens, a d istrict co o p erato r.



Fertilizing & Cropping Systems 
for Flue-cured Tobacco

5 ^ .  S t in s o n
Officer-in-Charge, Delhi Experiment Station, Delhi, Ontario

FLUE-CURED tobacco farmers in 
Ontario point with pride to crops 

on their new land and take for granted 
lower returns from those on fields that 
may have grown only two or three crops 
of tobacco alternated with rye. Indeed, 
there is striking evidence that already, 
productivity has fallen off seriously on 
many areas where tobacco has not been 
grown for longer than 15 years. Along 
with soil depletion owing to crop re
moval, soil erosion, and leaching, a 
gradual but somewhat alarming in
crease in tobacco root rot has taken 
place. Results of experimental work 
indicate that such conditions may be 
avoided by practical and economical 
means and that general improvement 
in cropping practices is needed to insure 
economic use of this land for growing 
tobacco in the future.

When tobacco was first planted on 
these soils, they usually contained a 
reserve of organic matter, stored up 
over a number of years in grass or other 
soil-building crops. Decomposition of 
organic matter went on at a rapid pace 
under the influence of cultivation re
quired in growing tobacco. In the 
meantime, while the reserve of organic 
matter lasted, alternating tobacco with 
rye was apparently an ideal system, and 
it accordingly became the established 
practice. As organic matter dwindled, 
tobacco crops responded remarkably to 
barnyard manure which could be 
bought at low cost on general farms 
in surrounding districts. Although the 
selling and hauling of manure rapidly 
became a business of considerable 
proportions, subsequent developments 
have shown that there are definite

limits to the extent that barnyard 
manure can be used in solving the 
problem of declining soil productivity. 
Not only are available supplies inade
quate for the ever-increasing acreage, 
but its frequent use for tobacco in such 
an intensive cropping system makes 
conditions more favorable to the inci
dence of black root rot. Accompany
ing the increased use of barnyard 
manure for this crop, black root rot 
has become the most cosdy disease 
with which tobacco farmers have to 
contend. To avoid possibility of seri
ous loss from this disease requires 
planting flue-cured tobacco not oftencr 
than once in three years, under present 
conditions.

Rotation studies at Delhi indicate 
that the length of rotation has a de
cided influence on the returns per acre 
of tobacco. This is illustrated by rec
ords of yields and gross returns per 
acre that are tabulated in table 1. The

T a b l e  1 .— A v e r a g e  Y ie l d  a n d  G r o s s  
R e t u r n s  p e r  A c r e  w i t h  F l u e -c u r e d  
T o b a c c o  i n  T w o - a n d  F o u r -y e a r  R o
t a t i o n s . ( 1 9 4 4 - 1 9 4 5 )

Yield Returns
Length of Rotation per Acre per Acre

Lbs. $

Two-year....................... 1,262 295
Four-year...................... 1,483 357

returns per acre from tobacco in the 
four-year rotation were more than 20 
per cent higher than from those in the 
usual two-year rotation. Although re
sults over a sufficient number of years

21
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T a b l e  2 .—- A v e r a g e  G r a d e  V a l u e , Y i e l d  p e r  A c r e  a n d  G r o s s  R e t u r n s  p e r  A c r e  
w i t h  F l u e - c u r e d  T o b a c c o  G r o w n  i n  T w o -y e a r  R o t a t io n s  D u r i n g  S i x  Y e a r s .

Rotation Flue-cured Tobacco Following:
Grade Yield Returns
Index per Acre per Acre

i Lbs. * $

Rye disked when mature....................... 25.3 1,339 338
Rye harvested................. 25 .2 1,244 313
Oats............................ 25 7 1 1RR oaa
Weed fallow............................ 25.2 1,157 292
Soybeans harvested at maturity.................. 24 .0 1,028 246
Bare fallow and five tons per acre barnyard manure. . 23 .8 1,192 283
Buckwheat................................................. 23 .6 1,175 278
Field com ......................................... 23.3 991 231
Soybeans ploughed under green.......................... 22 .0 1 ,406x 209
Sweet clover.................................... 19.1 1 ,148xx 229

x— 100 pounds green leaf of no commercial value, 
xx— 183 pounds green leaf of no commercial value.

to warrant definite conclusions are not 
available, those presented serve to indi
cate that the increased returns from 
the tobacco in the longer rotation are 
likely to be more than sufficient to 
cover the investment in extra land. Be
sides the larger average cash return 
from tobacco grown in rotations ca
pable of maintaining soil productivity 
at a high level, it has been noted that 
there is less variation between the crops 
in good and poor tobacco seasons. This 
fact should prove of interest not only 
to farmers but to all of those concerned 
with stability of tobacco production. In

a good three- or four-year rotation 
there is also an opportunity to secure 
revenue from one or more crops in 
addition to tobacco.

There are a number of crops that 
may be used to advantage in the flue- 
cured tobacco rotation, provided they 
are properly arranged and grown. An 
indication as to the relative effect of 
several different crops when grown im
mediately preceding flue-cured tobacco 
can be gathered from table 2 which 
contains data on tobacco in two-year ro
tations with various cropping systems. 
In each instance a winter cover crop

T a b l e  3 .— A v e r a g e  G r a d e  I n d e x , Y i e l d  p e r  A c r e  a n d  R e t u r n s  p e r  A c r e  w i t h  
F l u e - c u b e d  T o b a c c o  i n  T w o - y e a r  R o t a t io n s  D u r i n g  S u c c e e d in g  F i v e -y e a r  
P e r i o d s , 1 9 3 5 - 1 9 3 9  a n d  1 9 4 0 - 1 9 4 4 ,  R e s p e c t i v e l y .

Rotation
Average for Five Years 

(1935-1939)
Average for Five Years 

(1940-1944)

Flue-cured Tobacco Grade Yield Returns Grade Yield Returns
Following: Index per Acre per Acre Index per Acre per Acre

i lbs. $ lbs. $

Rye disked when mature. . 28 .0 1,415 396 26.2 1,256 329
Rye harvested.............. 27 .4 1,384 379 25.9 1,174 304
Soybeans harvested at ma

turity................................... 27 .5 1,336 368 24.4 951 232
Soybeans ploughed under,

green.. . .•..........................
Field^-com...............................

24 .7 1r407x 247 22.8 1,403 319
27.6 1,288 355 24.2 926 224

x 100 pounds green leaf of no commercial value.
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A field o f  flue-cured to b a cco . • E xp erim en tal plots a t  D elhi.

of rye followed the tobacco but the of low grade followed soybeans
tobacco crop was preceded only by the ploughed under when green, as well
incorporation of whatever crop resi- as sweet clover, indicating that these
due remained. Tobacco planted the crops stored up too much available
year after a seed crop of soybeans or nitrogen for tobacco. It may be ob-
corn was light in yield and suffered served that average returns from the
from a crop effect known as “brown tobacco that followed rye disked into
root rot.” A heavy growth of tobacco the soil at maturity were considerably
that failed to mature properly and was higher than those following any other

E a rly  in May n e x t year w inter rye c o re r  crop  in the foreground will be turned under for tob acco
in toil-building studies at Delhi.
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T a b l e  4 .— A v e r a g e  Y i e l d  a n d  G r o s s  
R e t u r n s  p e r  A c r e  w i t h  F l u e -c u r e d  
T o b a c c o  F o l l o w i n g  D i f f e r e n t  
M e t h o d s  o f  U t i l i z i n g  t h e  R e s t  C r o p  
o f  R y e . ( 1 9 4 0 - 1 9 4 5 )

Table Following
Yield 

per Acre 
Lbs.

Returns 
per Acre 

S

Rye disked when ma
ture and ploughed
the following spring. 1,247 323

Rye disked when
mature and fall
ploughed.................... 1,225 306

Rye ploughed before
maturity and winter
cover crop of rye
seeded........................ 1,188 299

treatment. Whereas, harvesting the 
rye gave poorer results than disking the 
entire crop, numerous observations in
dicate that combining and reseeding is 
a highly satisfactory practice.

An idea as to the relative value of 
different practices for maintaining soil 
productivity may be derived from data 
presented in table 3. This table con
tains a comparison of the tobacco 
grown in different two-year rotations 
during the first and second half of a 
10-year period! The rotations were 
continued on the same plots through
out the entire period.

Part of the reductions in grade and 
yield of leaf from the first to second 
five-year period were undoubtedly 
owing to variations in weather condi
tions, but it is clear that such reduc
tions were greater in some rotations

T a b l e  5 .— A v e r a g e  Y i e l d  a n d  G r o s s  
R e t u r n s  p e r  A c r e  f o r  F l u e -c u r e d  
T o b a c c o  w i t h  a n d  w i t h o u t  W i n t e r  
C o v e r  C r o p s  o f  R y e . ( 1 9 3 5 - 1 9 4 1 )

Yield Returns
Treatment per Acre per Acre

Lbs. $

Winter cover crops of
rye............................... 1,191 306

No winter cover crops. 1,043 266

than in others. Disking of rye at ma
turity offered the most promise of any 
practice compared, as a means of main
taining production of flue-cured to
bacco in the two-year rotation.

The growing of crops that are cap
able of returning a large amount of 
suitable organic material is essential in 
rebuilding the productivity of these 
soils. Maintenance alone is not enough 
as productive capacity is reduced by the 
growing of each tobacco crop and this 
must be rebuilt to prevent reduction in 
crop growth. Losses in humus, or or
ganic matter of the soil, take place dur
ing the growing of any hoed crop such 
as tobacco, corn, or potatoes. Net losses 
are reduced, of course, by turning under 
stubble and by disking or ploughing 
under plant refuse such as rye straw 
and corn stalks.

As flue-cured tobacco is sensitive to 
the effect of a preceding crop, the ar
rangement of crops in the rotation is 
extremely important. Late maturity 
and low quality leaf usually result 
where flue-cured tobacco follows alfalfa 
or the ploughing under of other le
gumes. Tobacco planted the year after 
corn, soybeans, or timothy sod is fre
quently light in yield owing to brown 
root rot. A crop of rye before planting 
with tobacco does a great deal to re
move the undesirable effects where 
these crops have been grown.

Fall rye is a very useful crop to pre
cede tobacco in the rotation, partic
ularly when the mature rye straw is 
disked into the soil. Besides having 
ability to grow during late fall and early 
spring and to furnish a sole covering 
during winter, rye produces a large 
amount of suitable plant material to 
form humus. Different methods of 
handling rye were compared in the two- 
year rotation at Delhi, and data on 
average yield and returns from six 
tobacco crops following each method 
are given in table 4.

Throughout this six-year period fall 
ploughing was followed each year by a 
poorer tobacco crop than that where 

( Turn to page 42)



W hen Hugh B en nett w ent hom e last S eptem ber to  receive all the honors his hom e town people could  
give h im , th e Soil C onservation Service ch ief found th e streets flag-lined and this huge “ W elcom e

H u gh " sign above the cou rth ou se steps.

Hugh Bennett’s Hnmecnming
£ ?  Q a'd on  W e i l

Head, Regional Division of Information, Soil Conservation Service, Spartanburg, South Carolina

YEARS AGO when he was virtually 
a lone crusader against soil erosion 

Hugh Bennett said, in effect, that you 
can’t go home again.

“There is really no such thing,” he 
declared in talking about his native 
Piedmont North Carolina, “as re
turning to the places and people you 
remember from your youth. Even in 
my time, my part of the country has 
changed. The old swimming holes I 
remember have fallen away to little 
shallow, red mud puddles. Many a 
field I remember in virgin woods or 
thick grass has been cottoned out and 
gutted.”

Hugh Bennett, Chief of the U. S. Soil 
Conservation Service, did go home in 
September to Wadesboro, North Caro
lina, for honors few men are privileged

to receive from their friends and neigh
bors. It was Hugh Bennett Soil Con
servation Day not only in Wadesboro 
but, by proclamation of Governor R. 
Gregg Cherry, in the whole Tar Heel 
State.

And the landscape Dr. Bennett saw 
in September was neither the one he 
remembered from his youth on a 
Gould’s Fork plantation nor the one 
he described when he said you can’t 
go home again. Many of the gullies 
had been healed by rank-growing, 
forage-producing kudzu. Green blan
kets of annual lespedeza or the peren
nial sericea lespedeza had been spread 
over the red, galled spots. Modern 
swimming holes—farm fish ponds—had 
replaced the creek pools for boating, 
fishing, and swimming.
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These were the landscape changes 
being wrought by the Brown-Creek Soil 
Conservation District, the first of more 
than 1,650 such farmer-organized dis
tricts in the nation and the sponsor of 
Hugh Bennett Soil Conservation Day.

Joe M. Liles, farmer, merchant, and 
chairman of the farmer supervisors of 
the Brown Creek District, is credited 
with the celebration idea. Reared on 
a plantation adjoining the Bennett 
farm and a boyhood friend and school
mate of the soil conservationist, Liles 
had three goals in mind. He wanted to 
honor the man who has become the 
world’s No. 1 authority on erosion con
trol, to have special events that would 
remind Bennett of his boyhood days, 
and to underscore the need for and 
benefits of soil conservation farming.

“W elcome Hugh”

On the Anson County courthouse 
steps, beneath a huge, red-lettered 
“Welcome Hugh” sign, Dr. Bennett 
received from Mayor G. E. Andes the 
key to the city. H. P. Taylor, who 
guided the soil conservation district 
act through the North Carolina legis
lature in 1937 and who was master of 
ceremonies for the day’s events, read 
resolutions passed by the County Com
missioners, the City Commissioners, 
and the Anson County Bar Association 
in praise of Dr. Bennett’s work.

Next was the Rotary-Civitan luncheon 
where Jonathan Daniels of Raleigh, 
Tar Heel journalist, author, and former 
presidential secretary, recalled a visit 
he’d had with Dr. Bennett early in the 
war. The chief soil conservationist was 
just back from a 35,000-mile trip by 
Army bomber to heln South Africa in 
its fight against erosion.

“I was interested,” said Daniels, “in 
Hugh Bennett’s report then not merely 
as one of his neighbors and chief ad
mirers but because my boss then, 
Franklin D . Roosevelt, even in the 
midst of war was alreadv thinking 
about Hugh Bennett’s teachings as a 
part of a plan for peace for the world 
which he believed must contain plenty

if it could ever hope for security. You 
remember that the acceDtance of Hugh 
Bennett’s discoveries (which for 20 
years had been scoffed at) was one of 
the items in Roosevelt’s program for 
America. The extension of that work 
was a part of Roosevelt’s purposes for 
the world.”

Of Dr. Bennett’s work and discov
eries, Daniels said:

“Any people who think that Hugh 
Bennett’s science is a mere matter of 
water and wind, soil and plows have 
only the slightest understanding of the 
meaning of Hugh Bennett the man. 
What he discovered was the careless
ness and blindness of man. Men had 
seen gullies before him. Children can 
see them. . . . What Hugh Bennett 
taught us was that in our ignorance 
and blindness and almost in secrecy, the 
treasure of our land and our lives can 
slip from beneath us and suddenly be 
gone forever. In the science of soils, 
you know, you call that sheet erosion.

“Perhaps the destructiveness as Hugh 
Bennett showed it to us . . . may seem 
now very tame stuff beside the powers 
to destroy we have deliberately and 
scientifically developed in our times. 
I am not sure. But I am sure that not 
even the atomic bomb is more terrify
ing than Hugh Bennett’s discovery that 
under our ignorance and complacency 
the substance of our land could dis
appear without our awareness.”

There were other honors for Dr. 
Bennett.

With help from 15 banks in the 
Brown Creek District, the supervisors 
published and dedicated to D r. Bennett 
a 24-page bulletin dealing with their 
local soil conservation work. Each 
person attending the celebration re
ceived a copy.

Proudly the supervisors said in the 
dedication note: “Hugh Bennett is 
known wherever hoe scratches earth. 
His fame as a land doctor extends to 
all the continents and to many of the 
islands of the sea. . . . We are proud 
that Hugh Bennett is one of us.”

. ( Turn to page 47)



M em ories o f  boyhood days on an Anson County p lantation  were revived by many special events, 
including a  w elcom e fro m  “ Uncle*9 Sim B en nett, 80-year-o ld  fo rm er field hand on the Bennett 

farm * H ere th e ch ief soil con servation ist replies to  “ Uncle Sim’s” words.

I®



Above: P art o f  a new land pattern  designed by Hugh Bennett.

Below: Farm  fish ponds replace the silted-up creek swimming holes.





A b o v e :  F ield s gn tted  fro m  one*cash*crop farm in g a re  b ack  in p rod u ction  u nder a  cover o f kudsu
grazed by cattle*

B elo w :  Y ou n g  pine and sericea  beal tb e galled spots, b reatb e life  back  in to  the lan d . A scene
on B en n ett’s farm .



w a |_ Another year is drawing to a close and American farmers
/ i g n c i l l t l i r e  can look back over it with a keen sense of satisfaction.

Again they have hung up another crop-production1946 record—three per cent more than in 1942, their pre
vious all-time record.

According to details given by the Bureau of Agricultural Economics, U. S.
Department of Agriculture, the largest wheat crop in history has been harvested. 
From statistics available, the largest corn crop on record is assured. The same 
holds for tobacco, pears, peaches, plums, and truck crops as a group. Near- 
record crops were made by oats, rice, potatoes, peanuts, grapes, cherries, and 
sugarcane; average or better crops include hay, soybeans, dry peas, prunes, 
apricots, and sugar beets. Only cotton, rye, sorghum for grain, flaxseed, buck
wheat, dry beans, sweet potatoes, and pecans were below average.

In general summary, the aggregate production of food and feed grains is the 
largest in history, tobacco the largest, fruits and vegetables as a group a near
record, oil crops above average, with only cotton well below average.

One of the amazing things about all of this is that American farmers are today 
producing a third more products for market than they did before the war. And 
they have been doing it with 10 per cent fewer workers and very little increase 
in the land used. One can better realize this achievement when remembering 
that although there were larger increases in industrial production, manufacturing 
plant capacity is now much larger than before the war and the number of 
workers in industry is about a fifth more.

Sherman E. Johnson, Ass’t. Chief of the Bureau, says that it is true farmers 
have been generally blessed with favorable weather during the past half-dozen 
years, but that only a fraction of the increased production can be attributed to 
the favorable weather. Witness for example, he says, that farmers set a new 
production record in 1942 when the growing season was one of the best in 
history; but in 1945 when the weather was not nearly so good they excelled 
the 1942 record. Most of the increase is credited to the quick adoption by 
farmers of new and better ways of doing the job, combined with long hours 
of hard work.

Probably the most important force bringing about this revolution in agri
culture is the tremendous advance in the mechanization of so many farms. 
Today, at least a third of the farmers have tractors compared with only 14 per 
cent in 1930. Widespread adoption of the general-purpose tractor, adapted 
for use on smaller farms and a variety of farm jobs, together with the greatly 
increased use of rubber tires on tractors and other machines, have stimulated the 
mechanization of many farm operations.

“Along with increased mechanization in bringing on the revolution in agri
culture is the gready increased use of fertilizer and lime,” Mr. Johnson says. 
“Farmers are now using about twice the amount of fertilizer and three times 
the am ount of lime they used a decade ago. And it certainly is not out of the

31
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question that the quantities used now might be doubled in the next 10 years. N 
Greater use of fertilizer and lime, together with the cumulative benefits of better 
soil management of the past dozen years, has contributed much in the pro
cession of one yield after another of practically all major crops during the war.”

Third place in importance is accorded the unprecedented adoption by farmers 
generally of improved crop varieties. Hybrid corn is probably the most out
standing example. In the past decade the acreage planted with hybrid seed 
has jumped from a negligible five per cent of the total corn acreage to over two- 
thirds of it. Because yields from hybrid corn are about one-fifth more than from 
open-pollinated, 3-billion bushel corn crops now seem to be the rule rather 
than the exception. Farmers also have been making more use of higher-yielding, 
more disease- and weather-resisting varieties of oats, wheat, potatoes, tobacco, 
cotton, legume hays, soybeans, peanuts, flaxseed, many fruits and truck crops, 
to name some of the more important.

These far-reaching changes would have been less effective if the extensive soil 
conservation and improvement practices of the thirties had not helped the soil 
to stand up under the heavy strain during the war. The technological advances 
in mechanization, use of fertilizer and lime, improved crop varieties, and soil 
conservation did not come full blown, almost overnight as it were, at the out
break of the war. However, it was the war and the incessant demand for farm 
products at good prices that speeded up the process, that increased the production 
per acre by a fifth in the past decade and the output per worker a third more.

Today the productivity of American farms is the greatest it has ever been. 
It is likely to increase, Mr. Johnson believes, as long as farmers are reasonably 
prosperous and continue the technological advance, even though it may be at 
a slower pace than during the war.
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Season A verag e  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  64 .2  88.4 11.87 22i55

192 0 .....................  15.9 17.3 125.3 141.7 61.8 182.6 16.46 25.65
192 1.....................  17.0 19.5 113.3 113.1 52.3 103.0 11.63 29.14
192 2.....................  22 .9  22.8 65.9 100.4 74 .5  96.6 11.64 30.42
192 3 .....................  28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
192 4 .....................  22 .9  19.0 68 .6  149.6 106.3 124.7 12.66 33.25
192 5..................... 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
192 6 ..................... 12.5 17.9 131.4 117.4 74.5  121.7 13.24 22.04-
192 7 .....................  20 .2  20.7 101.9 109.0 85.0 119.0 10.29 34.83
192 8 ..................... 18.0 20 .0  53.2  118.0 84.0 99.8 11.22 34.17
192 9 ..................... 16.8 18.3 131.6 117.1 79 .9  103.6 10.90 30.92
193 0 ........................  9 .5  12.8 91.2 108.1 59.8 67.1 11.06 22.04
193 1........................  5 .7  8 .2  46 .0  72 .6  32.0 39.0 8.69 8.97
193 2 ........................  6 .5  10.5 38 .0  54.2 31.9 38.2 6 .20  10.33
193 3 ..................... 10.2 13.0 82.4 69.4 52.2 74 .4  . 8.09 12.88
193 4 ..................... 12.4 21.3 44 .6  79 .8  81.5 84.8  13.20 33.00
193 5 ..................... 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
193 6 ..................... 12.4 23.6 114.2 92.9  104.4 102.5 11.20 33.36
193 7 ........................  8 .4  20.4 52.9 82.0 51.8 96.2  8 .74 19.51
193 8 ........................  8 .6  19.6 55.7 73 .0  48 .6  56.2 6 .78 21.79
193 9 ........................  9 .1  15.4 69.7 74.9  56.8 69.1 7.94 21.11
194 0 ........................  9 .9  16.0 54.1 85.5 61.8 68.2 7 .58 21.73
194 1.......................  17.0 26.4 80.7 94.0 75.1 94 .5  9.67 47.65

45.61 
52.10

194 4 .......................  20.7 40 .8  149.0 192.0 109.0 141.0 16.40 52.70
1945

November.... 22.52 46.7 131.0 186.0 111.0 153.0 14.90 51.30
December  22.84 43 .8  137.0 194.0 109.0 154.0 15.40 51.40

1946
50.90 
50.30
47.50
48.00 
49.60
51.50
60.00

J B i  59.10
Septem ber... 35.30 48 .8  128.0 224.0 173.0 179.0 15.40 57.80~             *“ M 66.00

192 0 .....................  128 173 180 161 96 207 139 114
192 1..................... 137 195 163 129 81 117 98 129
192 2 .....................  185 228 95 114 116 109 98 135
192 3 ..................... 231 190 133 137 129 105 110 183
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 .....................
1945 

November.. . .  
December.. . .

1946

July 
Augi 
Sept 
October

12.4 10.0 69.7 87.8 64.2 88.4 11.87
15.9 17.3 125.3 141.7 61.8 182.6 16.46
17.0 19.5 113.3 113.1 52.3 103.0 11.63
22.9 22.8 65.9 100.4 74.5 96.6 11.64
28.7 19.0 92.5 120.6 82.5 92.6 13.08
22.9 19.0 68.6 149.6 106.3 124.7 12.66
19.6 16.8 170.5 165.1 69.9 143.7 12.77
12.5 17.9 131.4 117.4 74.5 121.7 13.24
20.2 20.7 101.9 109.0 85.0 119.0 10.29
18.0 20.0 53.2 118.0 84.0 99.8 11.22
16.8 18.3 131.6 117.1 79.9 103.6 10.90
9 .5 12.8 91.2 108.1 59.8 67.1 11.06
5.7 8 .2 46.0 72.6 32.0 39.0 8.69
6 .5 10.5 38.0 54.2 31.9 38.2 6.20

10.2 13.0 82.4 69.4 52.2 74 .4  . 8.09
12.4 21.3 44.6 79 .8 81.5 84.8 13.20
11.1 18.4 59.3 70.3 65.5 83.2 7.52
12.4 23.6 114.2 92.9 104.4 102.5 11.20
8 .4 20.4 52.9 82.0 51.8 96.2 8.74
8 .6 19.6 55.7 73.0 48.6 56.2 6.78
9.1 15.4 69.7 74.9 56.8 69.1 7.94
9 .9 16.0 54.1 85.5 61.8 68.2 7.58

17.0 26.4 80.7 94.0 75.1 94.5 9.67
19.0 36.9 117.0 119.0 91.7 109.8 10.80
19.9 40.5 131.0 204.0 112.0 136.0 14.80
20.7 40 .8 149.0 192.0 109.0 141.0 16.40

22.52 46.7 131.0 186.0 111.0 153.0 14.90
22.84 43.8 137.0 194.0 109.0 154.0 15.40

22.36 36.3 145.0 208.0 110.0 154.0 15.70
23.01 33.9 146.0 223.0 111.0 155.0 15.80
22.70 31.9 157.0 236.0 114.0 158.0 16.30
23.59 42.9 162.0 245.0 116.0 158.0 15.00
24.09 43.0 157.0 251.0 135.0 170.0 14.80
25.98 59.0 147.0 251.0 142.0 174.0 14.70
30.83 56.7 148.0 275.0 196.0 187.0 15.00
33.55 48.6 143.0 280.0 180.0 178.0 15.10
35.30 48 .8 128.0 224.0 173.0 179.0 15.40
37.69 53.0 122.0 209.0 171.0 188.0 16.10

Index Numbers (Aug. 1909-- Ju ly 1914 =  100)
128 173 180 161 96 207 139
137 195 163 129 81 117 98
185 228 95 114 116 109 98
231 190 133 137 129 105 110
185 190 98 170 166 141 107
158 168 245 188 109 163 108
101 179 189 134 116 138 112
163 207 146 124 132 135 87
145 200 76 134 131 113 95
135 183 189 133 124 117 92
77 128 131 123 93 76 93
46 82 66 83 50 44 73
52 105 55 62 50 43 52
82 130 118 79 81 84 68

100 213 64 91 127 96 111
90 184 85 80 102 94 63

100 236 164 106 163 116 94
68 204 76 93 81 109 74
69 196 80 83 76 64 57
73 154 100 85 88 78 67
80 160 78 97 96 77 64

137 264 116 107 117 107 81
153 369 168 136 143 124 91
160 405 188 232 174 154 125
167 408 214 219 170 160 138

182 467 188 212 173 173 126
184 438 197 221 170 174 130

180 363 208 237 171 174 132
186 339 209 254 173 175 133
183 319 225 269 178 179 137
190 429 232 279 181 179 126
194 430 225 286 210 192 125
210 590 211 286 221 197 124
249 567 212 313 305 212 126
287 486 205 319 280 201 127
285 488 184 255 269 202 130
304 530 175 238 266 213 136

147 143
140 143
98 139

154 127
152 154
137 137
98 129
40 115
46 102
57 91

146 95
135 119
148 104
87 110
97 88
94 91
96 111

211 129
202 163
231 245
234 212

227 235
228 223

f t E S v : : :  i s  S  »  g  g
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262 162August . . . .  287 4«6 ~  202 30 $56 154
Septem ber... 285 488 84 255 293 151
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W holesale Prices of Am m oniates

Nitrate Sulphate
of soda of ammonia

per unit N bulk per
bulk unit N

1910-14................... ___  $2.68 $2.85
1922......................... ___  3.04 2.58
1923......................... ___  3.02 2.90
1924......................... ___  2.99 2.44
1925......................... ___  3.11 2.47
1926......................... ___  3.06 2.41
1927......................... ___  3.01 2.26
1928......................... ___  2.67 2.30
1929......................... ___  2.57 2.04
1930......................... ___  2.47 1.81
1931......................... ___  2.34 1.46
1932......................... ___  1.87 1.04
1933......................... ___  1.52 1.12
1934......................... ___  1.52 1.20
1935......................... ___  1.47 1.15
1936......................... ___  1.53 1.23
1937......................... ___  1.63 1.32
1938......................... ___  1.69 1.38
1939......................... ___  1.69 1.35
1940......................... ___  1.69 1.36
1941......................... ___  1.69 1.41
1942......................... ___  1.74 1.41
1943......................... ___  1.75 1.42
1944......................... ___  1.75 1.42
1945

November......... 1.75 1.42
December........... ___  1.75 1.42

1946
January.............. ___  1.75 1.42
February............ ___  1.75 1.42
March................. ___  1.75 1.42
April............... ___  1.75 1.42
May..................... ___  1.75 1.42
June..................... ___  1.88 1.42
July..................... ___  1.88 1.42
August................ ___  2.22 1.46
September......... ___  2 .22 1.46
October............... ___  2.22 1.46

Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, j 

16-17% 
ammonia

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

$3.50 $3.53 $3.37 $3.52
6.07 4.66 4.75 4.99
6.19 4.83 4.59 5.16
5.87 5.02 3.60 4.25
5.41 5.34 3.97 4.75
4.40 4 .95 4.36 4.90
5.07 5.87 4.32 5.70
7.06 6.63 4.92 6.00
5.64 5.00 4.61 5.72
4.78 4.96 3.79 4.58
3.10 3.95 2.11 2.46
2.18 2.18 1.21 1.36
2.95 2.86 2.06 2.46
4.46 3.15 2.67 3.27
4.59 3.10 3.06 3.65
4.17 3.42 3.58 4.25
4.91 4.66 4.04 4.80
3.69 3.76 3.15 3.53
4.02 4.41 3.87 3.90
4.64 4.36 3.33 3.39
5.50 5.32 3.76 4.43
6.11 5.77 5.04 6.76
6 .30 5.77 4.86 6.62
7.68 5.77 4.86 6.71

7.81 5.77 4.86 6.71
7.81 5.77 4.86 6.71

7.81 5.77 4.86 6.71
7.81 5.77 4.86 6.71
7.81 5.77 4.86 6.71
7.81 5.77 4.86 6.71
9.08 6.10 4.86 7.30

10.34 6.42 4.86 7.90
11.62 8.15 5.34 9.60
17.15 8.14 6.07 12.14
10.60 6.95 6.07 12.14
10.60 6.95 6.07 12.14

Index 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 50 223 163
65 50 259 173
70 50 295 182
70 50 332 231
83 51 490 231
83 51 303 197
83 51 303 ‘ 197

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 ......................................

65 50  'i'iA  103 1*»  1 » 1
D e c e m b e r . ; . : : : : : : :  S  SO 223 16S 144 191

1946

|  8  »  »  |« g

g ? : : : : : : : : : : : : :  8  I» S  iU ffi
................................  70 50 295 182 144 224

-{“ P®................................. 70 50  332 231 158 273
........................... 83 51 490 231 180 345

A u g u s t . .   3 0 3  1 9 7  180 345

o S S S S ? .m «  303 197 180 345

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

112 126
150 192
144 189
144 191
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W holesale Prices o f Phosphates and P o ta s h **

1 9 1 0 -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 .......................

1945 
November. . .  
December.. . .

1946
January..........
February. . . .
March.............
April...............
M ay................
June................
July.................
August...........
September. . .  
October..........

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 ................

1945 
November. 
December..

1946 
January. . .  
February. .
March........
April..........
M ay...........
June...........
July............
August 
September. 
October.. . .

Super
phosphate 

Balti
more, 

per unit 
$0,536 

.566 

.550 

.502 

.600 

.598 

.525 

.580 

.609 

.542 

.485 

.458 

.434 

.487 

.492 

.476 

.510 

.492 

.478 

.516 

.547 

.600 

.631 

.645

Florida 
land pebble 
68% f.o.b. 
mines, bulk, 

per ton 
$3.61

3.12
3.08 
2.31 
2.44 
3 .20
3.09
3.12
3 .18
3 .18
3 .18
3 .18  
3.11 
3 .14 
3 .30
1.85
1.85
1.85
1.90
1.90 
1.94
2.13 
2 .00
2.10

Tennessee 
phosphate 

rock, 
75% f.o.b. 

mines, 
bulk, 

per ton 
$4.88 
6.90
7.50 
6.60 
6.16 
5.57
5.50
5 .50
5.50
5.50
5.50
5.50
5.50 
5.67 
5.69
5.50
5.50
5.50
5.50
5.50 
5.64 
6.29 
5.93 
6.10

Muriate 
of potash 

bulk, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,714 
.632 
.588 
.582 
.584 
.596 
.646 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.522 
.522 
.522

Sulphate 
of potash 
in bags, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,953 
.904 
.836 
.860 
.860 
.854 
.924 
.957 
.962 
.973 
.973 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777

Sulphate 
of potash 
magnesia, 

per ton, 
c i.f. At

lantic and 
Gulf ports 

$24.18 
23.87 
23.32
23.72
23.72
23.58
25.55 
26.46
26.59
26.92
26.92 
26.90 
25.10 
22.49 
21.44 
22.94 
24.70 
15.17 
24.52 
24.75
25.55 
25.74
25.35
25.35

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

.570

.205

.195

.195

650 2.20 6.40 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200
650 2.20 6.40 .535 .797 26.00 .200
650 2.30 6.45 .471 .729 22.88 .176
650 2.60 6.60 .471 .729 22.88 .176
700 2.60 6.60 .471 .729 22.88 .176
700 2.60 6.60 .471 .729 22.88 .176
700 2.60 6.60 .471 .729 22.88 . 176

Index Numbers (1910-14 =  100)

106 87 141 89 95 99
103 85 154 82 88 96 . . . .
94 64 135 82 90 98

110 68 126 82 90 98
112 88 114 83 90 98 " 82
100 86 113 90 97 106 89
108 86 113 94 100 109 92
114 88 113 94 101 110 93
101 88 113 95 102 111 94
90 88 113 95 102 111 94
85 88 113 95 101 111 94
81 86 113 93 91 104 91
91 87 110 68 79 93 74
92 91 117 58 72 89 68
89 51 113 65 74 95 77
95 51 113 71 79 102 85
92 51 113 73 81 104 87
89 53 113 73 79 101 87
96 53 113 72 77 102 87

102 54 110 73 82 106 87
112 59 129 73 85 106 84
117 55 121 73 82 105 83
120 58 125 73 82 105 83

121 61 131 75 84 108 83
121 61 131 75 84 108 83

121 61 131 75 84 108 83
121 61 131 75 84 108 83
121 61 131 75 84 108 83
121 61 131 75 84 108 83
121 61 131 75 84 108 83
121 64 132 66 76 95 80
121 72 135 66 76 95 80
131 72 135 66 76 95 80
131 72 135 66 76 95 80
131 72 135 66 76 95 80
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Com bined Index Num bers o f Prices o f Fertilizer M ateria ls , Farm Products 
and A ll Commodities

1922.............

Farm
prices*

132

Prices paid
by farmers Wholesale 
for com- prices 
modifies of all corn- 
bought* moditiest

149 141

Fertilizer
material^

116
Chemical Organic 

ammoniates ammoniates
101 145

Superphos
phate
1Q6

Potash**
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
November. 205 182 156 97 57 175 121 78
December. . 207 183 156 97 57 175 121 78

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
July  244 209 181 103 60 230 121 70
August  249 214 187 116 67 296 131 70
September. 243 210 181 108 67 226 131 70
October... 273 218 197 108 67 226 131 70
* U S D A. figures. B e g in n in g  Ja n u a ry  1946 farm  p rices and index num bers of 

sDecific "farm  products revised  from  a  ca len d ar y ear to  a  cro p -y ear basis. T ru e *  
crop s index ad ju sted  to th e 1924 lev el of th e  a ll-com m od ity  index, 

t  D ep artm en t of L a b o r index converted  to 1910-14 base.
± The In d ex  num bers o f p rices o f fe r ti liz 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 E conom ics and F arm  M anagem ent, 
C orn ell U n iversity , Ith a ca , New Y ork . Th ese indexes a re  com plete since 1897. 
T h e series  w as revised  and rew eigh ted  as o f M arch 1940 and N ovem ber 1942.

1 Since June 1941, m anure sa lts  a re  quoted F.O.B. mines exclusively.
••  The w eighted average o f prices actu a lly  paid fo r potash are low er than the 

annual average because since 1926 over 90% of the potash used in agricu ltu re has 
Se^n contracted fo r during the discount period. S i n c e l 9 3 7  th e m a x im u m d l.^ u -t  
has been 12% . Applied to m uriate of potash, a price s lig h tly  above $.471 per 
u l t  K fo  thus more n early  approxim ates the annual average than do prices based 
on arithm etica l averages o f m onthly quotations.



ThU  section  con tain s a sh ort review  o f som e o f the m ost p ra rtic a l and im p ortant bulletins, and lists 
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Fertilizer
"Agricultural Minerals Registrants to Date 

for the Fiscal Year Ending June 30, 1947," 
Bu. of Chem., Dept, of Agr., Sacramento 14, 
Calif., FM-130, Sept. 24, 1946.

"Commercial Fertilizers Registrants to Date 
for the Fiscal Year Ending June 30, 1947," 
Bu. of Chem., Dept, of Agr., Sacramento 14, 
Calif., FM-131, Sept. 24. 1946.

"Agricultural Mineral Sales as Reported to 
Date for Quarter Ended June 30, 1946," Bu. 
of Chem., Dept, of Agr., Sacramento 14, 
Calif., FM-132, Oct. 11, 1946.

"Commercial Fertilizer Sales as Reported to 
Date for the Quarter Ended June 30, 1947," 
Bu. of Chem., Dept, of Agr., Sacramento 14, 
Calif., FM-133, Oct. 11, 1946.

"T he Effect of Various Fertilizer and 
Manure Treatments on the Yield, Size, Stand, 
and Disease Resistance of Cantaloupes," Agr. 
Exp. Sta., Univ. of Del., Newark, Del., Bui. 
256, Aug. 1945, E. M. Rahn and IV. H. Phil
lips.

"Tonnage of Different Grades of Fertilizer 
Sold in Michigan January 1 to June 30, 1946," 
Soil Sci. Dept., Mich. State College, East 
Lansing, Mich., Oct. 2, 1946.

"Fertilizers for General Farm Crops," Col
lege of Agr., Univ. of Mo., Columbia, Mo., 
Cir. 526, June 1946, A. W. Klemme.

"Fertilizer Inspection, Analysis and Use;
1945," College of Agr., Univ. of Mo., Co
lumbia, Mo., Bui. 500, Aug. 1946.

"Fertilizing Peanuts," Agr. Exp. Sta., State 
I College Sta., Raleigh, N. C., Bui. 356, June

1946, W. E. Colwell, N. C. Brady, and J. F. 
Reed.

"Recommendations with Reference to the 
Fertilization of Flue-cured Tobacco Grown on 
Average Soils in Virginia, North Carolina, 
South Carolina, Georgia, and Florida for the 
Year 1947," Agr. Exp. Sta., State College Sta
tion, Raleigh, N. C., Cir. 143, Aug. 1946, 
Agron. Tobacco Work Conference.

"Fertilizer Sales by Grades in Order of Ton
nage, January 1, 1946—June 30, 1946," Dept, 
of Agr., Raleigh, N. C., Oct. 3, 1946.

"1946 Fertilizer Recommendations for Field 
Crops, Permanent Pastures and Hay Fields," 
Agr. Ext. Serv., Ohio State Univ., Columbus, 
Ohio, Ext. Bui. 266, Jan. 1946, Earl Jones 
and R. E. Yoder.

"Fertilizer in Relation to Oklahoma Agri
culture," Agr. Exp. Sta., Stillwater, Okla., 
Cir. C-124, Oct. 1946, H. F. Murphy.

"Fertilizer Recommendations for Washing
ton," Agr. Ext. Serv., State College of Wash., 
Pullman, Wash., Ext. Bui. 338, Aug. 1946.

"Buy and Apply Fertilizer Now," Ext. Serv., 
College of Agr., Univ. of Wis., Madison, Wis., 
Spec. Cir., Sept. 1946, C. J. Chapman.

"Fertilizer Use and Crop Yields, A List of 
References," U.S.D.A., Washington, D. C., 
Ubr. List No. 27, July 1946, John M. McNeill.

Soils
"Irrigation for Home Gardens," Agr. Ext. 

Serv., Univ. of Hawaii, Honolulu 10, Hawaii, 
Agr. Ext. Cir. 208, Sept. 1946, Joseph H. 
Boyd.

"Disinfecting Seedbed Soils," Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu 10, Hawaii, 
Agr. Ext. Cir. 209, Sept. 1946, Joseph H. 
Boyd.

"Physical and Chemical Studies of Soils in 
North Central Ohio Vineyards," Agr. Exp. 
Sta., Wooster, Ohio, Bid. 663, Aug. 1946, I. 
W. Wander.

"Humus for the Garden Soil," Ext. Serv., 
Va. Polytechnic Inst., Blacksburg, Va., Cir. 
395, April 1946, A. G. Smith, Jr.

"Physical Land Conditions in Fenton Soil 
Conservation District Genesee and Livingston 
Counties, Michigan," U.S.D.A., Washington, 
D. C„ Phys. Land Survey No. 39, 1946.

Crops
"Fifty-sixth Annual Report for the Year 

Ending June 30, 1945," Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz., Jan. 1, 1946.

"The Farmer’s Part in Victory," College of 
Agr., Univ. of Ark-, Fayetteville, Ark-, Cir. 
441, March 1946.

"Handbook of Canadian Spring Wheat 
Varieties," Dept, of Agr., Ottawa, Canada, 
Publ. 538, March 1946 (Rev.), L. H. New
man, J. G. C. Fraser, and A. G. O. Whiteside.

"The Production of Flaxseed in Canada," 
Dept, of Agr., Ottawa, Canada, Publ. 545, 
March 1946 (Rev.), W. G. McGregor.

"Fruitfulness in Peaches and Its Relation
ship to Morphology and Physiology of Pollen 
Grains," Agr. Exp. Sta., Univ. of Del., 
Newark, Del., Bui. 257, Aug. 1945, L. R. 
Detjen.

37
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"Silver Anniversary Annual Report, 1944-
1945," Ga. Coastal Plain Exp. Sta., Tifton, 
Ga., Bui. 42, July 1945.

"Factors Affecting the Palatability of Seri
cea Lespedeza to Livestock,.!’ Ga. Exp. Sta., 
Experiment, Ga., P. Bui. 568, July 2, 1946, 
J. P. Manley, Jr. and L. C. Olson.

"Grafting the Mango in Hawaii," Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu 10, Hawaii, 
Agr. Ext. Cir. 59, Rev. Oct. 1946, William 
Bern bower.

"Grasses and Cultural Methods for Reseed
ing Abandoned Farm hands in Southern 
Idaho!’ Agr. Exp. Sta., Univ. of Idaho, Mos
cow, Idaho, Bui. 267, March 1946, R. H. 
Stark, J. L. Toevs, and A. L. Hafenrichter.

"Performance of Corn Hybrids in Indiana, 
1937-1944," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Bui. 511, May 1946, S. R. 
Miles.

"Improved Golden Cross Bantam and Pur- 
gold Sweet Corn," Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., Bui. 513, 1946, Glenn 
M. Smith.

"Benton and Clinton New Disease Resistant 
Oats," Agr. Exp. Sta., Purdue Univ., Lafayette, 
Ind., Bui. 514, May 1946, R. M. Caldwell, 
R. R. Mulvey, and L. E. Compton.

"The Chemical Composition of Some Sor
ghum Grains and the Properties of Their 
Starches," Agr. Exp. Sta., Kans. State Col
lege, Manhattan, Kans., T. Bui. 61, March
1946, H . N. Barham, J. A. Wagoner, C. L. 
Campbell, and E. H. Harclerode.

"Corn Project for 4-H Clubs!’ Agr. Ext. 
Div., Univ. of Ky., Lexington 29, Ky., Cir.
414, March 1946, E. J. Kinney and E. E. Fish. 

"Garden Project for 4-H Clubs," Agr. Ext.
Div., Univ of Ky., Lexington 29, Ky., Cir.
415, March 1946, John S. Gardner.

"Annual Report of the Director of Agricul
tural Extension, Kentucky, 1945," Agr. Ext. 
Div., Unit/, of Ky., Lexington 29, Ky., Cir. 
419, June 1946, T. R. Bryant.

"Eighty-fourth Annual Report, Michigan 
State Board of Agriculture, 1945," Lansing, 
Mich., April 1946.

"The Extension Service Reports Progress," 
College of Agr., Univ. of Mo., Columbia, Mo., 
Cir. 529, June 1946.

"Science and the Land," Agr. Exp. Sta., 
Rutgers Univ., New Brunswick, /•» 58th 
A. R.. 1945.

"Birdsfoot Trefoil (Lotus corniculatur L.) 
Its Characteristics and Potentialities as a Forage 
Legume," Agr. Exp. Sta., Cornell Univ., 
Ithaca, N. Y., Memoir 261, May 1946, H. A. 
MacDonald.

"Carolina Lawns," Agr. Ext. Serv., N. C. 
State College, Raleigh, N. C., Ext. Cir. 292, 
Aug. 1946, J. H. Harris and R. L. Lovvorn.

"Don’t Plow Corn," Agr. Ext. Serv., N. C. 
State College, Raleigh, N. C., Ext. Folder 65, 
May 1946.

"Graze Hogs for 12 Months," Agr. Ext. 
Serv., N. C. State College, Raleigh, N. C., Ext. 
Folder 67, June 1946.

"Better Tobacco Plants," Agr. Ext. Serv., 
N. C. State College, Raleigh, N. C., Ext. 
Folder 70, Sept. 1946.

"Bixby, Progress Report, 1946," Agr. Exp. 
Sta., Bixby, Okla., Mimeo. Cir. M-162, June 
1946.

"Meadow Foxtail," Agr. Exp. Sta., Oreg. 
State College, Corvallis, Oreg., Sta. Bui. 433, 
Oct. 1945, H. A. Schoth.

"Pruning of Anjou Pear in Relation to Irri
gation Practice in a Clay Adobe Soil," Agr. 
Exp. Sta., Oreg. State College, Corvallis, 
Oreg., Sta. Bui. 436, Nov. 1945, W. W. Aid- 
rich, E. S. Degman, R. A. Work an^ I— F. 
S warner

"Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College, Pa., Bui. 480, 
Sept. 1946.

"Annual Report for the Fiscal Year, 1943- 
44," Agr. Exp. Sta., Univ. of Puerto Rico, Rio 
Piedras, P. R., 1946.

"Fifty-eighth Annual Report," Agr. Exp. 
Sta., Kingston, R. I., Cont. 683, May 1946.

"Grow More Winter Cover Crops to Pro
duce More Food and Feed to Conserve Soil 
Fertility—Save Labor," Agr. Ext. Serv., Univ. 
of Tenn., Knoxville, Tenn., Leaf. 6, Aug. 
1946.

"Some Physical and Chemical Responses of 
Agropyron Spicatum to Herbage Removal at 
Various Seasons," Agr. Exp. Sta., Utah State 
Agr. College, Logan, Utah, Bui. 324, June 
1946, L. A. Stoddart.

"Seeding Arid Ranges to Grass," Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Cir. 122, April 1946, L. A. Stoddart.

" Weather Injuries to Fruits and Fruit 
Trees," Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. 390, March 1946, A. B. 
Groves.

",Edgegrowth as Related to Crop Yield and 
Insect Damage," Agr. Exp. Sta., Va. Poly
technic Inst., Blacksburg, Va., T. Bui. 97, 
March 1946, G. W. Underhill and O. F. 
Bodenstein.

"Distinguishing Characteristics of Some 
Forage-Grass Diseases Prevalent in the North 
Central States," U.S.D.A., Washington, D. C., 
Cir. 747, July 1946.

"Classification of Barley Varieties Grown in 
the United States and Canada in 1945," US. 
D.A., Washington, D. C„ T. Bui. 907, May 
1946, Ewert Aberg and G. A. Wiebe.

"Contribution to the Morphology and Ana
tomy of Cryptostegia ( Cryptostegia grandi- 
flora),’’ U.S.D.A., Washington, D. C., T. Bui. 
915, July 1946, Ernst Artschwager.

"Research Achievement Sheet," U.S.D.A., 
Washington, D. C., R.A.S. 62(P), July 10, 
1946.

Economics
"Statistical Information Pertaining to the 

Marketing of Agricultural Products in Connec
ticut, 1945," State Dept, of Agr., Hartford, 
Conn., Sept. 1946.
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"Causes of Changes in the Trice of Pota
toes,” Agr. Exp. Sta., Pa. State College, State 
College, Pa., Paper No. 1331, June 1946, G. E. 
Brandow.

"A Credit Study on 347 Sugar Cane Farms,

Puerto Rico, 1939-40,” Agr. Exp. Sta., Univ. 
of Puerto Rico, Rio Piedras, P. R., Bui. 70, 
March 1946, J. 0 . Morales and Daniel Had
dock,

Haw Guernsey Calves Helped Solve a Feed & Crop 
Fertilization Problem

( From page 13)

both to animal and plant health. Mag
nesium absorption beyond the optimum 
point in animals may produce a dis
ease known as magnesium tetany, while 
overuse of it in the soil shows evidence 
of lowering the potassium intake of 
plants and will cause potash starvation. 
Much is still to be learned about this 
element but all indications point to a 
triumvirate relationship existing be
tween calcium, magnesium, and phos
phorus in such balance as these elements 
are found in nature, as, for example, 
in the egg shells of wild birds.

Corroboration

If this narrative has given you the 
impression of being a fairy tale, I do 
not blame you. I have merely set forth 
the facts as they have appeared at 
Brookside Farms. More than 30 emi
nent agronomists and scientists have

visited the farm to see and study this 
peculiar problem. Hundreds of photo
graphs have been taken and loads of 
soil and plant tissue have been carted 
away for further research.

I wish particularly to thank Dr. Fred 
Boyd, Agronomist and Midwest Rep
resentative of the American Cyanimid 
Company and Dr. G. N. Hoffer, Agro
nomist and Midwest Representative of 
the American Potash Institute, for 
their keen interest and active coopera
tion in this problem. Their on-the-spot 
analyses of soil and tissue samples have 
thrown much light on this subject. 
Their findings will be published after 
further experimentation is completed. 
However, it may be safely stated that 
from the evidence at hand magnesium 
plays an important role in plant, ani
mal, and human life as do the other 
better known elements—nitrogen, phos
phorus, and potash.

Farm Mechanization in Relation to Cotton 
Quality & Marketing

(From page 8 )

( 6 ) Machine-picking has been found 
to be a more timely method of harvest
ing than hand-picking when fair 
weather prevails, since it enables the 
producer to hold weather damage to 
open cotton to a minimum. Indications 
are that this method of harvesting, on 
a crop basis, will compare very fa
vorably with hand-picking from a grade 
standooint and give better fiber qual
ity and significantly higher spinning 
value.

(7 ) Progress has been made by gin 
machinery manufacturers in the de
velopment of cleaning, extracting, and 
drying equipment and in determining 
combinations of these units most suit
able for cleaning machine-picked cot
ton.

( 8 ) Lint-cleaning developmental work 
at the U. S. Cotton Ginning Labora
tory has indicated promising possibili
ties for cleaning the lint ginned from 
machine-picked cotton as the lint is
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F ig . 4 .  D eterm ining th e  quan tity  and quality  o f foreign m a tte r p resent in m achine-picked cotton  
versus th a t o ccu rrin g  in hand-picked  co tto n  when reach ing the Stoneville L ab o ratory .

blown from the gin saws to the lint 
flue.

Largely as the result of the Stoneville 
studies, cotton producers are finding 
that the first step to take to bring the 
grade of machine-picked cotton closer 
to that of hand-picked is to choose a 
variety of cotton more nearly adapted 
to mechanical harvesting. Already cot
ton breeders are taking into considera
tion these needs in their breeding efforts 
and are attempting to develop and fur
nish productive cottons of acceptable 
fiber quality that will be especially 
adapted to mechanical harvesting.

Dusting of cotton plants with cal
cium cyanamid during the harvest
ing season to cause leaf shedding has 
been found under experimental as well 
as practical conditions to facilitate me
chanical picking and, at the same time, 
to reduce the amount of extraneous ma
terial in seed cotton. In most tests, de
foliation improved the quality of ma
chine-picked cotton from one-third to 
one-half grade and resulted in corre
sponding reductions in mill waste dur
ing manufacturing. The strength and 
appearance of yarns manufactured from 
cotton properly defoliated and mechan

ically picked have been found to be 
equally as good as those of yarns made 
of cotton hand-picked from undefo
liated fields.

The development of efficient clean
ing machinery for use at gins is con
sidered to be absolutely essential if full 
economic benefit of mechanical produc
tion is to be realized. Several newly 
developed devices were tried out experi
mentally in 1944 by gin machinery 
manufacturers on late-harvested, weath
er-damaged cotton. The results were 
encouraging enough to justify the 
manufacture of a large number of these 
units for installation and use in gins 
where machine-picked or roughly har
vested cotton was ginned in 1945. All 
the units are used in combination with 
drying, cleaning, and extracting ma
chinery customarily used in condition
ing and cleaning hand-picked cotton. 
The new systems this year embrace 
principally a unit known as the “im
pact cleaner,” a unit designated as the 
“multi-unit reciprocating cleaner- 
drier,” and some modified or improved 
designs of overhead extracting ma
chines.. .

In the light of the developments
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here reported, it is evident that mech
anization in connection with cotton 
production in the adaptable areas of 
this country has great possibilities. In 
addition to the fact that mechanization 
offers a means of reducing production 
costs and of aiding in the maintenance 
of an adequate return to cotton produc
ers, its widespread adoption as an aid 
in producing cotton is likely to bring 
about, or at least to expedite, changes 
in the handling of * cotton from the 
producer to the consumer. The qual
ity of a cotton crop produced and har
vested mechanically will show much 
less variation than a crop picked by 
hand. It is conceivable that if ade
quate machinery is available for eco
nomical use over the shortest period 
during which it is practical to harvest 
a crop, the bulk of a crop will fall 
within a very narrow range of grades. 
This condition would facilitate the 
assembly of cotton into uniform lots 
for shipment to consuming establish
ments and would give spinners a de
pendable source of supply of uniform 
quality cotton. It would make it more 
feasible to maintain the identity of va

rieties of cotton of high-spinning value. 
Mechanization' will be a factor in re
ducing the number of varieties of cot
ton planted in a given area. Thus, 
sufficient cotton of uniform quality will 
be available to attract the attenion of 
agents of textile mills, many of whom 
now recognize the advantage that pure- 
variety lots of desired spinning quality 
have over mixed-variety lots that show 
abnormal variations in spinning value. 
Large volume, well-equipped gins will 
likely be installed at an increased rate 
as mechanization becomes more gener
ally adopted.

With the trend toward larger-capac
ity and better-equipped gins, impor
tant economies in handling cotton from 
the farms to the consuming centers are 
in sight. Economic gains are evident 
through the adoption of means for im
proving the appearance of cotton bales 
and of providing better methods of 
sampling bales and protecting their con
tents. Gin compression, especially in 
the large-volume, centralized gins, is 
mechanically feasible and affords oppor
tunities for savings in packaging and 
for improving bale appearance.

Fig. 5 . M e c h a n ic a lly  harvested seed cottons from  different varieties. P lanting o f a variety of 
cotton more nearly adapted to m achine-picking, together with plant defoliation, flame cultivation, 
and improved cleaning at the gins, makes the m achine-picked cotton freer o f trash than would

otherwise be the case.
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Alfalfa—A Crop to Utilize the Sooth’s Resources
(From page 16)

crops do not compare with alfalfa in 
root absorption area.

High yields of alfalfa result from the 
extensive root system, the volume of 
soil in which the alfalfa feeds, and the 
long growing period. These are some 
of the reasons why other hay crops yield 
much less than alfalfa. Kudzu, for in
stance, grows vigorously during sum
mer months but is killed by frost. 
With proper fertilization, lime, and 
borax, stands of alfalfa are maintained 
and with proper cutting the stand may 
actually increase annually for a period 
of years. Therefore, one seeding will 
last for several years, perhaps as long as 
desired in order to rotate with other 
crops.

Consideration should be given to the 
productive capacity of alfalfa in units 
of food per acre annually as compared 
to the removal of raw materials from 
the soil. For after all, production of 
crops is simply the manufacture of food 
by the plant from the raw materials of 
the soil and the atmosphere. In the

manufacturing process, the greater the 
ratio of raw materials utilized from the 
air to that taken from the soil, the 
greater the gain or chance for perma
nent fertility and profit in the opera
tion. Thus, a crop that utilizes to the 
fullest extent the N of the air along 
with the C 0 2, water, and energy that 
are available without cost of deprecia
tion to the farm should yield the great
est returns to the farmer.

The fertility problem is one of re
supply of mineral nutrients removed 
from the soil by crops and crop man
agement in adapting crops whereby the 
raw materials of nature are manufac
tured by plants into farm products. 
The over-all problem is that of efficiency 
—the utilization of the energy and nu
trients provided by nature and available 
in the soil and air. Alfalfa, perhaps, 
more nearly utilizes these advantages 
in the Southeast than any other crop 
and these facts should be considered by 
agricultural leaders in planning the 
farm program.

Fertilizing & Cropping Systems for Flne-cnred Tobacco
(From page 24)

spring ploughing was done. Results 
from ploughing the rye crop under 
when green, followed by reseeding 
with rye to provide a winter cover, 
were not as satisfactory as those from 
disking the crop down when mature. 
Soil erosion during the winter was not 
a factor in these plots because they 
were level and well protected. There 
can be little doubt, however, that, on 
many areas in the flue-cured tobacco 
districts of Ontario where fall plough
ing is practiced, or where the winter 
covering of rye is inadequate for one 
reason or another, losses in the form of 
fertility and topsoil owing to soil drift
ing and washing away are such that 
it is virtually impossible to restore the

land to its previous productivity. The 
value of 'a winter covercrop of rye is 
clearly shown in the results compared in 
table 5 where tobacco was grown for 
seven consecutive years with and with
out cover crops.
Under these conditions winter cover 
crops were evidendy responsible for a 
substantial increase in yield and returns 
from the tobacco crop. Retention of 
available nutrients and addition of or
ganic material undoubtedly were fac
tors contributing to this improvement.

In studying the use of commercial 
fertilizers in increasing the effective
ness of rye for use in the tobacco rota
tion, some worthwhile possibilities have 
appeared. As nitrogen is exceptionally
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T a b l e  6 .— A v e r a g e  Y i e l d  a n d  G r o s s  
R e t u r n s  p e r  A c r e  w i t h  F l u e -c u r e d  
T o ba c c o  i n  R o t a t io n  w i t h  R y e  F e r 
t i l i z e d  a n d  U n f e r t i l i z e d  w i t h  C o m 
m e r c ia l  N it r o g e n .

Fertilizer 
Treatment per Acre 

on Rye

Yield 
per Acre 

Lbs.

Returns 
per Acre 

$

No fertilizer..................
16 pounds N per acre 
£^at time of disking

 ̂̂ mature rye................
32 pounds N per acre 

at time of disking

1,212 306

1,261 321

mature rye................
Five tons barnyard 

manure at time of

1,294 319

disking mature ry e .. 1,322 333

low in these soils most of the early tests 
dealt with the effect of applying this 
nutrient on the rye crop. Some inter
esting effects on tobacco grown in two- 
year rotations with rye fertilized and 
unfertilized over a six-year period are 
presented in table 6 .
The tobacco crop showed a distinct re
sponse to nitrogen applications made 
on the rye in this test, indicating the 
beneficial effect of increased growth of 
rye returned to the land. This response 
was in accordance with data previously 
published here which showed that the 
addition of organic materials either in 
the form of cover or rest crops turned 
under, or manure applied, was reflected 
in increased yields of leaf. Lower 
grades following the higher rate of 
nitrogen fertilization on the rye sug
gested an unsatisfactory balance be
tween this nutrient and others, notably 
potash. As barnyard manure normally 
contains considerable available potash 
in addition to nitrogen and phosphoric 
acid, it is not surprising that the re
sponse in growth and quality of tobacco 
was greater following the applications 
made in this test. Increased growth of 
rye following applications of nitrogen 
was striking, the response to the higher 
rate being noticeably larger. There 
was, however, litde evidence of im

provement in growth of rye where 
barnyard manure was applied.

Results obtained in this preliminary 
study paved the way for considerable 
investigation on the whole subject of 
fertilizing cover and rest crops of rye 
in the flue-cured tobacco rotation. Al
though this work is still in progress, it 
has advanced sufficiendy to show cer
tain definite indications. Notable among 
these is the additional response in 
growth of rye that may be obtained by 
supplying muriate of potash along with 
a source of commercial nitrogen. Under 
average local soil conditions a response 
in growth of rye is not noticeable when 
muriate of potash is applied alone. 
When the rye on areas that receive 50 
pounds per acre of nitrogen is com
pared with that on which 50 pounds 
of potash per acre are supplied in addi
tion to the nitrogen, the increase owing 
to added potash appears equal to that 
from the nitrogen alone. As might be 
expected, the tobacco crop responds in 
the form of heavier yields of higher 
grade leaf from the improved balance 
of potash to nitrogen. Responses to 
phosphoric acid have not been clearly 
indicated. There are indications, how
ever, that the application of 10-3-10 
commercial fertilizer at the rate of 500 
pounds per acre when disking under 
mature rye straw about August 1 may 
prove as effective in improving the 
tobacco crop that follows as five tons 
of barnyard manure per acre, which 
contains about an equivalent amount of 
plant food.

The effectiveness of growing and 
fertilizing rye as a soil-building prac
tice depends on how good the rye crop 
is and how it is managed. A reason
ably good seedbed is worthwhile for 
rye. Disking after cutting the stalks 
is useful in getting a good stand when 
rye follows tobacco, but the importance 
of seeding as soon as possible should 
not be overlooked. Varieties of rye 
vary in their suitability and Horton is 
an outstanding variety for use on these 
soils. This variety makes more rapid 
growth in both spring and fall and is
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among the heaviest yielders of straw 
and seed. Drilling the seed at a fairly 
heavy rate is worthwhile. Where the 
soil is in a very low state of fertility, a 
light application of fertilizer, high in 
nitrogen, will improve the growth; 
otherwise fertilizer is more efficiently 
used at time of disking in the mature 
straw. Combine-harvesting is advisable 
when the price of rye warrants, pro
vided sufficient seed is either left or re
seeded to ensure a good cover crop. 
Commercial fertilizer, high in nitrogen 
and potash, should be broadcast before 
disking the straw. Under average soil 
conditions it is advantageous to use 
an application containing 50 pounds of 
nitrogen per acre and an equivalent 
amount of potash. Delay in disking or 
reseeding after the rye is mature should 
be avoided, in order to allow as much 
time as possible for the rye to grow be
fore winter. Fall ploughing is a waste
ful practice on flue-cured tobacco land. 
Much of the advantage of seeding and 
fertilizing rye is lost if the soil is left 
bare during the winter and early spring. 
Furthermore, tobacco crops benefit 
from a few inches of new rye growth 
turned under in the spring.

It is apparent, both from the stand

point of organic matter upkeep and root 
rot control, that the maintenance of pro
ductivity in these soils is going to re
quire adopting a longer rotation than 
is presently practiced.* The fact that 
most flue-cured tobacco farms are 
equipped and capitalized on the basis 
of a crop of tobacco on each acre of 
crop land every second year will retard 
such a change. Scarcity of suitable land 
for growing this crop is frequendy ad
vanced as an excuse for such intensive 
cropping. It may be safely stated, 
however, that land of suitable type in 
satisfactory climatic zones of Ontario 
is not sufficiently limited to warrant 
destructive soil management. To as
sume the contrary would be one of the 
most serious errors that could be made.

Simply lengthening the rotation is, in 
itself, not an effective means of improv
ing the situation. A suitable rotation 
should provide for methods of fertiliz
ing and growing crops that ensure good 
stands and yields so that large amounts 
of stubble and other crop remains may 
be returned to the land. The return 
of all crop refuse either direcdy or in 
the form of barnyard manure is of the 
utmost importance to the continued 
economic use of flue-cured tobacco soils

F e rtilise r  high in  n itrogen  end potm.h disked with th e ry e  strew  p rom otes its decom position and
benefits th e follow ing rye cover cro p .
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T he absence of a cover crop  on this field is p oor farm ing p ractice.

in Ontario. When mature crop resi
dues, such as straw or corn stalks, are 
incorporated it is advisable to apply 
commercial nitrogen to aid in their 
change to humus and thus stimulate 
growth of the crop that follows. Where 
the nitrogen content has been increased 
by the growing of legumes or the addi
tion of commercial materials, the potash 
supply is likely to be too limited for 
normal growth of flue-cured tobacco 
and other crops, unless provision is

made to furnish additional potash as 
well.

The very characteristics that make 
these lighter soils suitable for the grow
ing of flue-cured tobacco render them 
vulnerable to destruction by many of 
the practices that are presently followed 
in its culture. Only by adequately pro
tecting them against the weather, re
plenishing their organic matter, and 
keeping them free from plant diseases, 
can their usefulness be insured.

A Discussion of Soil Analyses . . . .  of Texas
{From page 20)

Heavy soils of the Gray Prairies, 
Coast Prairies, Red Lands of east Texas, 
and soils of the large river bottoms will 
need a higher level of available plant 
nutrients. These soils have high ex
change capacities and are inherently 
more fertile. Heavy soils of the Trinity 
River should have 80 to 100 p.p.m. 
available phosphorus and around 200 
p.p.m. available potassium, while sandy 
bottom land soils should have 50 to 60 
p.p.m.* of available phosphorus and 
100 to 130 p.p.m. available potassium.

Applications of plant nutrients for

production of crops to be used in feed
ing beef animals and dairy animals 
should be different. Dairy cattle, be
cause of their heavy use of costly con
centrates to produce milk, can offset the 
higher cost of fertilization when forage 
of a higher quality is obtained. The 
applications of these plant nutrients can 
be brought about in two ways—heavier 
application or more frequent applica
tion. Meadows, where all forage is re
moved, should be fertilized more often 
than pasture land. In the vicinity of 
Madisonville, Texas, virgin grassland
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or meadow which has been mowed at 
least twice a year for 15 years on a 
deep, fine-textured, very slowly perme
able soil of the Gray Prairies has less 
available plant nutrients than cultivated 
land adjacent where the fertility has 
been maintained by good soil manage
ment.

Lime was required by 61.6 per cent 
of the Forested Coastal Plain soils, or 
205 of the 333 samples. Limestone 
was applied to raise the base saturation 
of pasture lands to 75 per cent, or to 
raise the exchangeable calcium. Where 
base saturation was high and replace
able calcium was low (less than 500 
p.p.m.) on Forested Coastal Plain soils 
1,000 pounds of limestone were ap
plied. On deep sands the maximum 
lime recommendation is 1,000 pounds 
limestone. This has proven to be most 
ecdnomical due to the low exchange 
capacities of sands. The maximum ap
plication of plant nutrients on Forested 
Coastal Plain pasture soils is 100 pounds 
(phosphorus), P20 5; 50 pounds (potas
sium), K 20 ;  and 16 pounds (nitrogen), 
N. This has been proven by practical 
field tests.

Many samples of the Coastal Prairie 
soils have been analyzed, but only 24 
have been used as representative, be
cause many of the analyses were made 
for other purposes. Forty-six per cent

T h ree  b asic land resou rce  areas . Shown are  the 
C oastal P ra ir ie , th e Forested  C oastal P la in , and  
th e Cross T im b ers. In  these location s the 5 0 0  
soil analyses o f  th e Soil C onservation Service  
O perations L ab o rato ry  at T em ple were m ade.

or 11 of these soils require lime. Many 
of the sandy and gray heavy soils east 
of Fort Bend County require calcium, 
while those soils west of Fort Bend 
County, particularly the heavy soils, do 
not. The soils in the eastern portion of 
this area are deficient in phosphorus, 
potassium, nitrogen, and calcium. Ap
plications of 120 pounds P20 5, 70 
pounds K 20 ,  and 16 pounds N, and 
three tons of limestone have been rec
ommended for pasture development. 
The soils in the western portion of this 
area are, as a whole, deficient in phos
phorus; some need both phosphorus and 
potassium. Potassium content increases 
from east to west, as does the base 
saturation and soil reaction.

The plant-food nutrient level of soils 
in the Cross Timber area is higher than 
that of Forested Coastal Plain soils. 
These soils are deficient in phosphorus 
and nitrogen. Applications of potash 
are also needed, but less is required than 
in the Forested Coastal Plain. The 
base saturation is often high, though 
replaceable calcium may be low. This 
may be caused by a high sodium satu
ration. Occasionally small applications 
of lime are needed; the maximum ap
plication recommended is 1,000 pounds 
limestone.

None of the soils analyzed from the 
large river bottoms needed lime. This 
is due to the origin of the soil material. 
These soils are quite variable, especially 
in available phosphorus content. They 
are consistently low in available potas
sium. Some require heavy applications 
of phosphorus.

The farmer-cooperators of the soil 
conservation districts who know the 
analyses of their soils are in position to 
proceed with necessary fertilization. 
That step, and every other one aimed 
at completing installation of dovetailing 
soil conservation measures to control 
erosion and improve soil productivity, 
is a carefully planned one for the con
servation farmer. It should be. The 
farmer’s entire basic capital—his top- 
soil’s ability to yield profitably—is at 
stake. .

C ro s s  T im b e rs  

F o res te d  C o o s to l P la in s  

I I I I I  111 C o a t t  P r o l r i *
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Hugh Bennett’s Homecoming
(From page 26)

To freshen Dr. Bennett’s memory of 
his farm youth, they took him to the 
two-story plantation home where he 
was reared and to the two-room build
ing that once housed Gould’s Fork 
Academy where he first attended 
classes. At the Bennett farm, “Uncle” 
Sim Bennett, 80-year-old former farm 
hand on the plantation, revived more 
memories. So did a mule race, a visit 
to a farm fish pond where boys were 
swimming and boating, and a steaming 
bowl of turtle stew made from Brown 
Creek snapping turtle.

Not until that night did they give 
Dr. Bennett a chance to speak, and 
that was after a Sourhern barbecue at 
the Wadesboro Country Club. Then he 
said:

“I am accepting in the fullest per
sonal sense this interest of yours and 
your kindness and hospitality, even 
though actually, and properly, you are 
paying tribute to a movement: Con
servation of soil and water, a movement 
the objective of which is the welfare of 
the community and each individual in 
the community.

“I don’t know,” he continued, “any
thing about how people who are 
honored as you have honored me today 
are normally affected by this sort of 
thing; but, as for me, this kind of 
exoression of one’s life-long friends is 
deeply touching . . . Perhaps the best 
thing is to change the subject.”

From there on out, his talk to his 
homefolks was the kind of fighting 
soil conservation speech he has been 
making all over the United States and 
in many foreign countries for nearly 
three decades.

Dr. Bennett told them that “we have 
moved ahead in the United States from 
the unenviable position of wasting our 
basic resource of productive land at 
a faster pace than any nation or race 
that we know about, civilized or bar
baric, up to the position of world

leadership in the field of soil and water 
conservation.”

His next word was one of warning: 
“Don’t misunderstand me. We are 
not at all satisfied with present progress; 
we are still losing every year something 
like 500,000 acres of cropland by un
necessary soil erosion.

“But, and this is important, we do 
have a going program and we have 
learned a great deal about how to get 
the job done. The trail has been blazed; 
we are on the way. Last year, for 
example, we did more conservation 
work than in any previous year, even 
with shortages of technicians, ma
chinery, and so on. This year our goal 
is to double last year’s output; the pros
pect for that looks good. And then, 
next year, we are going to do our best 
to double that accomplishment again. 
If we can do that, and I think we can, 
we really will be getting along with 
the prodigious job of safeguarding 
more than 700 million acres of crop, 
grazing, and other kinds of land need
ing protection.”

Dr. Bennett told his audience that 
the best farmer device yet invented for 
dealing “first-hand, effectively, and 
democratically with the matter of tak
ing care of our agricultural land” is 
the soil conservation district, the first 
of which was the Brown Creek District, 
organized in 1937.

“These districts are subdivisions of 
state government for soil conservation 
and good land use,” the chief soil 
conservationist explained. “They are 
brought into existence through the 
vote of the farmers themselves and are 
operated within their locally-established 
boundaries by the farmers through 
their elected officers.”

Today, he said, all 48 states and 
Puerto Rico have soil conservation dis
trict laws, or similar legislation, that 
permit landowners to create districts. 
There are now 1,650 districts covering
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900 million acres and 4 million farms— 
two-thirds, Dr. Bennett said, of all the 
farms in the nation. His Soil Con
servation Service assigns technicians 
to the districts, at the request of the 
farmer supervisors, to aid individual 
landowners to plan, apply, and main
tain complete farm soil conservation 
systems. Last year, he reported, “We 
planned, in soil conservation districts, 
2014 million acres and finished the job 
of putting conservation practices onto 
1314 million acres of land in 1945.”

Appropriately, the assignment made 
to Dr. Bennett for his talk was to dis
cuss “Soil Conservation—A Dream 
Coming True.” To him his work is 
exactly that—a dream coming true.

Born on his father’s plantation near 
Wadesboro in 1881, Bennett studied 
geology at the University of North 
Carolina and received a Bachelor of 
Science degree in 1903. Almost im
mediately thereafter he went to work 
for the Bureau of Soils of the U. S. 
Department of Agriculture. His first 
assignment was temporary, to field 
survey duty. But young Bennett liked 
it so well that he asked to be kept in 
this job.

In 1905, as a member of a soil survey 
party in Louisa County, Virginia, Ben
nett first discovered the cause and true 
significance of soil erosion.

From that point on, his life became 
a veritable crusade for conservation, 
although often it was uphill going. 
Wherever his soil survey work took him 
he bolstered his discovery that good 
land—and the people on it—were being 
made poor by erosion. For example, 
in 1910-11, his survey of Fairfield 
County, South Carolina, showed that 
28 per cent of the county’s land had 
been so damaged by erosion that it 
had no further practical value for any 
immediate cultivation, that another 16 
per cent had lost most of its topsoil.

When the Fairfield County report 
came off the press, Bennett expected the 
public to begin clamoring for action 
to save the land.

But nothing happened. In Bennett’s 
own words, the report, one of the first 
quantitative measurements of the effects 
of soil erosion, “didn’t even ripple the 
placid surface of national complacency 
with respect to the welfare of the land.” 

It taught the young soil conserva
tionist that people still weren’t inter
ested, but it didn’t discourage him. He 
kept on fighting for erosion control, 
soil improvement, and good land use. 
But Bennett was faced with such con
temporary, published statements as this: 

“The soil is the one indestructible, 
immutable asset that the nation pos
sesses. It is the one resource that can
not be exhausted; that cannot be 
used up.”

“When I read this,” Dr. Bennett 
once said, “I learned that it was pos
sible to pack a lot of misinformation in 
two short sentences, even when the 
statements carry the full resounding 
ring of what is sometimes referred to 
as eloquence.”

As Bennett continued his evangelistic 
crusading for soil conservation, a few 
other people began writing a little and 
talking a lot about the subject of soil 
erosion.

Gullies like this • • •
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• • • have been healed by rank-grow ing, forage-  
prod u cin g kudzu.

“Finally, after a long time, there was 
begun in the U. S. Department of 
Agriculture an educational campaign 
on the subject,” Dr. Bennett recalled. 
“Among other things, we published a 
bulletin called ‘Soil Erosion, A National 
Menace.’ Some of the newspapers and 
an occasional agricultural journal 
printed extracts from our educational 
material. Later, some of the magazines 
began asking for articles on the erosion 
problem and what to do about it.”

In 1928. Bennett presented to a con
gressional committee handling Depart
ment of Agriculture appropriations the 
whole national problem of land damage 
by erosion and his recommendations 
for getting a nation-wide soil conserva
tion program started. The resulting 
Buchanan Amendment provided federal 
funds for regional erosion stations to 
measure the rates of soil and water 
losses, to make surveys to determine the 
extent of damage by erosion and locate 
the principal affected areas, and to 
work out methods of control.

“It was not long before overwhelm
ingly convincing information was ac
quired in quantity at these stations,” 
Bennett said. “For example, at the 
10 stations established on 10 very im

portant types of farm land scattered 
throughout the country more than 200,- 
000 quantitative measurements were 
quickly made of soil and water losses 
under different conditions of land use. 
In rapid order, estimates were thus re
placed with measured facts.”

And the “measured facts” showed 
that some of Bennett’s earlier estimates 
of land damage, which had been criti
cized by a few papers, actually were 
underestimates.

“With the new information,” the 
chief soil conservationist continued, “it 
was possible to say, for example, that 
every year enough soil was being 
washed out of our fields and pastures 
to load a train of freight cars that 
would encircle the earth 18 times at the 
equator. Nobodv challenged that state
ment, even though it was much larger 
than any preceding estimates.”

The next action, resulting from Ben
nett’s campaigning and that of the 
other people then aroused, was the Soil 
Erosion Service created in 1933 in the 
U. S. Department of the Interior. Quite 
logically, Bennett was made chief of 
this first organization to attack soil 
erosion on a nation-wide basis. But 
the Soil Erosion Service was a tem
porary outfit, designed to help relieve 
unemployment as well as to demon
strate erosion control and good land-use 
methods in cooperation with land
owners.

With the findings of the erosion ex
periment stations and the results of 
the Erosion Service before it, the Con
gress in 1935 created the Soil Conser- 
vation Service as a permanent agency 
in the U. S. Department of Agricul
ture. This new agency, with Bennett as 
its chief, replaced the Erosion Service.

Under Bennett’s guidance, the Soil 
Conservation Service expanded and 
speeded the erosion control demonstra- 
tional work.

“Back during the demonstrational 
period,” Dr. Bennett recalled, “some 
of us came to feel that soil conservation 
work could be speeded up by giving 
greater responsibility to farmers. It was
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further felt that inasmuch as farmers 
own and control the land needing con
servation and must therefore have the 
final decision as to any work carried 
out on their own lands, they should 
direct the program. That is why—at 
least some of the reasons—the soil con
servation district plan was conceived 
and developed.”

Dr. Bennett’s soil conservation work 
has carried him to nearly every county 
in the United States, to Alaska, Cuba, 
the Canal Zone, Venezuela, to South 
Africa. Toda*' many lands, at least 30 
of them, are taking up the national 
pattern of soil conservation he helped 
to cut. And a steady stream of agri
cultural leaders from other countries 
flows through his Washington office 
and into soil conservation districts 
throughout the nation seeking informa
tion that will help them conserve their 
own land resources. In recent months 
they have come from India, South 
Africa, Australia, Dutch East Indies, 
Belgian Congo, Brazil, Mexico—just 
to mention a few.

Bennett the man is colorful, untiring, 
ever-enthusiastic about soil conservation 
and oood food. Around his home town 
his liking, and '▼reat capacitv, for turtle 
stew, catfish stew, collards and fat- 
back, sorghum molasses, and fried 
chicken—foods he ate as a boy—are 
legendary.

As was said of him at the Wadesboro 
homecoming, Dr. Bennett has never 
shaken “from his shoes the mud of 
Brown Creek. He is one with the 
Land of the Tar Heel. A club woman,

confused as to names, once referred to 
him as ‘that interesting speaker, Mr. 
Clay.’ Congressional committees know 
him as a unique Washington adminis
trator who talks farmei-language while 
explaining soil conservation in terms of 
specialized machinery or lespedeza bi
color honey which he lugs to the 
hearings.”

Although his friends have seen him 
get his fill of good Southern cooking, 
they never expect to see him satisfied 
about soil conservation, at least as long 
as any soil is being wasted needlessly.

And Dr. Bennett himself said as 
much at Wadesboro in September:

“Experience during the nine years’ 
time since soil conservation districts 
came onto the American agricultural 
scene shows that almost every farmer 
who adopts the planned, acre-by-acre 
soil conservation way of farming be
comes himself a missionary for soil and 
water conservation. What a gratifying 
thing this democratic, ‘grass roots’ 
leadership in soil conservation has be
come! What a tremendous force it is 
for the future prosperity of our Ameri
can agriculture!

“I hardly need tell you that, per
sonally, I ’ll not be content until that 
farm leadership, and the applied soil 
conservation it represents, have reached 
into every county in the United States 
and to every acre of cropland, pasture 
land, farm woodland, and idle land. I 
pledge my continued, undivided efforts, 
and those of the Soil Conservation 
Service which I represent in helping to 
bring this about.”

Sundry Other Sundays
( From page 5)

As the raw years of reality went by 
us, however, some of that gloss and 
glamour left us, yielding to a glowing 
solace we shared in church with our 
children— whom the minister put to 
sleep much faster than could we. The 
washing of smudgy faces, the putting

on of pretty ironed frocks that Mother 
made, the blacking of scuff-toed shoes, 
the passing out of pennies for clutch
ing stubby hands to hold, the last re
hearsal of the lesson text, the loading 
of chattering youngsters in the ancient 
family ambulator, and a last look at
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the basting of the roast—all this meant 
just another Sunday.

That one and many others like it 
have been, are now, and will continue 
to be one day of the week which is 
anything but an “idle” one. To this 
credo all the lucky pairs who are bur
dened and privileged with parenthood 
can say “amen.”

Christenings were “high water” 
marks in our Sabbatical calendar in 
family rearing times. I had seen nu
merous infant initiation ceremonies 
from the sidelines before the auspicious 
hour arrived when the Missus and me 
had to prance forward ourselves—she 
holding the shawls and blankets and I 
clutching the baby, to face the font in 
that ageless ceremonial.

Some pastors do this job as a per
functory routine, showing no gleam of 
interest in the prodigy held up for 
sanctification and holy blessing. If the 
infant is restless and fretful the dominie 
hurries to get the irksome task per
formed, solemn and bored with it all. 
Some other more sympathetic preachers 
add a touch of poetic dash to the 
baptism. One minister I knew used a 
rose dipped in the font to sprinkle dewy 
petal drops on the upturned fuzzy 
head; and another had the audience 
stand to welcome one more citizen of 
the Kingdom. I was not worried 
much on such occasions about our baby 
not being jovial and smiling, because 
whenever it looked at me it couldn’t 
help laughing out loud.

F ROM the baptism font it is but a 
short step to the bier and the funeral 

sermon. In the course of life’s channel 
some well-loved ships eventually sail 
beyond your visual horizon to rest at 
last in that “much-desired haven.” It 
is not at the funeral service in my ex
perience that the real sense of vacancy 
and loss most painfully intrudes. I 
have on two occasions sensed the 
sharpest reactions upon attending serv
ice at the familiar place of family wor
ship, to feel that all these brave words 
of faith and courage voiced in earthly

prayer and song were now a great 
mystery no longer to some of those we 
“have loved long since, but lost awhile.”

They are living henceforth in a far 
country while we abide in the waiting- 
room checking over timetables and 
spending our money on trifles to amuse 
or sustain us until the outbound Sky- 
master lands to take us aboard. And 
when the preacher reads the favorite 
psalm of one whose pew is vacant at 
the church and whose chair is unused 
at the table, I am as the Roman cen
turion said, “almost persuaded to be 
a Christian.”

STRAINS of Jingle Bells amid holly 
wreaths and colored paper garlands 

arouse memories of a more cheerful, 
robust, and warming kind—those week
day and Sunday programs to celebrate 
another happy Christmas. Here we 
lead double lives—that of the child in 
its thrills over a poorly disguised 
plumber acting Santa Claus and that 
of the parents and grandparents be
mused and restored by the same jolly 
old traditions which have hallowed our 
churches and homes at each and every 
year’s conclusion.

It’s a strange glowing mixture of 
caroling voices, lighted candles, tinsel, 
rusding paper, kitchen spice aromas, 
crunching snow, frosted fingers, and 
warm hearts. In that mood I have 
written Christmas greetings through 
these kindly pages for over twenty 
years, and that too is a treasured gift 
to me. In sooth we’ve been together 
now for a long series of Sundays.

Another momentous event was when 
the church held its district convention 
of elders, deacons, and ministers of 
grace in our own home town. Bear in 
mind that although every hotel in town 
sent busses to meet every one of our 
four trains daily, they never carried 
back any of the church dignitaries to 
register and regale themselves with two- 
dollar-a-day board and room. Every 
home which belonged to our church 
and some of other creeds opened their 
doors more or less heartily to the hand



52 B e t t e r  C r o p s  W it h  P l a n t  F ood

shaking host of earnest believers. 
Women took down their best family 
plate and killed countless backyard 
poultry for the sacrificial spreads. They 
lasted for a week, including one big 
Sunday mass meeting with the Bishop 
Himself in the “big bear’s chair” 
flanked by presiding elders in the little 
and middle-sized ones on the rostrum 
behind the carved oak pulpit.

AT  one such conclave of the godly I 
recall that our house sheltered and 

sustained five good-sized preachers at 
one lick. Father had a vacation from 
saying grace all week but it cost him 
something for the respite. It was like 
a perpetual communion of the saints, 
and me an unworthy but always hungry 
participant.

I also recall that I was disappointed 
over the sermon by the bishop, expect
ing to hear a combination of John the 
Baptist, Henry Ward Beecher, and Bill 
Sunday. Instead he spent most of the 
long discourse on ways and means of 
financial, rather than spiritual, salva
tion. He had to. It was his job. But 
I never realized before that it took 
more than Sunday-school nickels to 
enable our church to maintain itself as 
“a rock in a barren land” in competi
tion with a whole lot of other rocks.

Although these sacred seances seemed 
long to the householders who provided 
the provender, there were other events 
like protracted meetings and revivals 
which took a month or six weeks to 
run their course, depending on the 
rapidity with which sinners thawed 
out. For them, however, no army of 
talent was required. Our elders merely 
hired some professional evangelist and 
a song-leader to serve nighdy as spear
heads for a general and continual 
awakening, which would give the old 
devil no chance to ply this trade on 
the vulnerable six days of the week 
among our widess flock.

Unfortunately, I came along on the 
church roster after the white heat of 
the jumping and heel-cracking power 
wave had subsided. That was part of

the ferment and the release of those 
who braved the wilderness and who 
attended crude camp meetings to sit on 
hard log benches through four hours 
of sin-chasing rhetoric- My folks lived 
in that raucous era and saw many con
verts writhing and foaming at the 
mouth. By my time the church had 
decided to eschew all circus maneuvers 
and stick to a more decorous and be
coming kind of conversion. I really 
presume it stuck just as long anyhow. 
I am sure my parents lived the sort of 
lives that needed no acrobatics and 
dementia praecox attacks to nail it 
down for keeps. Aside from watching 
Baptist immersions and wondering if 
maybe the minister might lose his grip 
or hold them under too long, I got few 
thrills out of the revivals—compared 
to what went on before.

For a time at different periods it was 
my privilege to take charge of the 
Sunday-school tutelage of young boys. 
Naturally these assignments came be
cause there were no talented scriptural 
scholars available, so I was drafted. I 
managed to hang onto the job by prom
ising to accompany the boys on cross
country jaunts on Saturdays, in which 
I confess we all showed more en
thusiasm than for the sessions on Sun
days.

IN  winter it was not so hard to pin 
them down to business, but after 

the sap began to run and the songbirds 
returned and the “voice of the turtle 
was heard in the land” the pupils and 
their pennies alike dwindled. I sus
pect that a careful count of the congre
gation would have disclosed a similar 
falling away on the part of the parents, 
whose holiday motor-outings had as 
much to do with the sudden drop in 
class attraction as I did myself.

Finally as a burst of genius I de
cided to take the urchins out on the 
church lawn for their Sunday instruc
tion— if vou flatter me bv so calling it. 
The biggest boy, who always collected 
the offering, made his usual rounds 
without delay, handed me the small
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envelope, and seemingly at a signal, 
the whole outfit jumped around like 
rabbits, bounded over the hedge in a 
jiffy, and disappeared around the cor
ner. I took it with stoical fortitude, 
comforted by certain frequest refer
ences anyone may read in the Songs 
of Solomon and the Psalms of David 
praising the beauty of nature and the 
charms of fair meadows.

FOR to me it is quite evident that 
one lone man and some stuffy 

books and maps, however vital such 
documents may be for good deport
ment, have little to offer those who are 
blessed for the time with vibrant youth, 
impatient minds, and resdess feet. I 
also hold that there is a cathedral-like 
quality to dense woods and filtering 
sunshine, and that many species of 
birds are capable of outdoing our Sun
day-school organist. I could never 
have filled the stern role of a dour 
Scotch “kirk man” whose scowls and 
admonitions were benumbing and chas
tening reproof to all kinds of fractious 
Sabbath levity.

As one stands reverendy in old his
toric churches which have at various 
times been distinguished as the meeting 
places of the Good and the Great, it is 
not so hard to recapture some of the 
moods and manners of those bygone 
times. I have on sundry such occasions 
been prone to conjecture what our 
country would have been or would be 
now were there no churches, leaving 
us only a town meeting, a political 
rally, or a picture show to inspire 
courage and confidence in our present 
and our future desdny.

Regardless of what creeds we prefer 
or to what preacher we can listen 
the longest without nodding, we must 
admit that were it not for these custo
mary Sunday institutions to break our 
weary roudne, it would not be possible 
at all for me to say to you right 
heartily, as I do say now: “Merry 
Christmas”—and to have you recog
nize it as the password of sincerity, 
decency, and good will.

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 test
ing 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 
deficiencies in plant food constituents. 
These methods are flexible and are capable 
of application to all types of soil with 
proper interpretation to compensate for 
any special soil conditions encountered.

Methods for the following are available in 
single units or in combination sets:

Ammonia Nitrogen 
Nitrate Nitrogen 
Nitrite Nitrogen 
Available Potash 
Available Phosphorus 
Chlorides 
Sulfates

Iron
pH (acidity and alka

linity)
Manganeses
Magnesium
Aluminum
Replaceable Calcium

Tests for Organic Matter and Nutrient Solutions 
(hydroculture) furnished only as separate units.

LaMotte Outfit for determining available Potash. 
Complete with instructions— $15.00 f.o.b. Tow
son 4, Md.

Information on LaMotte Soil Testing Equipment 
sent upon request.

L a M O T T E
C H EM IC A L PRO D U CTS CO .

Dept. BC, Towson 4, Md.
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ENCOURAGING

He: “I suppose I ’m only a little 
pebble on the beach of your life.” 

She: “You might stand a chance if 
you were a little boulder.”

Sambo— “Boy, whut does you all 
think about dis heah sex business dey’s 
argufy in’ ’bout?”

Mose— “Son, ah thinks a man has got 
a pulfick right to belong to any sex he 
wish.”

CHANGED

A minister congratulated a lady on 
her silver wedding anniversary for liv
ing twenty-five years w'ith the same 
man.

“But he is not the same man he wras 
when I first got hold of him,” she 
replied.

Mother: “I hope that your room
mate at the training school is a nice 
boy, Robert.”

Robert: “Judge for yourself, Mom. 
H ie other night he barked his shins on 
a chair in the dark, and I heard him 
say, ‘Oh, the perversity of inanimate 
objects!’ ”

He: “Do you object to petting, Me- 
hitabel?”

She: “That’s something I ’ve never 
done, Joshua.”

He: “Petted, Mehitabel?”
She: “Objected, Joshua.”

“Look here, waiter! This is supposed 
to be oyster stew, and I haven’t found 
a single oyster yet!”

“Sir, if you had Irish stew, would 
you expect to find an Irishman in it?”

“Who was that lady I saw you outwit 
last night?”

Sailor: “Drinking makes you look 
beautiful.”

She: “But I haven’t been drinking.” 
Sailor: “I have.”

PRELUDE
W ife: “Darling, aren’t those chimes 

beautiful? Such harmony! Such a 
lovelv tone!”

Husband: “You’ll have to talk
louder, honey. Those damn bells are 
making such a racket I can’t hear a 
word.”

First Boiled Citizen: “Do you know 
the time?”

Second Boiled Citizen: “Sure.”
First Boiled Citizen: “Gee, thanks.”

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 SDUttered, “I believe.” 
One of the elders interposed: “You be
lieve w’hat, sister?” She eyed him 
savagely: “I believe you stinkers are 
trying to drown me.”—Ex.
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BORON IN AGRICULTURE
A uthorities have recognized that the depletion of 

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

O utstanding results have been obtained with the 
application of B orax in specific quantities or as part 
of the regular fertilizer m ix, improving the quality 
and increasing the production of alfalfa and other 
legumes, table beets, sugar beets, apples, etc.

The work of the State A gricultural 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.

B orax is economical and very little is required. 
I t  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
N EW  YORK CHICAGO LOS ANGELES

BORAX
f io s i  cx y U cu U u ^ e

20 Male Team. Reg. U. S. P it. 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 om atoes (G e n e ra l)  Sweet P o ta to es  (G e n e ra l)
A sparagus (G e n e ra l)  B e tte r  C orn (M id w est) and (N o rth e a s t)
V ine C rops (G e n e ra l)

Reprints
T -8  A B alan ced  F e rtiliz e r lo r  B rig h t T ob acco  
N -9 P rob lem s o f  Feed in g C ig arleaf T ob acco  
F - 3 - 4 0  W hen Fertiliz in g , C onsider PI ant-food  

C onten t o f  Crops  
S -5 -4 0  W h at Is  th e  M atter w ith Y o u r S o il?  
K -4 -4 1  T ho N u trition  o f  M uek Crops  
E -2 -4 2  Fertiliz in g  fo r  M ore and B e tte r  

V egetables
1 1 -1 2 -4 2  W artim e C o n trib u tion  o l  th e  A m eri

ca n  P o tash  In d u stry  
H -2 -4 3  P la n t Fo o d  fo r  P e a ch  P rofits  
J - 2 - 4 3  M aintaining F e rtility  W hen Growing  

P ean u ts
Y -5 -4 3  V alue &  L im itation s o f  M ethods of  

D iagnosing P la n t N u trien t Needs 
F P -8 -4 3  P otash  fo r  C itrus C rops in C aliforn ia  
A -1 - 4 4  W h at’s in T h a t F e rtiliz e r B a g ?  
H -2 -4 4  Efficient F e rtilizers  fo r  P o ta to  Farm s  
A A -8 -4 4  F lo rid a  Know s How to  F ertilize  

C itrus
C C -8 -4 4  Soil F e rtility ’s Effect on A sparagus  
Q Q -1 2 - 4 4  L e a f  A nalysis-—A G uide to  B etter  

Crops
C - l - 4 5  F e rtiliz e rs  fo r  C otton  and C orn F o l

low ing Lespedesa  
G -2 -4 5  Som e W hys and W h erefores fo r  Air- 

C onditioning Soils  
P -3 -4 5  B alan ced  F e rtility  in th e O rch ard  
R -3 -4 5  H igher C orn  Y ields fo r  N orth  C aro

lina
Y -5 -4 5  How L on g Do the Effects fro m  F e r ti

lizer L a s t?
Z -5 -4 5  A lfa lfa— *the A risto cra t  
D D -5 -4 5  A Case o f  Com bined P otassium  and  

B oron  D eficiencies in G rapes  
E E -6 -4 5  B alan ced  Sods in  O rch ard s  
F F - 6 - 4 5  O rch ard in g  fro m  the G round Up 
G G -6-45  K now  Y o u r Soil 
J J - 8 - 4 5  Plow -U nder P ra c tice s  
L L -8 -4 5  F ertiliz in g  fo r  B e tte r Soybeans in 

N orth C arolin a  
M M -8-45 Red C lover Suggests S h ortage of  

P o tash
N N -8-45  T h e Effect o f  B o ra x  and L im e on 

Q uality  o f Cauliflow ers
0 0 - 8 - 4 5  P otash  F ertilizers  A re Needed on  

Many M idw estern Farm s  
P P -1 0 - 4 5  M ore V egetables fo r  Less M oney 
Q Q -1 0 -4 5  A L ittle  B oron  B oosts Sweet P o ta to  

Y ields
S S -1 0 -4 5  How to  S ta rt W hite D utch  Clover 

P a stu res  in F lo rid a  
X X -1 1  - 4 5  Kudzu on A bandoned Land Needs 

P h o sp h ate  and P otash — M aybe B o ra x  
Y Y -1 1 - 4 5  P otash — In W a r and P eace  
Z Z -1 1 -4 5  F irs t  Things F irs t  in Soil Fertility  
B B B -1 2 -4 5  Success with B lu eberries  
C C C -12-45  P o o r  Soils— P o o r  P eop le  
A l - 4 6  Crop P ro d u ctio n  H orizons  
B - l - 4 6  P otash  In creases T om ato  Y ield  and  

Q uality
D -l -4 6  A New Legum e fo r  th e South— W ild  

W in ter Peas

E - l - 4 6  T he Sou rces o f  P otash  fo r  Flu e-cured  
T ob acco

H -2 -4 6  Plow -sole P laced  P la n t Fo od  fo r  B et
to r Crop P rod u ctio n

I - 2 -4 6  B oron  D eficiency o f  L ettu ce
J - 2 - 4 6  C o rrectin g  P otash  D eficiency in Grow

ing Corn
M -3 -4 6  P astu re  Possibilities on C oastal P lain  

H ills
N -3 -4 6  Sweet P o ta to es  A re P rovin g New Gold 

fo r  th e South  
0 - 3 - 4 6  F ertiliz e r P lacem en t fo r  Corn in K en

tu ck y
P -3 -4 6  The S tory  o f  P otash  
Q -4 -4 6  P otash  T reatm en t Makes B e tte r Sweet 

C lover
R -4 -4 6  A lfa lfa  in  M ississippi D ecreased as 

Soil F e rtility  Declined  
S -4 -4 6  Plow -under F ertiliz e r Ups C orn Yields  
T -4 -4 6  P otash  Losses on the D airy F a rm  
W -4 -4 6  M uck Soils P ro d u ce  Q uality Sweet 

C orn  fo r  Canning  
X -4 -4 6  P otash  P ays Good D ividends in L ou i

siana
Y -5 -4 6  L earn  H unger Signs o f Crops 
Z -5 -4 6  I Saw I t  H appen in the Soil-testing  

L ab o rato ry
A A -5 -4 6  Efficient F ertilizers  Needed fo r  Profit 

in C otton  
B B -5 -4 6  The Soil Is O u r H eritage  
C C -5-46  C orn P ro d u ctio n  in Mississippi 
D D -6-46  Im proved  P rod u ctio n  on R ubber 

P lan tation s  
E E -6 -4 6  D ynam ic S assafras Soils 
F F -6 -4 6  T he Newest P o ta to  P est— Golden 

N em atode
G G -6-46 A M achine fo r  Deep Fertilizer  

P lacem ent
H H -6 -4 6  M istakes Versus Essentials of  

Pon d  M anagem ent fo r  Fish
I I -6 -4 6  P astu res in M ississippi P rod u ce  

P rofits
J J - 6 - 4 6  P otash — T h e Sugar M aker 
K K -8 -4 6  South M ississippi Soils P rod u ce Fine  

P astu res and Livestock  When Min
erals  A re Applied  

L L -8 -4 6  T rends in the Use o f M ajor P lant 
Foods

MM-8 -4 6  F o r  Farm s and Game Preserves—  
B ioolor Lespedeza  

N N -1 0 -4 6  Soil Testing— A P ra c tic a l Aid to  
the G row er & In d ustry  

0 0 - 1 0 - 4 6  Soil A eration  Affects F ertilizer  
Needs

P P -1 0 -4 6  T he B u rton s Farm  to  Feed  
P eop le

Q Q -1 0 -4 6  T ip -bu rn -like C ondition in 
G reenhouse L ettu ce  C orrected  by 
B o rax

R R -1 0 -4 6  T ro p ical Kudzu
S S -1 0 -4 6  T he Use o f Caley Peas in Ala

b am a’s B lack  Belt

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



A reproduction o f  this 
message 9 x 13 inches 
printed in beautiful colors 
will be mailed to 4-H mem
bers free on request.

She wears her slfs emblem proudly
The 4-H c l u b  emblem on her sleeve 
sym bolizes th e  clu b 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. B u t it  is more 
than this. I t  is excellent training for 
useful citizenship. I t  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 ! ”

VIRGINIA-CAROLINA CHEMICAL CORPORATION
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.

LEADER IN

FIELD

SINCE 1895



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:

T H E  PLANT SPEAKS THRU D EFIC I
EN CY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)

T H E  PLANT SPEAKS, SOIL TESTS  
T E L L  US W H Y depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)

T H E  PLANT SPEAKS THRU TISSU E  
TEST S 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 LE A F AN
A LYSIS 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  16MTU. CO LO R F IL M S  A V A IL A B L E  
FO R  T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri
culture (South)

In  the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(Midwest)

Potash Production in 
America (A ll)

Save That Soil (A ll)

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.
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