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T H REE ELEPHANT BORAX

W IT11 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., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
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 
Glovcrsville, N. Y.

Kraft Chemical Co., Inc.. Chicago, III.
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., Greenville, Tenn., and W il
mington, N. C.

IN  CANADA:

St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  C o r p o r a t io n
122 EAS T  42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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Looking Ahead to . .

Our Renaissance

a - r
rORLD-SHAKING events of first magnitude being under way 
at the year’s beginning, I wedge my way into the anxious crowd 

of onlookers, recalling a passage of my youth which best seems to 
fit the present mood.

I was a country kid about ten years old and had never been a rail
road passenger. I would lie awake and listen for the weird, shrill 
whistle of the old Pioneer Limited, coming ponderously down the 
sandy cut a half mile away. A flash of headlight gleam would cut 
across my bedroom ceiling, a roar of thunderous grinding would 
shake the joists, and it was gone.

Or again, I would trudge with my 
faithful hound dog, Muggsy, down the 
rutted road to the railway crossing, to 
sit in the shade of a locust tree and 
wait for Number Five to come ripsnort- 
ing down the track. Finally, in a halo 
of steam and murky smoke it flashed 
into view, gleaming metal vibrating in 
the summer sunshine, rows of windows 
disclosing fortunate travelers probably 
wondering what kind of Godforsaken 
land they had bungled into overnight; 
the engineer and fireman leaning from

the cab door to wave grimy gloves at 
me and my canine companion.

Or, in late summer twilights I would 
perch on my cot in the loft room facing 
westward, with the setting sun throw- 
ing gorgeous tones across the western 
pathway of the roaring express bound 
for Minnesota and points beyond—far 
beyond, to the land of Custer, Buffalo 
Bill, and maybe Yosemite and the Gol
den Gate. To the last faint gleam 
and dying whistle I would bend eagerly 
after it, tracing its disappearance be

3
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yond the top of Bender’s Hill, which 
was the last link connecting my small 
world with the realm of the Great Un
known, the other side of the sunset.

No, I did not hanker, like some of 
my boyhood chums to grow up into a 
brawny switchman or a car-walking 
brakeman in constant terror of life and 
limb for the sake of somebody’s mer
chandise. I had no visions of becoming 
a conductor or a train dispatcher either, 
much as those professions seemed to 
mark their owners with rare distinction.

TO make a long story short, my 
dreams were always of being 

wafted away, carried endlessly on shin
ing rails, peering continually on new 
and delightful scenery, seeing and 
knowing new places and new friends, 
and growing cosmopolitan and worldly- 
wise, replete with poise, and aglow with 
having seen and conquered that stretch 
of land beyond Bender’s Hill.

Now to be quite honest about it, I 
have yet to see anything to conquer be
yond Bender’s Hill, or at least nothing 
that I myself might overcome with re
form or influence by statecraft or busi
ness acumen. Others too have given up 
Bender’s Hill as a necessary topograph
ical obstruction and have done nothing 
about it.

It is true that I have traveled beyond 
Bender’s Hill in my time and have 
glimpsed quaint places here and there, 
by dint of my own foot-pushing on an 
accelerator for the most part; and it is 
also true that I have crumpled up my 
lean anatomy in many a top bunk of 
overnight coaches, tasting cinders and 
smoke in full measure.

But I have had few, if any, romantic 
journeys or jaunts of a jousting charac
ter, in which I might fulfill the heroic 
part I visioned as a youth, as that which 
all happy travelers by right enjoyed. 
My thithers and yons have been of a 
most mundane kind, except twice or 
thrice when accompanied by trusting 
members of my family, who looked to 
me to supply what essence of adventure 
the gas stations and restrooms lacked.

To put it bluntly, I have never got

beyond Bender’s Hill in any conquer
ing mood or bent upon any grand er
rand of sacrifice or glory. In other 
words, while I have caught some trains 
since my boyhood wistfulness, I have 
sort of missed the bus on highways of 
zestful enterprise. I have come and 
gone and watched and seen, but sel
dom cbfTquered.

Right now I stand just where I did 
as a lad beside the mystic and glamor
ous railway. I am somewhat like I was 
then because I am obliged to linger and 
watch others take that train and seek 
glory and knowledge and honor in a 
strange quest beyond the homeland.

All around us in my town are lads 
training for grim duty. Others have 
waved farewell and are gone. Still 
others send censored notes replete with 
strange names and stranger facts. All 
I can do is to limp over to the city 
library and hunt for books that permit 
me to follow in their wake a ways. 
And the following is not so good for a 
guy whose patience with maps and foot
notes and bibliographical references 
fades away an hour or so after dinner.

Still, I am not bothered much over 
inaction or not being in the tide of 
onslaught. I do not crave for medals 
or yearn to take prisoners. I have no 
strong notions yet as to how high we 
should hang the Axis, although I agree 
it must be efficiently done. It is the 
listlessness of mental sterility and the 
awareness of being too ignorant for a 
knowing world that worries me most.

I DREAD being taken some day for 
a somnolent Rip Van Winkle come 

to life, who will be as badly outmoded 
in 1945 as my old car is now. For as 
I see it, the youth of today has not so 
much to fear from being a physical 
target for somebody’s gun as he has to 
feel elated over being in a period of life 
when quick aptitude for fresh facts and 
new skills enables him to keep step 
with the coming Renaissance.

So I come at last to my text of the 
times—that we are entering another Re
vival of Learning, a new and revitalized 
world recovery, an era that will usher in
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the best of prizes for those who stand 
prepared and ready. I would like to be 
aboard the train bound for the Renais
sance, but to date my ticket is being 
reserved for another and a younger 
party. Perchance, I may see some of the 
facts he uncovers through his tales of a 
new and fabulous Wonderland, which 
in due time may even transform Bend
er’s Hill. I know it will be transformed 
if some of those returning Crusaders 
carry a sort of Holy Grail to lighten 
the pathway l eadi ng  
over and beyond the lim
its of my tender years.

As we look about us, 
we find we are entering 
a period when the main 
thesis is put on Produc
tion and Action, and all 
m a n n e r  of subjects  
al l ied t hereto .  I t  is 
nothing if not brutally 
practical and workable.
But underneath it one 
senses a strong fiber of 
Religion and Faith, such 
as we have not w i t 
nessed in many years.
What seem to be tem
porarily knocked out of 
the picture are the liter
ary, poetic, and cultural 
studies. In my town, a 
college famed for the 
latter courses must give 
way to hosts of recruits 
in hard training for war 
technology, leaving the 
bards and the art ists  
gathering dust in the storerooms.

But why grouch because for a while 
Mars has outshone Minerva? Why 
worry at this hint of decadence? We 
know that the first task is to make 
the world rather safe and clean again, 
upon which we may return with 
greater depths of productive capacity 
to the poetic and cultural arts and 
crafts.

Moreover, one who has felt the pangs 
of suffering and sacrifice and defeat can 
best wield the pen and use the brush 
to lengthen the scroll of creative art that

really lives forever. Just glance at some 
of the drivel and dirt we fed upon as 
literature and art during the depression 
decade, and you’ll see that it takes guts 
to make genius appreciated, the kind of 
genius we are going to find among us 
when the war is over and peace is made 
secure. Yes, I even anticipate that we 
will develop some noteworthy poets and 
mural painters in the homely shadow 
of Bender’s Hill, after they get done 
with Tokyo and Berlin.

If we get a Renais
sance, some folks will 
say it has been won with 
far too great a price in 
blood and bravery.  
There will be many men 
of valor whose relatives 
and friends will watch 
in vain for them to be 
numbered among the re
turning passengers on 
the train that brings us 
in the Renaissance.

Over against thar sad 
issue it may also be said 
that those of us who re
main to welcome the 
Renaissance wil l  have 
some penalties to pay 
and some quiet sacrifice 
to make  in our own 
way; and likewise, that 
it may be better to lay 
down your l i fe  in a 
troublesome world than 
to live without helping 
to correct it.

It is not likely that the 
people who lived back in the Middle 
Ages were able to sense the turning 
point in human aspirations and ideals 
which has been called “the Renais
sance.” We, likewise, may not be aware 
of the deep-flowing tide that is carrying 
the races of man forward to a different 
and, we hope, a more progressive and 
enlightened age.

Although strictly speaking, the Ren
aissance is usually considered as having 
its first full flower in Italian art, com
merce, and literature, we may regard 

( Turn to page 51)



C ro talaria—A Crop 
That Grows Like Weeds

By R. Y . Bailey
Chief, Regional Agronomy Division, Soil Conservation Service, Spartanburg, S. C.

ENERATIONS of farmers have 
wished for a crop that would 

grow like weeds. On an increasing 
number of Southeastern farms, crota
laria is making this wish come true.

In addition to its weed-like growth, 
this legume also serves the double pur
pose of reducing soil erosion and in
creasing soil fertility. The ground 
cover provided by a good crop of crota
laria grown following small grain or 
after the last cultivation of corn pro
tects the soil against erosion during the 
winter months. The nitrogen and or
ganic matter from one or more crops 
of crotalaria greatly increase yields of 
corn, cotton, peanuts, and other crops 
on poor sandy soils.

The performance of crotalaria has

been all the more remarkable because it 
does not require any radical changes in 
farmers’ regular practices. Neither do 
cropping systems and fertilizer practices 
have to be greatly altered. Unlike most 
other legumes that have been intro
duced into the South, it did not even 
require inoculation of its seed.

Farmers simply plant crotalaria once, 
often sowing the seed by hand. Seed 
produced by the first crop shatters out, 
remains on the land, and thus insures 
reseeding in succeeding years. The one 
direct seeding is usually made as an 
interplanting with corn, or as an early 
spring seeding on small grain.

Crotalaria has a remarkable weed-like 
ability to come back after clean cultiva
tion, or when a very dry season prevents

Seed  w ill b e  harvested  fro m  th is  3 0 -a c re  field  o f  c ro ta la r ia  tp ectab ilis  In O k a lo o sa  C ou nty , F la . 
M ore th an  2 0  head  o f  c a ttle  grazed th e  n a tiv e  grasses th a t grew am ong th is  c ro ta la r ia  th e  past

sum m er.
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W illiam  S . W ard , P in erm o u n t, F la . ,  in  p ick u p , grew 3 5  bu shels o f  co rn  an  a cre  ( l e f t )  fo llo w in g  
c ro ta la r ia . C orn  on th e  r ig h t grow n on s im ila r so il w ithout c ro ta la r ia  m ade 1 7 %  b u sh els  p er a c re .

it from making a crop of seed during 
any one year. The following year, ii 
conditions are favorable, a stand comes 
up from hard seed that failed to 
germinate.

Strange as it may seem, farmers have 
increased their success with crotalaria 
by doing less work. They obtained 
thicker stands and more vigorous 
growth of this legume where cultiva
tion of corn was completed when plants 
were about waist high than where cul
tivation was continued until the plants 
were bunching to tassel. This required 
one less cultivation than is usually given 
corn. The omission of the cultivation 
has not appeared to reduce the yield of 
corn. In several trials, the last cultiva
tion of cotton was omitted on a few 
rows. The growth of crotalaria was 
similar to that obtained where corn was 
“laid by” early. Further study will be 
necessary in order to determine how 
omitting the last cultivation normally 
given cotton will affect its yield.

The excellent seed-producing charac
teristics of crotalaria greatly simplified 
its distribution over a large acreage in 
a relatively short period of years.

In the spring of 1937, W. M. Guest, 
of Gainesville, Ga., planted 15 lbs. of

Crotalaria spectabilis seed in alternate 
rows with corn on three-fourths of an 
acre, as a field trial in cooperation with 
the Soil Conservation Service. In the 
fall, he picked 900 lbs. of seed. By 1942, 
he had expanded to approximately 100 
acres of crotalaria, and from a part of 
the acreage he harvested more than
10.000 lbs. of seed.

Mr. Guest has shipped seed to both 
North Carolina and South Carolina, as 
well as to several adjoining counties in 
Georgia. It is estimated that there were
2.000 to 3,000 acres of the crop in north
east Georgia in 1942 that resulted from 
the modest beginning in 1937 with 15 
lbs. of seed. Most of this acreage is in 
the Upper Chattahoochee soil conserva
tion district with which Mr. Guest co
operates.

Crotalaria is so prevalent in both 
Suwanee and Madison counties in 
Florida that in the fall, when it is in 
bloom, cultivated fields present the ap
pearance of huge yellow blankets spread 
over the landscape. County Agent S. 
C. Kierce of Suwanee county estimates 
that 15 per cent of the cropland in that 
county is seeded to it.

In Madison County, County Agent 
S. L. Brothers estimates that 20 per cent
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P ick in g  ap p rox im ate ly  a b a le  o f  co tto n  p er acre  fo llow ing c ro ta la r ia  s tria ta  in  R ich m o n d  County* 
IN. C. T h is  sandy field usually m ade less th an  a h a lf  b a le  p er acre  b e fo re  it  was p lan ted  to  c ro ta la r ia .

of the cropland is in crotalaria. In 
many cases it was seeded by the simple 
process of breaking the seed heads from 
plants growing along the sides of county 
roads, hauling them to the fields on 
tobacco sleds, and scattering them over 
the cropland.

In the Sandhill area of Richmond 
County, N. C., the acreage of crotalaria 
was increased from less than 200 acres 
in 1936 to approximately 30,000 acres 
in 1941. This was approximately 40 
per cent of the cropland in the county.

Striking increases in crop yields fol
lowing crotalaria have been obtained on 
poor, sandy soils. Much of this land is 
so poor that it would be difficult to 
grow a satisfactory crop of most of the 
annual winter and summer legumes. 
Many fields are so sandy that only 
indifferent success has been obtained 
with lespedeza seeded on small grain, 
or with cowpeas or soybeans following 
the harvesting of grain. A few of the 
many examples of increased crop yields 
following crotalaria may be of interest.

In 1937, J. A. Fortner, of Dowling 
Park, Fla., planted corn on two acres 
where crotalaria had grown the past 
three years and produced 28 bushels per 
acre. On two adjoining acres of similar

land where the legume had not been 
grown the yield was eight bushels an 
acre.

On the farm of W . P. McRae, of 
Richmond County, N. C., a tenant, who 
for several years had been producing an 
average of five bales of cotton on 15 
acres of very poor sandy land, reduced 
his acreage in 1934 to 10 acres. Under 
the guidance of Mr. McRae, his tenant 
began planting crotalaria at about the 
same time he reduced his cotton acre
age. He has since averaged 10 bales 
per year on his 10 acres following crota
laria.

Crotalaria is being used rather ex
tensively as a cover crop in peach or
chards in North Carolina and South 
Carolina. D. L. White, McBee, S. C., 
a successful peach grower, plants crota
laria in his orchards. His trees show 
unusual vigor and remain in production 
longer than trees on similar soils where 
the crop is not grown.

Crotalaria is making a direct con
tribution to war production through in
creased yields of peanuts. Where pea
nuts are planted after it, the yields of 
peanuts are considerably increased over 
the yields on similar soils where it has 
not been grown.
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W . M. Pitchford, Columbia, Ala., 
planted corn and crotalaria on a portion 
of a large field in 1940. Corn was 
planted again in 1941 and a good crop 
of crotalaria grew after the last cultiva
tion of corn. The entire field was planted 
to peanuts in 1942. On the portion of 
the field where peanuts followed two 
crops of crotalaria, the yield was 1,829 
lbs. per acre. This was 500 lbs. more 
than the 1,307 lbs. per acre produced on 
the portion of the field where no crota
laria had grown. The peanuts grown 
after it were graded as No. 1; whereas, 
those grown in the other portion of the 
field were graded as No. 2.

Due largely to an unusually rainy 
cultivating season, there was a consider
able amount of crotalaria in the peanuts 
at harvest time. When asked whether 
this would interfere with the harvest
ing, Mr. Pitchford said, “It will be no 
worse than beggarweed and other weeds 
and grass in the peanuts, and look at the 
good it has done.”

The adage, “Fools rush in where 
angels fear to tread,” might well apply 
to one who even suggests the possibility 
of growing flue-cured tobacco immedi
ately after a legume. Still, farmers in

North Carolina and Florida are grow
ing tobacco after crotalaria on light 
sandy soils and seem to be getting away 
with it. In fact, a number of tobacco 
farmers in the Sandhill section of North 
Carolina have reported larger acre yields 
of tobacco that sold for a higher price 
per acre after crotalaria than they or 
their neighbors made on similar land 
where the legume had not been grown.

Harvey Young, Ellerbee, N. C., sold 
his tobacco from two acres following 
crotalaria for $431 an acre compared 
with a return of $250 an acre from to
bacco that was grown on similar land 
in a cropping system where crotalaria 
was omitted.

Russel Flowers, Madison, Fla., scat
tered seed heads gathered from crota
laria plants growing along the roadside 
over 5.2 acres of poor land that he said 
had been, “peanutted to death.” He 
planted rye on this field the next two 
years and volunteer crotalaria grew 
after the rye. After two years of rye 
and crotalaria on this field, he planted 
it to tobacco and produced 1,300 lbs. per 
acre. He sold his tobacco for $400.85 
an acre. Four of his neighbors grew a 

( Turn to page 44)

T o b a cco  on th e  rig h t th a t was grow n on d ry , sandy so il fo llo w in g  c ro ta la r ia  m ade a g re a te r  y ield  
and  sold  fo r  a h ig h er p rice  p e r pound th an  th a t on th e  le f t  grow n on a s im ila r  so il w ithout 

c ro ta la r ia . T h e  to b a cco  was grow n by  L ee  L o v in , E lle rb e e , N. C.



F ig . 1 . A lfa lfa  is on th e  m arch  in  T en n essee . W artim e need fo r  g re a te r  q u a lity  hay  an d  p a stu re  
p ro d u ctio n  fo r  liv esto ck  feed  and  know led ge o f  fe r t i l is e r  p ra c tice s  fo r  su cce ssfu l p ro d u ctio n  a re

resp o n sib le .

Borax for Alfalfa 
in Tennessee

By H. E. Hendricks
Agricultural Extension Service, University of Tennessee, Knoxville, Tenn.

FOUR years of test demonstration 
results obtained by the Tennessee 

Agricultural Extension Service, in co
operation with the Experiment Station, 
have brought to light new information 
on how to fertilize alfalfa in this State. 
We have known for many years that 
the soils in Tennessee generally require 
treatment for successful alfalfa produc
tion, and early in the history of exten
sion work in this State demonstrations 
were common showing that alfalfa 
could be produced by the use of lime
stone and phosphate.

Anyone having experience in exten
sion work in the southeastern states is 
familiar with the fact that, as a rule,

these old demonstrations show that 
alfalfa was frequendy a complete failure 
where limestone was not used. Simi
larly, where phosphate was omitted from 
the demonstrations on phosphate— defi
cient soils, the alfalfa either failed com
pletely the first year or the yields were 
so low as to make the crop unprofitable. 
Even with the use of limestone and 
phosphate, however, and in many in
stances where stable manure was added 
and where soils were selected that were 
most adapted to alfalfa, the crop was 
not as successful over a period of years 
as we hoped it would be. It was noted 
that where alfalfa was produced in con
siderable quantities on the same farm

10
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F ig . 2 .  A ty p ica l a l fa lfa  field  in  its  th ird  y ear——too p o o r to  leav e , b u t to o  good  to  plow  up .

and where it was grown successively on 
the same land, the life of the stand be
came progressively shorter so that the 
older alfalfa growers were generally 
the ones who called to our attention the 
fact that alfalfa was gradually becom
ing more difficult to grow in the State 
of Tennessee.

It is recalled by the writer that in 
1938, at the Middle Tennessee Farm
ers’ Institute at Columbia, in the heart 
of the alfalfa-producing belt in this 
State, a farmer from Robertson County 
came to the Institute for diagnosis of a 
sample of alfalfa that was diseased, or 
apparently unhealthy in its growth and 
appearance. He stated that he came to 
the Institute for the particular purpose 
of securing information on how to cor
rect his alfalfa trouble. The agricul
tural workers attending the Institute 
made a number of recommendations 
which might cure the ills of his crop; 
however, in nearly every instance the 
farmer stated that the recommenda
tions given had already been carried 
out. Finally he stated that he was 
convinced no one there knew what was 
the trouble with his alfalfa field; but 
he was sure that there was some chemi
cal, which if applied to his land, would

supply something that was not available 
there at present. The farmer was right. 
The trouble with his alfalfa was typical 
boron deficiency, but no one knew it at 
that time.

During the past four years, the county 
agents in this State have demonstrated 
the use of not only lime and phosphate 
but also borax and potash from the 
four corners of the State. The range of 
soils and climatic conditions were as 
varied as could be found in any state, 
proceeding from the Great Smoky 
Mountains on the East, with an eleva
tion of over 5,000 feet, across the 
Great East Tennessee Valley, over the 
Cumberland Plateau, into the Central 
Basin or Blue Grass Region of the State 
and its surrounding Highland Rim, 
into the Coastal Plain soils of West 
Tennessee, then over into the loessal 
soils of the western portion of the State 
and even into the Mississippi River 
Delta, with an elevation of less than 
400 feet. The east-west length of this 
area is more than 550 miles.

In looking over the reports now on 
my desk, received from county agents 
who were in charge of these demonstra
tions or from farmers who were carry
ing them out, I am reminded of adver
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tising testimonials of a patent medi
cine. There has been no contribution 
to Tennessee agriculture in recent years 
that has given as spectacular results, or 
that has been accepted by alfalfa grow
ers without question, as has the use of 
borax. In 1942, over 90 per cent of the 
demonstrations established have shown 
significant response where borax was 
applied, and a large percentage showed 
additional increases where potash was 
used with borax. In many cases, the 
yield of hay was more than doubled by 
actual dry-weight measurement. Borax 
gave by far the greatest response per 
dollar invested in the treatment. There 
is quoted below the average hay yields 
by cuttings for the 43 demonstrations 
that have been reported:

however, it is recognized that there is 
land in this State that grows alfalfa so 
well, either with no treatment or with 
treatments of limestone or phosphate, 
that very little response can be expected 
from anything else. For example, in 
the Mississippi River Delta, there is 
land from which no response can be ob
tained from any treatment, even stable 
manure; and on some of our other well- 
drained fertile bottom lands little re
sponse from additional treatment is 
noted until after two or three years. 
However, even in the Mississippi River 
Delta when the stand of alfalfa reaches 
above the third year, typical boron de
ficiency frequently appears.

Added to the increase in hay yield 
which has been obtained from the use of

1st
Cutting

2nd
Cutting

3rd
Cutting

4th
Cutting

Total
Cutting

Ck*.................................................... 838 1368 1035 1019 4260
B, 2 0 # .............................................. 1020 1741 1347 1240 5348
B, 20# —KC1, 2 00# ..................... 1160 1986 1489 1413 6048
KC1, 2 0 0 # ....................................... 1043 1687 1306 1290 5326

* All plots received farmer’s normal lime and fertilizer treatment. In all cases lime was 
used, and except in Central Basin, phosphate was used. In a few cases manure also was used.

The increase in the yield of hay from 
the use of these treatments, particularly 
borax, is not the most significant fact 
that has been brought out by these 
demonstrations. A matter of still 
greater importance is that by the use 
of these materials, alfalfa can be pro
duced successfully on land that hereto
fore has been considered unadapted to 
alfalfa production.

It is not meant to leave the impression 
that by the use of soil treatment alfalfa 
can be successfully produced on any 
type of soil; but the borax treatment 
particularly, and this applies also to 
potash to a lesser extent, has responded 
most noticeably on land that is not so 
well adapted to alfalfa. This has been 
noticed on extremely droughty land or 
land that has a tendency to be a little 
wet. Neither should there be the im
pression that these materials fail to 
show up on land well adapted to alfalfa;

borax and potash in the demonstrational 
work that has been carried on, there is 
a noticeable increase in the life of the 
stand of the alfalfa. This seems to be 
more particularly true where borax is 
applied and even greater where borax 
and potash are applied together. As 
a matter of fact, these two materials 
seem to complement each other in the 
results obtained from their use some
what the same as we have always noted 
from the use of lime and phosphate.

It is not definitely known just what 
percentage increase will be obtained in 
the life of the stand from the use of 
borax and potash. In many instances, 
where alfalfa is actually being produced 
on land that is thought to be adapted, 
it is safe to say that this treatment has 
added 50 per cent to the life of the 
stand. In other cases, from single appli
cations, it might be safer to say the life 
of the stand may be increased 25 per
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cent. The effect of additional applica
tions in this State has not proceeded 
long enough to make this determina
tion. It is certain, however, that the 
average life of the stand from even 
borax alone can be increased from our 
present average of three years, to four 
or even five years, and the fifth year 
be as good alfalfa as ordinarily would 
be the case in the third year. This 
factor is very significant in view of 
cost of land preparation, seed, seeding, 
and the use of the land during this 
period.

Then, the quality of the alfalfa hay, 
which is produced on the treated por
tions of these demonstrations as com
pared to the untreated portions, has 
been outstanding. This matter has 
been called to our attention a number 
of times by our demonstrators who have 
pointed out that in addition to, for 
example, a 50 per cent increase in ton
nage of hay at a certain cutting, the 
alfalfa on the treated portion was green 
at time of cutting and cured into 
extra green, extra leafy hay; whereas, 
the alfalfa leaves on the untreated por
tion had turned yellow at time of cut
ting and resulted in discolored and

stemmy hay. An appraisal of this factor 
at present is somewhat indefinite; and 
yet, no doubt it is worthy of note.

Alfalfa in Tennessee is also frequently 
pastured. At the time this pasture is 
most needed by livestock producers, 
we are in the midst of an extreme 
drought, which is responsible for a 
depletion of other pastures and, there
fore, the greater need to turn the stock 
in on alfalfa. From reports received on 
many of the demonstrations which were 
pastured for a period of time during 
the past summer, it is evident that 
the added treatment of borax and potash 
will strengthen the alfalfa to such an 
extent that it will permit more pastur
age without injury to the life of the 
stand. It is also reported that in many 
instances the demonstrators noticed that 
the stock had a tendency to graze a 
greater proportion of the time on the 
acreage in the field treated with borax 
and potash than on the untreated por
tions of the field, which seems to in
dicate that the herbage was more 
palatable.

In 1942, there was some evidence that 
by the use of borax on alfalfa Tennessee 

{Turn to page 45)

F ig . 3 .  B o ra x  was ap p lied  to  th is  field  w ith a cy clo n e  seed er. N ote s trip  in  th e  c e n te r  o f  th e  field
w here a p p lica tio n  fa ile d  to  m eet.



For Hershey Orchards 
Complete Fertilizer

By B. T. Kutt
Hershey Estates, Hershey, Pa.

IT  has been said the reaction of man 
to any step of progress, whether by 

invention or discovery, was first to con
demn, then to allow it reluctantly, and 
finally to wholeheartedly support the 
improvement. The inference here is 
that the use of potassium in an orchard 
fertilization program is a real contribu
tion to sound orchard practice. Just 
how far through the above steps have 
we come from our old practice of nitro
gen only? It seems evident to me that 
we are following some such course of 
recognition.

Here at the Hershey Estates Orchards 
we have used a complete fertilizer for 
six seasons. It may be asked, how did 
we come to use a complete fertilizer?

Answer—suspecting a calcium defi
ciency (the place had received no ap
plication of lime for many years) we 
had soil samples taken over the entire 
orchard. These samples were-analyzed 
in our experimental laboratory by an 
experienced soil chemist. The results 
were far from those expected, it being 
thought that lime was needed, but con
trary to this, there was no serious short
age of lime, most of the samples run
ning a relatively high concentration of 
available calcium. A few blocks which 
were slightly low in calcium have since 
been given an application of pulverized 
limestone. As, of course, we received 
a complete analysis, the potassium defi
ciency was the startling thing. Every

M cIn to sh  ap p le  o rch ard  a t S ta te  C ollege, P a . G ood cov ers o f  b lu egrass o r  c lo v e r h av e  alw ays b een  
grow n. T h e  trees  have never lack ed  fo r  n itro g en , p h o sp h ate , p o ta sh , and  lim e . Y ie ld s  h av e  b een  
m ore th an  5 0 0  bu sh els  p e r a c re  fo r  8  years, and in  1 9 4 2  a yie ld  o f  1 ,4 0 0  bu shela  p e r  a c re  o n  a

5 -a c re  b lo ck  was secu red .
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sample showed very deficient. This 
was in line with results of most of the 
samples taken for the past several years 
on the farming land of the Hershey 
Farms.

It seemed very evident now that our 
former practice of a spring application 
of either nitrate of soda or cyanamid 
was not sufficient. Hence, our complete 
fertilizer program was begun and we 
are now certain it will be continued.

We embarked on this program before 
our trees showed any of the well-defined 
symptoms of prolonged deficiency re
lated to extreme cases of potassium star
vation. Such conditions would, we be
lieve, always be related to very low tree 
vigor, from which recovery would have 
to be very slow and certainly not much 
improvement could be expected for at 
least several years. One factor of prime 
importance in the use of potash in the 
fertilization program would seem to be 
the method of application in order to 
get the fertilizer into the region of the 
feeding roots. This phase is now re
ceiving our greatest attention and better 
means of application are expected to 
result.

Our first intentions in the use of the 
complete fertilizer were something of 
a compromise. We still attempted to 
get the unit of nitrogen per tree in an 
amount equal to our nitrogen-only pro
gram of previous years. We have gone 
quite some distance from this practice 
to that of keeping the cover crop in first 
consideration, knowing that if mowed 
and allowed to rot in the orchard, the 
trees will get theirs in turn. So it will 
be seen that this calls for broadcast ap
plication, usually about 400 pounds per 
acre.

We have gone through several for
mulas seeking the most desirable one. 
These were 10-6-5 (our starting for
mula), 9-9-6, 5-10-8, and what we be
lieve will be our preferred one— 10-6-9.

While it may still be too early to 
speak of results, nevertheless there are 
some very astonishing things evident. 
On one block of York apple trees about 
30 years old which had the “on” and 
“off” habit of bearing, complete ferti-
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S e v e re  p o tash  d efic ien cy  in  th e  ap p le  sh o o t 
a t  th e  r ig h t show s th e  sh o rt, s len d er grow th 
and  b u rn ed  leaves c h a ra c te r is t ic  o f  severe p o tash  

sh o rtag e .

lizer has evidently done much to im
prove the general tree vitality and at 
the same time has given strong indica
tion of helping us away from the “no 
crop”— “big crop” habit of bearing.

A production record on this block 
previous to our application of a com
plete fertilizer would run from 400 to 
2,500 bushels on the “off” year and 
from 7,000 to 10,000 on the “on” year. 
The first year we used the complete 
fertilizer, being the “on” year, we had 
7,100 bushels. The second year, being 
the “off” year, we had 2,400 bushels. 
The third year being “crop” year, the 
yield was 7,500 bushels. We were 
really amazed when the fourth year 
(1940), the old “off” year, came through 
with 4,200 bushels. Such a yield was 
never associated with the “off” year. 
This was the year (1940) when some 
of the old orchard hands tried to per
suade the management that it was a 
waste of money to apply the after-bloom 
sprays.

As any orchard man knows, it is 
quite easy to overlook the little apples
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in a light set at petal fall time. The 
men on the job here simply did a good 
job of this “overlooking” in the early 
season. At harvest there were a few re
minders to the fellows who had bet they 
could eat all the apples it would give 
above 400 bushels!

The year 1941, the “on” year, found 
the trees with a full set. We really had 
hopes early in the season of approach
ing the old record of 10,000 bushels. 
However, as the season progressed it 
became increasingly drier until trees 
that stood on high ground actually 
wilted under their load of fruit and we 
harvested a crop of only 6,000 bushels. 
Of this 6,000 bushels 70 per cent were 
under 2 % inches. Actually 1,200 bush
els were under 2 l/+ inches and very few 
above 2% inches. I would expect some 
folks to view the above report critically 
with a thought to some such corrective 
measure as timely thinning of the fruit. 
Defending the course taken I would say 
that help was not immediately avail
able, but the prime reason no such pro
cedure was followed lies within the 
realm of human limitation, namely: our 
inability to foresee the severe drought 
of the latter season at the time of fruit 
thinning. I neglected to say that early 
in the drought period the orchard man
agement here had hopes of rigging up 
a system of irrigation (surface ditches). 
However, this proved too distant and 
did not materialize. That our hopes of 
having more uniform regular bearing 
on these old trees was not entirely in 
vain may be seen from the record cited 
above together with that of the present 
crop (1942) when we harvested 6,530 
bushels on the “off” year. This was 
done with the full advantage of good 
size, having had ample rainfall, and the 
advantage of good healthy leaves.

It may be thought a far cry from or
chard fertilization to worms, but while 
we have already brought in crop records 
(and sometimes I think that worms do 
have something to do with the quantity 
left on the tree until harvest time), it 
may be of interest to point out that the 
codling moth has not been a problem 
in our block of Yorks. Official count

of 1,200 fruits by our State Entomologist 
in 1941 was 4 per cent codling moth. 
This includes stings as well as worms. 
In 1942 we had no official check-up but 
I am certain the worms and stung fruits 
were less than 4 per cent of the crop.

Certainly no treatise on orchard fer
tilization could mean anything unless 
taken in conjunction with such other 
operations as pruning and cultivation

S ev ere  p o tash  d efic ien cy  on  th e  p ea ch . T h e  
two shoots a t  th e  r ig h t a re  b ad ly  in ju re d  fro m  

la c k  o f  p o tash .

or cover cropping. While it is not pos
sible for us to trace these operations 
back to the start of the orchard, we 
can go back to about 1927. This block 
stood in sod for about eight years dating 
from 1927, after which we began early 
spring (blossom time) cultivation on 
alternate years. This cultivation is not 
to be understood to have been clean but 
rather such that retains a good stubble 
mulch, to avoid erosion. It was then 
seeded at once to sweet clover and in 
turn mowed whenever it became too 
high. The pruning has been annual and 
had been moderate in extent. Ground 

( Turn to page 48)
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plow  so le .

Plow-Sole Fertilizers 
Make Good Showing

By C. J . Chapman
Soils Department, University of Wisconsin, Madison, Wis.

PLACING fertilizer on the plow sole 
with an attachment on the plow 

was tried for the first time in Wiscon
sin in 1942. This idea of applying fer
tilizer on the bottom of the furrow had 
been tried out in several other states in 
previous years. Dr. George Scarseth of 
Purdue University Agricultural Experi
ment Station has carried out extensive 
experiments under a wide range of crop 
and soil conditions in Indiana. His en
thusiasm for this method of applying 
fertilizer has been caught by experiment 
station investigators with the result that 
we now have a large amount of data 
which very definitely indicate that this 
method of plow-sole placement of fer
tilizer is a practical and a most efficient

means of supplying crops with their 
complete nutrient requirements and will 
usually result in the production of maxi
mum yields under any given set of soil 
and climatic conditions.

The placement of fertilizer down on 
the plow sole at a depth of five to eight 
inches in concentrated bands appears to 
be a sane and sound idea. We know 
that the root systems of most all farm 
crops completely fill the surface plow 
layer and even go much deeper to secure 
adequate amounts of moisture to sus
tain growth during drouth periods.

Plant food to be available to growing 
crops must be in water-soluble form, 
and certainly we know that during pe
riods of drouth this water-soluble plant

17
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food must be derived and brought up 
from the lower root-feeding zone. 
Plant food applied in the surface inch 
or two of top soil is not going to keep 
our crops growing when the surface soil 
is as dry as ashes.

The results of Dr. Scarseth’s work in 
Indiana and also those secured in other 
states were so outstanding and spectacu
lar that we decided to demonstrate 
this method of applying fertilizer in 
Wisconsin in 1942. We tried it out 
chiefly on corn.

An attachment for a two-bottom plow 
was furnished by the International Har
vester Company (one of several made 
up and distributed for demonstrational 
and experimental work throughout the 
United States). We set up seven dem
onstration plots on corn in Wisconsin. 
Two were harvested by farmers before 
we arrived; so data are available from 
only five of the seven. (See tabulation 
for results.)

In most all of these demonstrations 
we used the 10-10-10 mixture and ap
plied it at the rate of about 700 pounds 
per acre. In some of the plots, starter 
fertilizer, 3-18-9 or 3-12-12, was applied 
in the hill in addition to the plow-under 
or plow-sole treatment. The effect of 
this small amount of starter fertilizer, 
applied in the hill with an attachment 
on the corn planter, has always made a 
spectacular showing in the early stages 
of growth. In our demonstrations, 
whether used as a supplement to plow- 
sole treatment or alone, the starter fer
tilizer did make a big difference in early 
growth; in fact, we observe from the 
results tabulated that this “in-the-hill” 
treatment alone resulted in good in
creases in yields in all cases. For many 
years in Wisconsin we have recom
mended the application of starter fer
tilizer for corn. Our soils are usually 
cold in the spring. We find that small 
applications at the time of planting with 
an attachment on the planter gets the 
corn off to a vigorous start, permits 
earlier cultivation and better weed con
trol, and, of greatest importance, pushes 
and advances maturity in the fall. 
Yields are frequently increased by 5

O n th e  R u fu s  G ille tte  fa rm  a t M azom anie yield s 
o f  co rn  w ere in crea sed  fro m  4 1  to  6 8  bu sh els  
p e r a cre  w here TOO lb s . o f  1 0 - 1 0 - 1 0  w ere ap

p lied  on  th e  plow  so le .

and even 10 bushels per acre. We, of 
course, have always recommended this 
treatment as a supplement to regular 
applications of stable manure and/or 
plowed-down legume crops.

In those plots where this additional 
“in-the-hill” treatment was used along 
with the plow-sole application, we ob
served that the corn seemed to get its 
root system down into the plow-sole 
plant food and started feeding on the 
more abundant supply of nutrients at 
an earlier date.

The results of our demonstrations 
were not all consistent, but we do ob
serve that there have been some rather 
outstanding and significant differences 
in yields due to the plow-sole treatment.

It appears that this new system of 
applying a high nitrogen-mixed ferti
lizer at heavy rates on the plow sole 
does offer a real opportunity to those 
farmers growing corn on the thinner, 
poorer soils in Wisconsin where manure 
is not available and where legume sod 
is not plowed under. Certainly the 
growers of hybrid seed corn who crowd 
their land pretty hard, and especially 

( Turn to page 42)



Boron Improves 
Canning Beets

By R. Rex ford  Binnie2
Michigan State College, East Lansing, Mich.

OMMERCIAL canners have for 
several years been troubled by a 

condition in beets, known in various 
localities as canker, girdle, internal or 
physiological breakdown, and internal 
black spot. Due to its presence, canning 
operations have been retarded and can
ners have not only been obliged to use 
additional inspectors, but they have also 
faced the hazard of defective beets 
escaping detection and appearing in the 
final pack. Losses to growers are of two 
forms—dockage losses and low acre 
yields.

Many experiments by several inves
tigators, both in this State (1 ) and 
others (4, 5, 7, 8), have indicated that 
this disorder may be greatly reduced by 
proper borax fertilization. This article 
reports the results of a recent experi
ment designed to study the effect of 
borax on the yield, quality, and com
position of canning beets.

Canning beets were included in a field 
experiment, conducted in 1940, to de
termine the effect of borax on a number 
of field and garden crops. The experi
ment was located on an area of Thomas 
sandy loam on which signs of severe 
boron starvation in sugar beets were 
observed in 1939. The soil in this field 
contains free carbonates in the plowed 
layer, and the organic matter content

1 Contribution from  the Soils Section, Michigan 
State College, East Lansing, Michigan. A portion 
o f a thesis submitted to the faculty o f Michigan 
State College in partial fulfillment o f the require
ments fo r the degree o f master o f  science.

2 Graduate Assistant in Soils. The writer ex
presses his appreciation to Drs. R. L . C ook and G. 
R. Muhr for guidance during the course o f this 
study.

ranges from 14 to 18 per cent. At a 
depth of 12 inches there is a 10-inch 
sandy layer overlying heavy clay.

One treatment included only an appli
cation of 3-12-12 fertilizer. Another 
treatment consisted of an application of 
3-12-12 fertilizer together with a mix
ture of secondary fertilizer components 
other than boron. Other treatments 
included the 3-12-12 fertilizer and a 
mixture of secondary fertilizer compo
nents with borax supplied at the rates

F ig . 1 . T h is  p la n t, grow ing in pot cu ltu re , shows 
tw isted , n o n -sym m etrica l leaves w ith c ro ss 
ch eck ed  p etio les , w hich a rc  sym ptom s o f  b o ro n  

s ta rv a tio n .
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of 10, 20, 40, and 80 pounds per acre. 
All treatments were replicated five 
times and were arranged in randomized 
blocks. The fertilizers were drilled at a 
depth of about two inches with a 
grain drill; the field was then disked 
and harrowed before planting. The 
data which appear in Table 1 are the 
results of the field experiment and of 
the chemical analyses included in this 
study.

The application of borax in this ex
periment resulted in highly significant 
increases in the yield of beets. The 
yield with the application of 80 pounds 
of borax was 91 per cent greater than 
the average yield of the two treatments 
without borax. Since the greater rates 
of borax application caused no decrease 
in yield, it may reasonably be assumed 
that the application of borax at rates 
up to 80 pounds per acre was not inju
rious to canning beets on this soil. In 
fact, it seems possible that a greater in
crease might have resulted from a still 
heavier application of borax.

It became apparent as the season pro
gressed that the beets in the areas not 
treated with borax were not receiving 
adequate boron. One indication was 
the more intense red coloration of the 
leaves of these plants. This condition 
was not easily detected from observa

tions of single plants, but there was a 
noticeable difference in redness when 
beets in borax-treated areas were com
pared from a distance with those in 
areas not treated with borax.

Certain other leaf symptoms also gave 
evidence of boron starvation. One of 
these symptoms was the stimulated 
initiation of leaves at the center of the 
crown. These leaves failed to attain 
normal size and shape and were 
dwarfed, twisted, and non-symmetrical. 
The upper surfaces of the petioles were 
frequently cracked and cross-checked. 
These symptoms are apparent in Fig. 1.

At the time of harvest marked differ
ences were found in the quality of the 
beets. Cankers were common on the 
roots of those which had not received 
adequate boron. In extreme, cases, cank
ers, at or slightly below the soil line, 
had completely encircled the roots, 
and a girdled condition had resulted
(Fig- 2).

When the girdled roots were sliced 
horizontally, the dark, necrotic areas 
were found to be principally confined 
to an irregular but usually quite narrow 
zone near the periphery. The affected 
zones are prominent in the sliced beets 
in the two rows on the right of Fig. 3. 
Isolated necrotic areas sometimes oc

F ig . 2 .  A lthou gh these b eets  a re  n o t com p lete ly  g ird led , th e  e x te rn a l can k ers  are  p la in ly  v is ib le .
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curred in the internal regions, but such 
instances were uncommon.

The percentage of beets showing 
partial or complete girdling was deter
mined for each treatment. As shown in 
Table 1, girdling affected an average of 
nearly 57 per cent of the beets in the 
areas which had not received borax. The 
percentage of affected beets in the areas 
which had received 10 pounds of borax 
per acre was not significantly lower 
than that of the beets in the areas not 
treated with borax. The percentage was 
significantly reduced in areas which had 
received 20 or more pounds of borax 
per acre. Girdling was not completely 
eliminated, although it was not found 
in two replicates of the 80-pound borax 
treatment.

Chemical Composition

Sucrose.* The sucrose content of beets 
from the borax-treated areas was higher 
than that of the beets from areas not 
treated with borax. The 20-pound rate 
of application was most effective in 
increasing the sucrose content of the 
beets.

Purity. The coefficient of apparent 
purity gives the ratio between the

*  T he writer acknowledges the courtesy o f J .  G. 
Lill in making the sucrose determinations.

amount of sucrose in 
solution in the juice and 
the total soluble sub
stances in the juice. The 
effect of borax on the 
purity of the beets was 
similar to its effect on 
the sucrose c o n t e n t .  
Since purity expresses a 
proportion, its value will 
change when either of 
its components changes. 
The data were examined 
to determine whether 
the increase in purity 
was partly due to a de
crease in the total solu
ble substances in the 
juice. These substances, 
other than sucrose, prob
ably are mainly nitroge

nous compounds. It was found that the 
total amount of soluble substances re
mained nearly constant; therefore, the 
increase in purity was due entirely to a 
corresponding increase in sucrose con
tent.

Nitrogen. The average nitrogen con
tent of the beet tops from areas without 
borax was slightly higher than that of 
tops from borax-treated areas. This 
difference, however, was not great 
enough to be significant. The nitrogen 
content of the roots showed a greater 
decrease as a result of borax applica
tions. The amount of this decrease was 
reasonably consistent with the amount 
of borax applied. Several of the dif
ferences in nitrogen content of the roots 
were highly significant.

Boron. The sample of beet tops from 
one of the control replicates contained 
21 p.p.m. of boron. This caused the 
mean boron content for this treatment 
to be unreasonably high. The increase 
in boron content of the tops clearly 
showed the effect of the borax treat
ments. Although there was no great 
difference in this respect between the 
20- and 40-pound rates, the other differ
ences were consistent with the rates of 
application. The boron content of the 
roots did not differ significantly, but 

( Turn to page 49)



F ig . 1 . P a stu re  m ix tu re  o f  a l fa lfa ,  sw eet c lo v e r , lesp ed eza, red  c lo v e r , tim o th y , an d  K e n tu ck y  b lu e - 
grass on  a Je ffe rso n  C ou nty , I ll in o is , fa rm . L an d  lim ed  and  fe r tiliz e d .

Quality in Grasses 
for Pasture and Hay

By H. J. Snider
Department of Agronomy, University of Illinois, Urbana, 111.

T H E market value of hay, as a rule, 
is based entirely on external fac

tors, such as freedom of weed contami
nation, color spoilage, and some others. 
On this basis one ton of hay, timothy 
for example, is equal in value to every 
other ton of hay made from this species 
of grass. Apparently, the market does 
not allow a price differential in favor 
of the possible higher feeding value in 
hay due to some special soil condition 
such as a high level of natural fertility 
or special fertilization, or both of these 
together.

It has been found by chemical analy
sis that one ton of Kentucky bluegrass 
hay from land having rather liberal 
fertilization contained 365 pounds of 
protein, while a ton of bluegrass re
moved from adjoining unfertilized

land contained only 162 pounds of pro
tein. Another difference which affected 
the feeding value of these two samples 
of hay was the mineral content. The 
ton of hay from the fertilized land con
tained 61 pounds of minerals, while the 
ton from the unfertilized land con
tained only 37 pounds. These minerals 
were composed of phosphorus, potas
sium, calcium, magnesium, iron, and 
manganese. Minerals such as these 
have proven of great value in animal 
nutrition and represent a value in 
grasses which should not be over
looked. In the bale, these two hay 
samples would be very much the same 
in appearance and, according to market 
standards, might easily be in the same 
grade and sell at the same price.

The type of soil upon which Ken-

23
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tucky bluegrass grows was found to 
have an effect upon its feeding value. 
In 1941 on untreated Ava silt loam soil 
in southern Illinois, bluegrass hay was 
found to contain 144 pounds of protein 
and 31 pounds of minerals per ton. On 
Harpster clay loam in central Illinois, 
bluegrass hay was found to contain 185 
pounds of protein and 45 pounds of 
minerals per ton. In both these cases 
the hay was harvested at the same stage 
of maturity and was from untreated 
soil.

Association with legumes has an ef
fect on the composition of grasses. On 
well-fertilized land at Urbana, it was 
found that redtop grown alone con
tained 162 pounds of protein and 43 
pounds of minerals per ton. When red- 
top was grown with alsike clover, the 
redtop hay contained 186 pounds of 
protein and 47 pounds of minerals per 
ton. In this same set of tests timothy 
alone was found to contain 118 pounds 
of protein and 35 pounds of minerals 
per ton. When grown in association 
with alsike clover, the timothy hay con
tained 174 pounds of protein and 44 
pounds of minerals per ton. Mixtures 
of legumes and grasses make an ideal 
pasture and also excellent hay, but the

fact that the grasses are themselves en
riched by this association is very sig
nificant. In this experiment common 
white clover was one of the legumes 
used in the mixtures with grasses; this 
clover was among the most effective of 
the legumes in enriching the associated 
grasses. This common white clover 
frequently grows wild in pastures, and 
its presence should be looked upon as 
an advantage because it may greatly 
enrich the grasses both in protein and 
mineral content.

Reports come from many sections re
garding serious injury to livestock 
which feed too much and too long on 
grasses and other plants grown on 
phosphorus-deficient soils so that the 
animals’ diet may be decidedly deficient 
in phosphorus. Ava silt loam in south
ern Illinois is decidedly deficient in 
available phosphorus. Kentucky blue
grass grown on this soil has been found 
to run as low as 1.5 to 2 pounds of 
phosphorus per ton of hay. Bluegrass 
grown on more fertile Illinois soils, un
treated, has been found to contain 3 to 
4.5 pounds of phosphorus per ton 
which are increases of 100 to 125 per 
cent over the Ava soils. Other grasses 
such as timothy, redtop, and orchard
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grass have been found to be corre
spondingly low in phosphorus on the 
Ava silt loam soil. It is not uncom
mon to double the phosphorus content 
of the above-named grasses by the ad
dition of relatively small amounts of 
superphosphate and other phosphates.

crease in potassium content of the grass. 
It was found in another experiment 
that the continued use of large amounts 
of ammonium sulphate had gradually 
reduced the amount of available potas
sium in the soil, and this, consequently, 
lowered the potassium content of the

T a b l e  1 .— C o m p o s i t i o n  o f  K e n t u c k y  B l u e g r a s s  H a y

Soil
treatment

Hay
lbs./A

Pounds per ton of air dry hay

Pro
tein

Phos
phorus

Potas
sium

Cal
cium

Mag
nesium Iron Man

ganese

None................ 860 150 3 .2 31.2 6 .0 4.4 .20 .59
N ...................... 1830 212 3 .2 36.4 5.2 4 .8 .38 .46
P ....................... 1120 161 5.8 32.0 5.1 4 .6 .10 ,38
N P ................... 1970 226 6 .4 37.2 5 .2 4 .8 .46 .46
N P K ................ 2080 210 6 .2 46.2 5 .0 4 .4 . 58 .40

N Ammonium sulphate, 200 pounds annual.
P 0-45-0, 200 pounds annual.

For increasing yield and protein con
tent of grasses and hay, the use of nitro
gen fertilizers has been found to be the 
most effective on Illinois corn-belt soils, 
although other fertilizing constituents 
have added to the protein content. On 
the Clayton experiment field, Table 1, 
the use of ammonium sulphate at the 
annual rate of 200 pounds per acre 
more than doubled the hay yield in 
pounds an acre and added 62 pounds 
per ton to the protein content of the 
hay, which represents a 41 per cent in
crease over that of the untreated hay.

In this field test, the addition of 
treble superphosphate (0-45-0) added 
slightly to the yield and to the protein 
content of the bay. Apparently, one of 
the greatest values of the applied phos
phate on this soil was to increase the 
phosphorus content of the hay. In one 
case, this increase amounted to exactly 
100 per cent, which is a considerable 
amount of phosphorus added to a crop 
such as Kentucky bluegrass. This soil 
was not especially deficient in available 
phosphorus, although the amount 
found in the soil was relatively low.

Potash applied to the soil gave some 
increase in yield and a rather large in-

K Muriate of potash, 200 pounds annual.

bluegrass hay. On this soil it is likely 
that if the use of ammonium sulphate 
is continued over a number of years, 
the effectiveness of the applied potash 
may become more apparent both in the 
yield and the composition of the grass.

This experiment, Table 1, was on 
what is known as Harrison silt loam. 
This untreated soil had a reaction of 
pH 5.6, and the use of ammonium sul
phate after four years had reduced the 
reaction to pH 5.0.

Total nitrogen content of the un
treated soil was 3,600 pounds an acre 
(two rmllion pounds) which represents 
a reasonably productive corn-belt soil. 
The addition of 800 pounds of am
monium sulphate over a period of four 
years had not altered the total nitrogen 
content of the soil even in the top three- 
inch layer. Apparently the grass had 
fully utilized the amounts of nitrogen 
applied.

Soluble phosphorus in the untreated 
soil was found to be 20 pounds an acre, 
and the addition of superphosphate had 
greatly increased the amount in the 
surface layer. At the rate the phos
phate was applied during four years, 

( Turn to page 43)



The Salt That Nearly 
Lost A War

By Neil M. Clark
(Reprinted by special permission o f  T he Saturday Evening Post. Copyright 1943.

The Curtis Publishing Company)

THE tanks these fighting men use 
have neither arms nor armor. The 

guns they man are aimed at solid rock. 
Their hard hats guard against boulders, 
not bomb fragments. Their uniforms 
are overalls, and their battle takes place 
far underground. They are 1000 miles 
from the Pacific, 2000 from the Atlantic, 
yet they are conducting a great offen
sive against the Axis. Day and night 
in a sun-baked desert they’re getting 
out potash, a material that Hitler would 
give a big toe to deprive us of.

Lack of potash threatened to lose the 
last war for us; abundance of it is help
ing us to win this one. At the time of 
World War I, the Germans enjoyed a 
world monopoly. Embargoes cut off 
our supplies. By makeshifts we kept 
going—barely—but after the war we 
slipped back to imports. We could be 
as badly off for potash as for rubber 
right now, if a few farsighted people 
had not prodded and nagged us. As 
it is, there’s enough potash in produc
tion within our borders to keep us go
ing for a century and a half at least.

It’s one of the biggest production 
stories of this war. Come to mesquite- 
greasewood-cactus flats twenty miles east 
of Carlsbad, New Mexico. Practically 
in the middle of nowhere, head frames 
rise gaunt against a turquoise sky ac
customed only to Indians, cowboys and 
range steers.

Finding potash here was a miracle. 
Getting it out is a mining masterpiece.

The number of men employed in 
these mines is infinitesimal, compared 
with output. Everything that can be 
done mechanically is so done. Human

hands need not touch this underground 
treasure at any point in the mining-con- 
centrating-refining process. Machines 
do it all. Electric drills bore blasting 
holes. Undercutting machines bite nine 
feet into soft ore. Loading machines 
gulp up quarter-ton fragments of ore 
at a bite. Shuttle buggies on rubber 
carry ore a few rods to trolley-operated 
mine trains. There are automatic 
dumps on mine cars, gravity chutes to 
the skip. All kinds of conveyors carry 
the ore from crushers to brine tanks to 
drying accordions to storage to the rail
road. Men press levers. That’s all.

The ore is located 1000 feet under
ground. Shafts that deep are the only 
production bottlenecks: every ton of 
stuff has to come from below in five- 
ton skip-car lots. A cage above the 
skip carries workers to the bottom of 
the shaft in eighty-odd seconds. There 
they step into an unbelievable and beau
tiful underworld. Vanished oceans 
broke on beaches that disappeared here 
ages ago. Silt hardening into rock 
buried what the oceans left, and now 
men burrow to recover the old sea leav
ings. Streets make this underworld an 
orderly city. There’s no timbering; the 
roof is supported by enormous pillars 
of untouched ore. Fresh air is carried 
to every nook by a huge blower system. 
There are no noxious gases or explo
sive dusts.

Potash occurs in several ores. This 
is sylvinite, one of the richest. In sun
light it looks like quartz, gem-flashing, 
reddish. On the tongue it tastes like 
salt. Salt it is, but not the kind in 
your salt shaker. Pure stuff refined out

26



By 1918, German mo
nopoly of the world's  

potash had us scratching 

for the stuff in dump piles. 
Today, thanks to a sunken 

sea, we have plenty.

This is sylvinite, one of the potash ores. It looks like solidified cherry phosphate 
fresh from the drugstore fountain, but it tastes like salt and helps win wars.



Getting ready for a blowout. The electric gun bores pockets for 
explosive charges. After midnight the ore face will be blasted.

of this lovely ore is one part potassium, 
one part chlorine—KC1 to the chemist. 
It’s anybody’s guess how much is down 
here—some experts say 300,000,000 tons 
in the one ore body now being nibbled 
at.

Potash is a peacetime product im

measurably important in war. Ninety 
per cent of the product goes to fertilizer 
factories and farms, for potash is one 
of the most important plant foods. Soils 
in which many of our best crops grow 
must be fed potash; otherwise they pro
duce poorly, endangering the nation’s

Substitute for a  short-handled shovel. This mobile loader fills 
shuttle buggies with blasted ore at a multiple manpower rate.



Another pictorial rarity—underground color photograph of a man 
waiting for a  trolley. The trolleys carry ore to the mine shaft.

food supply. A 300-bushel-per-acre po
tato crop, for example, takes 170 pounds 
of potash out of the soil, and if it isn’t 
put back, next year’s potatoes are fewer 
and poorer. The remainder of our 
potash goes into vital manufactured 
products and processes, including glass,

drugs, soap, matches, black powder, 
high-octane aviation gasoline and cer
tain military fireworks.

The discovery of these potash fields 
was a result of World War I experi
ence. Previous to that the Kalisyndikat, 
or German potash trust, controlled

Potash getting settled. Brine is settled in tanks like 
this and the desert-precious water is carefully saved.



Highly refined, chemical grade potash finds a berth in a boxcar. An auto
matic loading device packs it for the long trip to medical supply centers.

I

world production and regulated prices 
and supplies to strangle competition. 
In 1913 we imported approximately 
1,000,000 tons of German potash salts. 
The inflow dried to a trickle in 1914, 
and prices jumped from thirty-five to 
as much as six hundred dollars per ton.

People began hunting for it every
where. They recovered a little from 
cement and flue dusts, mined some from 
saline deposits in Nebraska, Utah and 
California. They got some from old 
mine tailings, from animal and vege
table wastes, from wood ash and sea-

(Turn to page 41)

What is left after the potash comes out. W aste is spread out 
in fields by bulldozers, may someday be used as cattle salt.



A * H - Agriculture in 1943 faces what undoubtedly willgilCll llU r  G be one of its most crucial years in the history of
North America. In both the United States and

m* “t Q A  ^  Canada, farmers will be called on to produce
JL ^  if ̂  more with less facilities than they had last year.

Agriculture will be on a full wartime basis, with 
calls for increased production of some crops and products and reduced produc
tion of others for which there is less need in the war effort or supplies of which 
already are in excess of our needs.

The U. S. Department of Agriculture goals for 1943 call for more dairy, meat, 
and poultry production. To feed these animals, more high quality forage such as 
corn and barley, oil-seed meals, and legume hay will be required. Full use should 
be made of pastures so as to let the animals feed themselves as much as possible 
and save labor. This will call for sound pasture improvement measures. In
creased acreages of the oil crops, peanuts, soybeans, and flax, are urged, and these 
already were high in 1942. More dry edible beans, peas, potatoes, sweet potatoes, 
and certain vegetables are wanted. Some of these goals have already been in
creased over the goals first set up. While long staple cotton is needed in larger 
amounts, less short staple is wanted. Owing to large supplies on hand, less wheat 
is required, while tobacco goals are about the same as last year.

To do this tremendous job, farmers will have less help, and much less expe
rienced help. Machinery and other supplies will be reduced, and nitrogen fertiliz
ers will be somewhat lower in supply. On the helpful side will be the adequacy 
of lime, phosphate, and potash supplies. Demand for products will be strong, 
and prices will be good, probably in general somewhat higher than at present. 
The government has promised support of the market, and all the assistance pos
sible in meeting labor and machinery needs. Fortunately it is becoming more 
and more recognized by top planning officials and the country at large that agri
culture is one of the most important cogs in our war machine, and that it must 
be given proper consideration if the rest of the war machine is to function effi
ciently or even at all. Food is one of our first requirements, and for the purpose 
of feeding armies and large populations, it will not produce itself, even in the 
fabulous islands of the South Seas.

The entire program is on a voluntary basis, but governmental payn"nts for 
growing the desired acreages of the wanted crops and bonus payments for growing 
increased acreages of these crops make it advantageous for farmers to make every 
effort to meet the goals. It will require every resource farmers can command. In 
some cases radical modification in farming practices will be necessary. In general, 
farmers are in good financial condition and are not afraid of the hard work that 
will be needed for the big job set out for them. If they are given the proper co
operation and support from the rest of the country and have an even break in the 
weather, they should be able to do what is being asked of Agriculture in 1943.
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In line with the Government’s urgent request 
for every possible conservation of paper, the 
American Potash Institute has discontinued 
for the duration the publication of T he Potash 
Journal. The Journal was inaugurated in 

February 1937 with a purpose editorially set forth as follows:

“Accompanying the increasing importance of fertilizers in crop production is a growing 
volume of experimental and demonstration work with fertilizers. And in profitable crop pro
duction fertilizers must be used more and more efficiently. Thus there is an increasing need 
systematically .to survey this field and present the results of such work from the point of view 
of the business man. It is the purpose of the Journal to do this.

“The Journal is, therefore, edited for all groups interested in the business and economic 
aspects of fertilizer use and consumption, as fertilizer merchants, economists, financial editors, 
agricultural workers, and others.

“While the content will relate particularly to potash use and consumption, it is appreciated 
that the successful use of potash depends on many factors in crop production, among which 
are other fertilizer materials and especially the use of mixed fertilizers of the proper ratios.”

The more important topics to be discussed were listed as:

“i. The value of increases in crop yield and quality that have been derived from experi
mental and demonstration work with potash and fertilizers, related to the cost of the potash.

“2. Trends in fertilizer practices, changes in the use of important analyses of mixed ferti
lizers, the causes and relationship of such changes, from the economic viewpoint.

“3. State figures of fertilizer and potash consumption and their interpretation.
“4. Changes in crop acreage and other factors in relation to potash and fertilizer usage.
“In addition to these four topics, data of increasing importance in modern business activity, 

namely, series of index numbers of various kinds, will be given. Such indices are useful in 
showing changes in the general price level and also changes between important groups of 
prices. To be of the greatest value to the business man such indices, with reference to any 
particular industry, must be related and interpreted.

“5. It is, therefore, the purpose of The Potash Journal to present price indices of the im
portant fertilizer materials. The index used is the result of research work covering a wide 
field and is complete from 1897 to date. The price the farmer received for his crops is a 
most important factor affecting the demand for fertilizers. Therefore, the prices of farm 
crops and other related prices and indices will be published regularly.”

The statement of the purpose concluded with the hope that the broad field of 
economic and statistical thinking on the use and consumption of fertilizers can 
be interpreted in a practical and readable manner for those interested in the use 
of fertilizers.

That these broad aims fulfilled a considerable desire for this information was 
evidenced by a constantly growing mailing list. The Journal appeared regularly 
until early 1942, at which time more than 3,000 copies were being distributed.

Particularly, has there been evidence of appreciation for the four pages of 
statistics showing important trends and relationships—the present prices of ferti
lizer materials and a long-time trend of these prices; the relation of these prices, 
one group of fertilizer materials to another; the relation of the price of fertilizer 
materials as a single group to prices of other commodities, and the relation of 
fertilizer prices to the prices of the important crops. There is no other one source 
for this information summarized in this form.

It, therefore, has been decided by the American Potash Institute to incorporate 
this feature of The Potash Journal in B e t t e r  C r o p s  W i t h  P l a n t  F o o d . We are 
pleased to present the four pages in this issue. The information will be brought 
up to date each month and we hope will be used not only by former Journal 
readers, but by an increasing number of the readers of this magazine.

The Potash 
Journal



January, 1943 33

Farm  Prices of Farm  Products’'
Cotton Tobacco Potatoes

Sweet
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

1910-14 Average 12.4 10 .4 6 9 .6 8 7 .6 6 4 .8 88 .0 11.94 21 .5 9  ___
1920...................... 32 .1 17 .3 2 49 .5 175.7 144.2 224.1 21 .26 51 .73  ___
1921...................... 12 .3 19 .5 103.8 118.7 58 .7 119.0 12.96 22 .1 8  ___
1922...................... 18 .9 2 2 .8 9 6 .7 104.8 5 8 .5 103.2 11.68 35 .0 4  ___
1923...................... 26 .7 19 .0 84 .1 104.4 ' 80 .1 9 8 .9 12.29 43 .6 9  ___
1924...................... 2 7 .6 19 .0 87 .0 137.0 9 1 .2 110.5 13.28 38 .34  ___
1925...................... 22 .1 16 .8 113.9 171.6 9 9 .9 151.0 12.54 35 .07  ___
1926...................... 15.1 17.9 185.7 156.3 69 .9 135.1 13.06 27 .2 0  ___
1927...................... 15 .9 20 .7 132.3 114.0 7 8 .8 120.5 12.00 28 .56  . . . .
1928...................... 18 .6 2 0 .0 82 .9 112.3 89 .1 113.4 10.63 37 .7 0  ___
1929...................... 17 .7 18 .6 9 3 .7 118.4 87 .6 102.7 11.56 34 .9 8  ___
1930...................... 12 .4 12.9 124.4 115.8 7 8 .0 80 .9 11.31 26 .25  ___
1931...................... 7 .6 8 .2 72 .7 92 .9 4 9 .8 4 8 .8 9 .7 6 17.04 ___
1932...................... 5 .8 10 .5 4 3 .3 57 .2 28 .1 3 8 .8 7 .5 3 9 .7 4  ___
1933...................... 8 .1 12 .9 66 .0 59 .4 3 6 .5 58 .1 6 .81 12.32 ___
1934...................... 12 .0 17.1 6 8 .0 79 .1 61 .3 7 9 .8 10.67 26.12  ___
1935...................... 11 .6 16.1 4 9 .4 73 .9 7 7 .4 8 6 .4 10.57 35 .5 6  . . . .
1936...................... 11.7 17.2 9 9 .6 85 .3 76 .7 9 6 .0 8 .9 3 31 .7 8  ___
1937...................... 11.1 19.9 ’ 88 .3 9 1 .8 9 4 .8 107.1 10 .36 30 .24  ___
1938...................... 8 .3 1 7 .2‘ 55 .5 76 .9 4 9 .0 66 .1 7 .5 5 21.13  ___
1939...................... 8 .7 13.6 68 .1 75 .4 4 7 .6 6 3 .6 6 .9 5 22.17  ___
1940...................... 9 .6 15.1 70 .7 85 .2 5 9 .0 73 .9 7 .6 2 24.31 ___
1941...................... 13 .3 19.1 6 4 .6 94 .4 6 4 .3 8 4 .0 8 .1 0 35 .04  . . . .

D ecem ber.. . . 16.23 26 .2 82 .7 8 6 .6 66 .9 102.2 9 .4 3 44 .6 5  ___
1942...................... 18.51 28 .3 110.0 108.3 7 9 .5 101.8 10 .05 44 .42  ___

January.......... 16.93 25 .4 9 7 .6 93 .0 7 2 .7 106.1 10.15 43 .24  ___
February. . . . 17.80 15 .0 104.5 9 8 .6 76 .6 104.9 10.76 45 .0 4  ___
M arch............. 18.06 13.4 103.9 100.2 78 .4 105.1 11.03 4 4 .1 8  ___
April................ 19.03 12.7 116.2 102.4 7 9 .7 99 .7 11.13 43 .9 0  ___
M ay ................. 19.17 21 .3 114.8 105.6 8 1 .4 9 9 .8 10.82 43 .9 9  ___
Ju n e ................. 18.26 3 0 .2 111.1 108.6 81 .9 95 .7 10.00 43 .8 7  ___
Ju ly .................. 18.55 3 1 .0 125.8 112.2 83 .1 9 4 .6 9 .0 5 43 .20  ___
August............ 18.03 3 3 .5 115.4 137.3 8 3 .4 95 .4 8 .89 44 .04  ___
September. . . 18.59 35.1 107.7 120.5 8 2 .6 102.6 9 .0 3 4 5 .3 3  ___
October........... 18.87 4 2 .3 102.5 107.9 7 7 .5 103.5 9 .3 9 46 .4 6  ___
November.. . . 19.22 3 9 .8 108.4 103.5 7 5 .9 104.4 9 .8 4 45 .01 ___
Decem ber.. . . 19.55 4 0 .0 111.8 110.3 80 .2 110.3 10.46 4 4 .7 2  ___

Index Numbers (1910-14  = 100)

1920...................... 259 166 358 201 223 255 178 240
1921...................... 99 187 149 136 91 135 109 103
1922...................... 152 219 139 120 90 117 98 162
1923...................... 215 183 121 119 124 112 103 202
1924...................... 223 183 125 156 141 126 111 177 150
1925...................... 178 161 164 196 154 172 105 162 153
1926...................... 122 172 267 178 108 154 109 126 143
1927...................... 128 199 190 130 122 137 101 132 121
1928...................... 150 192 119 128 138 129 • 89 175 159
1929...................... 143 179 135 135 135 117 97 162 149
1930...................... 100 124 179 132 120 92 95 122 140
1931...................... 61 79 104 106 77 55 82 79 117
1932............... : . . 47 101 62 65 43 44 63 45 102
1933...................... 65 124 95 68 56 66 57 57 105
1934...................... 97 164 98 90 95 91 89 121 104
1935...................... 94 155 71 84 119 98 89 165 126
1936...................... 94 165 143 97 118 109 75 147 113
1937...................... 90 191 127 105 146 122 87 140 122
1938...................... 67 165 80 88 76 75 63 98 101
1939...................... 70 131 98 86 73 72 58 103 109
1940...................... 78 145 102 97 91 84 64 126 121
1941...................... 107 184 93 108 99 95 68 162 145

December. . . . 131 252 119 99 103 116 79 207 162
1942...................... 149 272 158 124 123 116 84 206 199

January .......... 137 244 140 106 112 121 85 200 204
February. . . . 144 144 150 113 118 119 90 209 161
M arch............. 146 129 149 114 121 119 92 205 136
A pril................ 153 122 167 117 123 113 93 203 158
M ay ................. 155 205 165 121 126 113 91 204 152
Ju n e ................. 147 290 160 124 126 109 84 203 169
Ju ly .................. 150 298 181 128 128 108 76 200 200
August............ 145 322 166 157 129 108 74 204 256
September. . . 150 338 155 138 127 117 76 210 191
O ctober.. . . . . 152 407 147 123 120 118 79 215 226
November... . 155 383 156 118 117 119 82 208 238
D ecem ber.. . . 158 385 161 126 124 125 88 207 293
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Wholesale Prices of Ammoniates
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. bulk.
bulk unit N per unit N bulk per unit N bulk per unit N per unit N per unit N

1910-14............. $2.68 S2 .85 S3.50 S3.53 S3.05 S3.37 S3.52
1922 3 .0 4 2 .5 8 6 .07 4 .6 6 3 .5 4 4 .7 5 4 .9 9
1923 3 .02 2 .9 0 6 .1 9 4 .8 3 4 .2 5 4 .5 9 5 .1 6
1924 2 .99 2 .4 4 5 .87 5 .02 4 .41 3 .6 0 4 .2 5
1925 3.11 2 .47 5.41 5 .3 4 4 .71 3 .9 7 4 .7 5
1926 3 .0 6 2 .41 4 .4 0 4 .9 5 4 .1 5 4 .3 6 4 .9 0
1927 3.01 2 .2 6 5 .07 5 .87 4 .3 5 4 .3 2 5 .7 0
1928 2 .67 2 .3 0 7 .0 6 6 .6 3 5 .2 8 4 .9 2 6 .0 0
1929 2 .5 7 2 .0 4 5 .6 4 5 .0 0 4 .6 9 4 .61 5 .7 2
1930 ............. 2 .4 7 1.81 4 .7 8 4 .9 6 4 .1 5 3 .7 9 4 .5 8
1931 ................ 2 .34 1 .46 3 .1 0 3 .9 5 3 .3 3 2 .11 2 .4 6
1932 1.87 1.04 2 .1 8 2 .1 8 1.82 1.21 1 .36
1933 1.52 1.12 2 .9 5 2 .8 6 2 .5 8 2 .0 6 2 .4 6
1934 1 .52 1.20 4 .4 6 3 .1 5 2 .8 4 2 .67 3 .2 7
1935 ................ 1 .47 1 .15 4 .5 9 3 .1 0 2 .6 5 3 .0 6 3 .6 5
1936 ................. 1 .53 1.23 4 .1 7 3 .4 2 2 .67 3 .5 8 4 .2 5
1937 ................. 1.63 1.32 4 .91 4 .6 6 3 .6 5 4 .0 4 4 .3 0
1938 ................. 1.69 1.38 3 .6 9 3 .7 6 3 .1 7 3 .1 5 3 .5 3
1939................... 1.69 1.35 4 .0 2 4 .41 3 .1 2 3 .8 7 3 .9 0
1940................... 1 .69 1.36 4 .6 4 4 .3 6 3 .3 5 3 .3 3 3 .3 9
1941.................... 1 .69 1.41 5 .5 0 5 .3 2 3 .2 7 3 .7 6 4 .4 3

December. . . 1 .69 1.41 6 .3 3 5 .77 3 .3 4 4 .5 5 5 .71
1942.................... 1 .74 1.41 6 .11 5 .77 3 .3 4 5 .0 4 6 .7 6

January . . . . 1.69 1.41 6 .9 6 5 .7 7 3 .3 4 4 .71 6 .3 0
February. . . 1 .73 1.41 6 .9 8 5 .77 3 .3 4 5 .2 3 6 .6 2
M arch........... 1 .75 1.41 6 .4 8 5 .7 7 3 .3 4 5 .4 6 6 .9 3
April.............. 1.75 1.41 6 .4 8 5 .7 7 3 .3 4 5 .4 6 6 .8 0
M ay .............. 1 .75 1.41 6 .2 9 5 .7 7 3 .3 4 5 .4 6 6 .9 7
Ju n e .............. 1 .75 1.41 5 .2 3 5 .7 7 3 .3 4 4 .9 8 6 .9 4
Ju ly ............... 1 .75 1.41 5 .99 5 .77 3 .3 4 4 .8 6 6 .8 0
August.......... 1.75 1.42 5 .77 5 .7 7 3 .3 4 4 .8 6 6 .9 4
September. . 1 .75 1.42 5 .6 9 5 .77 3 .3 4 4 .8 6 6 .97
October......... 1 .75 1.42 5 .72 5 .7 7 3 .3 4 4 .8 6 6 .8 0
November... 1 .75 1.42 6 .0 6 5 .7 7 3 .3 4 4 .8 6 6 .5 3
December. . . 1 .75 1.42 5 .6 8 5 .7 7 3 .3 4 4 .8 6 6 .5 3

Index Numbers (1910-14  = 100)

1922...................... 113 90 173 132 117 140 142
1923...................... 112 102 177 137 140 136 147
1924...................... 111 86 168 142 145 107 121
1925...................... 115 87 155 151 155 117 135
1926...................... 113 84 126 140 136 129 139
1927...................... 112 79 145 166 143 128 162
1928...................... 100 81 202 188 173 146 170
1929...................... 96 72 161 142 154 137 162
1930...................... 92 64 137 141 136 112 130
1931...................... 88 51 89 112 109 63 70
1932...................... 71 36 62 62 60 36 39
1933...................... 59 39 84 81 85 97 71
1934...................... 59 42 127 89 93 79 93
1935...................... 57 40 131 88 87 91 104
1936...................... 59 43 119 97 89 106 121
1937...................... 61 46 140 132 120 120 122
1938...................... 63 48 105 106 104 93 100
1939...................... 63 47 115 125 102 115 111
1940...................... 63 48 133 124 110 99 96
1941...................... 63 49 157 151 107 112 126

D ecem ber.. . . 63 49 181 163 110 135 162
1942...................... 65 49 175 163 110 150 192

January.......... 63 49 199 163 110 140 179
February........ 65 49 199 163 110 155 188
M arch............. 65 49 185 163 110 162 197
April................
M ay.................

65 49 185 163 110 162 193
65 49 180 163 110 162 198

Ju n e ................. 65 49 149 163 110 148 197
Ju ly .................. 65 49 171 163 110 144 193
August............ 65 50 165 163 110 144 197
September. . . 65 50 163 163 110 144 198
October........... 65 50 163 163 110 144 193
November... . 65 50 173 163 110 144 186
December. . . . 65 50 162 163 110 144 186
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1910-14...........

Super- Florida 
phosphate land pebble 

Baltl- 68% f.o.b. 
more. mines bulk, 

per unit per ton
. $0 ,536 $3.61

1922................. .566 3 .1 2
1923................. .550 3 .0 8
1924................. .502 2 .31
1925................. .600 2 .4 4
1926.................. .598 3 .2 0
1927................. .535 3 .0 9
1928................. .580 3 .1 2
1929................. .609 3 .1 8
1930................. .542 3 .1 8
1931................. .485 3 .1 8
1932................. .458 3 .1 8
1933................. .434 3.11
1934................. .487 3 .1 4
1935................. .492 3 .3 0
1936................. .476 1.85
1937................. .510 1 .85
1938................. .492 1.85
1939................. .478 1.90
1940................. .516 1 .90
1941................. .547 1.94

December.. .594 2 .00
1942................. .600 2 .1 3

Janu ary . . . .594 2 .00
February... .600 2 .0 0
M arch......... .600 2 .2 0
April............ .600 2 .2 0
M ay ............ .600 2 .2 0
Ju n e ............ .600 2 .2 0
Ju ly ............. .600 2 .2 0
August. . . . .600 2 .2 0
September. .600 2 .2 0
October. . . . .600 2 .1 0
November.. .600 2 00
Decem ber.. .600 2 .0 0

rennessee Muriate Sulphate
>ho8phate ot potash of potash

rock. bulk. in bags,
5% f.o.b. per unit. per unit,
mines. c.l.f. At c.l.t. At
bulk. lantic and lantic and

per ton Quit ports Gulf ports
$4 .88 $0,714 $0,953
6 .9 0 .632 .904
7 .5 0 .588 .836
6 .6 0 .582 .860
6 .1 6 .584 .860
5 .57 .596 .854
5 .5 0 .646 .924
5 .5 0 .669 .957
5 .5 0 .672 .962
5 .5 0 .681 .973
5 .5 0 .681 .973
5 .5 0 .681 .963
5 .5 0 .662 .864
5 .67 .486 .751
5 .69 .415 .684
5 .5 0 .464 .708
5 .5 0 .508 .757
5 .5 0 .523 .774
5 .5 0 .521 .751
5 .5 0 .517 .730
5 .64 .522 .748
6 .0 0 .535 .755
6 .29 .522 .748
6 .0 0 .535 .755
6 .0 0 .535 .755
6 .5 0 .535 .755
6 .5 0 .535 .755
6 .5 0 .535 .755
6 .5 0 .471 .665
6 .5 0 .503 .755
6 .5 0 .503 .755
6 .5 0 .503 .755
6 .2 0 .535 .755
5 .9 0 .535 .755
5 .9 0 .535 .755

Sulphate Manure Kalnlt,
of potash salts 20%
magnesia. bulk. bulk.

per ton per unit. per unit.
c.l.f. At c.l.f. At c.l.f. At

lantic and lantic and lantic and
Gulf ports Gulf ports' Gulf ports

$24.18 $0,657 $0,655
23 .87 .508
23 .32 .474
23 .72 .472
23 .72 .483
23 .58 '.5Z7 .524
2 5 .55 .586 .581
26.46 .607 .602
26 .59 .610 .605
26.92 .618 .612
26 .9 2 .618 .612
26 .90 .618 .591
25 .10 .601 .565
22 .49 .483 .471
21 .44 .444 .488
22 .94 .505 .560
24 .70 .556 .607
25 .17 .572 .623
24 .52 .570 .607

.573
25.55 .570
26 .00 .210
25.74 .205
26 .00 .210
26.00 .210
26.00 .210
26 .00 .210
26.00 .210
22.88 .185
26 .00 .197
26 .00 .197
26 .00 .197
26.00 .210
26 .00 .210
26 .00 .210

192 2 ................... 106
192 3 ................... 103
192 4 ................... 94
192 5............   110
192 6 ................... 112
192 7 ................... 100
192 8 ................... 108
192 9 ..................  114
193 0 ................... 101
193 1................... 90
1932 ................... 85
1933 ..................  81
193 4 ..................  91
1935 ..................  92
1936 ..................  89
193 7 ................... 95
1938 ................... 92
1939 ................... 89
1940 ..................  96
194 1................... 102

December... >111
194 2 ..................  112

January. . . .  I l l
February.... 112
March  112
April  112
M ay.............. 112
June..............  112
July ............... 112
August  112
September. . 112
October  112
November... 112
December.. .  112

Index Numbers

87 141
85 154
64 135
68 126
88 114
86 113
86 113
88 113
88 113
88 113
88 113
86 113
87 116
91 117
51 113
51 113
51 113
53 113
53 113
54 116
55 123
59 129
55 123
55 ' 123 .
61 133
61 133
61 133
61 133
61 133
61 133
61 133
58 127
55 121
55 121

(1 9 1 0 -1 4 =  100)

89 95
82 88
82 90
82 90
83 90
90 97
94 100
94 101
95 102
95 102
95 101
93 91
68 79
58 72
65 74
71 79
73 81
73 79
72 77
73 78
75 79
73 78
75 79
75 79
75 79
75 79
75 79
66 70
70 79
70 79
70 79
75 79
75 79
75 79

99 . . . .  78
96   72
98   72
98   74
98 82 80

106 89 89
109 92 92
110 93 92
111 94 93
111 94 93
111 94 90
104 91 86

93 74 72
89 68 75
95 77 85

102 85 93
104 87 95
101 87 93

  87 ___
106 87
108 85
106 84
108 85
108 85
108 85
108 85
108 85
95 81 ___

108 83
108 83
108 83
108 85
108 85
108 85 ___
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm  Products and All Commodities

Farm
prices*

Prices paid 
by farmers 

lor com
modities 
bought*

Wholesale 
prices 

ol ail com- 
modltlest

Fertilizer
materials!

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926___ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 47 90 91 72
1935................ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937.............. 121 130 126 81 50 129 95 75
1938................ 95 122 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77
1941................ 122 130 127 86 56 130 102 76

December.. 143 142 137 91 56 156 111 78
1942................ 157 152 144 92 57 161 112 76

January. . . 149 146 139 92 56 164 111 78
February. . 145 147 141 94 57 173 112 78
M arch .. . . 146 150 142 94 57 171 112 78
April........... 150 151 144 94 57 171 112 78
M ay........... 152 152 144 94 57 169 112 78
June........... 151 152 144 90 57 151 112 69
Ju ly ............ 154 152 144 91 57 157 112 74
August 163 153 145 91 57 155 112 74
September. 163 154 145 91 57 154 112 74
O ctober.. . 169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.. 178 156 92 57 154 112 78

* U. S. D. A. figures.
t  D epartm ent of Labor index converted to 1910-14 base.
t The Index num bers of prices of fertilizer m aterials are based on orig inal study 

made by the Departm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity, Ithaca, New York. These indexes are com plete since 1897. The 
series was revised and rew eighted as of March 1940 and November 1942.

1 Beginning w ith Ju n e 1941, m anure sa lts  prices are F . O. B. mines, the only 
basis now quoted.

* *  T h e  a n n u a l  a v e r a g e  o f  p o ta s h  p r ic e s  i s  h ig h e r  t h a n  t h e  w e ig h te d  a v e r a g e  o f  
p r ic e s  a c t u a l ly  p a id  b e c a u s e  s in c e  1 0 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o ta s h  u se d  in  
a g r ic u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r in g  t h e  d is c o u n t  p e r io d . F r o m  1 9 3 7  o n , 
t h e  m a x im u m  s e a s o n a l  d is c o u n t  h a s  b e e n  1 2 % .



Tlais sec tio n  c o n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tic a l  and im p o rta n t b u lle tin s , and  lis ts  
a ll  re e e n t p u b lica tio n s  o f  th e  U nited  S ta te s  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n s , 
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C R O P S W IT H  P LA N T FO O D  w ould p ro v id e  a  co m p le te  in d ex  cov erin g  a l l  p u b lica tio n s  fro m  th ese  
sou rces on  th e  p a rtic u la r  s u b je c ts  nam ed.

Fertilizer

f  Investigations on the influence of 
fertilizer placement on cotton growth 
are reported by H. P. Smith, M. H. 
Byrom, and H. F. Morris in Texas 
Agricultural Experiment Station Bul
letin 616, entitled “Germination of 
Cottonseed as Affected by Soil Disturb
ance and Machine Placement of Fertil
izer.” In this work, a 4-12-4 commercial 
fertilizer at the rate of 500 lbs. per acre 
was used, in all cases where an applica
tion was made. Observations on the 
effect of fertilizer placement on yield, 
root development, and germination of 
the seed, and also the influence of the 
mechanical stirring of the soil by the 
machine applying the fertilizer were 
studied. The fertilizer was placed in 
bands directly under the seed at differ
ent depths, and in bands on either one 
or both sides of the seed, again at vary
ing depths. Best results were obtained 
when the fertilizer was placed in bands 
two inches to each side of the seed and 
one inch below the seed level. Applying 
the fertilizer in the same way but at 
greater depth below the seed level re
sulted in poorer germination. When the 
fertilizer was placed directly under the 
seed, just the opposite results were ob
tained; that is, the closer the fertilizer 
was to the seed, the poorer the germina
tion. It is concluded, therefore, that 
fertilizer to the side of the seed, but not 
in contact with it, has a beneficial effect 
on germination. When all the fertilizer 
was placed on one side of the seed in
stead of on both sides, results were not 
quite so good although the difference 
was not very great. It was noticed that 
root development was affected by the

placement of the fertilizer. When it was 
placed directly under the seed, the tap 
roots were not developed, apparently 
being limited by the layer of fertilizer. 
The band placement to one or both sides 
of the seed did not affect the tap root 
development, but it was noticed that 
fertilizer all on one side of the seed 
tended to result in greater root develop
ment on the side toward the fertilizer. 
Fertilizer significantly increased the 
yield of the cotton, and best yields cor
related closely with the results on ger
mination of seed and root develop
ment as mentioned above. The soil was 
stirred the same as would be the case if 
fertilizer were applied, but without ac
tually making any application. Germi
nation of the seed was not affected if the 
stirring was done similarly to that re
sulting from applying fertilizer in bands 
to the side of the seed. If the soil was 
stirred as would occur when applying 
fertilizer in bands under the seed, ger
mination of the seed was reduced.

f  Keen interest in the value and uses of 
plant hormones or plant growth sub
stances still exists among amateur and 
professional plant growers; although, 
fortunately, the subject is no longer the 
craze of popular writers and Sunday 
supplement writers, as was the case sev
eral years ago. Those wanting carefully 
appraised and accurate information on 
the subject will welcome U. S. Depart
ment of Agriculture Miscellaneous 
Publication 495, “Plant-Growth Regu
lators,” by J. W. Mitchell and R. R. 
Rice. Brief explanation as to the nature 
of plant growth substances, how to 
apply them, their use and value are
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given by the authors. They then give 
a very comprehensive compilation of 
results obtained by investigators who 
have used various plant growth sub
stances and reported their work on root 
producton by cuttings. The data are 
grouped by types of plants, giving the 
scientific name, horticultural name, time 
of year of application, material used, the 
concentration, duration of contact, and 
results produced. Appended is a list of 
89 references.

"Fertilizers Used in Alabama, Season of 
1942," U. S. D. A., Washington, D. C.

"Yield Data From Fertilizer Placement Ex
periments in Indiana for 1942," Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., Agron. Mimeo. 
36, December 1942.

"War-time Fertilizer Recommendations for 
Iowa," Dept, of Agron. & Hort., Iowa State 
College, Ames, Iowa, December 1942.

"Preparation and Use of Artificial Manures," 
Agr. Exp. Sta., Mass. State College, Amherst, 
Mass., Bui. 395, July 1942, Karol J. Kucinskj.

"Inspection of Commercial Fertilizers and 
Agricultural Lime Products," Agr. Exp. Sta., 
Mass. State College, Amherst, Mass., Control 
Series Bui. 114, October 1942.

"Effect of Different Fertilizer Treatments on 
Earliness, Total Yields, and Percentage of Culls 
of Three Varieties of Tomatoes,” N . Y. State 
Agr. Exp. Station, Geneva, N . Y., 1942, C. B. 
Sayre.

"Results of 1942 Fertilizer Experiments With 
Tomatoes,” N. Y. State Agr. Exp. Sta., Geneva, 
N. Y., Charles B. Sayre.

"War-time Fertilizer Recommendations New 
York 1943," N. Y. State College of Agr., Ithaca, 
N. Y., Mimeo. 689, Nov. 20, 1942.

"Fertilizer Recommendations for New York, 
State in 1943," Dept, of Agron., N. Y._State 
College of Agr., Ithaca, N. Y ., Mimeo. 690, 
Nov. 20, 1942, E. L. Worthen.

"Field Experiments with Phosphate Ferti
lizers," Agr. Exp. Sta., R. I. State College, 
Kingston, R. I., Bui. 281, February 1942, T . E. 
Odland and T. R. Cox.
■ "War-time Fertilizer Recommendations for 
South Carolina," Clemson Agricultural College, 
Clemson, S. C., Cir. 224, Dec. 1942, H . A. 
Woodle and E. H . Rawl.

"Commercial Fertilizers in 1941-42," Agr. 
Exp. Sta., College Station, Texas, Bui. 619, 
September 1942, G. S. Fraps, T. L. Ogier, and
S. E. Asbury.

"Some Effects of Nitrogen on Young Apple 
Trees," Agr. Exp. Sta., Burlington, Vt., Bui. 
488, June 1942, B. F. Lutman.

"Truck Crop Investigations," Va. Truck Exp. 
Sta., Norfolk, Va., Bui. 107, April 1942, M. M. 
Parker.

"Truck Crop Investigations," Va. Truck Exp. 
Sta., Norfolk, Va., Bui. 108, July 1942, Harold 
T. Cook ar>d T. J. Nugent.

Soils

"The Microbiological Oxidation of Ammonia 
in Desert Soils. I. Threshold pH Value for 
Nitratifixation," Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., T . Bui. 96, Sept. 15, 1942, A. B. 
Caster, W. P. Martin, and T. F. Buehrer.

"Liming the Land," Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N . J., Cir. 451, Sept. 
1942, Firman E. Bear.

"Pertinent Research Data on Soil Conserva
tion Practices," Soil Conservation Agr. Exp. 
Sta., Raleigh, N . C„ Sp. Rpt., 1942, T . L. 
Copley, L. A. Forrest, and J. F. Lutz.

" Warren County North Carolina, Soil Sur
vey," U. S. D. A., Washington, D. C., Series 
1938, No. 2, July 1942, W. A. Davis, K .JV . 
Goodman, A. J. Vessel, and W. J. Moran.

"Seneca County New York, Soil Survey," 
U. S. D. A., Washington, D. C., Series 1936, 
No. 14, April 1942, C. S. Pearson, R. B. Child, 
W. E. Kennedy, Warren Huff, and C. B. 
Lawrence.

"Chemical and Physical Properties of Some 
of the Important Alluvial Soils of the Missis
sippi Drainage Basin," U. S. D. A., Washing
ton, D. C., T . Bui. 833, Oct. 1942, R. S. 
Holmes and W. E. Hearn.

"Morphology and Composition of Some 
Soils of the Miami Family and the Miami 
Catena," U. S. D. A., Washington, D. C., T . 
Bui. 834, Sept. 1942, Irvin C. Brown and 
James Thorp.

Crops

f  “Sweet Potato Investigations in New 
Jersey,” by V. A. Tiedjens and L. G. 
Schermerhorn, New Jersey Agricultural 
Experiment Station Bulletin 697, sum
marizes work that has been conducted 
by these investigators over recent years. 
The items are too numerous to review 
in detail here, but they cover observa
tions on the variation in yield by indi
vidual plants, the influence of weather 
conditions, time of digging, and mulch 
on yield, and fertilizer investigations. 
The fertilizer investigations include 
work with starter solutions, fertilizer 
placement, time of side-dressing, and 
applying fertilizer in solution. Starter 
solutions were found to be advanta
geous, as was also the application of 
fertilizers in the form of a solution dur
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ing the growing season. Applying the 
fertilizer by means of bands to the side 
of the plant was beneficial in some years 
but not in others. It was shown, how
ever, that the fertilizer should not come 
in direct contact with the roots of the 
plants when they are set out. The ad
vantage of applying the fertilizer in the 
form of a solution appears to be related 
to weather conditions since when ap
plied in this way dry weather does not 
seem to interfere so much with the util
ization of the fertilizer. As a result of 
this work, the authors recommend three 
possible methods of fertilizing sweet 
potatoes. One of these is to use a starter 
solution when setting the plants, and to 
side-dress with 100 lbs. per. acre of 
13-26-26 fertilizer dissolved in 200 gal
lons of water two weeks after setting 
out, and again 3 or 4 weeks later. An
other method is to set the plants with 
a starter solution and side-dress with 
400 lbs. of 3-12-15 fertilizer two weeks 
after setting and again five weeks later. 
The third method is to broadcast and 
plow-under 800 lbs. of 3-12-15 fertilizer, 
and use a starter solution when setting 
out the plants.

 ̂ The importance of proper fertiliza
tion of grass lands is shown by D. £ . 
Dunklee and A. R. Midgley in Vermont 
Agricultural Experiment Station Bul
letin 484, “Grass Land Maintenance in 
Vermont.” Work conducted at several 
different locations so as to include a va
riety of soil conditions showed that ni
trogen alone would not maintain a grass 
sod in good condition. As was to be ex
pected, legumes died out quickly, and 
soon even the desirable grasses died out 
or were very unthrifty. With the use 
of a complete fertilizer such as 10-10-10, 
both the grass and legume stand im
proved and the sod apparently could be 
maintained in good condition for a 
number of years. It was found that 
botanical or vegetative composition of 
the sod depended more on the fertility 
level than on the seed planted. The 
authors state that trials carried on with 
14 different seed mixtures showed that

at the end of three years the sod was 
about the same in all plots. Spring ap
plication of the fertilizer was superior 
to fall applications. This is thought to 
be concerned primarily with the nitro
gen component of the fertilizer rather 
than the phosphate or potash.

f  Practical information on fruit growing 
in Texas is given by J. F . Rosborough 
and Cameron Siddall in Texas Agri
cultural Extension Bulletin B-73, “Or
chard Management.” It is stated that 
deep sandy loam soils, free of nema
todes, should be selected, adapted va
rieties planted, provision made to main
tain or improve soil fertility, and proper 
steps taken to control pests and diseases. 
In the fertilization of fruit trees, it is 
suggested that when the trees are_ set 
out, well-rotted manure be mixed with 
the soil when filling in around the roots. 
After the trees have started growing, 
fertilizer such as 6-12-6 or 6-9-3 at the 
rate of % to a pound per tree the first 
year with 2 to 3 times as much in fol
lowing years should be applied. Extra 
nitrogen can be given as needed. On 
sandy soils, where there is ample rain
fall, 6-12-6 or 6-10-7 fertilizer should be 
used at the rate of 1 to 2 lbs. per inch 
of diameter of tree trunk. Cover crops 
should be grown so as to add organic 
matter and nitrogen to the soil and pre
vent erosion.

“Growing and Handling Cantaloupes and 
Other Melons," Agr. Exp. Sta., Berkeley, Calif., 
Cir. 352, July 1942, Glen N. Davis and Thomas 
W. Whitaker.

“Guide to Farm Practice in Saskatchewan," 
Dept. Agr., and Exp. Sta., Saskatchewan Uni
versity, Saskatoon, Canada, 1942.
. .“Plant-Source Possibilities for Rubber Pro
duction in Colorado," Agr. Exp. Sta., Colorado 
State College, Fort Collins, Col., Press Bui. 96, 
Aug. 1942.

“Annual Lespedeza for Florida Pastures," 
Agr. Exp. Sta., Gainesville, Florida, Bui. 375, 
Sept. 1942, /. D. Warner and R. E. Blaser.

“The Chemical Composition of the Cotton 
Plant and the Uptake of Nutrients at Different 
Stages of Growth," Agr. Exp. Sta., Experiment, 
Ga., Bui. 222, Oct. 1942, L. C. Olson and R. P. 
Bledsoe.

“ Onion Seed Production in Idaho," Agr. Exp. 
Sta., Univ. of Idaho, Moscow, Idaho, Bui. 247,
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Aug. 1942, George W. Woodbury and Carl F. 
Dietz.

"Tomatoes by Direct Seeding," Agr. Ext. 
Serv., Lafayette, Ind., E. Bui. 281, Aug. 1942, 
Roscoe Fraser.

"Production of Hybrid Corn!’ Agr. Exp. 
Sta., Iowa State College, Ames, Iowa, Bui. P48, 
Sept. 1942, G. F. Sprague.

"The Atchison Experiment Orchard," Agr. 
Exp. Sta., Manhattan, Kansas, Bui. 301, May 
1942, R. J. Barnett.

"Sorghums for Kansas," Agr. Exp. Sta., 
Manhattan, Kansas, Bui. 304, Sept. 1942, A. F. 
Swanson and H. H . Laude.

"Soybean Production in Kansas," Agr. Exp. 
Sta., Manhattan, Kansas, Bui. 306, Sept. 1942, 
J. W. Zahnley.

"Potatoes," Agr. Exp. Sta., Univ. of Maine, 
Orono, Me., Bui. 411-C, June 1942.

"Preparing Brush Land for Pastures," Agr. 
Exp. Sta., State College, Miss., Cir. 108, Sept. 
1942, Ray H. Means.

"Seeding Permanent Pastures," Agr. Exp. 
Sta., Columbia, Mo., Cir. 244, Nov. 1942, E. 
Marion Brown.

"Value of Agricultural Research in War
time," Agr. Exp. Sta., Bozeman, Mont., 48th 
and 49th Annual Reports, July 1, 1941-June 
30, 1942.

"More Beef From the Same Number of 
Cattle on Nevada Ranches," Agr. Exp. Sta., 
Reno, Nevada, Bui. 162, Aug. 1942, C. A. 
Brennen and C. E. Fleming.

"Facts and Figures on Fruits and Vege
tables," Dept, of Agr., Trenton, N. J., Cir. 336, 
June 1942.

"Distribution and Relative Importance of 
Various Fungi Associated With Pea Root-Rot 
in Commercial Pea-Growing Areas in New  
York," Age. Exp. Sta., Geneva, N. Y., T. Bui. 
264, July 1942, O. A. Reinking.

"Four Steps in the Management of Farm 
Woods!’ Agr. Ext. Serv., State College N. C., 
Raleigh, N. C., E. Cir. 260, Aug. 1942, R. W. 
Graeber.

"54th Annual Report Rhode Island State 
College," Agr. Exp. Sta., Kingston, R. I., Con
tribution 614, June 1942.

"Regrassing Areas in South Dakota," Agr. 
Exp. Sta., S. D. State College, Brookings, S. D., 
Bui. 361, June 1942, C. J. Franzke and A. N. 
Hume.

"Potato Growing on the Cumberland 
Plateau," Agr. Exp. Sta., Knoxville, Tenn., 
Bui. 181, June 1942, J. J. Bird.

"Tennessee Beauty Strawberry," Agr. Exp. 
Sta., Univ. of Tenn., Knoxville, Tenn., Cir. 81, 
Oct. 1942, Louis A. Fister and Brooks D. 
Drain.

"Interrelation of Pollination, Position on 
Cluster and Set of Pears," Agr. Exp. Sta., Univ. 
of Vt. and State Agr. College, Burlington, Vt., 
Bui. 493, June 1942, E. W. Jenkins.

"Report on the Agricultural Experiment Sta
tions, 1941," U. S. D. A., Washington, D. C., 
J. T. Jardine and H. L. Knight.

"Cooperative Tests of Sweetpotato Varieties, 
Introductions, and Seedlings for Starch Produc
tion and Market Purposes,” U. S. D. A., Wash
ington, D. C., Cir. 653, Sept. 1942, C. E. 
Steinbauer, L. L. Harter, George P. Hoffman, 
J. McD. McCown, R. M. Kingsbury, W. S. 
Anderson, and H . T . Cook•

Economics
f  A study of the costs and practices of 
25 tomato growers in Delaware is re
ported by K. W. Baker in Delaware Ag
ricultural Extension Mimeo. Circular 
No. 15, “Tomato Cost and Management 
Study, Delaware— 1941.” These growers 
had an average yield of 363.6 baskets 
of Ys bushel per acre with an average 
profit of $30.17 for their work. Yields 
among the 25 growers varied consider
ably within a range of 152 to 723 bas
kets per acre. The net return also varied 
widely, ranging from a loss of $27.58 
per acre to a profit of $128.89. The 
farmer with the lowest average yield 
operated at a loss on his tomato enter
prise, although he did not have the 
greatest loss of all the farmers. The 
farmer with the highest average yield 
had the highest net profit. About half 
of the cooperators used lime while the 
other half did not. Those not using 
lime had a higher average yield and a 
higher average profit. This was con
trary to the results obtained in a similar 
survey conducted in 1940. Starter solu
tions were used also by about half of 
the group. Those using starter solu
tions had an average yield of nearly 
50 baskets per acre more than those not 
using the starter solutions, and they also 
had a higher net profit. Most of the 
growers conducted a test on the value 
of using extra potash applied as a top- 
dresser at the rate of 200 lbs. of muriate 
of potash per acre. This extra potash, 
increased the yield on an average of 40 
baskets per acre, and increased the net 
profit about $8.00 per acre. The ferti
lizer practices, other than in the potash 
test, varied considerably among the 
growers. The most popular fertilizer 
analyses were 3-8-10, 2-8-10, 4-8-12, and 
5-8-12. Most of the growers applied 
some fertilizer broadcast before setting 
out the plants, although some applied
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fertilizer only in the row at planting 
time. One grower did both. Most of 
the growers applied some type of side- 
dressing, which usually consisted of a 
complete fertilizer, although some used 
nitrogen alone or a nitrogen-potash top- 
dresser. All growers used manure, with 
the rate usually around 10 tons per acre. 
While these results cannot be applied 
too broadly since they include only 25 
growers, the data are considered to be 
very significant and should enable to
mato growers to obtain ideas on ways of 
improving their returns from this crop.

" Wanted— Man Power for Arizona Farms,” 
Agr. Exp. Sta. Univ. of Ariz., Tucson, Ariz., 
Bui. 186, Nov. 1942, E. D. Tetreau.

"An Analysis of Farm Mortgage Experience 
in Kent County, Delaware," Agr. Exp. Sta., 
Newark, Del., Bui. 237, May 1942, M. M. 
Daugherty.

"Farm Tenure Law in Kansas," Agr. Exp. 
Sta., Manhattan, Kansas, Bui. 303, June 1942, 
H. Alfred Hockley and Harold Howe.

"Area Analysis and Agricultural Adjustments 
in Nemaha County, Kansas," Agr. Exp. Sta., 
Manhattan, Kansas, Bui. 305, Oct. 1942, W. H. 
Pine.

"The Stock-Share Lease," Agr. Exp. Sta., 
Manhattan, Kansas, Cir. 213, Sept. 1942, John
H. McCoy and W. E. Grimes.

"The Place of Woodland in the Farm Or
ganization in Coos County, New Hampshire," 
Agr. Exp. Sta., Durham, N. H ., Bui. 337, June 
1942, John M. Chandler.

"Satellite Acres," Agr. Exp. Sta., R. I. State 
College, Kingston, R. I., Bui. 282, 1942, W. R. 
Gordon.

The Salt That Nearly Lost A W ar
(From page 30)

weeds. But it was far from enough. 
At the end of the war everybody sighed 
with relief and went back to buying 
from Germany.

The Search for Buried Treasure

BU T that potash shortage had been 
near-tragic. A German scientist 

boasted that if the German armies could 
have held on two years more, lack of 
potash would have licked us. That was 
perhaps an exaggeration. But our soils 
were suffering. And a few people re
fused to forget. When Germany re
sumed her competition-crushing tactics, 
they insisted that safety for this country 
could lie only in discovering low-cost 
domestic supplies. Nobody knew where 
there were any such supplies, but they 
might exist. The actual discovery reads 
like romance.

Geologists had long been fascinated 
by the so-called Permian Basin, *an ir
regularly shaped area covering thou
sands of square miles in Eastern New 
Mexico and Western Texas and Kansas. 
They said it once was an arm of the 
sea or a salt-water lake. Nothing above

ground suggests buried treasure. But 
oil is here, and experts said potash 
ought to be. So private and public ex
plorations concentrated on this area. 
Prospectors picked likely spots, drilled 
deep holes, and watched to see what 
came up. Potash came. An enormous 
ore body was outlined and accurately 
mapped long before human eyes went 
down to see what was there.

The first shaft was started in 1929. 
Production got under way in 1931. 
Three companies have gone into large- 
scale production, investing tens of mil
lions in mines, refineries and equip
ment, and Carlsbad is now one of the 
world’s great potash-producing centers. 
In 1941 the three companies produced 
82 per cent of domestic output, the bal
ance coming mostly from California. 
Day-and-night production and plant 
enlargements give promise that, barring 
unlikely bombs or unforeseeable acts of 
God, all the potash we’ll need will 
continue to come up—a sweet con
trast to World War I. And potash 
prices are actually lower now than in 
1913. The cutting off of German ship
ments this time hasn’t meant a thing.
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Our soils arc not starving, nor will they.
Experts draw the parallel between 

potash in the last war and rubber in 
this one. They call attention to the 
inspiring fact that in 1913 we produced

1 per cent of our potash needs, but in 
1941 we produced 101 per cent. Liter
ally, we have made ourselves invulner
able on potash. They say that we can, 
and must, do as well with rubber.

Plow-Sole Fertilizers Make Good Showing
(From page 18)

H ere we see th e  ea rly  resp o n se o f  co rn  to  th e  h il l  a p p lica tio n  o f  3 - 1 2 - 1 2  a t 7 5  lb s . p e r a c re . In  
ad d itio n  to  th is  “ in -th e -h ill”  tre a tm e n t, 7 0 0  lb s . o f  1 0 - 1 0 - 1 0  w ere ap p lied  on th e  plow so le . Y ie ld s 

w ere in creased  fro m  7 9 .4  to  9 6 .0  bu shels p e r acre .

those hybrid growers who grow corn 
after corn for several years on the same 
land without manure, will undoubtedly 
find this new method of applying high 
nitrogen mixtures a highly profitable 
investment; in fact, there are thousands 
of farmers in Wisconsin who may find 
it profitable to follow this practice even 
at ordinary prices for corn. The in
crease in yields of corn the first year 
may not be sufficient to completely pay 
for the entire treatment, but we know 
there will be substantial residual carry
over benefits to succeeding crops of 
small grains and legumes the second, 
third, and even the fourth year. When 
the total values of all increases are 
added together, I am confident that a 
good profit will be shown.

Several demonstrations were set up 
this past fall on fields which will be 
seeded to small grain and legumes this 
spring. It is reasonable to expect that 
where heavier applications of phosphate 
and potash are placed on the plow sole 
at a depth of from five to seven inches, 
the legume crops, particularly alfalfa 
and clover, will be able to secure ade
quate amounts of plant food for maxi
mum growth the year following. This- 
method of applying fertilizer is also 
being tried in Wisconsin on canning 
peas and will be tried on sugar beets, 
tobacco, potatoes, tomatoes, and other 
deep-feeding crops.

When the war is over and low-cost 
nitrogen becomes available in abundant 
quantities, we will be in position to
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advise farmers concerning this plow-sole 
treatment for corn and other crops on 
quite a wide range of soils in Wisconsin. 
In the meantime, we expect to continue 
our demonstrational work and build up

a fund of information and field-plot 
data from which we can draw more 
definite conclusions to use as a basis 
for recommendations to farmers when 
the war is over.

* 1942 R e s u l t s — F e r t i l i z e r  D e m o n s t r a t i o n s  o n  C o r n

Name & Address 
of Cooperator Soil type Treatment

How
applied

Rate per 
acre 

in lbs.

Yield 
bu. per 

acre

Increase 
bu. per 

acre

Wm. Renk & Son Carrington 10-10-10 plus Plow sole 700
Sun Prairie silt loam 3-12-12 In hill 125 83.7 16.2

10-10-10 Plow sole 700 82.5 15.0
10-10-10 Plow sole 1200 95.9 28.4
3-12-12 In hill 125 77.4 9 .9
No fertilizer . . . . 67.5 . . . .

Rufus Gillette Sandy 10-10-10 Plow sole 700 68.6 27.1
Mazomanie loam No fertilizer 41 .5

Clarence Miami 10-10-10 plus Plow sole 700
Whitehouse silt loam 3-12-12 In hill 75 96.0 20.6
Markesan 10-10-10 Plow sole 700 79.4 4 .0

No fertilizer . . . . 75.4

Harvey Lurvey ** Light 10-10-10 plus Plow sole 700
Dousman sandy 3-12-12 Drilled 100 72.2 18.6

loam 10-10-10 Plow sole 700 67.6 14.0
3-12-12 Drilled 100 73.9 20.3
No .fertilizer . . . . 53.6

Fred Schneeberger Carrington 0-14—14 plus Drilled in
silt loam deep ahead

of planter 450
3-18-9 In hill 75 97.5 33.3
0-14-14 Drilled in

deep ahead
of planter 450 78.1 13.9

3-18-9 In hill 75 78.1 13.9
No fertilizer ----- . . . 64.2

* Two plots were harvested by farmers—no records available 
** Part of the nitrogen in the 10-10-10 apparently leached out.

Quality in Grasses for Pasture and Hay
(From page 25)

approximately 160 pounds of phos
phorus an acre were added. On the 
basis of two million pounds, 120 pounds 
of this were found in a very soluble 
form in the top three inches of soil. 
Only a relatively small amount of the 
phosphorus was found to have passed 
to the second three-inch layer of soil.

Available potassium was found to be 
about 200 pounds an acre on untreated 
soil, which is not a very large reserve. 
The use of muriate of potash had in 
four years increased the available potas
sium in the soil to 240 pounds an acre, 
which is a relatively small increase. 
There was no evidence of any consider
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able accumulation of available potas
sium below the top three-inch layer of 
soil. Apparently the grass had utilized 
a very large part of the applied potas
sium.

The analytical results indicate that 
there was a rather large utilization of 
the applied fertilizers by the bluegrass. 
It is apparent that only relatively small 
portions of the applied nitrogen, phos

phorus, and potassium passed down
ward beyond the top three-inch layer of 
soil. There was small chance that any 
considerable portion of the plant food 
passed out of the feeding range of the 
grass roots. It is apparent also from 
these results that soluble fertilizers are 
utilized to a very high degree when 
added to a rather heavy bluegrass 
turf.

Crotalaria— A Crop That Grows Like Weeds
( From page 9)

total of 13.5 acres of tobacco where no 
crotalaria had been grown and sold it 
for an average of $334.28 an acre.

Crotalaria appears to be the best 
adapted soil-conserving legume around 
which effective rotations for the sandy 
land of the Coastal Plains may be built. 
Its ability to grow volunteer stands after 
the last cultivation of corn and follow
ing the harvest of the small grains par
ticularly adapts it for use in soil-con
serving rotations.

The foundation for sound rotations 
may be laid simply by planting either 
alternate rows, or every third row 
through corn, solidly to crotalaria. If 
it is planted at the same time as corn, 
it will produce a good crop of seed. 
By planting corn on the land again the 
following year and completing cultiva
tion early, another crop of crotalaria 
seed will mature and shatter, thus insur
ing satisfactory volunteer stands.

Of all the crotalaria species, Crotalaria 
spectabilis and Crotalaria striata are 
grown most extensively. C. striata 
seems to be preferred in the Sandhill 
section of the Carolinas, whereas, C. 
spectabilis is grown almost exclusively 
in Georgia, Alabama, Mississippi, and 
Florida.

The latter is a more consistent seed 
producer in Florida and south Alabama 
than is C. striata, which is often at

tacked by an insect that tunnels through 
green pods and eats the immature seeds.

C. spectabilis is one of the most com
pletely nematode-resistant plants grown 
in the South. This characteristic makes • 
it of particular importance on cropland 
where nematodes do severe damage to 
lespedbza and other susceptible crops.

Crotalaria has grown vigorously on 
poor soils without fertilizers. The ni
trogen supplied by the legume has been 
sufficient to make large increases in the 
yields of succeeding crops, particularly 
corn. As a result, there has been a 
tendency to grow corn and crotalaria 
several successive years on poor sandy 
soils without applying phosphate or 
potash.

Cases have been observed where ears 
of corn failed to fill out properly when 
corn was grown several successive years 
after crotalaria, without the application 
of fertilizer. There can be little doubt 
that on the poor soils where crotalaria is 
usually planted, applications of both 
phosphate and potash will be required 
to maintain crop yields, and to get con
sistently satisfactory growth of crota
laria. It is also possible that other ele
ments such as zinc, copper, manganese, 
and boron may sometimes be needed on 
these poor soils.

Like other new crops that have been 
brought into the South, crotalaria has
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had certain obstacles to overcome. One 
of these has been its possibilities as a 
poisonous plant. C. spectabilis is known 
to be toxic to livestock when eaten in 
considerable quantities. It is not a 
palatable plant and livestock eat very 
little of it when other kinds of forage 
are available. Many cases have been 
seen in Florida and Alabama where 
cattle were grazing in fields and pas
tures in which volunteer C. spectabilis 
was in full bloom, but no cases of poi
soning were encountered. Animals sel
dom, if ever, eat enough of it to do 
them any harm so long as there is 
plenty of grass or any other palatable 
vegetation in a field or pasture.

J. M. Parker, a dairyman, near Talla
hassee, Fla., has C. spectabilis all over 
his farm, including his permanent pas
ture. When asked about poisoning, 
Mr. Parker said he had not had any 
symptoms of it among his cows. He 
said the only animal he had lost re
cently was a cow that got into the field 
and ate too many green velvet beans. 
Mr. Parker said he had recently mowed 
a thick stand of crotalaria on a section

of his pasture between his house and 
the road. The plants had reached such 
a height that they obstructed the view 
from the house to the road.

Further study of the conditions under 
which crotalaria poisoning occurs is 
needed. Farmers, like Mr. Parker, who 
have good pastures and who feed their 
livestock well do not seem to have diffi
culty with poisoning, even though their 
animals have access to crotalaria in all 
stages of its growth. Other farmers 
who pasture their fields %very closely in 
the fall seem to have trouble. Ap
parently, animals eat litple crotalaria 
unless they are practically starved to it. 
The crop is of sufficient value as a soil- 
conserving legume to justify studies to 
determine how it may be grown and 
utilized without endangering the lives 
of farm animals.

Crotalaria is making steady progress 
toward an established place in the agri
culture of the Southern Coastal Plains, 
but it might make more rapid progress 
if given the benefit of a little more of 
the old Southern hospitality for which 
this section is traditionally famous.

Borax for Alfalfa in Tennessee
( From page 13)

farmers could produce alfalfa seed in 
“paying” quantities. There has been 
noted, in the three years prior to 1942, 
that where borax was applied the alfalfa 
bloomed more profusely; however, no 
attempt was made to determine the 
quantity of seed that might be pro
duced. This year, there were 12 dem
onstrations selected from which seed 
was to be harvested on both untreated 
and treated portions of the field at the 
time of the second cutting. Unfor
tunately for this particular study, it be
gan to rain unseasonally just before the 
time the alfalfa seed was ready for 
harvest and continued to rain almost 
daily throughout the State until the

alfalfa seed which had set and matured 
had either germinated in the pod or 
had shattered. Observations, however, 
were that seed had set in “paying” 
quantities and that in a normal season 
it will be practical to attempt to 
harvest alfalfa seed on a limited acreage 
which has been treated with borax.

The story of the results obtained from 
the use of borax and potash can best 
be told by quoting from some of the 
demonstrators and county agricultural 
agents who cooperated with the demon
strators in making reports: For example, 
Assistant Agent Robert C. Smith of 
Coffee County reports on the R. L. 
Baker demonstration, which is typical
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of six in that county, that “On this two- 
year old alfalfa the treated plots have 
much the best stand.” Mr. Baker says 
that on the next alfalfa he sows he will 
apply both borax and potash when 
seeded. He states that several of his 
neighbors have used borax this fall 
on their alfalfa as a result of his demon
stration.

Results Obtained From Use of 
Borax and Potash

Kenneth Parker, Assistant County 
Agent, Marion County, reports typi
cally that on the demonstration of S. H. 
Blevins, “This field has an extremely 
poor stand except on treated plots; the 
field was pastured.”

G. L. Cleland, County Agent, report
ing on the demonstration of H. C. 
Jamieson, Williamson County, states 
typically that “Borax and borax-potash 
plots have 80 per cent stand, while 
check plot has not over 40 per cent 
stand.” This demonstration is two 
years old and has not been retreated.

J. W . McClain, Assistant Agent for 
Sullivan County, in reporting the dem
onstration of J. E. Smith, states: “Stand 
is at least 200 per cent better where 
borax and potash were applied. The 
plots receiving the material were cut 
four times while the check plots were 
cut only three times. The plot receiv
ing borax alone had insufficient treat
ment; potash is also necessary on this 
land.”

J. A. Ewing, Assistant County Agent, 
Carter County, reporting on J. L. Per- 
singer’s demonstration, states: “Alfalfa 
had completely gone in check plots; 
this was a sick-loooking alfalfa field 
when materials were applied. Yields 
were doubled where treatment was 
made; see actual dry-weight yields per 
plot attached.”

Other typical statements from demon
strators and agents across the State 
are: “Alfalfa on the treated portion grew 
off faster after each cutting”; “Must 
plow up my field next year—plots are 
the only alfalfa left”; “Crab grass has 
taken everything except the demonstra

tion plots”; “I just bought enough borax 
to go on all my alfalfa.”

It will be recalled, from a progress 
report made a year ago, that the potash- 
borax demonstrational work started in 
1939 and 1940 when pilot test demon
strations were established in coopera
tion with the Tennessee Agricultural 
Experiment Station on fields of coopera
tive farmers who were having difficulty 
producing alfalfa successfully. The re
sults obtained from these pilot test 
demonstrations indicated that the mate
rial had sufficient merit to continue the 
demonstrations on a broader scale. 
Accordingly, in 1941 test demonstra
tions were carried out in 21 Tennessee 
counties distributed throughout the 
State; in 1942, 23 counties were added 
to the list of demonstration counties 
to secure broader coverage and to in
clude soil conditions not already covered. 
Usually five demonstrations were estab
lished in each county. In addition to 
this, 15 counties were added to the 
list to determine whether the use of 
borax would affect the yield of red 
clover. Altogether, there have been 
established approximately 300 demon
strations over the State.

Recommendations Based on Results

From the results of these demonstra
tions and reports which are being re
ceived from all over the State, borax 
will be recommended in 1943 through
out the State of Tennessee, with the 
possible exception of the Mississippi 
River Delta. Recommendations were 
made in 1942 with some reservations; 
however, alfalfa yellows were so prev
alent early in 1942 that a general rec
ommendation was made through the 
State, since a large percentage of the 
crop turned yellow during the early 
part of the season. Based on the dem
onstrations in 1940 and 1941, some of 
the county agricultural agents in the 
winter of 1941 and 1942 recommended 
borax applications on all alfalfa in their 
county.

Typical of such conditions were those 
in Sullivan County, where G. C. Baker,
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S m o k ies.

County Agent, Bristol, reported that in 
the late winter and early spring of 
1942 over 40 per cent of the acreage 
of alfalfa in that county was top- 
dressed with borax. Mr. Baker stated 
that in 1941 he called a county-wide 
meeting of his livestock producers and 
alfalfa growers to observe a certain 
demonstration just before the time of 
the second cutting. Mr. Baker and the 
farmers attending this demonstration 
decided then that borax was correcting 
the general trouble they were having, 
and a determination was made to rec
ommend the practice generally in Sul
livan County for 1942. County Agent 
Baker had the material stocked by 
dealers at two locations in the county 
and they assisted in the distribution of 
the material. It is thought that, based 
on the numerous demonstrations which 
are in more than half of the counties 
of the State of Tennessee and upon the 
publicity, field meetings, and tours 
which have been attended by farmers 
and fertilizer manufacturers during the 
past two years, at least 50 per cent of 
the entire alfalfa acreage in Tennessee 
will be top-dressed with borax before 
the 1943 season.

In June of this year there was ar

ranged a State-wide tour which was 
attended by the major fertilizer manu
facturers in Tennessee, as well as 
agronomists and other agricultural 
workers interested, to observe the ef
fects of these demonstrations. It was 
concluded by the agronomists and 
manufacturers present that they would 
make fertilizer recommendations to con
sumers to include borax in their alfalfa 
treatment in line with the recommen
dations made by the Experiment Sta
tion and Extension Service, and ar
range for their dealers, throughout the 
State, to stock the material and make 
it available to farmers for top-dressing 
and to those preparing to seed alfalfa. 
Many fertilizer manufacturers are con
sidering making a special alfalfa grade 
of fertilizer carrying a certain per
centage of borax. From the results 
found in Tennessee, recommenda
tions on the use of borax generally in 
this State will be from 20 to 30 pounds 
per acre, applied as a top-dressing 
either at the time of seeding the alfalfa 
or any time during the dormant period 
of its growth, as from November 15 to 
March 15, or applied as a top-dressing 
immediately after any cutting.

The cyclone seed sower is fre-
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quently used for applying this material 
as a top-dressing; and there were hun
dreds of instances where the material 
was applied after the first cutting in 
1942 and, according to reports, con
trolled the yellows on the subsequent 
cuttings. It is not determined yet just 
how long an application of borax will 
last; possibly, for best results it should 
be applied every other year. The carry
over effect from an application may 
last longer; however, it might be eco
nomically practical to make more fre
quent applications. The carry-over ef
fect from an application in 1941 is re
ported by D. B. Hendrix, County 
Agent, Sevier County, who states: “The 
carry-over from last year on the old 
alfalfa demonstration is the difference 
between good alfalfa and no alfalfa.”

A study is being made by the Ten
nessee Experiment Station to deter
mine the effect of borax when applied 
to alfalfa in varying amounts; repeated 
at intervals; applied to many other field 
crops, such as red clover, vetch, small 
grains; and survival of young seedlings 
when seeded in small grains. Exten
sive field demonstrations are being car
ried on by the Extension Service in co
operation with the Experiment Station 
to determine the practical effect of these 
applications when used by a practical 
farmer on a field scale. Therefore, the 
results from the work of this nature 
now underway will give us an answer, 
within the next year or two, as to the 
value of these materials when applied 
on other important crops produced in 
the State of Tennessee.

For Hershey Orchards Complete Fertilizer
(From page 16)

limestone at the rate of two tons per 
acre was applied in 1940.

This block of Yorks suffered moder
ately heavy winter-kill in 1935. Some 
die-back was noticed each year even as 
late as the summer of 1940. Quite a 
few trees had to be removed after most 
limbs were killed from the ground up. 
The lower branches usually died first.

As far as the other varieties of apples 
go, they seem to be responding quite 
similarly. I refer to Stayman, Grimes, 
Black Twig, Rome, and Delicious.

Previous to 1936 these orchards had 
been under other management. Much 
of the practice carried on earlier than 
that date was of the type which de
pleted the organic matter to the point 
where erosion caused serious loss on the 
more rolling sections. At quite a few 
of these points a cover crop would not 
take and even the weeds grew sparsely. 
It takes something more than commer
cial fertilizer to bring such spots around. 
These places got 500 pounds per acre 
of the complete fertilizer broadcast re

gardless of tree size. Their present con
dition of maintaining a satisfactory 
cover crop is credited rather to mulch 
hauled in. For material for the mulch 
we used what was most available—it 
happened to be weeds and stalks from 
a nearby potato field. Of course many of 
these weed seeds took hold the follow
ing year, but after all, we wanted some
thing to grow and weeds in the orchard 
do not bother us so long as they make 
mowing machines. As the result most 
desired, the growth of a suitable cover 
crop, was attained by this one applica
tion, it has not been repeated. Since 
this experiment there remains with us 
a greater appreciation for the value of 
mulch where practicable.

On our peach blocks we have been 
using the same formulas, the rate of 
application differing according to the 
present fertility of the plots and the size 
and age of the trees. We have been 
more than pleased with our results to 
date. Terminal length has been fine 
and the thickness of these tips is better.
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Leaves are of better color and certainly 
there are more of them. Last and also 
best, we feel certain that the quality of 
the fruit has been improved. We are

on the complete fertilizer program and 
we expect to see a continuation of the 
splendid results already attained by fol
lowing this program.

gu llied  peach  o rch ard  in  sou th ern  P en n sy lv an ia . L ack  o f  co n to u r te rra ces  
fe rtiliz ed  cov er cro p s is resp o n sib le .

Boron Improves Canning Beets
{From page 22)

roots from areas which had received 
borax at the maximum rate had the 
highest boron content.

Iron. No significant differences oc
curred in the iron content of the beet 
tops. Borax treatments did, however, 
result in lower iron contents of the 
roots. *

Ash. Borax treatments significantly 
reduced the ash content of the roots. 
The differences were highly significant 
for the treatments with and without 
borax, but no further decrease in ash 
content resulted from the greater rates 
of borax application.

The root symptoms observed in this 
experiment apparently were identical 
with those described by Raleigh and 
Raymond, and Powers and Bouquet. 
As previously stated, the affected areas

were generally confined to a narrow 
zone near the periphery of the root, and 
the presence of surface cankers gave rise 
to a girdled condition. In contrast, the 
symptom described by Walker and co- 
workers was predominantly an internal 
blackening of the root. The latter type 
of symptom has also been reported by 
Cook and Millar.

There is no apparent explanation for 
the occurrence of the two fairly distinct 
types of symptoms. It has been proven 
conclusively, however, that both indi
cate an inadequate supply of available 
soil boron. Furthermore, the results of 
this experiment, together with the 
credible evidence contributed by previ
ous investigators, show that these symp
toms can be virtually eliminated by 
the application of borax. It is clear that
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the amount of borax necessary to reduce 
the disorder to a minimum varies with 
the particular soil under treatment. Due 
to the injurious effects of an excessive 
amount of borax, it is obviously essen
tial to limit the rate of application.

The results of other field experiments 
have shown occasional instances of mod
erate increases in the yield of beets 
from borax applications. The order of 
the increase obtained in this experi
ment, however, indicates that borax 
applications to certain soils may result 
in a great improvement in the yield 
of beets.

High sucrose content is probably an 
important factor in the palatability of 
canning beets. It is evident from the 
data that the roots of beets receiving 
inadequate boron contain less sucrose 
than those of normal beets. Analyses 
reported by White-Stevens (9 ) have 
shown this to be true.

White-Stevens has also reported that 
in the case of an inadequate supply of 
available boron, the leaves of beets con
tain more than the normal amount of 
sugar. Although the sugar content of 
the leaves was not determined in this 
study, it seems possible that the greater 
red coloration observed in the leaves of 
plants in areas not treated with borax 
may be an indication that these leaves 
contained a relatively large amount of 
sugar. The red pigmentation of beet 
leaves is due to the presence of anthocy- 
anin pigments.

Many workers (3 ,6 ),. in studies of 
other plants, have found that the 
amount of anthocyanin depends pri
marily upon the amount of sugar 
present. Thus it appears that an accu
mulation of sugar in the beet leaves 
was probably the principal factor in the 
formation of excess anthocyanin. Fur
thermore, the presence of excess sugar 
in the leaves may be explained as due 
to a disruption in the process by which 
sugar is normally transferred to the 
root for storage. Haas and Klotz (2 ) 
found that boron starvation in citrus 
causes an impairment of the functional 
activity of the vascular tissue, which

results in an accumulation of sugars in 
the leaves.

The abnormally high nitrogen con
tent found in the roots of beets receiv
ing inadequate boron is in agreement 
with data reported by several investi
gators. The reports show many in
stances of unusually high nitrogen con
tents of both leaves and roots of such 
plants. Two suggestions have been 
offered as possible explanations. The 
high nitrogen content may be due 
either to retarded plant growth or to 
the failure of the boron supply to reg
ulate the intake of nitrogen.

It is evident from the data that the 
boron content of plants showing symp
toms attributed to boron starvation is 
less than that of normal plants. It is 
important to note in this connection 
that, as the incidence of symptoms was 
reduced by borax treatments, the boron 
content of the leaves increased mark
edly, but the content of this element in 
the roots did not increase significantly. 
This seems to prove that the defects 
which occur in the roots are not caused 
simply by lack of boron in the affected 
tissue.

The abnormally high iron and total 
ash contents of plants receiving inade
quate boron have been reported by sev
eral investigators. As in the case of the 
high nitrogen content, these mav be due 
either to retarded plant growth or to 
the effect of boron on the intake of 
iron and other ash elements.

Summary

Canning beets were grown on an area 
of Thomas sandy loam in which sugar 
beets the previous year had shown 
symptoms of boron starvation. One 
treatment included only an application 
of 3-12-12 fertilizer; another consisted 
of this fertilizer together with a mix
ture of secondary fertilizer components 
other than boron. Other treatments 
included the 3-12-12 fertilizer and a 
mixture of secondary fertilizer compo
nents with borax supplied at rates of 
10,20,40, and 80 pounds per acre. The 
results of this study may be summarized 
as follows:
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1. It was found that beets growing in 
the areas not receiving borax showed 
root symptoms of boron starvation 
which differed from the characteristic 
internal black spots described by other 
workers. The root symptom observed 
in this experiment was predominantly a 
girdled condition of the surface due to 
the presence of relatively shallow sur
face cankers.

2. These symptoms were virtually 
eliminated by the application of borax 
broadcast at the rate of 80 pounds per 
acre. Lower rates of application were 
inadequate for this soil. Further im
provements in the quality of the roots 
resulted from increased purity and 
sucrose content of the beets.

3. Borax treatments resulted in a 
marked improvement in the yield of 
beets.

4. As a result of borax applications, 
the boron content of the leaves increased 
very significantly, but the boron content 
of the roots did not increase signifi
cantly.

5. Boron starvation was accompanied 
by unusually high nitrogen, iron, and 
total ash contents of the root tissue.
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Our Renaissance
( From page 5)

it as the best historians of civilization 
see it—something broader and vaster.

It will be impractical for one to go 
into all the signs and phases of the 
fifteenth century Renaissance to filter 
it through, and so we may finish this 
essay under the decent limitations of 
allotted space. T o  me its connections 
and reflections upon the changes we are 
about to witness in world events are 
worth another chapter. Herein I will 
just lay down the opening principles of 
the striking resemblance one notes be
tween that glamorous age of transition 
and the era we are living in today.

Historians of civilization tell us that 
prior to the Renaissance man passed 
through three perplexing and misty pe

riods, at least in the time of the Middle 
Ages. Man gazed upwards for awhile 
into mysteries he could not fathom; 
then turned his terrified gaze down
ward to the fiery realms of the spiritual 
Hereafter; then, for a time he dwelt 
in bitter dilemma trying to find out 
why he was created and what hope lay 
ahead. Finally, with the new dawn of 
the Renaissance he entered upon the 
world of reality and reason, living with 
more confidence and less fright and 
delusion.

Reason on awakening began to pene
trate everything; heaven and earth, 
water and light, the huge and great, and 
things infinitely small. Reason began 
to find out the relations of men among
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themselves, the ways of nature, and the 
profound aspects of art and science. 
Ever since that first dawn of a new 
fund of reason, the history of the world 
has been merely an intensification of 
this searching and groping progress to 
ultimate goals of decency and sincerity 
and truth.

We should not feel discouraged at 
numerous set-backs and contradictions, 
the use of new power to destroy and to 
defame and demolish. These inter
ruptions are probably superficial, when 
we know that after all there has been 
a great upward and onward curve of 
morality and honesty set going by man’s 
use of reason.

OF COURSE, it’s all mixed up, like 
any human element. The first 

Renaissance had its gross animal mo
tives as well as its loftier and nobler as
pirations. I quote a noted authority on 
that period, who says:

“First, we had the outlook of Phi
listine complacency, practical shrewd
ness, unpuzzled common sense, the 
view of the ruminant. The world was 
fair and green and full of sap, smelling 
delicious and tasting well. Drink as 
much of it as you can, for God, the 
patron of all ruminants, gave it to you 
for that purpose.

“Second, we know that the world is 
more than a tasty plot of grass; it is a 
place for building everything that is 
useful, beneficial, and serviceable; labo
ratories of physics, medicine, and chem
istry; institutes and devices for the re
finement and relief of existence. It is 
a field of operations inconceivably wide 
and inexhaustibly rich, for the realiza
tion of the full powers of reason. This 
is the heroic side as opposed to the 
animal side.”

To me it seems that one good way to 
realize how much we are in the foot
steps of the Renaissance would be to 
make a few simple comparisons of the 
conditions and situations, institutions 
and influences that led the men of the 
Middle Ages gradually into the Re
formation and the Revival of Learning.

And then to put them side by side 
with some of the conditions we met 
only yesterday in our much shrunken 
world of the present—things leading us 
into the maelstrom of awful conflict, 
from which this Renaissance must 
surely emerge—unless the signs of the 
ancient zodiac fail us utterly.

I AM N O T trying to trespass on the 
field of pundits and savants who 

constantly address you in flowing prose 
through daily columns. Lacking some 
of their astuteness and breadth, to be 
sure, I merely wish to set down convic
tions held by a rather simple soul to
ward the age we are approaching blind
fold.

Like some nauseous wave of bacterial 
fever, the years prior to the Renaissance 
were cursed with that scourge of all 
civilization, known as the Black Death. 
It crept unseen and unholy into hovels 
and mansions alike, finding no science 
fit to cope with its venom and its horrid 
finality. It was easier to count the sur
vivors than those who had perished. 
You may compare the Black Death to 
the evils of World War Number One, 
not alone in bloodshed and misery dur
ing the strife, but in the bitterness, the 
gall and wormwood, the hideous polit
ical philosophies and sophistries which 
emerged like rats during the decade 
afterwards.

Then- came the Flagellants, hordes of 
misguided monks who toured Europe 
whipping themselves, joined in time by 
bands of fanatics, lunatics, and crimi
nals whose mission was to create frenzy 
and animosity and hysteria. In the 
midst of this revelry of blood lust, the 
Flagellants and their motley crew laid 
violent hands upon the Jews, making 
horrible pogroms of slaughter and re
venge. Jews were driven into exile, 
their property seized, and all callings 
denied to them by the guilds.

Close after the Flagellants came the 
Beghards, or “free-thinking brethren” 
of the Rhine valleys. They were un
disciplined groups of wandering mis
creants, who lived largely by begging
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and extortion. Whatever they declared 
to be‘“moral” was moral. Their idea 
was the omnipotence of the individual, 
and they taught selfishness and the 
worship of the Ego above all else.

Need one pause long before seeing a 
parallel here to the situation of Europe 
just a few years ago; to be sure, not 
quite as crude at first, but gradually as
suming many of the aspects of those 
movements that presaged the Renais
sance,.

NOW take due note likewise of an
other parallel. The great revolu

tion of social values during the Middle 
Ages just before the Renaissance was 
induced by the rise of the trade guilds. 
Organized originally to find better mar
kets for its members and to provide care 
during illness and misfortune, this spirit 
of fellowship finally degenerated into a 
niggling guardianship and a rigid rou
tine of rules and duties and observances.

No apprentice might go out for beer 
until a certain hour. No new work 
might be taken on until earlier orders 
were finished. Sizes of shops and num
bers of employees were regulated to the 
letter. Only articles actually finished 
on the premises were allowed to be sold, 
so as to stop the rise of wholesalers. 
It had its better side, of course, wherein 
the traditions of the guilds worked for 
pride in craftsmanship, and labored 
long to produce a gem or a piece of 
cutlery or a wrought iron trinket. 
Today we have ushered in our strong
hold of unionism, which also has its 
multitude of regulations and rules and 
tries to dominate the entire economic 
scene; lacking, unfortunately, some of 
the artistic sense of values which ani
mated the ancient locksmith and potter, 
to leave behind them imperishable 
monuments of skill.

Then back there in the era before 
the Renaissance we see the rise of the 
town to replace the open country as 
the seat of culture and desirable living, 
of inspiration and hope. From this 
growth of the town culture sprang a

wave of materialism and egotism, and 
made these settled centers breeding 
spots for all kinds of neuroses and lu
natic-fringe movements. Men formerly 
lived in the country and became natural 
products of their open environment. 
When the medieval town originated, 
man found that things were just the 
opposite—man made his own environ
ment, and huddled together for com
mon comfort and defense. During the 
past twenty-five years agrarian power 
has likewise given way to bigger and 
busier and prouder towns, possibly rob
bing us of some perspectives and some 
physical stamina we sadly need to re
vitalize the world.

At least two final parallels remain. 
In the interval preceding the Renais
sance, the public mind was much taken 
with mysticism, with omens, spells, and 
incantations, with the reading of plane
tary signs and belief in curses, witches, 
and demons. It is no trouble to find 
similar waves of superstition and belief 
in the occult and the spiritualistic 
among us in recent times. Indeed it 
was remarkable in frequency before the 
present conflict began.

AND lastly, on the eve of the Ren- 
k aissance, youth was perplexed, 

dubious, skeptical, inclined to be criti
cal of the past and cloudy about the fu
ture. Bodies of such disillusioned young 
men caused disturbances in public 
places and gave rise to numerous cults 
and demonstrations. This is only a too 
familiar accompaniment to the writh- 
ings and retchings of a world about to 
go berserk. It seems as though the un
easiness of youth leads to the reckless
ness of war.

Having tried to stutter forth a few 
opinions I have nursed along relative 
to the coming Renaissance, I will ask 
your tolerance once again, next month, 
to continue in this vein. There’s a 
little yet to say which cannot be finished 
in one fling. Then we can buy our 
tickets and wait in confidence for the 
Train that I Never Took beyond Bend
er’s Hill.
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Gushing Hostess: “You know, I ’ve 
heard a great deal about you.” 

Absent-minded Politician: “Possibly, 
but you can’t prove a thing.”

Young Miss Brown had just been 
prepared for the operation room and 
placed on the stretcher to be wheeled 
in finally by the nurses. While she 
was left alone one doctor approached, 
lifted the sheet, peeked under and left. 
Soon after another appeared, lifted the 
sheet, peeked under and left. Still an
other approached, lifted the sheet and 
peeked under. This was entirely too 
much, so she asked the man: “What 
am I here for, Doc, observation or 
operation?” He replied: “I don’t 
know; I ’m not the Doc; I ’m the painter 
down the hall.”

Wife: “Goodness, George, this is not 
our baby. This is the wrong carriage.” 

Hubby: “Shut up. This carriage has 
rubber tires on it.”

Proud parent on meeting the new 
first grade teacher: “I am very happy 
to know you, Miss Smith. I am the 
father of the twins you are going to 
have next September.”

The little old gray woman bent over 
the cherub in the cradle.

“O-o-o. You look so sweet, I could 
eat you.”

Baby: “The hell you could, you 
haven’t any teeth.”

The next generation of youngsters 
is bound to be an improvement because 
they’ll all be from registered fathers.

Impatient Customer: “Can’t you wait 
on me? Two pounds of liver. I ’m in 
a hurry.”

Butcher: “Sorry, madam, but two or 
three are ahead of you. You surely 
don’t want your liver out of order.”

An exceedingly lively gent was as
tonished to read of his death in an 
obituary column. He called a friend.

“Did you see the paper? They 
printed my death notice in it.”

“Yeah,” said his friend. “I saw it. 
Where are you calling from?”

A tourist stopped in front of a little 
country store, dumbfounded at the sight 
of an enormous display of salt piled on 
the premises. Stack after stack, boxes, 
barrels and bags. Tons of salt, inside 
the store and out.

“Ye gods, man, you must sell a lot 
of salt!” exclaimed the tourist.

“No, I don’t sell much,” replied the 
storekeeper, “but you should have seen 
the guy that came here last week. He 
really COULD sell salt.”

The emptier the pot the quicker it 
boils. So watch your temper.

A N a t u r a l  Q u e s t io n  

Guest (to host in new home): “Hello, 
old pal, how do you find it here?” 

Host: “Walk right upstairs, and then 
two doors to the left.”
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AVAILABLE LITERATURE 
The following literature on the use of fertilizers in profitable soil and 

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

Circulars
P otash  Pays on  G ra in  (South)
G ro ater P ro fits  from  C otton  
T o m ato es  ( G e n e r a l)
A s p a r a g u s  ( G eneral)
V ino C rop s ( G eneral)
Sweet P o ta to es  (General)
Grow M ore C orn  (South)
F e r tilis in g  S m all F ru its  (Pacific  Coast) 
P otash  Hungry F ru it  T re e s  (Pacific  Coast) 
F e r ti l is e  P o ta to es  fo r  Q u ality  and P ro fits  

(Pacific Coast)

B e tte r  C orn  (M idwest) and (N ortheast) 
T h e  Cow and H er P a stu re  (N ortheast) and 

(Canada)
F e r tilis e  P astu res  fo r  B e tte r  L iv esto ck  (P a 

cific Coast)
W hat Y ou Sow T h is  F a ll  (Canada) 
H om e-grow n G rain s fo r  P ro fita b le  Hogs 

(Canada)
W hat A bout C lo v er?  (Canada)
O f C ourse P m  In terested  (Pastures* Canada)

Reprints
B -8  C om m ereia l F e r tilis e rs  in  G rap e Grow ing 
K -8  S afeg u a rd  F e r ti l ity  o f  O rch a rd  S o ils  
T -8  A B alan ced  F e r ti l is e r  fo r  B rig h t T o b a cco  
CC -8 How I C o n tro l B la ck -sp o t 
I I - 8  B a la n ced  F e r tilis e rs  M ake F in e  O ranges 
M M -8 How to  F e r tilis e  C o tto n  in  G eorg ia  
A -9  Shallow  S o il O rch ard s R espond to  P otash  
N -9 P ro b lem s o f  Feed in g  C ig a r le a f T o b a cco  
T -9  F e r tilis in g  P o ta to es  in  New E ngland 
C C -9 M in o r E lem en t F e r tilis a tio n  o f  H orti

c u ltu ra l Crops 
D D -9  Som e Fu n d am en ta ls  o f  S o il  M anage

m ent
K K -9  F lo rid a  S tu d ies  C elery P la n t-fo o d  Needs 
M M -9 F e r tilis in g  T o m ato es in V irg in ia  
P P -9  A fter P ea n u ts . C otton  Needs P otash  
U U -9 O regon B eets  and  C elery Need B o ro n  
A -2 -4 0  B alan ced  F e r tilis a t io n  F o r  A pple 

O rch ard s
F - 3 -4 0  W hen F e r tilis in g , C on sider P la n t-fo o d  

C on ten t o f  Crops 
H -3 -4 0  F e r tilis in g  T o b a cc o  fo r  M ore P rofit 
J - 4 - 4 0  P otash  H elps C otton  R esist W ilt, R u st.

and D rought 
Q -5 -4 0  P otash  D eficiency  in  New E ngland  
S -5 -4 0  W h at Is  th e  M atter w ith Y o u r S o il?  
T -6 -4 0  3  In 1 F e r tilis a t io n  fo r  O rch ard s 
A A-8 - 4 0  C elery  B o sto n  S ty le  
CC-1 0 - 4 0  B u ild in g  B e tte r  S o ils  
E E -1 1 -4 0  R esearch  in  P o tash  S in ce  L ieb ig  
G G -1 1 -4 0  Raw M ateria ls  F o r  th e  A pple Crop 
1 1 -1 2 -4 0  P od sols and P otash  
J J - 1 2 - 4 0  F e r t i l is e r  in  R e la tio n  to  D iseases 

in  R oses
A - l-4 1  B e tte r  P a stu res  in  N orth  A labam a 
E -2 -4 1  Use B o ro n  and P o ta sh  fo r  B e tte r  

A lfa lfa
1 -3 -4 1  S o il and P la n t-tissu e  T ests  as Aids in 

D eterm in in g  F e r ti l is e r  Needs 
K -4 -4 1  H ie  N u trition  o f  M uck Crops 
L -4 -4 1  T h e  C h am plain  V alley  Im proves Its  

A pples
Q -6 -4 1  P la n t's  C on ten ts Show  I ts  N u trient 

Needs
R -6 -4 1  A B alan ced  D iet fo r  N ursery S to ck  
S -6 -4 1  B o ro n — A M in o r P la n t N u trien t o f 

M a jo r Im p o rtan ce  
U -8 -4 1  T h e  E ffect o f  B o ra x  on  S p in ach  and 

S u g ar B eets 
W -8 -4 1  C otton  and C orn R esp onse to  P otash  
Y -9 -4 1  L adino C lover M akes Good P o u ltry  

P a stu re
Z -9-41  G rassland  F arm in g  in New England  
B B -1 1 -4 1  W hy Soybeans Should  B e F e rtilise d  
D D -1 1 -4 1  J .  T .  Brow n R e b u ilt a W orn-out 

F arm

E E -1 1 -4 1  C ane F ru it  R esp ond s to  High 
P otash

G G -1 2 -4 1  B o ra x  H elps P rev en t A lfa lfa  Y e l
lows in  T en n essee 

H H -1 2 -4 1  Som e Newer Id ea s  on O rch ard  
F e r tility

1 1 -1 2 -4 1  P la n t Sym ptom s Show  Need fo r 
P otash

J J - 1 2 - 4 1  P o tash  D em o n stratio n s on S ta te 
w ide B asis

A -1 -4 2  C anadian  M uck L and s Can Grew 
V eg etab les

B - l - 4 2  G row ing L ad in o  C lover in  th e  N orth
east

C - l -4 2  H igher A nalysis F e r ti l is e rs  As R e
la ted  to th e  V icto ry  P rogram  

D -2 -4 2  B o ro n  D eficiency  on L ong Islan d  
E -2 -4 2  F e r tilis in g  fo r  M ore and B ette r  

V egetables
F -2 -4 2  P ru n e  T rees  Need P len ty  o f  P o tash  
G -3 -4 2  M ore Legum es fo r  O n ta rio  M ean M ore 

Cheese fo r  B r ita in  
H -3 -4 2  Legum es A re E ssen tia l to  Sound 

A g ricu ltu re
1 -3 -4 2  H igh-grade F e r tilis e rs  A re M ore P r o f 

ita b le
L -4 -4 2  P erm an en t Hay th e  P la n t Fo o d  W ay 
M -4-42  N utrient A vailab ility— An A nalysis 
N -5 -4 2  S o il B a n k  In v estm en ts  W ill Pay 

D ividends
0 - 5 - 4 2  N u trition a l In fo rm a tio n  fro m  P la n t 

T issu e  T ests 
P -5 -4 2  P u rp o se  and F u n ctio n  o f  S o il  T ests  
Q -5 -4 2  P o tash  E xten d s th e  L ife  o f  C lover 

S tand s
R -5 -4 2  Legum es W ill F u rn ish  N eeded Ni

trogen
S -6 -4 2  A C om p arison  o f  B o ro n  D eficiency  

Sym ptom s and P o ta sh  L ea fh o p p e r 
In ju ry  on A lfa lfa  

T -6 -4 2  T h e  F e r tilis a t io n  o f  P a stu res  and 
Legum es

U -6 -4 2  W ater, F e r ti l is e r  and  Good F arm in g  
V -6 -4 2  Som e S o il P ro b lem s o f  th e  P ied m ont 
W -8 -4 2  L ad ino  F ie ld  Day 
X -8 -4 2  C onserve N itrogen Now 
Y -8 -4 2  T h e  So u th east Can Grow C lover and 

A lfa lfa
Z -8 -4 2  T h e  O ne-M ule F a rm e r N eeds a New 

M a c h i n e
A A -1 0 -4 2  G row ing Legum es fo r  N itrogen 
B B -1 0 -4 2  In su rin g  S u ccess W ith  In d ian a  

Sw eets
C C -lO -42  M anaging M ucks In clu d es  C o n tro l 

o f  B low ing
D D -1 0 -4 2  C lover P a stu res  fo r  th e  C oastal 

P la in s

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



N eed fab—

BORON IN AGRICULTURE
Authorities have recognized that the depletion of 

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

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

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

\

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

PACIFIC COAST BORAX COMPANY
NEW  YO RK  CHICAGO LO S A N G ELES

BORAX
l&i axyU cultu'ie

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



CONSERVE

< T ^ I T A L  VEGETABLE SEEDS 

NJMCTORY FOODS WITH

The Seed Protectant which is proving 
its Revolutionary Advantages. . .

SAFE for delicate seeds and safer for operators.
PROTECTS against "damping off" and seed decay.
COMPATIBLE with inoculation.
STIMULATES growth — healthy plants— higher yield.
LONGER-LASTIN G. Retains strength. Coats evenly. 

Adheres well.
SELF-LUBRICATING — Peas need no graphite.
"BUFFER" in Spergon prevents weakening by 

soil chemicals.
PAYS ITS W A Y  by producing higher yield.
UNIVERSAL — one chemical (organic) for many 

varieties o f seeds.

For fu ll information and distributors* names, write 

N AU G ATU CK CHEMICAL DIVISION

UNITED STATES
1230 Sixth Avenue

RUBBER COMPANY
Rockefeller Center • New York



One of the Am erican potash plants which has made this country independent of foreign
sources of this essential plant food.

P O T A S H  P R O D U C T IO N  IN A M E R IC A

A 16mm., silent, color film depicting the location and formation of 
American potash deposits and scenes of mining and refining of potash 
in California and New Mexico.

Running time, 40 min. (on 400-ft. reels).

h e r  16MM. COLOR FIL M S  A V A IL A B L E
Potash in Southern Agriculture Potash from Soil to Plant
In the Clover Potash Deficiency in Grapes and
Bringing Citrus Quality to Market Prunes 
Machine Placement of Fertilizer New Soils from Old

Ladino Clover Pastures

W e shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of time of loan.

F o r  additional information w rite:

A M E R IC A N  P O T A S H  IN S T IT U T E , IN C.
1155 Sixteenth Street Washington, D. C.

Printed in U.S.A.
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T H REE ELEPHANT BORAX

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.

T H R EE ELEPHANT BO RA X 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.

Braun Corporation, Los Angeles, Calif.

A. Daigger 8c Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
Mich.

Florida Agricultural Supply Co., Jackson
ville and Orlando, Fla.

Hamblet 8c 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.
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, Term., 
Minneapolis, Minn.

Wilson 8c Geo. Meyer 8c Co., San Francisco, 
Calif., Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., Greenville, Tenn., and Wil
mington, N. C.

IN  CANADA:

St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  C o r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f  Muriate o f Potash in America
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A  square deal and

Peace—with Pork Chops

rHEN YOU say farewell to a male relative who is outward 
bound to parts unknown, bent upon becoming a bombardier 

for instance, it is hard to pierce the gloom and uncertainty ahead of 
us far enough to believe that his success as a purveyor of death and 
dismay will bring us all a better world.

When a hard-working farmer is bereft of his last trusted helper and 
must make 1 9 4 3  food goals with less resources in man power than 
usual, it is hard for him to make this grim business add up into any
thing like reconstruction and stability.

The case is chaotic indeed for the trying at best for all artists and crafts-
young man obliged to give up a lucra- men to submerge their peaceful pur-
tive and thrilling new job after gradua- suits to enter the hateful realm of muni
tion, and be told that henceforth his tions making and mobilization,
waking hours must be spent in con- Yet if there was not something inside 
stant preparation for destruction or de- us that encouraged us to feel hopeful of
fense against aggression. a more secure and harmonious future

It is confusing indeed for great uni- for humanity of all races and creeds
versities and technical schools to be- when this holocaust is quenched, I feel
come drill grounds and armed camps, sure the temper of the times would be
It is perplexing for farmers to shift their less vibrant and purposeful, 
criticism from a food surplus and re- Anything that an unlettered person 
trenchment to a different economy, one of no profound scholarship can voice or
of scarcity and terrific expansion. It is vision will not count much, it is true.

3



4 B et t er  C rops W ith  P la n t  F ood

Yet we all have our dreams and our 
convictions about what may be hoped 
for finally; and anyone from the vice- 
president on down to yours truly has 
a democratic privilege to speak his mind 
and have his little guess.

OU T  of a murky world of stark real
ism somebody must use idealism 

to inch us onward toward the peaceful 
pay-off after all this intense strife. Real
ism must be faced first, and in so doing 
we get a sort of beginning in our scroll 
of hope.

When the armistice comes, the first 
big job will be one for farmers, export
ers, and shippers. Whether we shall 
have the productive power and the ship
ping space to provide anything equal to 
the tremendous demand is not for me 
to guess.

Few farmers actually realize what is 
in store for our soils and our returning 
land army. The first craving that must 
be satisfied is the prime animal urge for 
food. Starvation and short rations will 
play a big part in the mental and 
spiritual attitudes of the conquered and 
enslaved nations everywhere, in the Ori
ent as well as in Europe. Unless Amer
ica, from Canada to Patagonia, can 
muster up all its best food and fiber 
reserves for transmission to points of 
awful scarcity inside of a year or so 
after the truce comes, we will be faced 
with all the terrors of mob violence, to 
say nothing of the sullen, brooding re
sentment which makes reconstruction 
difficult at any time.

Without sufficient food of the right 
kind it will be labor lost indeed to at
tempt social or political management 
on any scale. However, in its wake will 
come the golden opportunity for the 
agricultural leaders of this country and 
the lands of Central and South Amer
ica. By this I mean that we shall look 
to trained agronomists, skilled soil spe
cialists, able farm managers, high-class 
market experts with ability to handle 
vast volumes on a quality basis, and be
hind them all we shall depend upon the 
laboratory advance men and uncanny 
scientific scouts.

To begin with, depreciation of the 
soil in central Europe through devasta
tion and neglect will vary from 25 to 
50 per cent. Lack of artificial fertilizer 
and the scrapping of the plants that 
made it, loss of livestock manure and 
green-manuring crop residues, the com
plete demoralization of the original 
owners, and the loss of proper machin
ery and equipment will throw the food 
resources of Europe backward 200 years. 
Their herds and flocks of pedigree 
standards and superlative production 
have been wasted and destroyed. (A  
famous draft stallion was found abused 
and neglected hauling a garbage truck 
in Paris.) This alone will mean a 
swing back for our breeders from the 
era when they imported their bulls and 
rams and stallions to one in which they 
will be hard put to supply enough 
breeding stock to give the depleted 
farms of Europe a meager start again.

Along with this more immediate and 
emergency salvage in store for our ut
most agricultural brains and brawn, will 
come the vast and complex problems of 
restoring proper land titles to rightful 
owners, getting them the roads and ma
chinery and supplies with which to 
combat poor soil and injurious insects, 
plant diseases, and bad weather condi
tions.

Right now at home we are slowly 
evolving a sounder way to man the 
farms with teen-age youth subject to 
draft, and giving adequate recognition 
to the older classifications too, so as to 
maintain our domestic food-producing 
power above par. But if this is going 
to be the only objective, we have lost 
sight of the imaginary picture just 
drawn.

IT  will not be enough just to man 
our farms at home. We must be 

constantly training persons capable of 
doing those more skillful tasks in the 
higher realms of agriculture, fitting 
them to be advance men, technical dis
coverers, and leaders of direction. We 
must have hosts of engineers for farm 
implement instruction abroad, hundreds 
of laboratory scientists bent upon im
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provements in soils and nutrition, and 
hosts of fellows with experience like 
Hoover’s in assembling and speeding 
the food onward—to say nothing of the 
recruits we shall need besides those of 
the Red Cross, to see that the fruits of 
our home acres get into empty bellies 
abroad, on a fair and impartial basis.

And this brings me bang up against 
another echo of the theme of my last 
discourse—that the dreadful demands 
of war have perhaps gained for us a 
setting and a background that is ripe

for just what the occasion demands 
when peace arrives.

We have had famines and food di
lemmas before this, but they have been 
distant affairs of little direct concern to 
our boys and only something to sub
scribe to with a casual nod, and then 
forget. But this time we have, or will 
have later on, a host of returning sol
diers who have been on the spot and 
know what it’s all about, who have seen 
hunger, naked and woebegone, and 
who will be challenged in their hearts 
to set things right.

Looking at it this way, maybe it’s a 
good thing that some of us gave up our 
gasoline so that others might travel. 
Travel, as we always said at every mile
stone en route in old vacation days, is 
the best education available. Hosts of 
our absent lads never got very far from 
home, or at least they never found con
ditions so alarming and chaotic as they 
have on their present gallant quest. 
America was pretty well standardized 
you know, and hunger was almost an 
unknown thing, except in spots. So

these fellows will get a real insight into 
the actual physical demands of the 
masses abroad, and probably want to 
have a hand in reconstruction instead 
of destruction, for a change. To ac
complish this, some of them must be 
trained anew.

Looking back into the Middle Ages 
for further light on this old phenome
non of travel as an educator and an 
eye-opener, we can quote briefly from 
an authority on the incidents of the 
Renaissance. He says:

“The real symbolic instrument of the 
rising age was not the printing press or 
the chemical retort or the cannon, but 
the compass. Discovered long before, 
it was only now that it began to be 
trusted. The essence of the new atti
tude was an irresistible impulse into 
distance, an insatiable urge to unveil, to 
pierce and to explore everything. The 
discoveries in themselves were not the 
essential; what was decisive was the 
tendency to discover, the noble quest 
for its own sake. Traveling, which had 
been hitherto regarded as a necessary 
evil, became the supreme pleasure. 
Everywhere there was a restless, wan
dering movement of students, artisans, 
soldiers, scholars, preachers, and mer
chants—entirely on the move. The 
men of that age experienced life by 
faring through it, and it was inevitable 
that this colossal energy of mobility 
should have its consequences.”

Then followed the great penetrations 
overseas to newly discovered realms by 
such mighty men of imagination and 
daring as Henry the Navigator, Bar
tolomeo Diaz, Christopher Columbus, 
Pedro Cabral, Fernando Magellan, John 
Cabot, and Hernando Cortez. More
over, they found great American cul
tures on this continent which were be
yond the scope of anything existing in 
their mother land. Temples, arsenals, 
gardens, obelisks, fountains, tapestry, 
paintings, finely tooled silver and gold 
work, textiles of the rarest beauty, fra
grant and delicious foods produced by a 
farming and gardening class of skill— 
these astonishing things framed the 

( Turn to page 52)



Maintaining Fertility 
When Growing Peanuts

By E. K. Collins
In Charge of Agronomy Extension, North Carolina Extension Service, Raleigh, N. C.

IT  is generally recognized, in the 
commercial areas, that peanuts are 

a soil-depleting crop. This is frequently 
expressed by th^ farmer with the state
ment that “they are hard on the land.” 
Even in the light of this recognized 
fact, the American Fertilizer Practices 
for 1939 show that only 35.2% of the 
peanuts were fertilized in North Caro
lina, 37.3% in Georgia, 52.3% in Vir
ginia, and 11.2% in Florida. For com
parison, 94, 98, 99.5, and 98.9%, re
spectively, of the cotton acreage were 
fertilized in these states.

Where peanuts are fertilized, the con
fusion that exists can be illustrated by 
the use of the 1939 survey of American 
Fertilizer Practices. In Virginia, North 
Carolina, and Georgia, for which fer
tilizer practices are given, the number 
in the group reporting the use of mis
cellaneous fertilizer is greater than the 
number reporting the use of any single 
fertilizer analysis. Fertilizer recom
mendations for the different states show 
similar variations.

Peanuts are grown for widely differ
ent purposes. Southeastern Virginia 
and northeastern North Carolina pri
marily produce large peanuts for the 
edible trade. Southwestern Georgia 
and southeastern Alabama produce the 
small type peanuts for oil. Florida 
utilizes the crop primarily for hog 
feeding and the production of hay. 
Other states in the Southeastern area, 
and the other areas of these states, grow 
peanuts for one or more of the given 
purposes or for soil improvement. Soil 
types used for the production of peanuts 
range from sandy Coastal Plain soils 
to clay Piedmont soils. The use of

widely different types and varieties, 
depending upon the utilization of the 
crops, together with variation in soils 
and climate, naturally leads to different 
requirements in the respective areas.

The characteristics of the plant and 
the method of harvesting the crop make 
the results from field trials subject to 
considerable variation. Fig. 1 illus
trates graphically the continuous fruit
ing of the peanut plant with “pegs” or 
gynophore growing down from the 
branches to the soil and the production 
of the peanuts below the surface of the 
soil. Fig. 2 shows a bunch of peanuts 
with large, well-matured and small, un
developed nuts on the same vine.

Early harvest results in obtaining 
many immature nuts, which shrivel on 
drying. These light nuts are blown 
out with the vines when the nuts are

F ig . 1 .  D iag ram m atic  illu s tra tio n  show ing th e  
con tin u o u s fru itin g  o f  th e  p eanu t p la n t and  d if 
fe re n tia t io n  betw een th e  ro o t and fr u it  so n e i. 

(C o u rtesy  o f  D r. L elan d  B u rk h a r t)

6
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F ig . 2 .  I llu s tra tin g  la rg e , w ell-m atured  and 
sm all, undevelop ed  nu ts on th e  sam e v in e .

picked with a picker. Late harvest 
causes the loss of the first formed, 
large, mature nuts due to the break
down of the stem which attaches the nut 
to the vine. Plumpness and the per
centage of well-filled kernels determine 
the value of the nuts on the edible mar
ket and influence the oil content. Well- 
filled kernels do not show much differ
ence in oil content between varieties. 
The higher oil content of Spanish pea
nuts is largely due to the relatively 
larger percentage of well-filled nuts in 
the Spanish variety in comparison to 
the Virginia type varieties.

Large increases in yield cannot be 
generally expected from fertilizer treat
ments, as only the nuts produced in a 
relatively short period of the continuous 
blooming of the plant can be saved at 
harvest. Peanuts are very sensitive to 
fertilizer salts, and decreased germina

F ig . 3 .  Row s 1 and 3  received  3 0 0  lb s . 1 2 %  
p o tash -lim e on top  o f  th e  row  2  w eeks a fte r  

p lan tin g .
Rows 2  and 4  received  3 0 0  lb s . 1 2 %  potash- 
lim e m ixed w ith th e  soil in  th e  furrow  b e fo re  

p lan tin g .

tion frequently accompanies applica
tions of commercial fertilizers, when 
not properly placed in bands to the side 
of the seed. Fig. 3 shows decreased 
germination from potash-lime mixed 
with the row under the seed in com
parison to application on top of the row 
two weeks after planting. Fertilization

F ig . 4 .  D evelopm ent o f  p ean u ts  w ith and w ith
out ca lc iu m  in  a so il re la tiv e ly  h igh  in  p o tash .
T op  No tre a tm e n t; C enter 3 0 0  lb s . o f  gypsum
(la n d p la s te r )  on the fo lia g e  at b lo o m in g ; B o t
tom — 4 0 0  lb s. ground d o lo m itic  lim esto n e  m ixed  

w ith th e  so il in th e  row  b e fo r e  p lan tin g .

treatments high in calcium result in 
premature shedding of the leaves, which 
reduces the life of the plant. Improper 
balance between nutrients results in the 
production of poorly filled nuts or 
“pops.” Therefore, improper fertiliza
tion may result in decreased yield.
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F ig . 5 .  D igging p ean u ts. ( A )  D igging h o les fo r  p o les  w ith p o st-h o le  d ig g e r ; ( B )  C u ttin g  off tap  
ro o t o f  p eanu ts and lo o sen in g  so il a f te r  p o les  h av e  b een  set in  h o le  and leaned  o v er to  p e rm it m ules 
to  go b y ;  (C )  T am p in g  d ir t  w ell arou n d  poles to  p rev ent s ta ck s  fa llin g  o v e r ;  ( D )  N ailing on cross 
arm s to  keep  p ean u ts  off g ro u n d ; ( E )  S ta ck in g  p ean u ts  w ith  n u ts  n e x t to  p o le . In  th is  case  a 
p o in ted  steel cap  is on to p  o f  th e  h o le  to  s lip  v in es o v er p o le  to  t ie  th e  s ta ck  to g e th e r ; ( F )  Com 

p leted  s ta ck .

The calcium fertilization of the peg
ging zone or the soil around the devel
oping peanuts is important, as well as 
the fertilization in the root zone, ac
cording to recent results from the North 
Carolina Experiment Station. See Fig. 
1 for relative areas of the root zone and 
the zone where the nuts develop.

The importance of fertilizing the 
zone in which the nuts are developing, 
as well as the root zone, cannot be 
over-emphasized as this may explain 
many of the variable results obtained. 
The presence of root hairs on the de
veloping pods had been reported pre
viously, although it had not been dem
onstrated that these root hairs absorbed

nutrients from the soil. The uptake 
of nutrients by the growing fruit has 
been demonstrated by .introducing 
lithium sulphate into the zone of the 
developing pods, which was isolated 
from the root zone, and later lithium 
was found in all parts of the peanut 
plant. Adjacent plants which receive 
no lithium in the fruiting medium con
tain no lithium in the plants.

Recent results from the North Caro
lina Experiment Station show that nor
mal, well-filled kernels do not develop 
where there is a high potassium level 
in the area of the developing nuts. 
Moderate potassium levels can be pres
ent in both the pegging and rooting
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F ig . 6 .  H auling p ean u t s ta ck s  to  p ick e r . (A  and B )  W agon and sled  used fo r  h au lin g  p ean u ts to  
p ic k e r ;  ( C )  P u sh ing  p o le  u n d er s ta ck  to  loosen  sta ck  and  to  p u t on w ag on ; ( D )  Tw o m en lif t in g  
s ta ck  w ith p o le  to  p lace  on w ag on ; ( E )  T ip p in g  s ta ck  on w agon. S ta ck  has ju s t  ro lle d  off p o le  
o n to  w ag on ; ( F )  T ip p in g  s ta ck  o if wagon a t p ick e r  and  rem oving pole  as s ta ck  fa lls  to  th e  gro u n d .

areas where they are accompanied by 
high calcium levels. Fig. 4 shows the 
effect of added calcium on the yield of 
Virginia Bunch peanuts on a soil low 
in calcium in relation to potash. Pot
ash applications with the calcium treat
ments decreased the yield over those 
obtained by calcium alone. These re
sults were obtained using the Virginia 
type peanuts, and no inference is made 
that the results will apply to the other 
types of peanuts produced.

The necessity of having only a mod
erate potassium level in the soil around 
the developing fruit is very far-reaching 
when it is recognized that the peanut 
plant takes up large amounts of potash. 
A crop of Virginia type peanuts pro

ducing two tons of hay and one ton of 
unshelled nuts will remove the equiva
lent of approximately 200 lbs. of 50% 
muriate of potash. This high potash 
removal is one reason for the soil-de
pleting properties of the crop and ex
plains why potash deficiency is so com
mon on cotton and soybeans and corn 
in the peanut-growing area where little 
fertilizer is applied to peanuts. Fig. 10 
shows the loss of leaves on cotton due to 
potash deficiency, when the cotton was 
grown in rotation with peanuts receiv
ing no fertilizer.

The method of harvesting which is 
common in North Carolina and Vir
ginia is shown in Figs. 5, 6, and 7. 
The vines, nuts, and a portion of the
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F ig . 7 .  P ic k in g  p ean u ts. ( A )  P ea n u t p ick e r  
show ing m ethod  o f  su p p orting  b ag  to  p o u r in  
p ick ed  p e a n u ts ; ( B )  C lose-up o f  feed er and 
p ean u t p ic k e r ;  ( C )  P u ttin g  p eanu ts in  p ic k e r ;  
( D )  P ean u ts  com in g  o u t o f  p ic k e r ;  ( E )  B a l

in g  h ay .

roots are removed leaving the field void 
of vegetation and organic matter as 
shown in Fig. 8. After drying, the 
entire stack is hauled to the picker 
(Fig. 6) and the vines baled for hay 
after the nuts are removed by the picker
(Fig. 7).

Hogs are frequently turned into the 
fields to glean any remaining nuts or 
traces of vegetation. It has been simi
larly recognized that alfalfa, lespedeza, 
soybeans, and other legume crops are 
soil-depleting when harvested for hay, 
even though the roots and stubble re
main on the land. Fig. 9 shows lodg
ing from severe potash deficiency on 
corn in a corn-soybean rotation, where 
the soybeans were cut for hay. Appli
cations of potash to the corn and the 
soybeans partially corrected the soil- 
depleting properties of the soybeans.

Peanuts are not usually planted fol
lowing peanuts because of decreased 
yields the second year. This presents 
no new problem as the same is true of 
corn, wheat, and many other agricul
tural crops. Peanuts would naturally 
be more soil-depleting than some of 
these crops because they are seldom fer
tilized, and all vegetation is removed 
from the field.

On first thought, the solution to the 
soil-depleting properties of peanuts 
would be the rotation with other crops 
and fertilization to take care of plant 
removal. Lime (CaO) and potash 
(KoO) account for approximately 75 
per cent of the mineral nutrients re
moved by the peanut crop. Therefore, 
at least these two major nutrients should 
be applied to the crop in order to main
tain soil fertility.

Direct applications of potash to pea
nuts above 50 to 75 lbs. of muriate of 
potash have shown a general trend to 
decrease yields and increase the per
centage of poorly filled nuts or “pops.” 

( Turn to page 42)



Feeding Materials 
By Way of the Soil

By Birman E. Bear
New Jersey Agricultural Experiment Station, New Brunswick, N. J.

ON E of the highly important tasks 
assigned to plants in the economy 

of Nature is that of collecting mineral 
elements from the soil and preparing 
them for the use of animals. Since 
plants have always constituted the 
primary food of animals, it- has gen
erally been assumed that, by and large, 
they supply everything, minerals in
cluded, which animals require.

In their natural state, animals are 
free to roam over large areas of land, 
and any deficiency of mineral elements 
that conceivably might exist in the 
plants growing in any one location 
should be compensated for by the more 
highly mineralized vegetation in an
other. D o m estica ted  animals are 
known to have considerable capacity to 
balance their own rations when the op
portunity is provided. It frequently 
happens, however, that when they are 
confined to a given ranch or farm, and 
their food consists only of the products 
of that area, specific abnormalities in 
growth and reproduction result.

It would appear, therefore, that cer
tain soils and plants, or soil-plant asso
ciations, either do not supply all the 
mineral elements animals require or 
they do not provide them in suitable 
ratios or in adequate amounts. On the 
other hand, ill health of animals fre
quently arises not from any inadequacy 
of the several necessary minerai ele
ments but from the presence in the soil 
or water of elements that are toxic, 
the most frequently mentioned mineral 
toxins being selenium and fluorine.

*  Journal Series paper of the New Jersey Agri
cultural Experiment Station, Rutgers University, 
Department of Soil Chemistry and Microbiology.

It is apparent from these considera
tions that there is need for diversity in 
the diet of animals. For man, the sev
eral food materials normally come from 
such widely separated areas and rhe 
soils in these areas differ so markedly in 
their mineral composition that little 
difficulty need be experienced in balanc-. 
ing the mineral supplies in the diet, if a 
reasonable degree of intelligent selec
tion of foods is exercised. It is an 
interesting fact, however, that those 
groups of country folks whose diets are 
largely restricted to food products of 
local origin may suffer more from min
eral deficiencies than do city folks of 
similar standards whose food supplies 
have their origin in such widely sepa
rated areas as Maine, Florida, Kansas, 
and California.

W hy Soils V ary

As would be expected, there is great 
variation in the mineral content of the 
many soil types of the United States 
of America. The differences in soils 
are due, in part, to the marked modifi
cations in mineral makeup of the rocks 
from which the soils were formed. 
But, in most cases, climate is the domi
nating factor in determining the com
position of the soil. Thus, the irrigated 
alkaline soils of the West, on drying, 
frequently show incrustations of the 
sulfates, chlorides, and carbonates of 
sodium, potassium, calcium, and mag
nesium. In contrast, the acid soils of 
the humid areas of the eastern and 
southern parts of the United States con
sist almost entirely of insoluble rock 
residues from which the water-soluble

11
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salts have long since been leached out 
and lost to the sea. In practice, the pri
mary task of the man who farms in an 
arid area is to supply water to his soil, 
whereas that of the farmer in a humid 
area is to recover the iost soil salts from 
the beds of ancient seas, now occupying 
positions above the ocean level, and to 
haul them back to the land.

Fortunately for the United States, the 
wide expanse of highly productive soil 
constituting the great central grain and

the diet of the animals that feed on 
these plants, are most likely to occur 
in marginal areas of the humid regions 
where the lay of the land, the physical 
properties of the soil, or the system of 
farming does not permit of the eco
nomic use of adequate amounts of lime 
and fertilizer, once the virgin fertility 
of the soil has become exhausted. Such 
farming areas are widely distributed 
throughout the older agricultural sec
tions of the United States. The original

m m

F o ra g e  fro m  lim ed  land  h elp s grow  h ea lth y  liv e sto ck , b u t th is  lam b  h ad  to  e a t fo ra g e  fro m  unlim ed  
lan d . (C o u rtesy  W . A . A lb rech t, U niversity  o f  M isso u ri.)

livestock belt receives enough rainfall 
for crop needs, yet not such an excess as 
would result in serious losses of mineral 
elements by leaching. Although there 
are normally no salt deposits on the 
surface of the soil of the prairies and 
plains, large supplies of some of the 
more important of these essential salts 
are stored lower in the soil profile, often 
within the ready reach of deep-rooted 
crop plants. The problem of maintain
ing the supply of mineral elements in 
the soils of these semi-humid areas is 
much less difficult of solution than it is 
in the heavier rainfall areas to the East 
and South.

Mineral deficiencies in plants, and in

soil organic matter in these areas con
tained considerable stores of mineral 
elements which had been collected over 
the centuries by the forest trees that had 
grown up and fallen back on the land. 
But when the land was cleared and put 
under the plow, its reserves of mineral 
nutrients were soon exhausted by the 
leaching and eroding action of the un
impeded rainwater, and through crop 
removal.

Here and there over the United 
States and its possessions, one finds 
soils that are highly exceptional in their 
chemical composition. Depending upon 
the nature of their peculiarities, these 
soils have become noted for the poor or
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excellent nutritional quality of 
their produce, as the case may 
be. There are large areas of 
sand containing as much as 
98% silica, the percentages of 
the essential nutrients being 
limited to very small figures.
Some of the cultivated peats are 
made up mostly of severely 
leached organic matter which 
is very low in its content of 
mineral elements, particularly 
potassium. The lateritic soils 
of our tropical outposts often 
consist, in large part, of the 
oxides of iron and aluminum, 
the effect of which is to reduce 
the content of available phos
phorus to a very low level. Certain 
Hawaiian soils contain as much as 70% 
manganese, and the plants growing on 
them become chlorotic unless sprayed 
with a solution of ferrous sulfate. Soils 
of the more humid areas of the United 
States are generally acid, often through
out the entire depth of their profiles, 
and contain relatively small amounts 
of available calcium and magnesium.

In contrast with these negative-prop
ertied soils, there are many others that 
are famed for their very high content 
of the more important mineral elements. 
Thus the soils of the irrigated arid areas 
are normally alkaline in reaction and 
very high in their content of basic 
cations. The soils of the great central 
plain and prairie areas, although slightly 
acid on the surface, are underlain with 
deposits of lime and gypsum at levels 
that are often within the reach of plant

Show ing th e  em aciated  con d itio n  associated  w ith 
c o b a lt  d eficiency .

In  advanced  cases o f  p ho sp h o ru s d efic ien cy  an 
a n im a l d evelop s a p o o r a p p e tite  fo r  rou ghag e, 
becom es em a cia ted , and m ay show th is  sw eenied

c o n d itio n . (F r o m  F la . S ta . B u i. N o. 2 6 4 )

roots. The area around Lexington, 
Kentucky, widely known for its blue- 
grass and fine horses, is covered with 
soil the analysis of which shows as 
much as 1% phosphorus, in contrast 
to the all-too-common soils containing 
around 0.05% of this element. The 
lower depths of many of the limestone- 
valley soils in humid areas contain con
siderable amounts of carbonate of lime, 
which accounts, in large part, for the 
continued high productivity and the 
great popularity of these soils among 
farmers.

The operator of a farm situated on 
a soil containing high percentages of 
the essential mineral elements has, in 
effect, a gold mine the quality of whose 
output is reflected not only in high acre 
yields but in the fine finish of the live
stock as well. Such soils also put their 
stamp on the farmer’s family, causing 
the children to grow up to more sturdy 
man- and womanhood than is the lot 
of those whose formative years are spent 
on land that is deficient in its supply 
of the highly essential mineral elements. 
It is difficult, of course, to know how 
much of the known physical differences 
in the people who live in good and poor 
soil areas is due to the soil itself and 
how much of it must be credited to 
the discrepancies in the financial well
being of the two groups. With the 
prosperity associated with good land
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C ou rtesy F . S . A . S cen e  fro m  W ad esb o ro , N. C . P h o to  by  P o s t.
H um an h e a lth  goes w ith  th e  so il and  its  fe r t i li ty .

comes the financial capacity to care meanwhile, to lower their potassium
for human ailments. Certainly the content from 3.30 to 1.15%, without
farmer who has to buy a large part of materially affecting the yield. Similarly,
his soil minerals in the fertilizer bag is 'although constant amounts of available 
at an economic disadvantage with the 
one whose soil already contains the 
fertilizer elements in abundance.

Yet, it is well to keep in mind that 
there is no necessary similarity in the 
composition of the soil and its plant 
produce. The mineral content of plants 
varies with the species, the variety or 
strain within that species, the climate of 
the area, the weather during the par
ticular season of the plant’s growth, and 
the stage of maturity of the crop at the 
time of harvest (3 ). Furthermore, if 
any one of the essential mineral ele
ments is deficient in a soil, certain others 
that may be present in abundance tend 
to accumulate, often in relatively very 
high percentages, in the plants that grow 
on that soil. In some recent experi
ments involving the growing of alfalfa 
plants on prepared soils, the exchange 
complexes of which had been made to 
contain varying ratios of calcium to 
potassium, it was found possible to raise 
the calcium content of the dry matter 
in these plants from 0.77 to 1.82% and,

magnesium and phosphorus were sup
plied in all cases, the magnesium con
tent of the hay varied between 0.23 and 
0.34% and that of phosphorus between 
0.30 and 0.36%.

In proportion as the supply of any 
given element in the soil increases or 
decreases, however, the content of this 
element in the vegetation growing on 
that soil likewise tends to increase or 
decrease. This helps to explain the 
plant successions that occur in nature, 
the accumulation of minerals in the 
residues of one plant association making 
it possible for the succeeding higher 
association to gain a foothold. In agri
culture, this process normally works in 
the opposite direction. Thus, if hay 
and pasture crops are removed for a 
period of years without compensation 
to the soil for its loss of mineral ele
ments, the clovers gradually give way 
to the less nutritious but still highly 
useful timothy and bent-grass types, and 
these in turn to the almost worthless
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Andropogon (broomsedge) and Dan- 
thonia (poverty grass) types.

It is common practice among farmers 
to sow mixtures of legumes and grasses. 
They know that in proportion as the 
supplies of lime and mineral elements 
are present in adequate amounts in the 
soil, either over the whole field or in 
localized areas, the legumes will thrive, 
but if there are areas of deficiency, the 
grasses rather than weeds will predomi
nate. One of these standard sowing 
mixtures consists of alfalfa, red clover, 
alsike clover, and timothy seed. If such 
a seed mixture is sown, certain areas of 
the field may have an almost perfect 
stand of alfalfa whereas other areas will 
be covered equally well with one or 
another of the remaining three plants. 
As the field is reseeded to such mixtures 
over the years in the crop-rotation pro
gram, it frequently happens that al
though seed of all four plants may have 
been sown, only those of the timothy

due time, it approaches a point below 
which any further decrease in the supply 
results in limiting the yield to the quan
tity of that element that is present in 
least abundance. At that stage, species 
of lower mineral requirements gain the 
ascendancy. Since relatively larger 
amounts of the elements that are pres
ent in greatest abundance are removed 
from the soil, the supplies of all the 
mineral elements tend gradually to fall 
to a minimum in both soil and plant. 
Thus, one can more nearly determine 
the actual mineral requirements of a 
plant by growing it on a depleted soil 
than on a highly fertile one. In other 
words, when the fertility level is high, 
the analysis of the plant is really an 
analysis of the soil on which it grew, 
and only when the supply of all the 
mineral elements is relatively low does 
it become an actual index of the needs 
of the plant.

If a higher level of mineral nutrition

T a b l e  1 .— P e r c e n t a g e  M i n e r a l  E l e m e n t s  a n d  N i t r o g e n  i n  F o u r  H a y  P l a n t s

Plant Calcium Potassium Phosphorus Nitrogen

Alfalfa.................................................... 1.43 2 .02 0.21 2 .02
Red clover............................................. 1.21 1.58 0.18 1.58
Alsike clover......................................... 0 .76 1.44 0.23 1.44
Timothy................................................ 0 .27 1.36 0 .16 1.36

survive. An examination of the min
eral composition of these four plants 
(table 1) provides an explanation of 
the farmer’s experience.

The percentages recorded in table 1 
represent averages of many determina
tions (6 ). The individual plants from 
the analysis of which these averages 
were derived may have varied greatly in 
their mineral composition, for as long 
as land is in a high state of fertility a 
plant growing on it enjoys luxury con
sumption of the elements that are pres
ent in greatest abundance, removing 
more of them from the soil than it re
quires. As the fertility level is reduced, 
however, the percentage content of the 
essential mineral elements in the plant 
falls to lower and lower levels until, in

of animals is desired, this can be accom
plished either by the use of feeds from 
areas where the soil is known to have 
a high content of the essential elements, 
or by a liberal use of lime and fertilizer 
on the soil on which the feed for these 
animals is to be grown. This does not 
argue, however, that the easiest or best 
means of supplying the supplemental 
amounts of the mineral elements that 
may be required by livestock in humid 
areas is by way of the soil. It is evident 
that the simplest procedure is to add 
salts of these elements to the feed in the 
animal’s manger or trough, or to put 
the minerals on the human being’s din
ner plate.

It seems worth-while at this point to 
compare the chemical composition of
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plants and animals. Naturally, the 
composition of either is highly variable 
and, unfortunately, the number of com
plete analyses is very limited. Recog
nizing these limitations, table 2 presents 
the actual analysis of one 6-stalk sample

plants they consume, can be added to 
the feed to good effect in the form of 
mineral salts. Thus it has long been 
the custom to supply common salt and 
bonemeal as mineral supplements to 
animal feeds, and iodized salt is widely

T a b l e  2 .— P e r c e n t a g e  C o m p o s it io n  o f  M a i z e  a n d  M a n *

Element

Oxygen----
Carbon. . . .  
Hydrogen.. 
Nitrogen. . ,
Silicon........
Potassium. 
Calcium. . .  
Phosphorus

Maize

44.57
43.70

6 .26
1.46
1.17
0 .92
0.20
0 .18

Man

65.
18.
10 .
3.

0 .35
1 .5
1.0

Element

Magnesium.
Sulfur..........
Chlorine.. . .  
Aluminum..
Iron..............
Manganese. 
Sodium. . . . 
Iodine..........

Maize

0 18 0 05
0 17 0 25
0 14 0 15
0 11
0 08 0 004
0 03 0 0003
0 10** 0 15

0 00004

Man

*  Although not listed in the table, copper and zinc are known to be of value to both plants and animals.
* *  Estimated from other analyses.

of one plant, maize (5 ), and one calcu
lated analysis of one animal, man (7 ).

An examination of the data in table 2, 
which is admittedly incomplete, reveals 
that the chemical composition of maize 
and man is much the same as to the 
number and identity of the elements, 
but markedly different as to their per
centages. But both plants and animals 
have certain special mineral require
ments. Insofar as is known, the ele
ments cobalt and iodine, both of which 
are known to be required by animals, 
are of no importance in plant economy, 
nor are the molybdenum and boron that 
are needed by plants of any known use 
to animals.

Assuming that the whole maize plant 
was to be used for food, the weakest 
spot in the mineral supply, if only those 
elements that are listed in table 2 are 
considered, would appear to be its lack 
of adequate percentages of calcium, 
phosphorus, sulfur, sodium, and chlo
rine. Experience has shown that all of 
these elements, with the possible excep
tion of sulfur, are likely to be lacking 
in foods and feeds.

It is well known that such extra 
quantities of these and other mineral 
elements as are required by animals, 
over and above those furnished by the

used in the preparation of human food. 
In addition, it has been found to be 
good practice to add salts of cobalt, 
manganese, iron, and iodine to the min
eral mixtures that are offered to live
stock in certain land areas (4 ). The 
question naturally arises as to whether 
any advantage would accrue from sup
plying these elements to the animal by 
way of the soil and plant instead.

Recently the biological method of 
evaluating soil fertility has again come 
into prominence (1 ). This method 
consists in feeding several lots of ani
mals the produce from plots of very 
poor land that have been variously 
treated with lime and phosphate, and 
measuring the live-weight increase in 
relation to the amount of feed con
sumed. As would be expected, not 
only the yield but the feeding value per 
unit weight of produce is increased by 
the use of lime and phosphate on these 
very poor soils. This means that the 
farmer has the practical possibility of 
obtaining a two-fold profit from the use 
of these minerals on such soils.

But such possibilities are largely con
fined to sub-marginal land or to condi
tions of extensive farming such as occur 
on range land or stony pastures. They 

{Turn to page 49)



L o n g , s tra ig h t row s o f  sm all fru its  and vegetab les in  th e  E gers fa rm  gard en  n e a r T e ll  C ity . No 
bu g s, no w eeds. B esid es feed in g  a fam ily  o f  1 1  and th e  h ired  h an d , th is  gard en  show ed a p ro fit

o f  m ore th a n  $ 1 0 0  in  cash  sa les .

Victory Gardeners 
Produce & Preserve

By W. B. Ward
Department of Horticulture, Purdue University, Lafayette, Ind.

“ J I V E  at home and enjoy it,” a slogan 
J U  of the vegetable growers of Indi

ana, applies to the home gardener. 
Supplying the family with adequate 
amounts of fresh fruits and vegetables 
from home-grown produce is the goal. 
Every farm a garden, and a garden only 
where a garden will grow! To keep 
the wheels of progress in motion means 
a job for everyone. The home garden
ers who do their part are very impor
tant cogs in this wheel to aid in making 
Victory a reality in a shorter time. 
Diets are improved, the cost of feeding 
the family is reduced, and there is con
siderable satisfaction in knowing that

every gardener is conserving the coun
try’s available food supplv.

The home gardener who plans and 
plants to use the available space to the 
best advantage is not only helping to 
feed the family but also contributing 
much to the national income. The food 
is grown at home. There is a supply of 
fresh fruits and vegetables for daily use, 
and the winter’s supply is preserved in 
season with the quality protected.

Today’s problems are not so much 
the meat and potato diet, although these 
are important foods, as it is the wider 
use of green, leafy, yellow, and other 
vegetables. These vegetables with
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many new uses, may contain from a 
trace to a good supply of essential vita
mins, and from a few to many calories. 
They may be grown under a wide 
range of soils and climatic conditions. 
Recently, an eminent dentist expressed 
his opinion that the “Rampant Decay of 
Teeth” was no doubt due to the greater 
use of refined sugars, and not enough 
of the natural sugars found in fresh 
fruits and vegetables. Rationing, espe
cially of sugar, may be a blessing in 
disguise, and the silver lining on the 
clouds may not always be visible even 
when pointed out.

The garden should not stop with just 
the first planting, but should be planned 
to produce the maximum with the 
minimum effort and expense. The 
home gardener’s compass should be set 
on a course that will avoid that de
stroyer of good health, known as poor 
diet, and go by the direct route to reach 
the objectives of ample production of 
quality body-building foods. Knowl
edge of a food’s value to the body and 
the methods necessary for preservation 
are just good garden principles.

The first essential to a good garden 
plan is the type or method of cultivation. 
When power equipment is to be used, 
the rows must he far enough apart to 
accommodate the tools, and sufficient

A b o ve :  T h e  b ackgro u n d  fo r  b e tte r  n u tritio n  fo r  
m any P u rd u e co-ed s resu lted  in  th e  a c tu a l grow* 

ing  and  p reserv atio n  o f  gard en  produce*

B elow : A w in ter cov er is  advisable* C om m ercia l 
fe r t i liz e r  should  b e  used w hen m an u re is  n o t 
a v a ila b le ; 3 0 0  lb s . p e r  a cre  o f  V ic to ry  G arden 
S p e c ia l, 3 - 8 - 7 ,  b ro a d ca st o v er th e  ry e  th re e  
w eeks b e fo re  plow ing w ill fu rn ish  p la n t fo o d  

fo r  th e  garden .
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A b o v e :  A low -w heel cu ltiv a to r  w ith  shallow
sweeps k e p t th is  o n e -h a lf  acre  garden fre e  fro m  

weeds and p ro p erly  cu ltiv a ted .

B elow : A weed p a tch  la st y ear , a v ic to rio u s  V ic 
to ry  G arden now . T h e  m an ager o f  one o f  th e  
larg est stores in  E v an sv ille , a  n u tr itio n  sp e cia lis t, 
and  a cou nty  w orker ta k e  tim e to  v is it and  c o n 

g ra tu la te  th e  proud young gard en er.

space allowed for turning at the ends 
of the rows. When hand-cultivating 
tools are used, the rows must be such 
that one or two times through with the 
cultivator will do the job. Many of the 
vegetable crops could be spaced in 12- 
or 24-inch rows. Good garden hand 
cultivators have supplemental equip
ment, as sweeps and shovels, that will 
cultivate as much as 12 inches at a time, 
doing a good job easily. Onions, let
tuce, radishes, and other similar crops, 
in 12-inch rows, would require once 
through, while once up and back would 
do for the 24-inch rows.

Close planting or spacing permits the 
natural growth of the plant to shade the 
soil. This shading, along with the shal
low and timely cultivation, will aid in 
the conservation of moisture and or
ganic matter. Exposed soil and that 
which is cultivated deep permit the 
heat, particularly on hot days, to pene
trate into the soil and sometimes clear 
to the root system. If it is good weather 
to kill weeds, one must remember it is 
just as good a time to stunt or kill 
plants. The best time to cultivate is in 
the late afternoon or early evening, with 
the object in mind of loosening the soil 
and killing the weeds. Only those 
crops that one intends to eat should be 

( Tu,rn to page 44)
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Plant Food for 
Peach Profits

By A. B. Bryan
Clemson Agricultural College, Clemson, South Carolina

IN TELLIG EN T fertilization, with 
potash, phosphoric acid, and lime

stone as well as nitrogen playing im
portant roles, has been a prime factor 
in developing and firmly establishing a 
commercial peach industry in South 
Carolina which has grown from a 
dozen or so carlots in the early 1920’s 
to a present annual production of 6,000 
to 7,000 carlots. This current produc
tion is from only 59 per cent of the
5,000,000 trees now in the State’s com
mercial orchards and is likely to in
crease to around 10,000 carlots when 
the other 41 per cent of the 5,000,000 
trees come into bearing.

The story of South Carolina’s 
peaches, interesting in many of its 
phases, is a story of successful produc
tion, standardization, and marketing 
practices—these three factors, but the

greatest of these is successful produc
tion, and that is where intelligent ferti
lization comes in.

But let’s get first a brief outline of 
history on this Palmetto State peach 
industry, which in 1942, according to 
available statistics, put South Carolina 
in the rank of third most important 
peach-producing State in the Union, 
excelled only by California in the West 
and Georgia in the East.

There are commercial peach plant
ings in 27 of South Carolina’s 46 coun
ties, but only eight counties run above
100,000 trees per county, these in order 
of number of trees being Spartanburg, 
York, Greenville, Chesterfield, Chero
kee, Saluda, Edgefield, and Laurens. 
Since 51 per cent of all the trees are in 
the large Piedmont county of Spartan
burg, and since four of the other peach

20



counties are adjoining or adjacent, 
Spartanburg is the hub of the South 
Carolina peach-producing area.

Though there had been a few com
mercial plantings of peach orchards in 
South Carolina before that time, the 
enterprise really began in the early 
1920’s, when the destructive work of 
the cotton boll-weevil was making dark 
days for cotton growers, and the high 
prices being received by nearby Georgia 
and North Carolina peach growers 
were very stimulating.

In 1921 and 1922, several dozen farm
ers in Spartanburg and elsewhere in the 
State were encouraged and aided by 
agricultural extension workers in plant
ing trial peach orchards.

In 1923, 16 carlots of peaches were 
shipped from these South Carolina or
chards, and the annual production rose 
gradually to around 1,000 carlots in 
1935.

Since 1935, the production of Pal
metto State peaches has risen sharply 
to the present production of 6,000 to 
7,000 carlots—and thereby hangs our 
tale of intelligent fertilization as a key 
factor in production.
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Because for many years following 
the commercial peach plantings of the 
’20’s South Carolina growers fertilized 
peach trees with nitrogen only, the 
orchards began to develop potash defi
ciency, and by 1934 approximately one- 
half of these orchards showed potash 
hunger and consequent falling off in 
production.

In that year, 1934, horticulturists of 
the South Carolina Agricultural Exten
sion Service began to conduct careful 
fertilizer demonstrations, to test the 
value of potash, phosphoric acid, and 
limestone in addition to nitrogen for 
profitable peach production. At once 
yields of marketable peaches per tree 
and per acre began to improve notice
ably.

Averages from trials made on 14- 
year-old trees in Spartanburg county 
for 1936, 1937, and 1938, are convinc
ing proofs of the efficacy of well-bal
anced plant food for peaches. These 
tests showed an average yield per acre 
(108 trees) of 484.2 bushels of U. S. 
No. l ’s (2 inches and up) from trees 
receiving the complete fertilizer, against 
only 29.7 bushels per acre of U. S. No.

l ’s from trees fertilized 
with n itro g en  only. 
Yields of smaller peaches 
from the two plots were 
not widely different, the 
nitrogen-only trees aver
aging 25.38 bushels of 
U. S. No. l ’s, 1% to 2 
inches, ag a in st 24.48 
bushels from the com
pletely fertilized trees; 
and 52.38 bushels of 
culls from nitrogen only, 
against 68.04 bushels 
from completely ferti
lized trees.

The totals in these 
tests are striking, 107.46 
bushels average per acre 
from nitrogen-only trees 
and 576.72 bushels aver
age per acre from trees

21
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completely fertilized. But, of course, the 
commercially important difference is 
in the yields of U. S. No. 1 peaches of 
large size, which command the market.

As further proof of what balanced 
plant food means to hungry peach trees, 
here is a statement direct from a report 
of E. H. Rawl, Clemson College exten
sion horticulturist, who has taken the 
lead in these demonstrations of the 
value of potash, phosphoric acid, and 
limestone along with nitrogen for the 
successful and profitable production of 
peaches. Mr. Rawl is speaking of the 
1936-8 tests already referred to.

“Portions of Plot 1, which gave aver
age yields (1936 and 1937) of only 29 
bushels from nitrogen only, were treated 
adequately with phosphorus and lime
stone, in addition to nitrogen. The 
cover crops of rye responded strikingly, 
but the trees in the summer of 1937 
were in a very weakened and unhealthy 
condition, and some of them were at
tacked by shot-hole borers. However, 
commencing in the fall of 1937, and 
continuing through the spring of 1939, 
these trees were properly fertilized 
with nitrogen, phosphoric acid, and 
potash. With this treatment the aver
age yield per acre of U. S. No. 1 
peaches, two inches and larger, im
proved from 29 bushels to 146 bushels 
in 1938, and 356 bushels in 1939.”

Potash-Deficiency Symptoms
“The leaves of the trees which were 

fertilized without potash were small 
and of an unhealthy color, showed 
‘scorching’ of the margins and tips, 
and otherwise displayed typical potash 
deficiency.

“The trees which were fertilized 
without potash produced very inferior 
new growth and a very small number 
of fruit buds, and these buds apparently 
were not as large and plump as normal 
buds should be.

“In 1935, the trees which showed 
potash deficiency symptoms produced 
a very scant supply of weak buds. 
Many of the twigs 12 inches long did 
not contain any fruit buds and seldom 
did many such twigs contain more

than 4 or 5 buds, and most of them 
were single buds. However, the twigs 
from the trees which were fertilized 
with ample potash and which did not 
show any indication of potash defi
ciency had a superabundant supply of 
vigorous buds. It was not uncommon 
to count as many as 25 buds on twig 
growth 12 inches in length. The new 
twig growth on the trees which were 
deficient in potash was scant and of a 
relatively small diameter measurement.”

Mr. Rawl emphasizes the fact that 
the results we have been discussing 
were obtained from an Elberta orchard 
on Cecil clay loam, which had been 
fertilized with nitrogen only for a num
ber of years.

Fertilizers to U se
These demonstrations and the prac

tices of many successful growers indi
cate that, for similar conditions, the 
amounts of plant nutrients advisable 
for bearing trees are these: 100 lbs. ol 
potash (K 20 ) ,  50 lbs. of phosphoric 
acid (P 20 5), and 16 to 48 lbs. of nitro
gen (N ) per acre.

The recommended practice, which 
has given excellent results, is to apply 
all the phosphoric acid and one-half of 
the potash, and in some instances a 
small portion of the nitrogen, in the fall 
under the cover crop, and the following 
spring the other half of the potash and 
all or practically all of the nitrogen.

For these needed plant nutrients, ap
plications can be made of 250 lbs. of 
20 per cent superphosphate and 100 
lbs. of 50 per cent muriate of potash 
in the fall; applications in the spring 
of 100 lbs. of muriate of potash and 
400 lbs. of nitrate of soda or its equiva
lent.

A chemist of the South Carolina Ex
periment Station, Prof. J. H. Mitchell, 
throws an interesting sidelight on the 
flavor of peaches from completely ferti
lized trees as compared with peaches 
grown on trees receiving nitrogen only. 
His analyses of the fresh peaches show 
that the fruit from the completely fer
tilized trees contained 21.7 per cent 
more total sugars and 31.7 per cent
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R ep resen ta tiv e  size o f  peaches fro m  tre e s  th a t rece iv ed  b a la n ced  p la n t fo o d  in c lu d in g  potash

more sucrose than did the fruit from 
trees fertilized with nitrogen only. The 
fruit so analyzed came from the same 
trees used in the fertilizer demonstra
tions, and it was not tree-ripened fruit 
but fruit in the “hard ripe” stage, the 
same as gathered for shipment. Tree- 
ripened fruit would doubtless have 
shown a higher percentage of sugars 
and sucrose.

A few words about certain factors 
other than plant food in the production 
of peaches seem to be in order, such as 
contour planting, intercropping, cover 
crops, thinning, etc.

In the rolling hills of the Carolinas 
and Georgia Piedmont sections, con
tour planting of peach trees is a soil 
conservation measure and naturally 
affects the long-time yields of peach 
orchards. In the Piedmont section of

South Carolina, where most of the 
peach orchards are located, the Nichols 
type of terrace is recommended and 
used generally. This terrace has a 
broad shallow channel with a moderate 
size mound on the lower side. Tree 
rows are made on or near the terrace 
ridges, and the rows between the ter
races are planted on tree-row ridges to 
further retain rainfall and reduce  ̂ero
sion of orchard soils.

For cover crops in winter these or
chards are planted to rye, oats, vetch, 
and Austrian winter peas. For summer 
cover, cowpeas and crotalaria are used. 
Many new orchards are intercropped 
for the first three summers with cotton, 
but where that is not done, the summer 
green manure crops are used toward 
soil maintenance. Intercropping with 
cotton is not advised as best practice.

R ep resen tative size o f  p eaches fro m  trees  rece iv in g  n itro g en  o n ly .
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T h is  a ir  view show s p ea ch  trees  p lan ted  on th e  co n to u r to  p rev ent e ro sio n  and loss o f  s o il  fe r t i li ty .

A practice which Palmetto State 
peach growers find most profitable is 
that of thinning peaches. When large 
crops are produced, the resulting small 
fruit seldom sells for prices that pay for 
harvesting, packages, and transporta
tion. Demonstrations in thinning ex
cessive crops show that this does not 
mean reduction of total yield in bushels 
and that the larger fruit commands a 
profitable price.

In a thinning test in Spartanburg 
county in 1940 an acre of six-year-old 
Elberta trees showed the following 
results.

peaches at maturity. It should be noted 
that the total yields harvested from the 
two plots were approximately the same, 
but that the yield per acre of peaches 
two inches and up from the thinned 
plot was 384 bushels, or 95 per cent of 
the total; whereas, on the trees not 
thinned, only 198 bushels, or 46 per 
cent, were of the size two inches and 
up. In other words, the yields of the 
size two inches and up from the 
thinned trees was approximately twice 
as great as was the yield of the same 
size from the trees not thinned. 
Furthermore, there were only 17 bush-

Y i e l d s  P e r  A c r e  f r o m  E l b e r t a  P e a c h -t h i n n i n g  D e m o n s t r a t io n s

2 inches & up to 2 inches Total

Bushels Per cent 
of total Bushels Per cent 

of total Bushels Per cent 
of total

Not thinned.............
Thinned.....................

198
384

46 .6
95.8

227
17

53.4
4 .2

425
401

100
100

Most of the trees in the thinned plot 
had the fruit thinned to leave 800 to
1,000 per tree; while the trees not 
thinned averaged approximately 2,000

els of 1%-inch peaches per acre from 
the trees which were thinned, while 
there were 227 bushels of this small 
size fruit from the trees not thinned.



Building Terraces 
with Slip Scrapes

By Arvy Carnes
Chief, Division of Engineering, Southeastern Region, Soil Conservation Service

H ILE Charles Nathan Kearley 
is now serving as a first lieuten

ant in a barrage balloon battalion at 
Camp Tyson, Tennessee, the work he 
did before Pearl Harbor as a Soil Con
servation Service technician in Alabama 
is helping a lot of Southern farmers 
get from their farms the extra produc
tion needed in the war effort.

Back in the days when Kearley’s chief 
interest was keeping productive soil on 
Alabama farms instead of keeping bar
rage balloons in the sky, he used to lie 
awake at night when gully-washing 
■rains came, trying to devise some 
method by which low-income farmers 
could construct adequate terraces to con
trol the run-off from such rains with 
equipment available on their farms.

It was Kearley’s interest in small 
farmers—without tractors and modern 
terracing equipment—that finally led 
him to hit upon the idea of using slip 
scrapes, or dragpans as they are called 
in some sections, for terrace construc
tion. As a result, more than 40,000 
acres of farmland in Alabama and other 
southeastern states have been terraced 
with slip scrapes since 1939, and the 
acreage is increasing each terracing 
season.

One evening while reading a Depart
ment of Agriculture publication about 
farmers in Arkansas and Texas build
ing terraces with fresno scrapers, the 
idea occurred to Kearley that slip 
scrapes could be used in a similar man
ner. Very few Alabama farmers have 
fresnos, but many of them have slip 
scrapes, or can borrow or buy one of

C h arles N. K ea rley , a first lieu ten a n t in  a b a r 
rag e b a llo o n  b a tta lio n  a t Cam p T y so n , T e n n ., 
developed  th e  s lip -scrap e  m ethod o f  b u ild in g  

terra ces.

these relatively inexpensive implements.
At that time, Kearley was with a 

CCC camp assigned to the Soil Con
servation Service at Carrollton, Ala
bama, and with the help of farmers 
in the camp area he began experi
menting with slip scrapes in building 
terraces.

It didn’t take long to work out a 
practical method, which impressed offi
cials of the Soil Conservation Service 
and other agricultural agencies, and 
soon the results obtained in the Car
rollton camp area were being dupli
cated throughout Alabama and other 
nearby states.

25
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The method is simple. In heavier 
soils it is necessary to loosen the ground 
before beginning work with the slip 
scrape. A land at least 10 feet wide is 
plowed by bedding to a backfurrow 
3 to 4 feet above the surveyed channel 
line. The finishing furrows at the outer 
edges of the land provide guide furrows 
that are helpful in loading and dumping 
the slip scrapes. In sandy soils where 
the soil moves easily, this preparatory 
plowing may be limited to plowing out 
two guide furrows.

The loading of the scrape is begun at 
the upper guide furrow. As it is drawn 
across the area between the two furrows 
the pan is filled with earth, which is 
dumped immediately below the lower 
finishing furrow to form the terrace 
ridge. On the return trip, the team and 
empty scrape is driven across the fin
ished section. This firms the loose earth 
on the ridge. This work is repeated 
until the terrace has a satisfactory cross 
section.

Adequate channel capacity for the ter
races can be obtained by this method, 
but usually the upper slope of the ter
race ridge is left rather steep. There
fore, it is advisable to follow the work 
done with the slip scrape by using the 
one-land method of plowing. This flat
tens the upper slope of the ridge and 
brings the center of the channel in its 
proper place. The width of this land 
should be 12 to 14 feet, depending on 
the slope of the field.

“I was surprised,” says F. T . Denny, 
of Richland County, South Carolina, 
“how simple it was to build terraces 
with a dragpan. After less than an hour 
of instruction, my tenants were able to 
go ahead and do a good job of building 
terraces.”

Pink Temple, negro farmer of Pick
ens County, Alabama, built 5J4 miles 
of terraces on 45 acres in his spare time 
during the winters of 1939 and 1940 
with what he calls a pair of “plug” 
mules.

James F. Brown, of Santuc, South 
Carolina, says that he and his son ter
raced 43 acres of cropland during the 
last two winters. “This work”, he ex

plains, “was done with a slip scrape, as 
the weather would permit and without 
interfering with other farm work.”

Although terraces cannot be built as 
fast with slip scrapes as they can with 
tractors and heavier equipment, the slip- 
crape method is faster than ordinarily 
supposed. Thomas Massey, of Rocking
ham County, North Carolina, reports 
he terraced two acres of his tobacco 
land at the rate of 100 feet an hour, 
using a mule, a one-horse plow, and a 
slip scrape. Curtis Chandler, of Banks 
County, Georgia, built nearly 800 feet 
of terraces in eight hours, using two 
mules, two men, and a slip scrape.

J. W . Leonard, French Camp, Mis
sissippi, built 6,100 feet of slip-scrape 
terraces during the fall of 1941. “The 
terraces,” he says, “were built at a rate 
of 900 feet per day, or at a labor cost 
of 50 cents per 100 feet. From a drain
age and row-layout standpoint, my crop
land has been greatly improved. Before 
terracing the land, I was making 900 
lbs. of seed cotton an acre, but this year 
I made 1,300 lbs. an acre.”

Cost of Terrace Building
The cost of building terraces with 

slip scrapes will vary, depending on 
labor costs, but in most cases Southern 
farmers have found the method eco
nomical, as it affords them an oppor
tunity to put their labor to good use 
when regular farm work is not so press
ing. Moreover, if tenants are hired to 
do the work, it means more money for 
them. If a farmer operates a small 
farm and has no tenant help, he can 
do the work himself after the fall har
vest season.

One farmer may build his terraces 
with slip scrapes at the low rate of 30 
cents per 100 feet, while another may 
find it costs him 60 cents per 100 feet. 
On an average of 465 feet of terraces 
per acre, the labor cost will then vary 
from $1.40 to $2.80 an acre.

Terraces and contour tillage are 
widely accepted in the Southeast as 
companion conservation practices. All 
of the 40,000 acres of farmland in the 

( Turn to page 46)



P I C T O R I A L

I

T h is  gu lly , now bein g  “ healed ”  b y  kudzu, 
m ight have b een  prevented  by slip  scrap ing.



A b o v e : P lo w in g  w here o n ly  gu id e fu rro w s a re  necessary . 

B e lo w : G round  lo osen ed  f o r  use o f  s lip  scra p e .



A b o v e : L o ad in g  s lip  scrap e  a t  th e  up per fu rro w . 

Below  x D um ping a t th e  low er gu ide fu rro w .



A b o v e : T h e  te rra c e  sec tio n  a f te r  w ork w ith s lip  scrap e.

B e lo w : F in ish ed  te rra c e  sec tio n  a f te r  ch a n n el h as b een  plow ed o u t.



Allocatmi The distribution of potash, from refineries where 
produced to the fertilizer mixing industry, is to be 

-  *“'r placed under the control of the War Production
Hi Board, according to a directive recently issued by

JL U L d l O l l  that War Agency (W .P.B. Order M-291). This
control is related only to the primary distribution 

of potash by the producers to their immediate customers who, as is well known 
to the agricultural public, are principally the fertilizer mixers.

The purpose of the control is to make certain that all fertilizer mixers obtain 
an equitable share of the available potash supply, the experience of the past few 
years showing that some became apprehensive that they would not have enough. 
This situation created the impression that there was an actual potash shortage, 
while thoroughly reliable figures showed that, at current rates, production was 
above consumption in the past and was increasing at a rate which promised 
supplies even for an anticipated increase in fertilizer consumption.

The problem was more one of distribution than of supply, provided production 
rates could be maintained. The present purpose of the War Production Board, 
therefore, can be accepted as represented,—to lend its aid in promoting distribu
tion to fertilizer manufacturers. The distribution to farmers of potash or other 
materials and of mixed fertilizers then comes under the supervision of the U. S. 
Department of Agriculture as covered by Food Production Order No. 5 gov
erning fertilizer distribution and use. The farmer’s potash requirements are 
thus safeguarded from refinery to field.

Figures recently released by the American Potash Institute show the agricul
tural potash actually delivered by the four major potash producers to their cus
tomers during the calendar year 1942. This amounted to 596,311 tons K 20 ,  
equivalent to 1,149,720 tons of potash salts,—muriate, manure salts, sulphate, and 
sulphate of potash magnesia. This is an increase of 136,000 tons from the 460,316 
tons K 20  delivered during 1941 and still does not represent the total, for there 
were additional deliveries by minor producers not included here.

Of total 1942 deliveries, 539,000 tons K 20  were consigned to buyers within 
the Continental United States. The balance went to buyers within Canada, Cuba, 
Puerto Rico, and Hawaii—the American industry thus supplying North American 
agriculture. Importations virtually had ceased. In November, the U. S. Depart
ment of Agriculture estimated U. S. minimum requirements for the 1942-43 
fertilizer year to be 512,000 tons K 20 .

In light of the delivery record of the 1942 calendar year in excess of this amount, 
there would appear to be little basis for apprehension that the minimum require
ments of the current fertilizer year will not be available, although the increased 
food production program is making increased demands on potash supplies and 
production facilities. The conclusion seems obvious, therefore, that the War 
Production Board’s Order is designed to assure efficient use of this essential 
fertilizer in the food production program by providing for equitable distribution.
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The Man in the It is no secret that officials in Wash
ington are very concerned about 
food supplies for ourselves and our 
Allies during the coming year, and 
this has been brought home to the 
“man in the street” by the issuance

of point values in the new food rationing program. When it is realized that
officials have found it necessary to restrict consumption of ordinary canned goods
to an average of one can a week per person, the critical condition of our food
supplies is apparent.

Farmers have never been known to be afraid of hard work and they are facing 
harder work during the coming year with a determination to do their utmost. 
Even this will not be enough. Their efforts must be supplemented by every
available possibility of producing food by others who may have opportunities in
backyards and gardens. The quantity of food produced in any one of these may 
be small, but the aggregate of such production should have a very important effect 
on the total food resources of the country. In other words, it is up to the “man 
in the street.”

To many amateur gardeners the growing of vegetables will be a new venture. 
With seed and equipment limited and with the dire necessity of obtaining every
thing possible from the use of these supplies and our efforts and land, we cannot 
afford to neglect ways of insuring the success of victory gardens. This means 
that accurate information on soil preparation, fertilization, seed, planting, cultiva
tion, and harvesting should be obtained. It also means that the agricultural 
advisory forces will have countless calls for advice. Let’s hope that they can find 
the time and patience to give to the “man in the street.”

m In this issue, we are glad to present an article by Dr. E. R.
JL Q IH  I §  Collins of very timely interest in view of the importance

of peanuts in the food production program and entire 
Allied war effort. Peanuts are fast becoming one of our best sources of vegetable 
oils and have to be used more and more to supplement the usual animal fats. 
Secretary Wickard has called for the planting of 5,500,000 acres for harvesting 
the coming year, a 32 per cent increase over last year. In order to insure the 
success of this program, every factor for increasing yield of the crop should be 
utilized to the fullest extent. Two of these factors are the proper use of lime 
and fertilizer.

It must be admitted that in the past the returns obtained from these have fre
quently been disappointing especially in view of the fact that peanuts are a mem
ber of the legume family, which in general has a high lime requirement and 
needs generous supplies of phosphate and potash for best results. Considerable 
investigational work has given conflicting results from fertilizer applied directly 
to the peanuts, leading to recommendations that other crops in the rotation receive 
higher than normal fertilizations so as to build up the general fertility and supply 
the needs of peanuts in this way. This frequently would give fairly satisfactory 
results on a long-time farming plan, but will not take care of the expanded 
acreage called for under wartime conditions. It is highly desirable that a way 
be found to fertilize the peanuts directly so as to increase the crop this year.

Dr. Collins presents some very stimulating suggestions as to why it has not 
been possible to obtain expected results from fertilizers and offers possibilities 
for devising a way of applying fertilizer directly tp peanuts with better chances 
of good results.
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Farm  Prices of Farm  Products*
Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay
Dollars

Cottonseed
Dollars Truck

per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
1910-14 Average 12.4 10.4 6 9 .6 8 7 .6 6 4 .8 88 .0 11.94 21 .59
1920...................... 32 .1 17 .3 249 .5 175.7 144.2 224.1 21 .26 51.73
1921...................... 12 .3 19 .5 103.8 118.7 58 .7 119.0 12.96 22 .18
1922...................... 18 .9 2 2 .8 9 6 .7 104.8 5 8 .5 103.2 11.68 35 .04
1923...................... 26 .7 19 .0 84 .1 104.4 80 .1 9 8 .9 12.29 43.69
1924...................... 2 7 .6 19.0 87 .0 137.0 9 1 .2 110.5 13.28 38.34
1925...................... 22 .1 16 .8 113.9 171.6 9 9 .9 151.0 12.54 35.07
1926...................... 15.1 17.9 185.7 156.3 69 .9 135.1 13.06 27 .20
1927...................... 15 .9 20 .7 132.3 114.0 7 8 .8 120.5 12.00 28 .56
1928...................... 18 .6 20 .0 8 2 .9 112.3 89 .1 113.4 10.63 37 .70
1929...................... 17 .7 18 .6 9 3 .7 118.4 87 .6 102.7 11.56 34 .98
1930...................... 12 .4 12.9 124.4 115.8 7 8 .0 80 .9 11.31 26.25
1931...................... 7 .6 8 .2 72 .7 92 .9 4 9 .8 4 8 .8 9 .7 6 17.04
1932...................... 5 .8 10 .5 4 3 .3 57 .2 28 .1 3 8 .8 7 .5 3 9 .7 4
1933...................... 8 .1 12 .9 6 6 .0 59 .4 3 6 .5 58.1 6 .81 12.32
1934...................... 12 .0 17.1 68 .0 79 .1 6 1 .3 7 9 .8 10.67 26 .12
1935...................... 11 .6 16.1 4 9 .4 73 .9 7 7 .4 86 .4 10.57 35 .56
1936...................... 11.7 17.2 9 9 .6 85 .3 76 .7 9 6 .0 8 .9 3 31 .78
1937...................... 11.1 19.9 88 .3 9 1 .8 9 4 .8 107.1 10.36 30.24
1938...................... 8 .3 17.2 55 .5 76 .9 49 .0 66 .1 7 .5 5 21 .13
1939...................... 8 .7 13.6 68 .1 75 .4 4 7 .6 6 3 .6 6 .95 22 .17
1940...................... 9 .6 15.1 70 .7 85 .2 59 .0 7 3 .9 7 .6 2 24.31
1941...................... 13 .3 19.1 64 .6 9 4 .4 64 .3 84 .0 8 .10 35 .04
1942...................... 18.51 28 .3 110.0 108.3 79 .5 101.8 10.05 44 .42

January.......... 16.93 25 .4 9 7 .6 9 3 .0 72 .7 106.1 10.15 43 .24
February. . . . 17.80 15.0 104.5 9 8 .6 7 6 .6 104.9 10.76 45 .04
M arch............. 18.06 13.4 103.9 100.2 7 8 .4 105.1 11.03 44 .18
April................ 19.03 12.7 116.2 102.4 79 .7 99 .7 11.13 43 .90
M ay ................. 19.17 2 1 .3 114.8 105.6 81 .4 9 9 .8 10.82 43.99
Ju n e ................. 18.26 3 0 .2 111.1 108.6 81 .9 95 .7 10.00 43.87
Ju ly .................. 18.55 31 .0 125.8 112.2 83 .1 9 4 .6 9 .0 5 43.20
August............ 18.03 33 .5 115.4 137.3 83 .4 9 5 .4 8 .89 44 .04
September. . . 18.59 35.1 107.7 120.5 82 .6 102.6 9 .0 3 45.33
October........... 18.87 4 2 .3 102.5 107.9 7 7 .5 103.5 9 .3 9 46 .46
November.. . . 19.22 39 .8 108.4 103.5 7 5 .9 104.4 9 .8 4 45.01
D ecem ber.. . . 19.55 4 0 .0 111.8 110.3 80 .2 110.3 10.46 44 .72

1943 
January.......... 19.74 35.1 117.8 121.4 88 .0 117.5 11.20 44 .34

Index Numbers (1910-14 — 100)

1920...................... 259 166 358 201 223 255 178 240 . . . .
1921...................... 99 187 149 136 91 135 109 103
1922...................... 152 219 139 120 90 117 98 162
1923...................... 215 183 121 119 124 112 103 202
1924...................... 223 183 125 156 141 126 111 177 iso
1925...................... 178 161 164 196 154 172 105 162 153
1926...................... 122 172 267 178 108 154 109 126 143
1927...................... 128 199 190 130 122 137 101 132 121
1928...................... 150 192 119 128 138 129 89 175 159
1929...................... 143 179 135 135 135 117 97 162 149
1930...................... 100 124 179 132 120 92 95 122 140
1931...................... 61 79 104 106 77 55 82 79 117
1932...................... 47 101 62 65 43 44 63 45 102
1933...................... 65 124 95 68 56 66 57 57 105
1934...................... 97 164 98 90 95 91 89 121 104
1935...................... 94 155 71 84 119 98 89 165 126
1936...................... 94 165 143 97 118 109 75 147 113
1937...................... 90 191 127 105 146 122 87 140 122
1938...................... 67 165 80 88 76 75 63 98 101
1939...................... 70 131 98 86 73 72 58 103 109
1940...................... 78 145 102 97 91 84 64 126 121
1941...................... 107 184 93 108 99 95 68 162 145
1942...................... 149 272 158 124 123 116 84 206 199

January.......... 137 244 140 106 112 121 85 200 204
February. . . . 144 144 150 113 118 119 90 209 161
M arch............. 146 129 149 114 121 119 92 205 136
April................ 153 122 167 117 123 113 93 203 158
M ay ................. 155 205 165 121 126 113 91 204 152
Ju n e ................. 147 290 160 124 126 109 84 203 169
Ju ly .................. 150 298 181 128 128 108 76 200 200
August............ 145 322 166 157 129 108 74 204 256
September. . . 150 338 155 138 127 117 76 210 191
October........... 152 407 147 123 120 118 79 215 226
November.. . . 155 383 156 118 117 119 82 208 238
December.. . . 158 385 161 126 124 125 88 207 293

1943
January.......... 159 338 169 139 136 134 94 205 277
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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 ......................

January.........
February. . . .
March............
April...............
May...............
June...............
July................
A u g u st..............
September. . .
October..........
November... .  
December.. . .

1943

Fish scrap. Fish scrap. Tankage High grade
dried wet acid 11% ground

11-12% ulated, 6% ammonia. blood.
ammonia. ammonia. 16% bone 16-17%

Nitrate Sulphate Cottonseed 16% 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. bulk.
bulk unit N per unit N bulk per unit N bulk per unit N per unit N per unit N

$2 .68 $2 .85 $ 3 .50 $3.53 $3.05 $3.37 $3 .52
3 .0 4 2 .5 8 6 .07 4 .6 6 3 .5 4 4 .7 5 4 .9 9
3 .0 2 2 .9 0 6 .1 9 4 .8 3 4 .2 5 4 .5 9 5 .1 6
2 .9 9 2 .4 4 5 .8 7 .,5 .02 4 .41 3 .6 0 4 .2 5
3 .11 2 .4 7 5.41 5 .3 4 4 .71 3 .9 7 4 .7 5
3 .0 6 2 .41 4 .4 0 4 .9 5 4 .1 5 4 .3 6 4 .9 0
3 .01 2 .2 6 5 .07 5 .8 7 4 .3 5 4 .3 2 5 .7 0
2 .6 7 2 .3 0 7 .0 6 6 .6 3 5 .2 8 4 .9 2 6 .0 0
2 .5 7 2 .0 4 5 .6 4 5 .0 0 4 .6 9 4 .6 1 5 .7 2
2 .4 7 1.81 4 .7 8 4 .9 6 4 .1 5 3 .7 9 4 .5 8
2 .3 4 1 .46 3 .1 0 3 .9 5 3 .3 3 2 .11 2 .4 6
1.87 1 .04 2 .1 8 2 .1 8 1 .82 1.21 1 .36
1.52 1 .12 2 .9 5 2 .8 6 2 .5 8 2 .0 6 2 .4 6
1 .52 1 .2 0 4 .4 6 3 .1 5 2 .8 4 2 .6 7 3 .2 7
1.47 1 .15 4 .5 9 3 .1 0 2 .6 5 3 .0 6 3 .6 5
1.53 1.23 4 .1 7 3 .4 2 2 .67 3 .5 8 4 .2 5
1.63 1 .32 4 .91 4 .6 6 3 .6 5 4 .0 4 4 .3 0
1.69 1 .38 3 .6 9 3 .7 6 3 .1 7 3 .1 5 3 .5 3
1.69 1 .35 4 .0 2 4 .4 1 3 .1 2 3 .8 7 3 .9 0
1.69 1 .36 4 .6 4 4 .3 6 3 .3 5 3 .3 3 3 .3 9
1.69 1.41 5 .5 0 5 .3 2 3 .2 7 3 .7 6 4 .43 .
1 .74 1.41 6 .11 5 .77 3 .3 4 5 .0 4 6 .7 6
1 .69 1.41 6 .9 6 5 .77 3 .3 4 4 .71 6 .3 0
1 .73 1.41 6 .9 8 5 .7 7 3 .3 4 5 .2 3 6 .6 2
1 .75 1.41 6 .4 8 5 .7 7 3 .3 4 5 .4 6 6 .9 3
1 .75 1.41 6 .4 8 5 .7 7 3 .3 4 5 .4 6 6 .8 0
1 .75 1.41 6 .2 9 5 .77 3 .3 4 5 .4 6 6 .97
1 .75 1.41 5 .2 3 5 .77 3 .3 4 4 .9 8 6 .9 4
1.75 1.41 5 .99 5 .77 3 .3 4 4 .8 6 6 .8 0
1 .75 1 .42 5 .7 7 5 .7 7 3 .3 4 4 .8 6 6 .9 4
1.75 1 .42 5 .6 9 5 .7 7 3 .3 4 4 .8 6 6 .9 7
1 .75 1 .42 5 .7 2 5 .7 7 3 .3 4 4 .8 6 6 .8 0
1.75 1 .42 6 .0 6 5 .7 7 3 .3 4 4 .8 6 6 .5 3
1.75 1.42 5 .6 8 5 .77 3 .3 4 4 .8 6 6 .5 3

1 .75 1.42 5 .6 8 5 .77 3 .3 4 4 .8 6 6 .5 3

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

January...........
February........
M arch..............
April................
M ay.................
Ju n e .................
Ju ly ..................
August............
September. . .
October...........
Novem ber... .  
D ecem ber.. . .

1943 
January..........

Index Numbers (1910-

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
63 49 199 163
65 49 199 163
65 49 185 163
65 49 185 163
65 49 180 163
65 49 149 163
65 49 171 163
65 50 165 163
65 50 163 163
65 50 163 163
65 50 173 163
65 50 162 163

65 50 162 163

=  100)

117
140
145
155
136
143
173
154
136
109 

60 
85 
93 
87 
89

120
104
102
110 
107 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110

110

140
136 
107 
117 
129 
128 
146
137 
112

63
36
97
79
91

106
120
93

115
99

112
150
140
155
162
162
162
148
144
144
144
144
144
144

144

142
147
121
135
139
162
170
162
130

70 
39
71 
93

104
121
122
100
111
96

126
192 
179 
188
197
193
198 
197 
193
197
198 
193 
186

>186

186
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Tennessee Muriate Sulphate Sulphate Manure Kainlt,
Super Florida

phosphate o 1 potash of potash of potash salts 20%
rock. bulk. In bags. magnesia, bulk. bulk.

phosphate land pebble, 75% t.o b. per unit, per unit. per ton. per unit. per unit.
Balti 68% I.o.b. mines. c.l.t. At c.l.t. At c.l.f. At c.l.f. At o.l.f. At
more, 

per unit
mines, bulk. bulk, lantic and lantic and lantic and lantic and lantic and

per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports' Gulf ports
1910-14........... SO.536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657 $0,655
1922................. .566 3 .1 2 6 .9 0 .632 .904 23.87 .508
1923................. .550 3 .0 8 7 .5 0 .588 .836 23 .32 .474
1924.................. .502 2.31 6 .6 0 .582 .860 23.72 .472
1925................. .600 2 .4 4 6 .1 6 .584 .860 23 .72 .483
1926.................. .598 3 .2 0 5 .57 .596 .854 23 .58 '.'537 .524
1927................. .535 3 .0 9 5 .5 0 .646 .924 25.55 .586 .581
1928................. .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607 .602
1929................. .609 3 .1 8 5 .5 0 .672 .962 26.59 .610 .605
1930................. .542 3 .1 8 5 .5 0 .681 .973 26 .92 .618 .612
1931................. .485 3 .1 8 5 .5 0 .681 .973 26 .92 .618 .612
1932................. .458 3 .1 8 5 .5 0 .681 .963 26.90 .618 .591
1933................. .434 3 .11 5 .5 0 .662 .864 2 5 .10 .601 .565
1934................. .487 3 .1 4 5 .67 .486 .751 22.49 .483 .471
1935................. .492 3 .3 0 5 .69 .415 .684 21.44 .444 .488
1936................. .476 1 .85 5 .5 0 .464 .708 22 .94 .505 .560
1937................. .510 1.85 5 .5 0 .508 .757 24 .70 .556 .607
1938................. .492 1 .85 5 .5 0 .523 .774 25.17 .572 .623
1939................. .478 1.90 5 .5 0 .521 .751 24 .52 .570 .607
1940................. .516 1.90 5 .5 0 .517 .730 .573
1941................. .547 1.94 5 .6 4 .522 .748 25.55 .570
1942................. .600 2 .13 6 .29 .522 .748 25.74 .205

January . . . .594 2 .00 6 .0 0 .535 .755 26.00 .210
February.. . .600 2 .0 0 6 .0 0 .535 .755 26.00 .210
M arch......... .600 2 .20 6 .5 0 .535 .755 26.00 .210
April............ .600 2 .2 0 6 .5 0 .535 .755 26.00 .210
M ay ............ .600 2 .2 0 6 .5 0 .535 .755 26.00 .210
Ju n e ............ .600 2 .2 0 6 .5 0 .471 .665 22.88 .185
Ju ly ............. .600 2 .2 0 6 .5 0 .503 .755 26.00 .197
August .600 2 .2 0 6 .5 0 .503 .755 26 .00 .197
September. .600 2 .2 0 6 .5 0 .503 .755 26.00 .197
O ctob er.... .600 2 .1 0 6 .2 0 .535 .755 26.00 .210
November.. .600 2 .0 0 5 .9 0 .535 .755 26.00 .210
December.. .600 2 .0 0 5 .90 .535 .755 26 .00 .2101943
Ja n u a ry .. . .600 2 .0 0 5 .90 .535 .755 26.00 .210 . . . .

Index Numbers (1910-14 =  100)
1922.................... 106 87 141 89 95 99 781923.................... 103 85 154 82 88 96 721924.................... 94 64 135 82 90 98 721925.................... 110 68 126 82 90 98 741926.................... 112 88 114 83 90 98 82 801927.................... 100 86 113 90 97 106 89 891928.................... 108 86 113 94 100 109 92 921929.................... 114 88 113 94 101 110 93 921930.................... 101 88 113 95 102 111 94 931931.................... 90 88 113 95 102 111 94 931932.................... 85 88 113 95 101 111 94 901933.................... 81 86 113 93 91 104 91 861934.................... 91 87 116 68 79 93 74 721935.................... 92 91 117 58 72 89 68 751936.................... 89 51 113 65 74 95 77 851937.................... 95 51 113 71 79 102 85 931938.................... 92 51 113 73 81 104 87 951939.................... 89 53 113 73 79 101 87 931940................... 96 53 113 72 77 871941.................... 102 54 116 73 78 ioe 87

• • • •
1942.................... 112 59 129 73 78 106 84January. . . . 111 55 123 75 79 108 85February.. . . 112 55 123 75 79 108 85

• . • •
M arch........... 112 61 133 75 79 108 85

. . . .
April.............. 112 61 133 75 79 108 85M ay .............. 112 61 133 75 79 108 85

• . • •
Ju n e ............... 112 61 133 66 70 95 81

• . • •
Ju ly ................ 112 61 133 70 79 108 83August.......... 112 61 133 70 79 108 83

• • •
September. . 112 61 133 70 79 108 83

• • • •
October......... 112 58 127 75 79 108 85

• • • •
November... 112 55 121 75 79 108 85

• • • •
D ecem ber.. .  

1943
112 55 121 75 79 108 85 . . . .

January. . . . 112 55 121 75 79 108 85
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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- 
modltlest

Fertilizer
materials?

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926................ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 47 90 91 72
1935.*............ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 121 130 126 81 50 129 95 75
1938................ 95 122 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77
1941................ 122 130 127 86 56 130 102 76
1942................ 157 152 144 92 57 161 112 76

January. . . 149 146 139 92 56 164 111 78
February. . 145 147 141 94 57 173 112 78
March 146 150 142 94 57. 171 112 78
April........... 150 151 144 94 57 171 112 78
M ay........... 152 152 144 94 57 169 112 78
June........... 151 152 144 90 57 151 112 69
Ju ly ............ 154 152 144 91 57 157 112 74
August.. . . 163 153 145 91 57 155 112 74
September. 163 154 145 91 57 154 112 74
O ctober.. . 169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.. 178 158 147 92 57 154 112 78

1943 
January. . . 182 160 92 57 154 112 78

* U. S. D. A. figures.
t  Departm ent of Labor index converted to 1910-14 base.
t  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.

1 Beginning w ith Ju n e 1941, manure sa lts  prices are F . O. B. mines, the only 
basis now quoted.

• • T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  i s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
p r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 9 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  u s e d  i n  
a g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n ,  
t h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



T hU  section  c o n ta in *  a sh o rt review  o f  som e o f  th e  m ost p ra c tic a l and  im p o rta n t b u lle tin s , and  lis ts  
a ll  reeen t p u b lica tio n s  o f  th e  U nited  S ta te s  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n * , 
and  C an ad a, re la tin g  to  F e r tilis e rs , S o ils , C rops, and E co n o m ics . A file  o f  thU  d ep a rtm en t o f  B E T T E R  
C R O P S W IT H  PLA N T FO O D  w ould p rov id e a com p lete  in d ex  cov erin g  a ll  p u b lica tio n s  fro m  th ese  
sou rces on th e  p a rtic u la r  su b je c ts  nam ed.

Fertilizers

f  A helpful contribution to data on 
fertilizer consumption is furnished by 
“The Fertilizer Grade Survey for Vir
ginia 1942” conducted by T . B. Hutche
son and E. Pedigo and issued as an un
numbered mimeographed pamphlet of 
the Virginia Agricultural Experiment 
Station. The data cover the fertilizer 
year 1941-1942 and include most of the 
tonnage sold in the State, certainly 
enough to form a good picture of the 
fertilizer situation. The leading grades 
in the order of tonnage were 2-12-6,
6-6-5, 3-8-5, 0-20-0, 3-8-3, 6-8-6, nitrate 
of soda, 4-12-4, 3-12-6, 0-14-6, 3-10-6, 
2-12-4, 0-16-0, 2-10-6, and 2-8-4. From 
the tables given it would appear that 
around 200 different grades of mixed 
fertilizers and materials were sold. 
The 15 grades listed represent about 7 
per cent of the total number of grades 
but account for about 70 per cent of the 
total tonnage. About three-quarters of 
the total tonnage sold was in the form 
of mixed goods, and the other quarter 
in the form of materials, 
f  Interesting data on fertilizer con
sumed in Vermont are given in Bul
letin 496 of that Experiment Station. 
This publication is entitled “Commer
cial Fertilizers” and was prepared by 
L. S. Walker and E. S. Boyce. While 
tonnages are not given for all indi
vidual mixtures, the data presented 
offer a good picture of usage in the 
State. The arithmetical average analy
sis of all the analyses sold in 1942 was 
approximately a 5-10-9 fertilizer. This 
does not vary a great deal from pre
vious years so far as ratio is concerned,

although the total concentration is 
slightly lower. This probably was due 
to the disappearance from the market 
of some of the high-grade fertilizer 
materials due to the war. Other in
teresting tables on prices and concen
trations of fertilizers are given.

" Wartime Fertilizer Recommendations," Ex
tension Service, University of Ark., Fayette
ville, Arl^., December 1942, Charles F. Sim
mons.

"Fertilizer Recommendations for Field and 
Fruit Crops," Maritime Fertilizer Council, 
Moncton, N. B., Nov. 30, 1942, J. E. McIntyre,

"Fertilizer Grades and Recommended Rates 
of Application," Agronomy Dept., Univ. of 
Conn., Storrs, Conn., fan. 1943, J. S. Owens.

"Wartime Fertilizer Recommendations for 
Delaware," Ext. Serv., Univ. of Del., Newark, 
Del., E. Folder 3, Dec. 1942, Claude E. Phil
lips and Eugene P. Brasher.

"1943 Fertilizers for South Georgia Field 
Crops," Ga. Coastal Plain Exp. Sta., Tifton, 
Ga., Mimeo. 14, Dec. 12, 1943.

"Fertilizing Flue-cured Tobacco in 1943," 
Ga. Coastal Plain Exp. Sta., Tifton, Ga., 
Mimeo. 16, Dec. 12, 1942.

"Effect of Nitrate of Soda on Development 
of the Hale haven Peach," Agr. Exp. Sta., Univ. 
of 111., Urbana, III., Bui. 493, Oct. 1942, Richard 
V. Lott.

" General Summary of Results, 1913-1941," 
Toledo Soil Exp. Field, Dept, of Agron., Agr. 
Exp. Sta., Univ. of 111., Urbana, 111., A. G. 1023, 
Feb. 1942, F. C. Bauer and P. E. Johnson.

" General Summary of Results, 1912-1941," 
Oblong Soil Exp. Field, Dept, of Agron., Agr. 
Exp. Sta., Univ. of III., Urbana, 111., A. G. 
1096, May 1942, F. C. Batter and P. E. John
son.

"Fertilizer Report 1941," Pa. Dept, of Agr., 
Harrisburg, Pa., Gen. Bui. 584, Sept.-Oct. 1942.

"Commercial Fertilizers," Vt. Agr. Exp. Sta., 
Burlington, Vt., Bui. 496, Oct. 1942, L. S. 
Walker and E. F . Boyce.

"Fertilizer Grade Survey for Virginia—  
1942," Va. Agr. Exp. Sta., Blacksburg, Va., 
T. B. Hutcheson and Elizabeth Pedigo.
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Soils

The Wisconsin Conservation League 
has issued a booklet entitled “The 
Soil,” intended primarily for use in 
schools. The pamphlet contains a 
number of short chapters dealing with 
the fundamental importance of soils, 
erosion and its prevention, and soil 
improvement. Each chapter is written 
by a technical but practical expert in 
the subject covered, the authors being 
members of the staffs of the Soil Con
servation Service, U. S. Forestry Serv
ice, and the University of Wisconsin. 
This should prove a helpful booklet 
to teachers and of interest to students, 
f  “Farms The Rains Can’t Take” is 
the title to a practical bulletin on Soil 
Conservation prepared by K. Davis and 
O. E. Hays, and issued as U. S. Depart
ment of Agriculture Miscellaneous 
Publication 394. By means of photo
graphs and diagrams, factors influenc
ing erosion by water are shown, and 
the influence of soil cover on the 
amount of erosion is brought out. The 
contrasts in the latter case are very 
striking: a fallow soil losing almost 200 
tons of soil per acre; a field in corn, 
over 100 tons; a field in barley, about 
20 tons; and practically no loss from 
fields in clover or bluegrass. These 
data were obtained over a six-year 
period on a uniform field with a 16 per 
cent slope on a dairy farm near La- 
Crosse, Wisconsin. The run-off of rain 
water due to these various treatments 
also varied, but not nearly as much as 
did the difference in loss of soil. The 
value of terracing, strip-cropping, and 
rotation, so as to be able to have a prac
tical farming system and at the same 
time keep the soil, is brought out.

"Conservation for Wisconsin Schools— The 
Soil,” Coop. Ext. Serv., State of Wisconsin, 
Madison, Wis., 1942.

" Controlling Coastal Sand Dunes in the 
Pacific Northwest,” U. S. D. A., Washington, 
D. C., Sept. 1942, Cir. 660, Willard T . Mc
Laughlin and Robert L. Brown.

"Farms the Rains Can’t Take,” U. S. D. A., 
Washington, D. C., M. P. 394 (Rev. Apr. 
1942), Kenneth Davis.

Crops

f  Detailed information on the amounts 
of nutrient taken from the soil by cot
ton growing under present-day condi
tions is given by L. C. Olson and R. P. 
Bledsoe in Bulletin 222 of the Georgia 
Experiment Station, entitled “The 
Chemical Composition of the Cotton 
Plant and the Uptake of Nutrients at 
Different Stages of Growth.” The Bul
letin supplies information covering three 
different soils over a period of two 
years. The entire above-ground plant 
was analyzed, with data on squares 
and bolls given separately from the rest 
of the plant. Dry weight of the plants 
per acre is given, but only general in
formation as to yields of crops.

The plants were analyzed for nitro
gen, phosphoric acid, potash, calcium, 
and magnesium. The data are given in 
percentages and also in terms of pounds 
per acre for four stages of growth, with 
more detailed data given for the crop 
growing on a Cecil soil. The other two 
soils on which the crop was grown were 
Clarksville and Tifton. The heaviest 
crop was grown on the Cecil soil and 
the lightest crop on the Clarksville, with 
the Tifton intermediate. Total nutri
ent removal in general was proportional 
to the total crop, although there were 
differences in the relative amounts of 
the various nutrients removed on the 
different soils. The crop on the Clarks
ville soil took up relatively more nitro
gen, while that on the Tifton soil took 
up relatively more potash. There was 
more calcium taken up than any other 
one nutrient, with nitrogen second on 
the Cecil and Clarksville soils, and pot
ash second on the Tifton soil. Phos
phoric acid was always absorbed the 
least, with magnesium usually slightly 
above the phosphoric acid.

On the Cecil soil, with a crop of 
about 2,000 pounds of seed cotton per 
acre, a total of 134 pounds N, 61 pounds 
P2Os, 120 pounds K 20 ,  162 pounds 
CaO, and 61 pounds MgO, or total 538 
pounds of nutrients, were taken up by 
the cotton plants. This was consider
ably more plant food than was supplied
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in fertilizer and much more than is 
commonly applied by farmers. The re
mainder of the nutrients, of course, has 
to come from reserve supplies in the 
soil, left over from previous cropping 
or coming from the native fertility.

The operators call attention to the 
large amount of calcium and also ap
preciable amounts of magnesium con
tained in a cotton crop. In the past it 
has been common to give comparatively 
little attention to these nutrients for 
cotton. Many fertilizers contain appre
ciable amounts of calcium, but unless 
dolomitic limestone is used to neutral
ize the fertilizer, a rather recent prac
tice, very little magnesium would be 
added to the soil in fertilizer. These 
nutrients, therefore, are assuming im
portance in the growing of cotton, par
ticularly on certain soils.

The data on the amounts of nutrients 
absorbed at different periods of growth 
are interesting and significant. Com
paratively small amounts of nutrients 
were taken up by the plants during the 
first 90 days, but during the next 15 
days twice these quantities of nutrients 
were taken up. Considerable nutrients 
also were taken up during the two fol
lowing 15-day periods up to 135 days. 
During the last 15-day period, however, 
many cases of apparent negative absorp
tion were recorded. Part of this was 
real negative absorption with nutrients 
returning to the soil either through the 
roots or by leaching from mature parts 
of the plant. Part of this effect also is 
due to the fact that there were inevitable 
losses of leaves and other parts of the 
plants as they approached maturity.

Nitrogen absorption begins earlier 
than the absorption of other nutrients 
and reaches the peak about the same 
time as the others, but falls off more 
rapidly towards maturity. Potash is 
absorbed during a longer period of 
growth of the plant than some of the 
other nutrients, and continues to be ab
sorbed until the plant approaches ma
turity. Phosphorus and magnesium 
are absorbed in large quantities only 
from the peak of the growing period to 
maturity, and calcium tends to be ab

sorbed in appreciable quantities up to 
maturity.

Many other interesting observations 
could be made from the data given, but 
space does not permit going into more 
detail here.
5[ Experimental work with potatoes 
that is now in progress and results being 
obtained are given in Maine Agricul
tural Experiment Station Bulletin 411-C 
entitled, “Potatoes.” It is at once ap
parent on seeing this Bulletin that a 
great deal of work is being conducted 
on this crop, which is so important in 
Maine agriculture. Much of the’ Bul
letin is devoted to investigations on 
diseases which have been troublesome, 
particularly bacterial ring rot, net ne
crosis or leafroll, stem-end browning, 
purple top, rhizoctonia, mahogany 
browning, and late blight.

The use of resistant varieties, disease- 
free seed, and sanitary measures ap
pears to be an effective way of overcom
ing bacterial ring rot, in fact the Bulle
tin states that if every grower would 
adopt proper measures, the disease 
could be largely eliminated from the 
State within a period of three years. 
There are a number of factors involved 
in the control of net necrosis or leafroll. 
Resistant varieties are a possibility; re
duction of aphid infestation and control 
of plants on which they could feed, 
early harvesting, low storage temper
atures, and fertilization all appear to 
he means of attacking this disease. It 
was found that at the Experiment Sta
tion farm fertilizers higher in chloride 
caused more net necrosis than when 
potassium sulphate or potassium nitrate 
or combination of these with potassium 
chloride were used. Less detailed work 
on some other farms, however, did not 
fully confirm the effects of chloride on 
net necrosis.

The nature or cause of stem-end 
browning has not yet been found. Not 
all varieties are subject to this. Fer
tilization appeared to be a factor, here 
again fertilizer higher in chlorine caus
ing more stem-end browning. These 
results were not entirely consistent on 
the various farms on which the trials
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were conducted. Storage of potatoes at 
a low temperature appears to be a defi
nite aid in reducing stem-end browning.

Investigations on the use of green 
manure crops have been begun and pre
liminary results show that crimson 
clover produces higher potato yields 
than corn when turned under, although 
the lattpr will add more total organic 
matter to the soil. A leguminous cover 
crop turned under will not supply all , 
the nitrogen needed by potatoes, as is 
shown by a striking color cut on the 
front cover of the bulletin. Applying 
part of the fertilizer to the cover crop 
and the remainder to the potatoes did 
not produce quite as good yield of pota
toes as when all the fertilizer was ap
plied to the potato crop.

Fertilizers containing 10% potash 
produced the highest yields, while the 
sulphate form produced higher yields 
than the chloride form. The so-called 
Hi-Lo fertilizer placement did not give 
any significantly better yields than the 
standard band placement of fertilizer.

Studies on the absorption of nutrients 
by potatoes show that a 400-bushel crop 
(145 barrels) per acre will absorb about 
120 to 160 pounds of nitrogen, 25 to 30 
pounds of phosphoric acid, 200 to 250 
pounds of potash, 60 pounds of calcium 
oxide, 30 pounds of magnesium oxide, 
and 10 to 12 pounds of sulphur.

Other data and studies too numerous 
to give here are included in this Bul
letin.
f  With the scarcity of labor, the prac
tice of direct seeding of tomatoes in the 
field instead of transplanting probably 
will be given more consideration this 
year than ever before. A pamphlet 
giving practical information on this 
subject has been prepared by Roscoe 
Fraser and published as Purdue Agri
cultural Extension Service Bulletin 281 
entitled “Tomatoes by Direct Seeding.” 
The advantages and disadvantages of 
direct seeding are set forth, and under 
suitable conditions of soil and equip
ment, the advantages appear to out
weigh the disadvantages. Directions on 
seedbed preparation, seeding, fertiliz
ing, cultivation, and thinning are given.

A two-row planter can be rigged up by 
attaching garden seeders to a corn 
planter, applying the fertilizer by means 
of the corn planter. Direct seeding 
would appear to have greatest possibil
ities in areas where soils are not too 
heavy and where they are well supplied 
with organic matter so as to prevent 
surface caking.

"Physiological Studies of Yield, Quality, and 
Maturity of Marsh Grapefruit in Arizona 
Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
T. Bui. 97, Nov. 15, 1942, William E. Martin.

"Growing Tomatoes in Arkansas," Ext. 
Serv., Univ. of Ark,., Fayetteville, Ark-, Cir.
428, June 1942, V. M. Watts, Dwight Isely, 
and S. B. Locke.

"The Rainbow Forest Plantations," Agr. 
Exp. Sta., New Haven, Conn., Bui 464, Sept. 
1942, Henry W. Hicock.

"The Effects of Cutting Systems on Alfalfa," 
Agr. Exp. Sta., Univ. of Conn., Storrs, Conn., 
Bui. 242, Nov. 1942, B. A. Brown and R. 1. 
Munsell.

"A New Cotton for South Georgia," Ga. 
Coastal Plain Exp. Sta., Tif ton, Ga., Mimeo. 
15, Dec. 1, 1942.

"Extension’s Task Force in Hawaii," An. 
Rpt., 1941-1942, Hawaii Agr. Ext. Serv., Hono
lulu, Hawaii, Bui. 39, Dec. 1942.

"Yields of Corn Hybrids Harvested for 
Silage," Agr. Exp. Sta., Univ. of III., Urbana, 
III., Bui. 494, Oct. 1942, W. B. Nevens and 
G. H. Dungan.

"Conserve, Improve, Produce," Ext. Serv., 
Mass. State College, Amherst, Mass., Sp. Cir. 
88, Aug. 1942.

"Growing Fruits for Home Use," Ext. Serv., 
Mass. State College, Amherst, Mass., E. Leaf. 
208, Oct. 1942, W. H . Thies.

"An Illustrated Guide to Identification and 
Landscape Uses of Mississippi Native Shrubs," 
Miss. Agr. Exp. Sta., State College, Miss., Bui. 
369, July 1942, F. S. Batson.

"Lettuce Production Under Mississippi Con
ditions," Agr. Exp. Sta., State College, Miss., 
Cir. 107, August 1942, L. R. Parish.

"Leoti for Starch," Agr. Exp. Sta., Univ. of 
Nebraska, Lincoln, Nebr., Cir. 69, May 1942, 
R. L. Cushing.

"Internal Breakdown of Table Beets," Agr. 
Exp Sta., Cornell Univ., Ithaca, N. Y., Memoir 
246, June 1942, Oscar A. Lorenz.

"Budding and Grafting on Hardy Aptt/e 
Stocks," Agr. Exp. Sta., Wooster, Ohio, Sp. Cir. 
65, July 1942, C. W. Ellenwood, T . E. Fowler, 
and C. A. Greene.

"Science for the Farmer," Agr. Exp. Sta., 
State College, Penna., A. R. 55th 1942, Bui.
429, Aug. 1942. ■

"The Penn State Ball head Cabbage," Agr. 
Exp. Sta., State College, Pa., Bui. 430, Aug. 
1942, C. E . Myers.

"Easier Gardens for Wartime," Agr. Ext.
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Serv., Univ. of Tenn., Knoxville, Tenn., Pub. 
268, fan. 1943, W. C. Pelton.

"Fifty-Fifth Annual Report, 1941-1942,” 
Vt. Agr. Exp. Sta., Burlington, Vt., Bui. 495, 
Sept. 1942, J. L . Hills.

"Garden for Victory," Ext. Serv., W. Va. 
Univ., Morgantown, W. Va., 1942, A. L. 
Keller.

"Small Fruits for Your Victory Garden,” 
Ext. Serv., W. Va. Univ., Morgantown, W. Va., 
1942, R. S. Marsh and W. H. Childs.

"The Home Garden,” Ext. Serv., W. Va. 
Univ., Morgantown, W. Va., Cir. 317 (Rev.), 
March 1942, A. L. Keller.

"Report of the Chief of the Office of Experi
ment Stations, 1942,” U. S. D. A., Washington, 
D. C., Sept. 15, 1942, James T . Jardine.

"Report of the Secretary of Agriculture 
1942,” U. S. D. A., Washington, D. C.

"Potato Production in the Southern States," 
U. S. D. A., Washington, D. C., Farmers’ Bui. 
1904, Aug. 1942, E. L. LeClerg.

"More Food Through Conservation Farm
ing,” U. S. D. A., Washington, D. C., F. B. 
1909, Sept. 1942, Arthur T . Semple.

"Snap Beans for Marketing, Canning, and 
Freezing,” U. S. D. A., Washington, D. C.,
F. B. 1915, Sept. 1942, B. L. Wade.

"The Agriculture of Colombia,” U. S. D. A., 
Washington, D. C., Foreign Agr. Bui. 1, Oct. 
1942, Kathryn H. Wylie.

"The Home Fruit Garden in the North
eastern and North Central States.” U. S. D. A., 
Washington, D. C., Leaf. 227, Aug. 1942.

"Wartime Farming on the Southern Great 
Plains,” U. S. D. A. Soil Conservation Serv., 
Washington, D. C., M. P. 496, 1942.

“Factors Influencing the Nutritive Value of 
the Tomato,” U. S. D. A., Washington, D. C., 
Oct. 1942, M. P. 502, K. C. Hamner and L. A. 
Maynard.

“Day Length and Crop Yields” U. S. D. A., 
Washington, D. C., M. P. 507, Sept. 1942, 
M. W. Parser and H. A. Borthwic\.

Economics

f  The Bureau of Agricultural Eco
nomics of the U. S. Department of 
Agriculture has prepared a mimeo
graphed pamphlet entitled “The Prepa
ration of Statistical Tables.” This 
is to serve as a guide to the staff of the 
Bureau when they are preparing ma
terial for publication. It represents 
the experience of a large number of 
authors and the result of careful con
sideration by printers and form experts 
of the Government and may well serve 
as a guide to economists and authors 
in other fields when preparing tables 
and technical material for presentation.

It answers many perplexing problems 
on how to set up tables, whether to 
write out numbers or use figures, how 
to set up columns of figures, insert foot
notes, and many other items of this 
nature.

The 1943 Agricultural Outlook 
Charts issued by the Bureau of Agri
cultural Economics of the U. S. De
partment of Agriculture present a 
wealth of information relating to Amer
ican agriculture. Data covering past 
years and running up through 1942 
are presented in the form of tables 
and charts. Most of the data are re
lated to prices and income, although 
some information on production and 
stocks of products on hand is included. 
The chart showing the ratio of prices 
received to prices paid, in other words 
the relative buying power of farmers, 
shows a marked and rather steady 
climb since 1940. It is now moving 
well above what is considered normal, 
the first time since 1920 that this has 
occurred.

"Price Comparisons for Arkansas Rice," Agr. 
Exp. Sta., Univ. of Ark-, Fayetteville, Ark-, 
Bui. 423, June 1942, Orville J. Hall.

"Farm Adjustment Opportunities in Greene 
County, Georgia," Ga. Exp. Sta., Experiment, 
Ga., Bui. 221, Oct. 1942, M. C. Conner, W. E. 
Hendrix, C. R. Sayre, and W. T. Fullilove.

"Suggested Hawaiian Grades for Certain 
Fruits and Vegetables," Agr. Ext. Serv., Univ. 
of Hawaii, Honolulu, Hawaii, Cir. 156, Dec. 
1942.

"Illinois Crop and Livestock Statistics," 111. 
Dept, of Agr., Springfield, 111., Cir. 443, 1942.

"Trends in Land Use and Related Changes 
in Knott County, Ky., 1929-1939," Agr. Exp. 
Sta., Univ. of Ky., Lexington, Ky., Bui. 428, 
June 1942, R. H. Allen and Charles G. Deaton.

"A Study of Land Use in Thirty-one Towns 
in Aroostook County, Maine, Agr. Exp. Sta., 
Orono, Maine, Bui. 413, Aug. 1942, Andrew E. 
Watson.

"Migratory Beet Workers in Michigan,” Agr. 
Exp. St., East Lansing, Mich., Sp. Bui. 319, 
Sept. 1942, J. F. Thaden.

"Dairy Opportunity Areas in New Hamp
shire,” Agr. Exp. Sta., Univ. of N. H ., Dur
ham, N. H. Bui. 340, June 1942, Harry C. 
Woodworth and John C. Holmes.

"An Economic Study of Land Utilization in 
Schuyler County, New York," Agr. Exp. Sta., 
Cornell Univ., Ithaca, N. Y., Bui. 781,  Mav 
1942. Lawrence B. Dan ah.
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"Size of Farm Units as Affected by the 
Farming of Additional Land,” Agr. Exp. Sta., 
Wooster, Ohio, Bui. 637, Oct. 1942, R. C. 
Headington and J. I. Falconer.

"Pennsylvania Crop and Livestock. Report 
1940-1941,” Pa. Dept, of Agr., Harrisburg, 
Pa., Gen. Bui. 582, July-Aug. 1942.

"Pennsylvania Crop and Livestock. Report 
1 9 4 0 - 1 9 4 1 Pa. Dept, of Agr., Harrisburg, 
Pa., Gen. Bui. 583, July-Aug. 1942.

"Economics of Soil Conservation in West 
Virginia,” Agr. Exp. Sta., Univ. of W. Va., 
Morgantou/n, W. Va., Bui. 305, Aug. 1942, E.
C. Weitzell.

"1943 Agricultural Conservation Program

Bulletin,” U.S.D.A., Washington, D. C., ACP- 
1943, Dec. 3 , 1942.

"The Marketing of Greens,” U.S.D.A., 
Washington, D. C., Cir. 644, April 1942, 
J. W. Park and M. E. Smith.

"Minimum Prices Currently Supported by 
the Department of Agriculture,” U.S.D.A., 
Washinton, D. C., Nov. 6, 1942.

"1943 Agricultural Outlook Charts,” U.S.
D.A., Washington, D. C., October 1942.

"The Preparation of Statistical Tables,” 
U.S.D.A., Washington, D. C., Revised Sept. 
1942.

" Crop Yields and Weather,” U.S.D.A. and 
U.S.D.C., Washington, D. C., M.P. 471, Feb. 
1942, Louis H . Bean.

Maintaining Fertility When Growing 
Peanuts

(From page 10)

This effect is more pronounced on Vir
ginia type than on Spanish peanuts. 
Potash applications to peanuts, partic
ularly the Virginia type, which approach 
the amount of potash removed by the 
crop (the equivalent of 175-200 lbs. of 
muriate of potash) do not appear prac
tical. Preliminary results from a three- 
year rotation of cotton, peanuts, corn, 
and soybeans show that significantly 
higher yields of cotton were obtained 
when the potash was applied directly to 
the cotton rather than applying half to 
the peanut crop and half to the cotton 
crop. These factors all indicate the ad
visability of maintaining the potash 
level of the soil by increasing the ap
plications to other crops in rotation 
with peanuts, and applying small 
amounts of potash (50-75 lbs. muriate 
of potash per acre) directly to the pea
nut crop.

How to Apply

Because of injury to germination, the 
potash should be placed in bands to the 
side of the seed or top-dressed as the 
peanuts come through the ground. 
With recommended cultural practices, 
a weeder is run over the land 4 to 5 
days after planting to level any ridge 
resulting from planting. This leaves

the top-dressed potash at ground level 
and below the bed which is later thrown 
up for the development of the peanuts.

Side applications result in the potash 
being mixed with the soil in the zone 
of the developing peanuts when the 
soil is thrown up to make a high bed. 
More unfilled nuts have resulted from 
side applications than when the potash 
is applied on top of the peanuts as 
they come through the ground, and the 
soil with normal potash level is used 
in making the bed.

The Value of Hay

Peanuts are well adapted to supplying 
the hay requirements of the farm. The 
only labor necessary is baling and haul
ing the hay to the barn as it comes 
from the picker (Fig. 7 ). Because of 
the value of the hay and the conven
ience in harvesting, it is not probable 
that the average farmer will discontinue 
the use of peanut hay. The fertilizing 
value of the hay, or the value of the 
manure produced from animals con
suming the hay, should not be under
estimated and the greatest care should 
be taken in handling the hay, conserv
ing the manure, and returning them to 
the land, One ton of peanut hay con
tains fertilizer nutrients equivalent to



F ig . 8 .  P ea n u t field  a f te r  th e  p ean u ts w ere harvested  and th e  cov er c ro p  sow n. N ote th a t 
p ra c tica lly  a ll  v eg eta tio n  h as b een  rem oved fro m  th e  so il.

F ig . 9 .  C orn in  a tw o-year ro ta tio n  o f  co rn  and soybeans w ith th e soybeans harvested  fo r  h ay . T he 
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ceived  n itro g en  and p h osp hate .

approximately 246 lbs. of nitrate of 
soda, 49 lbs. of lime, 29 lbs. of 18% 
superphosphate, 82 lbs. of 50% muriate 
of potash, and 14 lbs. of 92% mag
nesium oxide. The fertilizing value of 
one ton of hay, exclusive of the organic 
matter, would cost around $9.00 to re
place in a fertilizer bag. On the basis 
of one ton of unshelled nuts and two 
tons of hay per acre approximately 
90% of the calcium, 80% of the mag
nesium, 80% of the potash, 56% of the

nitrogen, and 20% of the phosphoric 
acid are in the hay. Returning the hay 
to the land, directly or through animal 
manures, would overcome an appreci
able part of the soil-depleting prop
erties of peanuts.

The War Production Board has set 
up large production goals for peanuts 
in the Southeastern States. It is im
perative that these peanuts be pro
duced with the most efficient use of 
land, fertilizer, and labor, at all times
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F ig . 1 0 .  P o ta sh  d efic ien cy  on c o tto n . C o tto n  fe r tiliz e d  w ith  4 0 0  lb s . o f  4 - 8 - 4  fo llo w in g  p eanu ts 
rece iv in g  4 0 0  lb s . o f  gypsum  (la n d p la s te r )  on  th e  fo lia g e . L e f t ,  n o  to p -d re ss in g ; r ig h t 2 0 0  lb s .

1 0 - 0 - 1 0  top -d ressed .

keeping in mind the maintenance of 
soil fertility for other crops. This objec
tive can be accomplished by growing 
peanuts in rotation with other crops, 
with the peanuts preceded by a heavily 
fertilized crop such as cotton or tobacco; 
returning the hay or animal manures 
to the soil; applying lime, preferably

dolomitic limestone because of the mag
nesium content; applying small amounts 
of potash to the peanuts; balancing a 
soil-fertility program by increasing the 
applications of potash to all other crops 
in the rotation; and planting winter 
cover crops to maintain the organic 
matter supply of the soil.

Victory Gardeners Produce and Preserve
(From page 19)

planted and permitted to grow in the 
garden.

The next step of importance is the 
arrangement of the vegetables in the 
general garden plan. The rows should 
be straight and run the full length of 
the garden, not to beds. Each vegetable 
or fruit should be allotted a certain area, 
grouping those that mature at approxi
mately the same time. Information on 
amount of seed for 100 feet of row and 
what the average production should be 
for so much seed is available to all. The 
garden plan should be followed in 
planting.

To feed the body through garden

produce, the plant should first be fed 
through the soil. A deep, loose, well- 
drained, and fertile soil that is high in 
organic matter and available plant food 
is most acceptable. Not every gardener 
finds such conditions available, but most 
any soil with body to it, and that has 
drainage, could be built up to a very 
productive soil. Every year the garden 
soil needs organic matter in some form, 
supplemented with commercial ferti
lizer. The organic matter could be 
manure or some soil-building cover 
crop. Ten to 30 or even 40 loads of 
manure per acre broadcast during the 
winter would mellow the soil. Some
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of the manures these days are lacking in 
sufficient amount of phosphoric acid 
and potash, and it is recommended that 
25 to 30 pounds of 0-20-20 be broad
cast with each load of manure. When 
the garden is plowed, the plant food 
will be placed where it will do the most 
good— in the lower half of the furrow.

V ictory Garden Fertilizer
When manure is not available, the 

garden should be seeded to rye or 
similar hardy winter cover during the 
late fall. Those gardeners having only 
hand tools should broadcast the rye and 
cover the seed with a garden cultivator. 
Two to three weeks before the spring 
plowing 250 to 300 pounds per acre 
of a 3-12-12 fertilizer or a 3-8-7, the 
new Victory Garden Special fertilizer, 
should be scattered over the growing 
rye. The green plants will absorb and 
hold the available plant foods in the 
roots, stems, and leaves and release the 
food as the vegetable plants need it. 
This is one way of getting more organic 
matter into the soil and yet have the 
advantages derived from broadcasting 
commercial fertilizer.

The variety preference, the type and 
kind of soils, the available plant foods, 
and the latitude will somewhat de
termine the time of maturity of the 
vegetables. To be on the safe side, 
as an example, one or two varieties of 
beans are recommended and a large 
enough supplv should he ordered to 
make more than one planting. The 
late summer and fall gardens are just 
as important as the earlv soring plant
ing. The garden seed and plants should 
be ordered early.

Purdue University Agricultural Ex
tension Leaflet No. 222, “The Family 
Garden,” lists the approximate amounts 
of seed for a 100-foot row, the probable 
yield, and suggestions on when and 
what to plant. This is an aid to timing 
the plantings of such vegetables as 
carrots, beets, cabbage, turnips, and 
other winter-keeping vegetables to ma
ture just before the cold weather comes. 
Availability of these vegetables is then 
extended, for they will be ready to go

into storage just before the cold weather, 
growing up to the very last minute.

Many Indiana landlords are cooperat
ing 100 per cent with their tenants. The 
landowner realizes that a good tenant 
is worth keeping and encourages gar
dening. Many landlords have pur
chased small fruit plants and bushes 
along with perennial vegetables, such as 
rhubarb and asparagus, for a permanent 
garden. He knows that with proper 
care and management his tenant will 
not be running to the grocery or market 
to buy garden produce. The tenant will 
grow the products at home at a great 
saving and have better quality, as there 
should be little, if any, delay from har
vest to processing.

Placing the garden near the house or 
along the road is just like an advertise
ment or a decorative show window. A 
row or two of flowers adds much to 
the garden and a few flowers on the 
table should add just as much to the 
meal.

H oosier Garden Goals
Hoosier gardeners have a food budget 

to meet that will assure the family 
the proper foods during the winter sea
son. A minimum of 60 quarts of vege
tables and 50 quarts of fruit per person, 
canned from their garden, is the re
quirement. Those meeting this stand
ard are awarded a garden club pin. 
The winter supply of food does not 
stop with the canned goods, but also 
includes cabbage, carrots, and other 
stored products. Although a good per 
cent of all past reports shows many are 
meeting the established goal, there is 
yet room for improvement. This year’s 
reports will no doubt break all records 
if the balance of the State is like the 
first two reports just received. Two 
counties, reporting for 564 representa
tive families, canned 246,829 quarts of 
fruits and vegetables from all sources 
placed 12,403 pounds in lockers, and 
stored 8,872 bushels. These same fami
lies canned 8,529 quarts of meats, froze 
39,321 pounds in lockers, and cured 
22,162 pounds. Perhaps this is one of 
the good reasons why Hoosiers are 
going to live at home and enjoy it.
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Building Terraces With Slip Scrapes
(From page 26)

Southeast terraced with slip scrapes is 
being farmed on the contour. Farmers 
use terraces as guidelines for contour 
plowing and cultivation. In addition 
to keeping the soil from washing, ter
races and contour tillage prevent rain 
from carrying away valuable plant nu
trients. The moisture that is retained 
in the soil through the use of these prac
tices often is the difference between 
success and failure of a crop during 
drought.

Farmer experience, too, has shown 
that contour farming as contrasted with 
the straight up-and-down hill method 
of plowing and cultivating takes less 
power and fuel for operating farm 
machinery. The machinery follows a 
gently winding course on the level, in
stead of a straight path with up and 
down grades. Likewise, contour farm
ing is easier on mules and horses

as they do not have to pull up hill.
This year throughout the Southeast 

small farmers as well as farmers with 
large farms are bent on producing more 
food and other crops essential for war 
purposes than they did in 1942. Natu
rally, making each acre produce to its 
limit will depend to a great extent on 
the condition of the soil and the way 
it is handled.

Small farmers need not let their crop
land go unterraced for the lack of power 
machinery or money to hire the work 
done. By using the slip-scrape method 
developed by Kearley they can do the 
work rapidly and economically. More
over, putting the slip scrape to work 
will help them do their part in keeping 
Kearley and thousands of other soldiers 
well fed for the 'dangerous and im
portant job Uncle Sam has assigned 
them to do.

Take Better Pictures
B3/ Henry H. Graham

Twin Falls, Idaho

HOTOGRAPHY has increased in 
popularity by leaps and bounds 

during the past few years. Ten cameras 
are in operation where once there was 
one. Thousands of interesting pic
tures are taken annually, but not nearly 
enough photographs are taken in rural 
communities—by the people who live 
there. The farm (any farm) is ex
tremely rich in picture possibilities. In 
fact, a rural community offers more 
fine subjects for pictures than any other 
community.

What are some of the good subjects 
for farm photos ? They are legion, con
sisting of everything from planting

crops to harvesting them and from new
born chicks to newborn calves. Farm 
life is so rich, varied, and interesting, 
it’s a shame more of it isn’t recorded 
on film.

Spring planting scenes are lovely. 
The countryside is beautiful at this 
time of the year, but be sure to get 
someone in each picture of this kind, 
preferably the farmer at his work. And 
don’t forget to use a filter over the 
camera lens for all photographs in 
which sky appears. A yellow filter, 
which is nothing more than a piece of 
colored optical glass, does all sorts of 
wonderful things. However, the main
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thing it accomplishes is to darken the 
sky by holding back the intense blue 
light and permitting those fleecy 
cumulus clouds to register on the film. 
Unless a filter is used, the sky is over
exposed, printing white, and the clouds 
are lost through lack of contrast. 
Filters cost little and add much to 
outdoor pictures.

Suggested Subjects

Other good photographic subjects are 
hoeing, flower planting, watering, pick
ing, weeding, fruit harvest, grain thresh
ing, and corn husking. These are 
typical farm scenes that make fine addi
tions to any album. No album ever has 
too many pictures. They are appreci
ated more and more as the years pass.

Those downy little chicks are cute, 
so why not pose little sister or little 
brother feeding them or holding one of 
them? This makes a grand shot. Every 
effort should be made to take pictures 
that tell a story. They are much better 
than those of people who are merely 
staring at the camera.

Young Jimmy is justly proud of that 
new calf and considers it the most beau
tiful creature in the world. Then get 
out your camera and record him with 
the calf. Choose an appropriate back
ground. If he’s wearing dark-colored 
clothes, select a light-hued background 
so that he will show to advantage. Get 
him feeding the animal, or, if he prefers, 
show him holding it in his arms and 
admiring it.

Who gathers the eggs on your place? 
Maybe Sue does, or her brother, Dave. 
It doesn’t make any difference. “Shoot” 
him or her putting the eggs in the bas
ket. Then there are milking scenes, if 
the light is good enough to capture 
them. And when friend husband does 
the chores, picture him at that, too. 
You won’t need any filter over the lens 
for these close-up shots. Just the plain 
lens will be sufficient.

Probably you have some dogs and cats 
on your farm. Picture the felines drink
ing from a bowl of milk, and the canines 
attacking the remains of the family din

ner. Pets of any kind make good photo
graphic subjects. The more you can 
combine children and pets in your pic
tures, the more appeal they will have. 
Children and pets just naturally seem to 
go together.

Be sure to do plenty of shooting dur
ing the winter months. Snow is prob
ably the most photogenic thing in all 
Nature. It photographs beautifully. 
Such scenes as bobsleds moving down 
the white country roads, drifted high
ways and fences, wet snow clinging to 
tree branches after a new fall, snow 
shoveling—these are only a few of the 
winter possibilities. You can also make 
effective pictures of the children pulling 
each other on their sleds, skating on a 
pond and building snow figures in the 
yard. Take your winter scenes fairly 
early in the morning or in the late after
noon. This is for the sake of getting 
shadows which are longer early and late 
than in midday. Choose sunny days for 
snow pictures as they provide more 
sparkle, and, of course, there are shad
ows when the sun shines. Don’t forget 
the yellow filter for snow scenes. It will 
darken the shadows, making them more 
pronounced.

Follow Recommendations

If you are accustomed to taking pic
tures, you will have little trouble with 
exposure. If not, follow the recom
mendations that come with the film. 
Remember, however, that sunlight on 
snow is very intense, and it is easy to 
give the film too much light. Modern 
films, however, have so much latitude 
that they can take care of a good deal 
of under- or over-exposure.

You need not own an expensive 
camera in order to record the many in
teresting activities on your farm. Plenty 
of fine pictures have been taken with 
simple box cameras. Of course, if you 
have a machine with a fast lens, you 
will be able to take photographs on dull 
days. But in good light, box outfits will 
record practically anything you wish to 
photograph. Be on the lookout for good 
snapshot material. It is all around you.
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Wartime Fertilizer 
Recommendations

REALIZING that the entire agricul
tural program is constantly shift

ing, and in an effort to aid farmers in 
their food production program, the 
aggressive Clemson College Extension 
Service of South Carolina has worked 
out wartime fertilizer recommendations 
which are included in a circular pre
pared by H. A. Woodle, Extension 
Agronomist, and E. H. Rawl, Extension 
Horticulturist.

Due to a shortage of certain nitro
genous materials, the Extension experts 
are recommending that legume cover 
crops are more important now than 
ever. They point out, too, in most 
cases failures of winter legumes have 
been due to high soil acidity, lack of 
inoculating bacteria, insufficient avail
able phosphoric acid, and insufficient 
potash. All of these factors, they say, 
may be corrected by the proper use of 
limestone, phosphate, and potash fer
tilizers and by proper inoculation of the 
legume seed. The growing of green 
manure crops is a sound program under 
normal times, but is doubly important 
in emergencies of nitrogen shortages.

“Many factors must be considered in 
deciding upon the quantity and quality 
of fertilizer which is most economical 
for profitable crop yields,” the South 
Carolina Extension experts declared. 
“Soil type, soil fertility, soil acidity, 
previous crops, previous fertilization, 
deficiency symptoms, characteristics of 
crop to be grown, method of applying 
fertilizer, and other similar factors must 
all be taken into consideration in decid
ing upon the kind and amount of fer
tilizer to use on a particular crop. 
Therefore, fertilizer recommendations 
must necessarily be of general nature 
unless all factors are known. It should 
also be remembered that fertilizer ratios 
and analyses are not as important as 
pounds of plant nutrients per acre.”

Speaking of soil types, Messrs. 
Woodle and Rawl remind the farmers 
that different types require different 
treatments and give, as examples, slate 
soils deficient in potash and nitrogen, 
and basic soils usually deficient in 
potash.

Referring to soil fertility, they declare 
as a rule poorer soils should receive a 
fertilizer with a wide ratio such as 
4-12-4, while the fertile and highly 
productive soils should receive a fer
tilizer with a narrow ratio, such as
7-7-7.

Other factors which determine the 
kind and amount of fertilizer to use, to
gether with comments by the Extension 
agronomist and horticulturist, follow:

The use of lime may increase the 
effectiveness of the fertilizers used. 
Most crops grown in South Carolina 
make more efficient use of fertilizers 
when the soil reaction is only slightly 
acid; the amount and kind of fertilizer 
will vary greatly according to whether 
or not the preceding crop was heavily 
fertilized, or a legume green-manure 
crop was turned under.

Potash is usually deficient following 
lespedeza. The amount and kind of 
fertilizer used will also depend upon 
the amount of farm manure which is 
used; different crops remove varying 
amounts of plant nutrients, thus de
manding varying fertilizer treatment. 
Intensive fertilization gives greater re
turns when applied to crops with a 
high per acre value, such as tobacco; 
experience with growing plants and the 
ability to recognize deficiencies serve as 
an excellent guide in judging probable 
response to particular fertilizer appli
cations; time of application and place
ment of the fertilizer materially affect 
the efficiency of fertilizers, particularly 
in the case pf row crops.

Greatest efficiency is obtained by plac
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ing the fertilizer in bands, about 1 Zi to 
2 inches on each side and just beneath 
the seed level. Relatively large amounts 
of soluble fertilizers, such as nitrates 
and potash, should not come in direct 
contact with the seed. Where place
ment distributors are not available, the 
fertilizer should be applied ahead of 
planting and mixed with the soil; good 
land preparation, timely seeding, plant
ing of good seed of adapted varieties, 
proper cultivation, and .similar prac

tices produce greater yields and provide 
for more efficient use of fertilizers.

And finally, the season affects fer
tilizer benefits to such an extent that no 
soil can be expected to give the same 
response to a given amount and kind of 
fertilizer in different years. Therefore, 
the farmer who more thoroughly under
stands his soils and crops is better able 
to select the proportions and quantities 
of fertilizer which will produce higher 
crop yields.

Feeding Minerals by Way of the Soil
( From page 16)

tend to disappear with increasing inten
sity of agriculture, since most soils must 
be limed and phosphated for economic 
yields. However, there still remains the 
possibility that animals would profit by 
a more abundant supply of minerals 
than the moderately limed and fertilized 
crops will contain. The question then 
arises, shall these be supplied by way 
of the soil, by the use of high-mineral 
protein supplements, or by direct addi
tion of inorganic salts to the feed.

It is seldom that as much as 50% of 
any mineral element which is applied 
to a soil can be recovered in the har
vested crop. Consequently, to feed 
minerals to the animal by way of the

soil is not an economic procedure, unless 
the advantages from so doing more than 
offset this disadvantage. The smallness 
of the percentage recovery is due in part 
to losses by leaching and in part to the 
competitive power of the soil for certain 
of the elements, of which phosphorus is 
the best example.

Some evidence on the phosphate-fix
ing capactiy of soils and its effect on 
the yield and phosphate content of the 
crop is shown in table 3. In the tests 
from which these data were obtained, 
10-inch depths each of the A and B 
horizons of the several soils were placed 
in large cylinders, the still lower depths 
of which were filled with subsoil natural

T a b l e  3 .— P h o s p h a t e - F i x i n g  C a p a c i t i e s  o p  S o i l s  in  R e l a t i o n  t o  Y i e l d  a n d  P h o s 

p h o r u s  C o n t e n t  o f  A l f a l f a  G r o w n  o n  T h e m

Soil Type
Phosphorus Fixing Capacity* 

In Tons of 20-Per Cent 
Superphosphate

Yield
Lbs.**

Phosphorus 
Content 

Per Cent***

Dover loam....................................... 15.0 3150 0.33
Collington loam............................... 19.7 2640 0.33
Bermudian silt loam....................... 19.9 3260 0.36
Dutchess shale loam....................... 20 .0 2440 0.32
Sassafras loam.................................. 30 .4 2110 0.24
Merrimac silt loam......................... 51 .2 2170 0.23
Lansdale silt loam.......................... 60 .6 1910 0.27
Penn silt loam.................................. 124.9 770 0.20

* Per 2 million pounds of the original A-horizon soil before it had been limed.
* *  Yield of dry matter of first crop of alfalfa hay, calculated on an acre basis.
* * *  Percentage of phosphorus in 3-inch-length cuttings taken from the top portions of the plant, on 

dry-matter basis.
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to the cylinder area. The soils were 
all treated with dolomitic lime to an 
estimated pH value of approximately
7.0. They were then uniformly sup
plied with small quantities of trace ele
ments and were given the equivalent of 
a 10-ton-per-acre application of manure 
and a 1,000-pound-per-acre application 
of a 5-10-10 fertilizer.

The significance of the figures shown 
in table 3 lies not in the totals but in 
the relative amounts fixed. Thus, 
Dover loam has relatively little phos
phate-fixing tendency, whereas Penn 
silt loam has a very high capacity to take 
this material out of solution. It has long 
been known that the percentage recov
ery in plants of applied phosphorus is 
very low, usually amounting only to 
between 10 and 30%, depending upon 
the phosphate-fixing capacity of the soil 
and the manner in which the fertilizer 
containing the phosphorus is placed in 
the soil. Although the soil treatments 
had been standardized, and relatively 
liberal applications of lime, manure, and 
a high-phosphate fertilizer had been 
made, the yields and phosphorus con
tent of alfalfa hay were widely different. 
Thus the hay yields varied between 770 
and 3,260 pounds per acre and the phos
phorus content of the dry hay between
0.20 and 0.36%. Further examination 
showed that the calcium content of these 
same samples of alfalfa varied between 
1.23 and 2.90%, and the magnesium 
content between 0.15 and 0.45%, de
pending upon the soil on which the 
alfalfa was grown.

F ertilizer Consumption

The consumption of liming materials 
and fertilizers in the United States al
ready totals nearly 25 million tons an
nually. Most of this tonnage is sold in 
the eastern and southern states; the con
centration of its use in these areas being 
the result of the greater agricultural 
age of the soils, the higher rainfall to 
which they have been subjected, the 
greater density of the population and 
resulting intensity in production, and 
the convenience to the natural supplies 
of nitrate and phosphate.

But when the virgin fertility of the 
soils of the prairie and plain states has 
also been exhausted, fertilizer tonnages 
will have to be greatly increased. For 
example, the great State of Iowa used 
some 17,000 tons of fertilizer on its 34 
million acres of farm land in 1941, 
whereas New Jersey, with a farm area 
one-eighteenth that of Iowa, consumed
184,000 tons of fertilizer that year. This 
means that the rate of consumption of 
fertilizer in New Jersey is over 200 
times that of Iowa.

Amounts to U se

It is one thing to use fertilizers up to 
their economic limits in terms of crop 
yields, and quite another to use them 
in such amounts as may be required to 
raise the mineral content of plants to 
equal that of the same species when 
growing on soils naturally containing 
large stores of available mineral ele
ments. It appears probable that the 
needs of animals and the desires of the 
nutritionist would best be served by the 
combined use of three procedures: (a) 
using such amounts of lime and ferti
lizer as are required to guarantee the 
successful growth of economic yields of 
the high-mineral legume hay and forage 
crops on the better soil types, where the 
farming intensity is such as to justify 
it; (b ) using somewhat smaller amounts 
of lime and fertilizer where the more 
extensive systems of livestock produc
tion are practiced, but harvesting the 
hay at the early-bloom stage, while its 
palatability and its percentage content 
of the mineral elements are relatively 
high; and (c) making regular use of 
mineral supplements in all cases where 
there is any doubt as to the adequacy 
of the supply of the necessary mineral 
elements.

In the present stage of our knowledge, 
yield of the marketable portion is the 
most important criterion in determining 
the point at which to stop increasing 
the rate of application of lime and fer
tilizer on any given soil and for any 
given crop. • The primary business of 
the food- and feed-growing farmer is to
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produce carbohydrates, fats, and pro
teins for which there is always a ready 
market, as such, or in the form of live
stock. The choice from among the 
plants which will produce one or more 
of these three groups of foodstuffs de
pends upon the soil and climatic con
ditions as well as the price at which 
they can be marketed. Having chosen 
his crops, if high yields are obtained, 
relatively high quality for those crops 
is likely also to be the reward.

Since proteins are most readily ob
tained by growing legumes, it is to be 
expected that every economic effort will 
be made by the livestock farmer to in
crease the acreages of these high-min- 
eral crops. Associated with the protein 
of legumes is the high calcium, phos
phorus, sulfur, magnesium, and trace- 
element content which is so much de
sired. But the cost of growing legumes 
is almost prohibitive on certain types 
of soil. And these same soil types can 
often be made to grow quite satisfac
tory yields of some of the better car
bohydrate crops, particularly the grasses. 
Protein can readily be built into grasses 
by the use of nitrogen fertilizers, the 
selling-price of which will probably 
fall to record lows after the war is over. 
By harvesting the nitrogen-fertilized hay 
grasses in their early-bloom stage, high- 
protein hay of relatively high mineral 
content can be produced. By grazing 
them at still earlier stages of their 
growth, further percentage increases in 
N and in mineral content can be ob
tained.

It may be well to point out that the 
next generation of plant breeders is 
likely to be more concerned with the 
production of crops that can utilize soil 
resources more efficiently and show 
higher yields of carbohydrates, fats, and 
proteins per unit of fertility. This is 
quite in contrast to our present proce
dure of breeding plants to rob the soil 
more effectively. The high-yielding 
plants of the future may not contain as 
high percentages of the mineral ele
ments as their hardier relatives of today. 
This would point to the need of giving 
even more consideration to the supple

mental use of minerals in both feed 
and food.

Generally speaking, it is doubtful 
whether mineral deficiencies will ever 
be very widespread if crop yields are 
maintained at economic levels of pro
duction. It does not pay to produce low 
yields. With every step-up in the yield 
that results from soil treatments there is 
likely to be a marked increase in the 
plant’s content of the mineral element or 
elements required to produce that in
crease. But there will always be large 
areas of marginal land and of subnormal 
soil from which we shall have to accept 
crops of subnormal mineral content. 
The remedy in these cases will undoubt
edly be found in the supplemental feed
ing of mineral mixtures. Maybe all 
of these minerals should first be ap
plied to the soil, but this seems highly 
doubtful.
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Peace— with Pork Chops
( From page 5)

wondrous vistas beyond Tenochtitlan, 
the capital of the ancient Aztecs.

But what Cortez and Pizarro did to 
level and deface the gleaming marbles 
and high culture of the dawn of civili
zation in America will not be done by 
our modern American travelers when 
they restore order in Europe. Our mis
sion there by contrast will be to raise 
up what greed and error laid low, and 
if this doesn’t provide a challenge to 
the talent and training of the war-weary 
adventurers, then what else could?

ITH  those Spanish explorers, the 
gold found in America became 

the curse of their age. It enormously in
creased the gulf between rich and poor 
in Europe and caused prices to rise so 
fast that millions found starvation easier 
than living. Now we shall see Ameri
can gold emerge from Kentucky hills 
perhaps and proceed on another Euro
pean mission, in which at the forefront 
will ride the tractor instead of the tank, 
manned by capable corn-belt farm lads 
led by agricultural missionaries galore. 
But before we start such a “cupboard 
crusade” to relieve a hungry Europe, 
our ranks must be ready and trained 
for such a noble duty.

Unless this is carefully planned well 
ahead, any such rampant overseas cru
sade for the stomach’s sake will be 
rudely blistered by blunderers and 
schemers, or at least misdirected by our 
own bureaucrats.

At the front of any such campaign 
must be the excellent foreign service of 
the Department of Agriculture, whose 
representatives have gleaned a wealth 
of vital knowledge about the means and 
methods, the soils and rotations, the 
markets, and the appetites of the over
seas continents.

Moreover, in the Department of Agri
culture we have men of good will plus

training, who have produced notable 
contributions to recent knowledge of 
soils and men and food and life. Asso
ciated with them are state experiment 
station nutritionists, plant and stock 
breeders, veterinarians, biologists, and 
bacteriologists—a veritable army of skill 
—who will have our own and Europe’s 
mess to straighten out.

Hitherto we have paused on the war 
front only to check up our immediate 
resources for training boys to fight or 
serve the fighters, and our girls to re
lease active men for battle duty. Our 
treatment of the farm front has been 
casual at best, patch work at most. See
ing our error in that line some of us cry 
for a furlough for the farm soldiers, no 
matter how questionable that may be 
from the standpoint of draftees versus 
volunteers, and home service versus for
eign, or whether we shall let them re
turn if they want to, or make them 
come back. True, we have lost some 
of our best tractor drivers and imple
ment menders and farm managers and 
cow milkers—some of them forever. 
But this new and eager crop coming up 
fresh from the field and furrow stand 
ready to furnish a few million willing 
men to run this coming sideshow when 
peace is signed.

ONLY, it won’t be a sideshow. For 
unless we can feed the starvation 

spots and balance the rations in the 
realms of malnutrition, all the glorified 
speeches of politicians and map-makers 
will be hamstrung at the start.

Don’t let us forget either that here 
and there we still have domestic food 
shortages and unbalanced rations to 
bolster up. It is a well-known fact that 
many of the physical shortcomings of 
our recruits were traced to poor meals, 
or not enough meals. Even in the 
midst of so-called wartime wage booms,
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there are thousands bereft of proper 
food or the right kind of food, caused 
in part by poverty of cash and poverty 
of knowledge, and by homes upset 
through losing housekeepers to work in 
war plants.

What direct action have we taken to 
prepare our farm youth for the terrible 
task of reconstruction which they alone 
are best capable of carrying out? How 
many colleges and how many short 
courses are there which direct their cur
riculum toward this end, or even whis
per anything beyond current and im
mediate food demands at so much per 
pound or bushel? The army’s own 
nutrition research bureau comes the 
closest to it, with the development of 
concentrated, high vitamin, easily trans
ported, easily kept foods.

Whatever comes, let’s not just “leave 
it to Hoover.” It’s our job now to cre
ate hundreds of Hoovers, with enough 
vision and uncanny insight to lay the 
groundwork for a real European recon
struction via the alimentary canal. He 
who knows what’s good for the ali
mentary canal is going to bag more 
converts for lasting peace and democ
racy than anything that’s apt to happen 
near Suez.

TH ERE should be established a regu- 
ular Land Reserve Army. It should 

bear suitable insignia and its recruits 
should be as well defined and as well 
regarded as part of this effort of ours as 
the marines or the navy or the signal 
corps or the commissary crews. This 
Land Reserve Army can have auxiliary 
women workers too, girls fresh from 
the capable hands of 4-H leaders, with 
household experience and home eco
nomics training.

By elimination tests the best fitted 
boys and girls could take short courses 
in the vital subjects that will be needed 
when America starts where Hitler left 
off. Everybody knows what that means 
—more food well packed and graded 
than this country ever produced, with 
emphasis on oils and fats. But it also 
means active duty in helping the dis

couraged and weakened farmers abroad 
to pick up where they left off, revitalize 
their soils, and breed up their flocks 
and herds.

This means stopping at once all en
listments or drafts of experienced farm 
teachers and research men and women, 
so that we shall have a suitable and 
competent staff to handle the instruc
tion here. Far too many such persons 
have already gone into line duty which 
gives them far less vital opportunity for 
service than the future must bring.

F INALLY, it would seem that our 
worries about what to do with so 

much competing raw materials in South 
and Central America, so alarming to our 
farm bloc boys, will be partly answered 
by the dire situation overseas when 
peace is reached. For a while anyhow 
all faces will be turned to European out
lets, and it will take the best kind of in
ternational Pan-American organization 
to supply the huge empty cupboards 
and warehouses across the ocean.

“Yes,” says the guy who pays heavy 
taxes, “and who’s going to plank out 
the mazuma to finance all these grand 
food-crusading schemes? More high 
income levies and a load of surtaxes 
besides, just to be sentimental.”

That’s probably the answer true 
enough. Uncle Sam will underwrite 
the restocking of European land and 
larder after the war. It might be spent 
worse, at that. Every nickel used for 
food is worth a dollar shot away.

Whether we pursue our present war
like career because of self-defense, de
mocracy and its destiny, or on some 
highfalutin’ notion that all men every
where are entitled to the same square 
deal—regardless of what way we look 
beyond the invisible horizon, I’ll vouch 
that a full-course meal on the table is 
better introduction to permanent peace 
than a hundred diplomats around the 
table.

After all, won’t it be nice to change 
the tune a trifle so the chorus sings, 
“Praise the Lord, and pass the gravy!”
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Lady (with newspaper in hand): “It 
says here that a woman in Omaha has 
just cremated her third husband.”

Old Maid: “Isn’t that always the 
way? Some of us can’t even get one, 
and others have husbands to burn.”

Then there’s the story about the 
woman who, when she got on the street 
car with ten children, was asked by the 
friendly motorman if they were all her 
children or if it was a picnic.

“Yes,” she snapped, “they’re all mine, 
and it’s no picnic.”

Little Bobby, at Sunday school, was 
deeply impressed by the story of how 
the Lord took a rib from Adam’s side 
and made Eve from it. Later in the day 
Bobby felt a pain in his side.

“Oh, mother,” he gasped, “I think 
I ’m going to have a wife.”

An old Negro minister, in a sermon 
on Hell, pictured it as a region of ice 
and snow, where the damned froze 
through eternity.

“Why do you tell your congregation 
that Hell is a cold place?” asked the 
visiting Bishop.

“I don’t dare tell them people nothing 
else, Bishop. Why, if I was to say that 
Hell was ^varm, some of them old rheu
matic niggers would be wanting to 
start down the first frost.”

Johnny had defined a collision as two 
things coming together at an unex
pected time.

“Now, Willie,” said teacher, “give 
me an example of a collision.” 

“Twins,” answered Willie.

‘Are you troubled by temptations?’ 
‘Why, no. I rather like them.”

“And you mean to tell me that in 
your section of California you have 365 
days of sunshine a year?”

“Exactly so, sir, and that is a mighty 
conservative estimate, too.”

“Just think of it; steak only 20 cents 
a pound, eggs 15 cents a dozen, chicken 
10 cents a pound and milk five cents a 
quart.”

“Where?”
“Oh, nowhere, but just think of it.”

“I represent the Mountain Wool 
Company, ma’am. Would you be in
terested in some coarse yarns?”

“Gosh, yes, tell me a couple.”

Two stenographers were airing their 
troubles. “I ’d like to get a divorce. My 
husband lives in Ohio and I ’m here, and 
we don’t get along.”

“Why don’t you sue him for incom
patibility?” asked the other sympatheti
cally.

“I would if I could catch him at it.”

Telephone operator to new girl she 
is breaking in: “No, honey, you say 
‘Just a moment, please,’ not ‘Hang on 
to your pants, mister.’ ”

Dora: “That sailor is such a dear! 
He’s going to teach me to play cards so 
I ’ll know all about it after we’re mar
ried.”

Daisy: “That’s nice. What game is 
he going to teach you?”

Dora: “I think he calls it ‘solitaire.’ ”
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AVAILABLE LITERATURE 
The following literature on the use of fertilizers in profitable soil and 

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

Circulars
P o tash  P ays on G ra in  (South)
G re a ter P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus ( General)
V ine C rop s (General)
Sw eet P o ta to e s  (General)
Grow M ore C orn  (South)
F e r tilis in g  S m all F ru its  (Pacific Coast) 
P o tash  H ungry F ru it  T re e s  (Pacific Coast) 
F e r ti l is e  P o ta to e s  fo r  Q u ality  and P ro fits  

(Pacific Coast)

B e tte r  C orn  (M idwest) and (N ortheast) 
T h e  Cow and  H er P a stu re  (N ortheast) and 

(Canada)
F e r ti l is e  P a stu res  fo r  B e tte r  L iv esto ck  ( P a 

c if ic  Coast)
W hat Y o u  Sow T h is  F a ll  (Canada) 
H om e-grow n G ra in s fo r  P ro fita b le  Hogs 

(Canada)
W hat A bou t C lo v er?  (Canada)
O f C ourse P m  In te re ste d  (Pastures, Canada)

Reprints
B -8  C om m ercia l F e r tilis e rs  in  G rape G row ing 
K -8  S afeg u ard  F e r tility  o f  O rch ard  S o ils  
T -8  A B a lan ced  F e r ti l is e r  fo r  B rig h t T o b a cco  
CC -8 How I  C o n tro l B la ck -sp o t 
11-8 B a lan ced  F e r tilis e rs  M ake F in e  O ranges 
M M -8 How to  F e r ti l is e  C otton  in  G eorgia 
A -9 Shallow  S o il O rch ard s R espond to  P o tash  
N -9 P ro b lem s o f  Feed in g  C ig a rlea f T o b a cco  
T -9  F e r tilis in g  P o ta to e s  in  New E ngland  
C C -9 M in o r E lem en t F e r tilis a t io n  o f  H o rti

c u ltu ra l Crops 
D D -9 Som e F u n d am en tals  o f  S o il M anage

m ent
K K -9  F lo rid a  S tu d ies Celery P la n t-fo o d  Needs 
M M -9 F e r tilis in g  T o m ato es in  V irg in ia  
P P -9  A fte r  P ea n u ts , C otton  Needs P o tash  
U U -9 O regon B eets  and  C elery  Need B o ro n  
A-2 -4 0  B a lan ced  F e r tilis a tio n  F o r  A pple 

O rchard s
F -3 -4 0  W hen F e r tilis in g , C onsider P la n t-fo o d  

C on ten t o f  Crops 
H -3 -4 0  F e r tilis in g  T o b a cco  fo r  M ore P ro fit 
J -4 -4 0  P o tash  H elps C otton  R esist W ilt, R u st, 

and D rought 
Q -5 -4 0  P o tash  D eficiency  in  New E ngland  
S -5 -4 0  W hat Is  th e  M atter w ith Y o u r S o il?  
T -6 -4 0  3  in  1 F e r tilis a tio n  fo r  O rchard s 
A A -8-40  Celery— B o sto n  S ty le  
CC-1 0 -4 0  B u ild in g  B e tte r  So ils  
E E -1 1 -4 0  R esearch  in  P o tash  S in ce  L ieb ig  
G G -11 -4 0  Raw  M ateria ls F o r  th e  A pple Crop 
1 1 -1 2 -4 0  P od sols and P otash  
J J - 1 2 - 4 0  F e r ti l is e r  in  R e la tio n  to  D iseases 

in  Roses
A-1 -4 1  B e tte r  P astu res in  N orth A labam a 
E -2 -4 1  Use B o ro n  and P o tash  fo r  B e tte r  

A lfa lfa
1 -3 -4 1  S o il and P lan t-tissu e  T ests  as Aids in 

D eterm in ing  F e r ti l is e r  Needs 
H ie  N u trition  o f  M uck Crops 
T h e  C ham plain  V alley  Im proves Its  
A pples

Q -6 -4 1  P la n t's  C ontents Show Its  N u trient 
Needs
A B alan ced  D iet fo r  N ursery S to ck  
T h e  E ffect o f  B o ra x  on S p in ach  and 
Su gar B eets 

W -8 -4 1  C otton  and C orn R esponse to  P otash  
Y -9 -4 1  L adino C lover M akes Good P ou ltry  

P astu re
Z -9-41  G rassland  Farm in g  in  New England  
B B -1 1 -4 1  W hy Soybeans Should  B e F e rtilise d  
D D -1 1 -4 1  J .  T .  Brow n R e b u ilt a W orn-out 

Farm
E E -1 1 -4 1  Cane F ru it  Responds to  High 

P otash

L -4 -4 2
N-5-42

P -5 -4 2
Q -5 -4 2

K -4 -4 1
L-4-41

R -6 -4 1
U -8-41

G G -12 -4 1  B o ra x  H elps P re v e n t A lfa lfa  Y e l
lows in  T en n essee 

H H -1 2 -4 1  Som e Newer Id ea s  on O rch ard  
F e r ti l ity

1 1 -1 2 -4 1  P la n t Sym ptom s Show  Need fo r  
P o tash

B - l - 4 2  G row ing L ad in o  C lover in  th e  N orth
east

C - l - 4 2  H igher A nalysis F e r ti l is e rs  As R e
la ted  to  th e  V ic to ry  P ro g ram  

D -2 -4 2  B o ro n  D eficien cy  o n  L o n g  Islan d  
E -2 -4 2  F e r tilis in g  f o r  M ore and  B e tte r  

V egetab les
F -2 -4 2  P ru n e  T re e s  Need P le n ty  o f  P o tash  
G -3 -4 2  M ore Legum es fo r  O n ta rio  M ean M ore 

Cheese f o r  B r ita in  
H -3 -4 2  Legum es A re E ssen tia l to  Sound  

A gricu ltu re
1 -3 -4 2  H igh-grade F e r tilis e rs  A re M ore P r o f 

ita b le
P erm an en t Hay th e  P la n t Fo o d  W ay 
S o il B a n k  In v estm en ts  W ill P ay  

D ividends
0 - 5 - 4 2  N u tritio n a l In fo rm a tio n  fro m  P la n t 

T issu e  T ests
P u rp o se  and  F u n ctio n  o f  S o il T ests 
P o ta sh  E xten d s th e  L ife  o f  C lover 

Stand s
R -5 -4 2  Legum es W ill F u rn ish  N eeded Ni

trogen
S -6 -4 2  A C om p arison  o f  B o ro n  D eficiency  

Sym ptom s and P o ta sh  L ea fh o p p er 
In ju ry  on A lfa lfa  

T -6 -4 2  T h e  F e r tilis a t io n  o f  P a stu res  and 
Legum es
W ater, F e r ti l is e r  and Good F arm in g  
Som e S o il P ro b lem s o f  the P ied m ont 

W -8 -4 2  L ad ino  F ie ld  Day 
X -8 -4 2  C onserve N itrogen Now 
Y -8 -4 2  T h e  S ou theast Can Grow C lover and 

A lfa lfa
Z -8 -4 2  T h e  O ne-M ule F a rm er Needs a New 

M achine
A A -1 0 -4 2  G row ing Legum es fo r  N itrogen 
B B -1 0 -4 2  In su rin g  S u ccess W ith  In d ian a  

Sw eets
C C -1 0 -4 2  M anaging M ucks In clu d es  C o n tro l 

o f  B low ing
D D -1 0 -4 2  C lover P astu res  fo r  th e  C oastal 

P la in s
E E -1 1 -4 2  Lespedeza P astu res fo r  F lo rid a  
F F -1 1 -4 2  B o ro n  in  A gricu ltu re  
G G -11 -4 2  Som e E xp erien ces  in  A pplying 

F e r tilis e r
H H -1 1 -4 2  T h e  N u trition  o f  th e  C orn  P la n t 
A -1 -4 3  T h e  S a lt  T h a t N early L ost A W ar

U -6 -4 2
V -6 -4 2

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



N eed jjM.—

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
fob cuyiioultu^ie

20 Mule Team. R ef. U. S. Pat. Off.



CONSERVE

< T ^ I T A L  VEGETABLE SEEDS 

NjriCTORY FOODS WITH

The Seed Protectant which is proving 
its Revolutionary Advantages. . .

• SAFE for delicate seeds and safer for operators.
• PROTECTS against "damping off” and seed decay.
• COMPATIBLE with inoculation.
• STIMULATES growth — healthy plants — higher yield.
• LONGER-LASTING. Retains strength. Coats evenly.

Adheres well.
• SELF-LUBRICATING — Peas need no graphite.
• "BUFFER" in Spergon prevents weakening by

soil chemicals.
• PAYS ITS W A Y  by producing higher yield.
• UNIVERSAL — one chemical (organic) for many

varieties o f seeds.

.For fu ll information and distributors’ names, write 

N AUG ATUCK CHEMICAL DIVISION

UNITED STATES RUBBER COMPANY
1230 Sixth Avenue • Rockefeller Center • New York



mSQBj

One of the A m erican potash plants which has made this country independent of foreign
sources of this essential plant food.

POTASH PRODUCTION IN AM ERICA

A 16mm., silent, color film depicting the location and formation of 
American potash deposits and scenes of mining and refining of potash 
in California and New Mexico.

Running time, 40 min. (on 400-ft. reels).

h e r  16MM. COLOR FILM S A V A ILA B L E
Potash in Southern Agriculture Potash from Soil to Plant
In the Clover Potash Deficiency in Grapes and
Bringing Citrus Quality to Market Prunes 
Machine Placement of Fertilizer New Soils from1 Old

Ladino Clover Pastures

W e shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of time of loan.

F o r  additional information w rite:

AM ERICAN POTASH IN STIT U TE, INC.
1155 Sixteenth Street Washington, D. C.

Printed in U.S.A.
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TH R EE ELEPHANT BORAX

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 AN T BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

Arnold Hoffman & Co., Providence, R. I., 
Philadelphia, Pa.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
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.
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., Greenville, Tenn., and Wil
mington, N. C.

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  Co r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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The Whole Truth— N ot Selected Truth
R. H. St i n c h f i e l d , Editor 

Editorial Office: 1155 16th Street, N. W., Washington, D. C.
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Prospective

Plow Pushers

a - r

W HEN the Army takes over the crop harvest next summer, the 
tough old drill sergeant will become the “straw boss’ at thresh

ing time. It will be “hay foot, straw foot” for sure. Appeals to the armed 
forces idling and drilling in domestic camps to harden up with pitch
forks instead of bayonets has a lot of sound sense and also a few links 
of well-seasoned bologna behind it. It has become stylish—in the mode 
of the moment—to refer to the dearth of extra farm hands as a general 
and a universal calamity.

This overlooks the fact that some 
communities are bound to fare better 
if left to their own devices and ready 
resources than if some “do-good” wel
fare committee assumed a self-appointed 
job of gleaning recruits whose bellies 
might be more active than their biceps. 
They would perform greater wonders at 
sausage stuffing than at silage making.

If these numerous committees on 
farm labor do not trip each other up 
in rival flurries to find field hands, 
most of us will be surprised. In any 
event they will be doing the most wel
fare work for the recruits sent from

town to farm, because the brisk tasks 
and long hours of work will build 
them up and spill a lot of fancy fees 
for the nerve specialist. The farmer on 
his side must show a great amount of 
tolerance and conduct himself like any 
wartime instructor in necessary arts and 
crafts—with the extra pleasure of pro
viding a square meal for all who are 
assigned to his bucolic battalion for 
strenuous induction to agriculture.

Some happy instances will occur to 
compensate him for his pains and losses. 
If the army furloughs some hardy Texas 
lads to help the northern stockmen,

3
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they can show off some new tricks with 
the lariat that will save a lot of cow and 
hog calling and fodder carrying. Some 
strange burnt marks and brands may 
appear on hides of Holstein calves in 
place of ear-tags; and the flocks of 
turkeys and sheep in Yankeeland will 
receive some driving hints they never 
knew existed.

Should any of the colored brethren 
be quartered in the northern realm at 
the time when watermelons, roastin’ 
ears, and broilers are ripe for nocturnal 
transportation, there may be some 
gnashing of molars among the provi
dent provincials.

T O offset such disadvantage the 
army should release a squadron of 

Missouri mules, who fully understand 
how to get along with a colored man, 
and whose advent on a push-rake or 
a grain wagon would release more trac
tors to the repair shops for the duration.

Should any of our Wisconsin and 
Michigan teat-yanking specialists be 
ordered to tamper with the dual-pur
pose bovines below the M-D line, we 
may grow alarmed again over the im
mediate prospects for keen lactic com
petition from the region hitherto 
known as the “oleo area.” Rations will 
be weighed and balanced as never be
fore, and the extent of the milk flow 
possible from a herd in a lean-to shed 
on the edge of a field of wild lespedeza 
will cause shudders in the udders of 
our northern cows.

Has anybody ever before brought to 
your thoughtful attention this likely 
chance for topsy-turvy farming when 
the soldiers start to save the farmer 
from labor lack? But the best thing 
about it is that rural workers of the 
various sections of this broad land will 
get to know each other better after 
making contact in this way. Maybe 
it’s just as important for citizens of our 
own country to appreciate each other’s 
practical problems as it is for us to 
try social regeneration and salvation 
among the natives of Tunisia or New 
Guinea.

Of course one of the grave issues

that bobs up when they debate the re
lease of soldiers for farm duty is the 
one of industrial competition with agri
culture. While there are huge areas of 
America that cannot be regarded as 
near enough to war plants to affect the 
result in labor shortages, it is also true 
that some of the most vital productive 
regions relied upon to give us the need
ful dairy, vegetable, and poultry foods 
are also uncomfortably close to the best- 
paying factories working triple shifts 
on huge war orders at “cost plus.”

I had occasion last month to test this 
out through two of our local draft 
boards. Having noted a newspaper re
port that out of 146 boys called for in
duction, 48 of them were from rural 
routes, it seemed to me worth while to 
investigate—just to see if these boards 
were ignoring the mandate issued last 
fall to conserve farm labor.

Upon presenting my challenge and 
my list of farm boys to the local board, 
they quickly assembled the data I 
wanted bearing on the immediate past 
employment of these young recruits. 
Although I was somewhat prepared for 
what they told me, as our area lies in a 
factory zone, I was not quite ready to 
face the figures announced. In short, 
out of the 48 aforesaid farm boys being 
called, only four were actually working 
on farms part time. The rest were in 
all kinds of urban employment, mostly 
in the industries that paid good wages 
on government contracts.

Here the draft boards were stumped. 
They had to call these ex-farmer boys 
under the regulation. This stated that 
boys who had left agriculture without 
previous permission from the boards, or 
were not released that way temporarily, 
were subject to instant classification in 
the first division for duty. No other 
alternative offered. Maybe this was 
unjust and unwise, because it would 
seem that draft boards should have 
power to order the boys best fitted for 
farming to go back to their rural labor 
or else don uniforms.

Lately Congress has been talking 
over this same issue. However, thus 
far most of the debaters have said that
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there is no legitimate power that can 
be exercised to pull men from indus
trial jobs and send them back to farms.

EVEN if a special power was con
ferred by Congress under emer

gency laws, what would be the effect 
on the boys ordered back to relatively 
low wages and longer hours behind 
the cultivator or for loading hay? Re
sentment probably at least, and per
haps sullen or open defiance of their 
employers or parents. The morale of 
the farm would be shattered badly if 
recruits were obtained in this way, by 
force and duress.

I do not know why some folks with 
imagination have not been working on 
a better system of handling these stay- 
at-home farm boys during the war. If 
they had been officially recognized as 
part of a bona fide land-reserve army, 
entitled to wear insignia or buttons, 
some of the mental disturbance among 
the boys deferred from war duty at the 
front might have been avoided.

Looking ahead to the end of the 
struggle, we vision hosts of war-bat
tered farm boys returning to their own 
hearth and heath. Meanwhile to a 
great extent the ones left behind with
out special official recognition—only a 
“release” credited to them—will per
haps be obliged to face two difficult 
positions.

First, they will have to listen to the 
tall yarns and travel tales of the veter
ans, exploits and adventures galore, 
tantalizing in their brilliance and valor. 
Girls and women will idolize them and 
festoon them with garlands. Second,

the returning veterans will be without 
funds and financial reserves to some 
extent, and some of them will look 
with envy and no little malice at the 
accumulations of cash derived from 
wartime poultry, pork, and dairy prices. 
Part of the latter trouble can be averted 
individually by family care in handling 
income and estates, so that the war 
heroes will get their rightful share upon 
returning. But we must take these 
conditions into consideration so that 
the boys who do yeoman service at 
home afield may not be discounted or 
undervalued by comparison with the 
ones who either enlisted or were 
drafted.

But when we turn to the case of the 
farm boys who spend their energy these 
days in important war factory work in
stead of planting and harvesting, it un
folds a new set of problems in the social 
scheme. No doubt returning rural 
veterans will place some of the indus
trial workers in a special class for 
analysis—especially those who benefit 
by extra high wages and bonus plans 
and who have joined up with labor 
unions dominated by ironclad boss rule.

They will often forget the fact that 
their rural brethren produced the guns 
and ammunition which helped the 
warriors to win. They will be far more 
resentful toward them perhaps than 
toward other boys who stayed on farms 
at wages more like those paid to 
soldiers.

Here in this very industrial exodus 
from rural communities to factory 
towns, shown so plainly by recent popu
lation checks, we have an army of men 
and women leaving agriculture and 
livestock raising to punch the time 
clock and profit by the payroll.

Sometimes, of course, the agreement 
to desert the farm for the oasis of war 
employment was previously understood 
between members of the farm family. 
Gains derived from such employment 
at wage rates far beyond the best re
turns at “parity” in agriculture are to 
be absorbed into the upkeep and im
provement of the homestead, after ex- 

( Turn to page 52)
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Lespedeza Is Not 
A Poor Land Crop

By A. L . Grizzard
Agronomist, Va. A. Sc M. College, Blacksburg, Va.

IT  is a well-known fact that the 
annual lespedezas are adapted to a 

wide variety of soil and climatic con
ditions. It is true, also, that lespedeza 
on account of its tolerance to soil acidity 
and its strong feeding habits can pro
duce a profitable crop on soils on which 
alfalfa and red clover would fail. Faulty 
interpretations of these facts during 
the early use of the crop led people to 
make the erroneous statement that “the 
lespedezas would grow as well without 
lime and fertilizers as they would with 
them.”

The fallacy of this statement led 
many farmers to believe that lespedeza 
required very much less plant food to 
produce a ton of hay than is required 
to produce a ton of alfalfa or red clover

hay. Even though lespedeza has the 
ability to utilize plant-food elements 
which are not available to other le
gumes, it does, nevertheless, require 
just as much plant food to produce a 
ton of hay as is required to grow a 
ton of alfalfa or red clover hay.

It takes no argument to show that 
the annual lespedezas remove large, 
in fact very large, quantities of plant 
foqd from the soil. Analyses of alfalfa, 
red clover, lespedeza, and other hay 
crops, when converted into fertilizer 
equivalents, show that these crops are 
heavy users of plant food. The figures 
given in table 1 show that a two-ton 
crop of alfalfa hay removes from the 
soil plant food equivalent to 194 lbs. 
of muriate of potash, 97 lbs. of super

6
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phosphate, and 143 lbs. of ground lime
stone.

The same quantity of lespedeza hay 
removes 144 lbs. of muriate of potash, 
87 lbs. of superphosphate, and 99 lbs. 
of ground limestone.

The removal of nitrogen by these 
crops is particularly striking. Granting 
that they were inoculated with virulent 
organisms and gathered two-thirds of 
the nitrogen from the air (the amount 
generally attributed to be gathered from 
the air when legumes are inoculated)

The increase in acreage of lespedeza 
in Virginia has been phenomenal. 
Only 5,000 acres of lespedeza were 
grown for hay and 2,000 acres for seed 
in 1931. The acreage had increased 
to about 160,000 acres for hay and
30,000 acres for seed in 1941. These 
figures do not include the large addi
tional acreage sown in pastures. Hence, 
regardless of some of its recognized 
limitations, lespedeza is one of the most 
important soil-improving forage plants 
introduced into Virginia within the

T a b l e  1 .— T h e  A m o u n t  o f  P l a n t  F ood R e m o v e d  f r o m  t h e  S o il  b y  C h o ps
E x p r e s s e d  i n  F e r t i l i z e r  E q u iv a l e n t s

Crops Amount
Sodium 
nitrate 

(16% N)

Super
phosphate 

(20% P,Ot)

Muriate of 
potash 

(50% KjO)

Ground 
limestone 

(90% CaCOi)

Pounds Pounds Pounds Pounds
Alfalfa hay................... 2 tons 588 97 194 143
Red clover hay........... 2 tons 473 83 152 121
Lespedeza hay............ 2 tons 513 87 144 99
Pasture.......................... 2 tons 720 133 186 66
Timothy........................ 2 tons 248 74 131 27
Corn.............................. 50 bu. 270 90 22 1
Com stover.................. 2800 lbs. 164 30 112 32

the alfalfa removed 196 lbs. of nitrate 
of soda equivalent from the soil while 
lespedeza removed 171 lbs. These fig
ures clearly show that lespedeza re
moves very large quantities of plant 
food from the soil, especially potash 
and phosphoric acid. It is evident, 
therefore, that lespedeza must be ferti
lized liberally with potash and phos
phoric acid to prevent it from reducing 
the fertility of the land.

Interest in the lespedezas in Virginia 
was stimulated by the introduction of 
the Tennessee No. 76 variety by the 
Tennessee Station in the early 1920’s, 
and the Kobe and Korean varieties by 
the U. S. Department of Agriculture 
a few years later. The chief advantage 
of the newer annual varieties of lespe
deza is that they grow much taller 
than common lespedeza and are there
fore better suited to hay production. 
The earliness and high seed-producing 
capacity of Korean lespedeza are very 
desirable advantages.

past hundred years, and one that has 
had a profound and beneficial effect on 
Agriculture in Virginia, particularly in 
the eastern half of the State.

The annual varieties of lespedeza are 
used principally for pasture, hay, and 
soil-improving crops. They are valu
able in pastures and meadows because 
they make their greatest growth in mid
summer at a time when most of the 
other pasture plants have reached a 
semi-dormant stage. Although these 
annual plants must come back from 
seed each year, they make seed close 
to the ground; and after becoming well 
established, they will persist in pas
tures and meadows as long as condi
tions remain favorable to their growth.

Other reasons why annual lespedezas 
are important in pastures and meadows 
are their wide adaptability to different 
soil conditions and their ability to grow 
on spots where other legumes fail, thus 
bringing into production practically all 
parts of the pasture area. For these
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Lesped eza h ay  on a w ell-fe rtiliz ed  field  in  Southw est V irg in ia .

reasons, lespedeza is recommended for 
most new pasture and meadow seed- 
ings. The grasses should be seeded in 
the fall and lespedeza the next spring. 
It may also be seeded profitably in old 
permanent pastures where it does not 
already exist. The one exception to 
this rule is where a good sod of blue
grass and white clover already exists.

As hay crops, annual lespedezas are 
not logical substitutes for perennial 
and biennial legumes such as alfalfa 
and red clover where soil and climatic 
conditions are favorable for the latter. 
For good results, alfalfa requires a soil 
reaction of pH 6.5 to 7.0, and red clover, 
6.2 to 6.5. Neither of these crops can 
be depended on to produce paying 
crops on land that is too poor to pro
duce at least 35 to 40 bushels of corn 
to the acre. Annual lespedezas, on the

other hand, will grow well on soils with 
a reaction of pH 5.5 to 6.0, and may 
make paying crops of hay on soils 
which are not capable of producing 
more than 25 to 30 bushels of corn to 
the acre. On poor soils, lespedeza,. 
along with liberal quantities of lime 
and fertilizers, should be used as a 
soil-improving crop as a means of build
ing up the soil so that biennial and 
perennial legumes may be used in the 
rotation.

Experiments were conducted at 
Glade Spring in southwest Virginia for 
a period of 7 years, at Appomattox in 
the Piedmont for 4 years, at Staunton 
in the Shenandoah Valley for a period' 
of 2 years, and at Williamsburg in east
ern Virginia for 5 years, to determine 
the most desirable dates for seeding;

( Turn to page 50)

T a b l e  2 .— T h e  E f f e c t  o f  L i m e  on  t h e  Y ie l d  o f  D i f f e r e n t  V a r i e t i e s  o f  A n n u a l .
L e s p e d e z a s

Korean Kobe Tenn. No. 76 Common

Fertilizer
treatments With

lime
Without

lime
With
lime

Without
lime

With
lime

Without
lime

With
lime

Without
lime

Not fertilized. 
Fertilized l . __

Pounds
4333
5184

Pounds
2517
4301

Pounds
3299
4557

Pounds
2351
4004

Pounds
3021
4065

Pounds
2278
3409

Pounds
3277
4253

Pounds
2143
3665

1 Average of 4 different fertilizer treatments which are shown in table 3.



Ohio Farmers Try 
Plow-Sole Fertilizers

By D. F. Beard and J. A, Slipher
Columbus, Ohio

FOR centuries farmers have plowed 
under combinations of plant nutri

ents in the form of farm manures, resi
dues, and sods. The common method 
of using chemical fertilizers consists of 
placing them near the seed in the upper 
portion of the plow-layer. Even though 
the current rates of fertilizing crops are 
only fractional when compared with 
the crops’ needs for nutrients or with 
the volume of nutrients contained in 
applications of manure or good legume 
sods turned under, they are the ceiling 
rates for usual hill or row placements. 
The question then naturally arises as 
to whether heavier amounts of ferti
lizers can be used in the lower portion 
of the plow-layer.

Farmers are searching for a more 
advantageous placement of fertilizers 
for their crops. They desire:

A. To condense into a single opera
tion (or at least two) the labor 
and time incident to the current 
practice of making three or four 
small applications during the crop 
rotation.

B. To supplement the accepted 
plaiiter-placed fertilizers on row 
crops with additional fertilizers 
in the root zones.

This additional fertilization would 
help crops escape the low efficiency of 
shallow applications during dry sea
sons; would eliminate the weed hazard 
set up in wet seasons when nitrogen- 
containing fertilizers are spread in the 
upper portion of the plowed soil; and 
would avoid the danger of wasting ap
plied nutrients caused by sheet erosion 
on sloping land.

The possible advantages of placing 
nutrients deep in the soil are (1 ) the 
plow-sole is more consistently moist 
during the growing season than the 
upper portion, favoring an uninter
rupted rate of solution of the nutrients; 
and (2 ) the greater mass of the corn 
roots lies below the upper plow-layer.

During 1942, several corn growers in 
Ohio ventured to try the plowing-under 
placement of fertilizers. These trials 
were located in Hancock, Wyandot, 
Wood, Madison, and Preble counties. 
The purpose of their undertaking was 
to determine whether large applications 
of complete fertilizer plowed under, 
coincident with the customary hill or 
row applications, would step up the 
yield. No attempt was made to com
pare one method of fertilization with 
another or to compare responses to in
dividual nutrients. On most of the 
farms reported herein the use of com
mercial fertilizers in the past has been

C om parative yields fro m  area  on Farm  4  w here 
5 2 5  lb s. 1 0 -1 0 -1 0  w ere plow ed u n d er fo llow ing  
soybeans. Y ield s 6 8  b u . and 4 9  b u . p e r  a cre  
resp ectiv ely . B o th  areas fe rtiliz e d  w ith 1 0 0  

lb s . 2 - 1 2 - 6  in  h ill  a t p lan tin g  tim e.

9



10 B e t t e r  C rops W it h  P la n t  F ood

higher than commonly practiced, and 
the fertility of the soil is above the 
average for their respective communi
ties.

The desired placement of the ferti
lizers on the bottom of the open furrow 
was not accomplished because the spe
cial plow attachment for this placement 
was not available. The applications 
were actually made by drilling the ma
terial (using a grain drill) onto the 
surface of the soil and then plowing. 
This resulted in the fertilizer being 
mixed from the bottom to the top of 
the plow-layer, rather than being placed 
exclusively at the bottom of the furrow.

On two farms located in Hancock 
and Wyandot counties, applications of 
an 8-8-8 fertilizer were plowed under 
at the rate of 500 lb. to the acre on 
fields used for the production of single
cross seed.

On Farm No. 1 the soil was dark 
colored and of good productivity. A 
crop rotation of corn-wheat-clover had 
been followed on the field used for the 
comparison. Being higher than the 
yield commonly obtained in the pro
duction of inbred line or single-cross 
seed, the increase from the plowed- 
down fertilizer in addition to the ferti
lizer in the drill rows was impressive, 
as shown in table 1.

T a b l e  1 .— F a r m  1

Fertilizer Treatment Seed Yield of 
Inbred Os426

Lb. per acre Lb. per acre
8 -  8-8  
2-12-6

500 plowed down 1 
200 in drill row / 1552

None
2-12-6

plowed down 1 
200 in drill row / 1212

Cain for nlow-down lh .............. 340
% .......... 28%

to grazing. To the sod was added a 
reinforcement of 10 tons of manure 
per acre. The “plow-down” goods was 
again an 8-8-8, and a 2-12-6 grade was 
applied in the drill row. with the 
planter. Unfortunately, in early Au
gust a hailstorm damaged the immature 
crop. The outcome appears in table 2. 
This is the only plot in the series that 
failed to show a significant increase for 
the plowed-under fertilizer.

T a b l e  2 .— F a r m  2

Seed Yield

Fertilizer Treatment

Lb. per acre
8 -  8-8  500 plowed down 
2-12—6 125 in drill row
None plowed down 
2—12—6 125 in drill row

Loss (Crop damaged by hail).

Farm No. 2, in Wyandot county, 
also had a dark colored but heavier 
textured soil (silty clay loam). For the 
past three years the field had been in 
alfalfa, the last season being devoted

On Farm 3, in Wood county, the 
field contained two types of soil, a dark- 
colored clay loam and a black sand. A 
fair legume seeding obtained in a pre
ceding crop of wheat was turned under. 
A 3-18-9 fertilizer was applied in the 
drill row at an acre-rate of 175 lb. 
Yields were obtained on October 1, a 
few days following the first killing 
frost of the season. The moisture con
tent of the harvested corn was about 
the same under both treatments. Re
ported yields are in terms of shelled 
corn at 1514% moisture. Although the 
yield level proved high, the added re
sponse from the plow-down treatment 
stands out.

Some thought-provoking observa
tions were made on a fourth farm in 
Madison County where the fertilizer 
was plowed under in a field consisting 
of four blocks, each with a different 
cropping history. These blocks had 
been in various crops the preceding 

( Turn to page 48)



More Smokes Per Acre
By Joe A. Elliott

Agricultural Extension Service, Knoxville, Tennessee

T h e  L ove b ro th e rs , L . H. and V . C . o f  G reene C ounty, T en n essee , d iscuss h u rley  to b a cc o  cu ltu re
w ith County A gent W . P . D avidson.

ITH  less land, labor, and ma
terials available for wartime to

bacco production, it is more important 
than ever that we squeeze the last 
pound of quality leaf out of every acre.

When a group of growers put the 
question of fertilization to Frank S. 
Chance, superintendent of the Greene- 
ville Tennessee Experiment Station, he 
modestly answered it this way: “We 
didn’t know anything about fertilizing 
tobacco, but we asked the soil questions. 
The soil told us through the warehouse
man’s weight and sales slips what it 
wanted.”

This was Mr. Chance’s way of saying 
they tried out various amounts and com
binations of plant nutrients on different 
soil types over a period of years, and

measured results in terms of pounds and 
dollars.

And now for some of the things the 
soil has told Mr. Chance and his asso
ciates during the last 8-10 years. First 
of all, their results clearly point to the 
desirability of using balanced supplies 
of nitrogen, phosphoric acid, and potash 
if a quality leaf is wanted. The hurley 
plant’s needs, particularly for nitrogen 
and potash, are much higher than many 
fertilizer manufacturers have recognized 
in the past in making up their formulas 
for tobacco.

Summarizing experimental work in 
tobacco fertilization in the Tennessee 
Station’s Annual Report, Mr. Chance 
states:

“Where no potash was added, crops

11
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were poor and the growing plants 
showed its deficiency. The tests indi
cate that where no manure is used, 60 
pounds of K 20  per acre is sufficient to 
produce optimum yields, and that when 
90 pounds is applied, yields may be 
slightly reduced. The additional amount 
of potash may improve the quality, but 
not to a marked degree. It may be 
noted also that when potash is added, 
even to the extent of 240 pounds of 
K 20  per acre, the yield may not be re
duced to any greater extent than when 
only 90 pounds is applied.

factors in producing high-quality leaf. 
Comparisons of plots receiving 5, 10, 
and 15 tons of manure per acre show 
that the plots produced, in marketable 
leaf, 885, 1268, and 1487 pounds per 
acre respectively. The improvement in 
quality was almost as marked as the 
increase in yield.

“Fertilizer tests have been conducted 
on 3 types of soil common to the hurley 
area—on Decatur soil for 8 years, on 
Shackleton silt loam for 5 years, and on 
Nolichucky silt loam for 3 years. In 
general the data from these tests on the

C h lorosis o r  m o ttlin g , in d ica tin g  potash  s ta rv a tio n , b eg in s at th e  to p  o f  th e  o ld er leaves.

“Nitrogen has proved to be a vital 
factor in the production of burley to
bacco, when used with or without 
manure. A mixture of nitrate of soda 
and sulphate of ammonia has been used 
as a source of nitrogen in these tests. In 
most cases 18 pounds of N per acre* has 
been used. It has always been ap
parent that where this amount was in
creased to 30 pounds per acre, both 
quantity and quality of leaf were im
proved. Even in the presence of 15 
tons per acre of good-quality manure, 
18 pounds of N increased yields and did 
not injure quality.

“Results of these tests show that 
manure is one of the most important

different types of soil point in the same 
direction as to potash and nitrogen 
needs. All of the soils are poor in 
phosphorus. Shackleton is so poor that 
a profitable crop cannot be grown with
out the addition of this element. Nitro
gen and potash are of little value in any 
of the soils without the addition of 
phosphoric acid.’\

Recent research with other crops indi
cates that placement of fertilizer has 
considerable bearing on its availability. 
In Tennessee no data on this with to
bacco are available. Many of the better 
growers in the State put fertilizer in the 
row by using a corn drill having a fer- 

( Turn to page 44)



F ig . 1 .  These a lfa lfa  p lan ts  e x h ib it  severe b o ro n  d efic ien cy . N ote th e  d is tin ctly  yellow  top s 
even though th e  o th e r  leaves have a d ark  green  c o lo r . A sh o rten in g  o r  ro se ttin g  o f  th e  tops also

is seen in  p laces.

Boron and Potash for 
Alfalfa in the Northeast

By A. F. Gustafson
Cornell University, Ithaca, New York

VER a period of several decades, 
Northeastern farmers have suf

fered considerable losses as a result of 
certain disorders, often called diseases, 
of alfalfa, fruits, and vegetables. The 
disorder of alfalfa, called “yellow top,” 
was described by Stewart, French, and 
W ilson1 at Geneva, NeW York, in 
1908, Fig. 1. Thirty years later, Mc- 
Larty, Wilcox, and W.oodbridge 2 cured 
“yellow top” by an application of boron. 
The following year, Willis and Piland 8

1 Stewart, F. C., G. T. French, and J . K. Wilson. 
Troubles o f Alfalfa in New York. New York 
Agr. Exp. Sta. Geneva Bui. 305, 1908.

• McLarty. H. R., J . C. Wilcox, and C. G. Wo«d- 
bridge. A Yellowing o f Alfalfa Due to Boron De
ficiency. Sci. Agr. 17:515-517. 1937.

3 Willis, L. G., and J .  R. Piland. A Response
o f Alfalfa to Borax. Jour. Amer. Soc. Agron.
30:63-67. 1938.

reported improvement in the growth of 
alfalfa as a result of an application of 
boron. Now, yellow top is known to 
result from deficiency of available boron 
in the soil, or from conditions that in
terfere with normal functioning of 
boron in the plant. Calcium induces 
boron deficiency in certain cases, but 
how is not clear. Kitchen, in the No
vember 1942 number of this Journal, 
indicated the areas in the United States, 
including the Northeast, in which boron 
deficiency for one or more crops is 
definitely known.

One of the earliest, if not actually the 
first, to use borax for alfalfa in this 
section was Ray Bender, County Agri
cultural Agent in Essex County, New 
York. He put on 10-, 15-, and 25-



14 B e t t e r  C rops W it h  P la n t  F ood

pound-an-acre applications of borax to 
newly established alfalfa in 1937. The 
borax produced marked increases in 
yield of hay and materially extended 
the life of the stand. The use of potash 
also proved beneficial to alfalfa on the 
sandy soil selected by Bender for this 
test.

Many New England agronomists 
have already reported good results from 
the use of boron and potash on alfalfa. 
Borax was applied with and without 
the other trace elements on alfalfa by 
the Agronomy Department in New 
York in 1940. In the fall of that year 
and in 1941, Colwell,4 working on a 
boron fellowship, applied borax and 
potash to alfalfa that showed signs of 
boron or potash deficiencies in a num
ber of New York counties. The tests 
were designed to indicate whether boron 
or potassium or both were deficient. 
In some of these tests, the quantity of 
potash applied proved inadequate to 
supply the needs of alfalfa. In other 
tests, applications of 400 and 800 lbs. of 
muriate of potash an acre produced such 
marked increase in yield of alfalfa hay 
that the farmer, on whose land this test 
was located last fall, treated alfalfa on 
an entire field of the same type of soil 
(a loam) with 400 lbs. of muriate to the 
acre.

4 Colwell, W. E. A Biological M ethod for D e
termining the Relative Boron Content o f Soils and 
Chemical Studies on Certain M etaborates. Unpub
lished thesis, Cornell Univ. 1942.

Although few yield data were taken, 
Colwell’s work indicated that an appli
cation of 20 to 40 lbs of borax to the 
acre is sufficient for alfalfa on some 
soils in New York. Up to 100 lbs. an 
acre, evenly distributed, was not in
jurious to alfalfa nor did such heavier 
applications prove more beneficial than 
40 lbs. an acre. It should be stated, 
however, that borax does not increase 
alfalfa yields on all New York soils.

The oat crop is particularly sensitive 
to boron injury, when borax is applied 
with the fertilizer in direct contact with 
the oat seed. In a test in Franklin 
County, New York, borax markedly 
retarded the germination of oats. When 
the grain was mature, however, one 
could not distinguish between the borax- 
treated and the no-borax plots on the 
basis of the appearance of the grain. It 
appears, therefore, either that boron 
simply delayed germination or that 
the treated oats tillered to such an extent 
as to produce a good stand and what ap
peared to be a satisfactory yield of 
grain.

The effect of borax (plots in dupli
cate) on the yield of a mixture of oats 
and barley was determined on the 
productive Honeoye silt loam on the 
Soil Conservation Service Experimental 
Farm near Marcellus, New York. Part 
of the farm is used for agronomic ex
perimental work by the Agronomy 
Department of the Cornell University

F ig . 2 .  B o ra x  ap p lied  Ju ly  1 1 ,  1 9 4 2 ;  a lfa lfa  harvested  Aug. 2 5 ,  1 9 4 2 .  B o ra x , a t th e  ra te  o f  
ap p ro x im ate ly  3 0  lb s . an acre  was used fo r  p iles  2  and 3 .  No b o ra x  was used fo r  1 and 4 ,  

w hich serve as ch eck s  against th e  b o ra x  tre a tm e n t.
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F ig . 3 .  P la n  o f  a sim p le  te st fo r  need o f 
b o ro n  and potash  on a lfa lfa  o r c lo v e r. C opper, 
m anganese, and z inc may b e  ap plied  acro ss 
these trea tm en ts  to  le a rn  w hether th ese  “ tra c e  
elem ents9* a re  need ed . I t  is assum ed, o f  cou rse , 
th a t a ll o th er needs o f  a lfa lfa  o r c lo v er have 

b een  sup plied .

Agricultural Experiment Station. The 
yield of grain without borax was 1,860 
lbs. to the acre. With 20 lbs. of borax 
to the acre, the yield was 1,420 lbs.; 
with 40 lbs. 1,170 lbs.; and 100 lbs. of 
borax, 420 lbs. of grain to the acre. 
From these meagre data, one may draw 
only tentative or provisional conclusions. 
For the present, however, it may be 
stated definitely that borax should not 
be applied in direct contact with oat and 
barley seed. If needed for alfalfa, boron 
may be broadcast after the nurse-crop 
grain has been harvested.

In applying borax on alfalfa in a 
vegetative state, care should be exercised 
to distribute it uniformly. Temporary 
burning of both alfalfa and clover on 
light soils has been observed in parts 
of fields to which 60 lbs. of borax an 
acre were applied. This damage was 
caused by the absorption of boron 
through the roots of the plants. Had 
the distribution been uniform, it is not 
believed that any damage would have 
been produced.

This observation, however, suggests 
that borax be applied for alfalfa before

growth begins in the spring or im
mediately after the first or second cut
ting of the crop, and before much 
growth has been made. However, with 
care, borax may be put on safely at any 
stage of growth. The plants should be 
dry so that little borax adheres to the 
leaves. Upon going into solution in 
dew or rain water, adhering crystals 
of borax may cause temporary burning 
of the leaves. Mixing borax with moist 
sand or other inert material and sowing 
it by hand proved entirely successful on 
Ho-acre test plots. No burning was 
noted in any case. For larger areas, 
application of borax alone by means of 
seeders of the cyclone, the wheelbarrow, 
or other types appears feasible.

Application in Fertilizers
In the case of larger areas or entire 

fields that require additional treatment 
for alfalfa, borax may be mixed with 
such material and applied simultane
ously. On land known to be deficient 
in both potash and boron for alfalfa, 
borax may be mixed with muriate of 
potash and applied in one operation. 
Or if superphosphate is to be used as 
a top-dressing, although not the best 
way, borax may be mixed with the 
phosphate and the mixture put on with 
the ordinary fertilizer distributor.

The writer spent July and parts of 
August and September 1942 in north
ern New York; July, mainly, in St. 
Lawrence County. The phase of the 
work to be reported on here was a study 
of hay crops, particularly alfalfa and 
clover. Up to the beginning of this 
study, no specific difficulty with these 
crops, except potash deficiency, had 
been reported.

The first crop of alfalfa had not been 
harvested from many fields. In one of 
these fields, that of Ralph Wallace, a 
mild case of yellow top was noted. Soon 
thereafter, yellow top was found on the 
second growth in many fields, par
ticularly on Madrid loam. (Madrid 
loam is well drained and contains an 
abundance of calcium carbonate in the 
sub-soil and often in the surface as 

( Turn to page 42)



A lfa lfa  is n o t on ly  good fe e d , b u t i t  is a legum e.

Indirect Nitrogen 
Fertilization

By H enry C. Harris
Agronomist, University of Delaware, Newark, Delaware

T H E use of nitrogen in war indus
tries has led to a shortage of it for 

fertilizer purposes. In order to meet 
this shortage farmers are urged to util
ize wherever possible all nitrogenous 
by-products on the farm even though 
they may contain only a small amount 
of nitrogen. This means that farm 
manure should be conserved and util
ized to the fullest extent; that straw, 
leaves, and grass should not be burned 
but be incorporated in the soil; and that 
any other type of waste material con
taining nitrogen should be utilized. By 
doing things of this type, the shortage 
will be decreased.

The most important of these by-prod
ucts is farm manure. Its value will 
depend largely on what is lost in the 
following ways: loss of the liquid por

tion, leaching, and volatilization of 
ammonia nitrogen.

Roughly half of the value of farm 
manure is in the urine. Most of the 
readily available nitrogen and practi
cally all the potash of manure is in this 
form. It is, therefore, of great impor
tance that the liquid portion be con
served. The floors in stalls and storage 
pits should be tight so that it will not 
leach out, but possibly the most impor
tant thing to do in this respect is to use 
an abundance of absorptive litter for 
bedding in the stalls. This will retain 
the liquid part and prevent it from Tun
ing off and being lost.

If the manure is thrown outside and 
exposed to the rain or the water from 
the roof of the barn, the soluble material 
in the manure will be lost through leach-

16
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ing, and the value of the manure greatly 
decreased. Every effort should be made 
to prevent leaching of the manure.,* 

Sometimes much of the value of ma
nure is lost through volatilization of the 
ammonia nitrogen. Soon after the ma
nure is produced, bacteria begin the 
process of converting the nitrogen of 
the manure into ammonia compounds 
which are volatile. As the process con
tinues, the loose manure becomes more 
compact and there is a different type of 
bacterial action, and less ammonia com
pounds are produced. The loss of this 
volatile ammonia from the loose fer
menting manure decreases its value. It 
has been found that the addition of 
superphosphate to the manure reacts 
with the volatile ammonia compounds 
and produces ammonium sulfate which 
is not volatile. In that way this addition 
decreases the loss of the ammonia from 
the manure. In addition to saving 
nitrogen, the added superphosphate 
tends to balance the low content of 
P20 5 in manure. (The analysis of ma
nure is about 0.5% N, 0.25% P20 6, and
0.5% K 20 . )  The usual amount of 
superphosphate applied in the gutters is 
one or two pounds per cow. Broiler

and other types of manure could be 
treated in a similar manner.

Caustic forms of lime(5) when used 
on fresh manure have decreased the loss 
of nitrogen, but when applied to fer
menting manure, rapidly liberate the 
nitrogen. For that reason the treatment 
of manure with lime is not generally 
recommended.

Probably the ideal time to spread ma
nure upon the land would be as soon as 
it is produced, but in most cases it has 
to be stored. As pointed out, compac
tion has a tendency to change the, tvpe 
of fermentation with the production of 
less volatile ammonia compounds. If 
the manure has to be stored, possibly 
the best thing to do is to thoroughly 
compact it, keep it moist but not wet, 
protect it from leaching, and do not 
move it, which would again loosen the 
manure.

After the nitrogen is in the soil, it 
should not be allowed to leach out or 
be lost through erosion. This can be 
prevented in most cases by keeping a 
growing crop on the soil. The coverage 
largely prevents the erosion, and the 
growing crop takes up the available 
nitrogen and prevents it from leaching 
out in the soil. If the cover crop is

A good crop  o f  soybeans helps to  d ecrease th e  n itrogen  sh o rtage .
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plowed under, the nitrogen secured by 
it from the soil will be retained and 
become available for future crops. 
Furthermore, the plowing under of the 
green manure tends to maintain an 
active supply of organic matter in the 
soil, and that is of primary importance 
in any soil management program.

The utilization of all nitrogenous 
products and the prevention of the waste 
of the nitrogen thus applied to the soil 
has been greatly emphasized, but there 
is another side of the picture which has 
not received as much attention. It is 
what might be called indirect nitrogen 
fertilization. Indirect nitrogen fertiliza
tion may be defined as doing anything 
which will increase the amount of nitro
gen fixed in the soil by leguminous and 
other free fixing organisms, or increase 
the efficiency of the nitrogen applied or 
the nitrogen already in the soil. It may 
be just as important as applying nitro
gen directly.

Minerals play an important part in 
this connection, and more emphasis 
should be given to that point.

ganic matter is woody or high in carbon 
in relation to nitrogen, the available 
nitrates will be produced more slowly. 
In very acid soils, even though they are 
well supplied with organic matter, 
nitrates will not be produced generously, 
and thus crops will suffer from an in
adequate supply of nitrates even though 
the total amount of nitrogen in the soil 
may be sufficient. Lime, and to a lesser 
degree, phosphorus and potassium, en
courages this transformation of nitrogen 
from the unavailable organic form to 
the available nitrate form.

Leguminous crops are always impor
tant because of their high nutritional 
value, but they are especially important 
at this time because the organisms which 
grow on the roots of the plants gather 
nitrogen from the atmosphere and fix 
it in the nodules formed on the roots. 
In that way the nitrogen content of the 
soil is increased. Few leguminous crops 
do well on a soil without a liberal sup
ply of lime, phosphorus, and potassium. 
The composition of leguminous and 
non-leguminous crops varies consider-

T a b l e  1 .— P o u n d s  o f  E l e m e n t  i n  1 ,0 0 0  P o u n d s  M a t e r i a l  

(From 20th Edition Feeds and Feeding by Morrison)

Calcium Phosphorus Potassium Magnesium Nitrogen

Alfalfa hay................. 14.3 2.1 20.2 2 .6 23.5
Red clover hay......... 12.1 1.8 15.8 2.8 18.9
Timothy hay............. 2 .7 1 .6 13.6 1.4 9 .9
Oat hay....................... 2 .2  • 1.7 10.9 1.6 13.3

Practically all of the nitrogen in the 
soil is in the form of organic matter. 
Before it is utilizable by plants it has 
to undergo decomposition, ammonifica- 
tion, and nitrification. The principal 
factors which affect this transformation 
by microorganisms of the nitrogen from 
the complex forms to the available forms 
jare aeration, nature of the organic mat
ter, and mineral supply. Aeration is 
largely a matter of drainage, and this 
means that good drainage is necessary 
for the proper functioning of these or
ganisms as well as the normal develop
ment of the growing crop. If the or-

ably, but Table 1 will illustrate in a 
general way the difference in the two 
types of plants.

The legumes, alfalfa and clover, take 
more minerals from the soil than the 
non-legumes, timothy and oats; and 
unless these minerals are well supplied, 
the leguminous crops are not going to 
thrive, and for that reason are not going 
to add as much nitrogen to the soil as 
otherwise they would.

The quantity of nitrogen added to a 
soil by growing a leguminous crop un
doubtedly is variable, but Table 2, com
piled from the results of Lyon and
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P ile s  o f  b ro ile r  m an u re leach ed  by ra in .

Bizzell (3 ), will give some indication.
These crops were harvested and the 

fixation figures include the nitrogen re
moved in the crops. The soil in the 
soybeans, field beans and rye, barley or 
oats experiment was lower in nitrogen 
than at the beginning of the experiment 
because more was removed in the har
vested crop than was added, but in all 
the other cases there was an average 
yearly increase in the soil of from 40 to 
60 pounds of nitrogen per acre. All 
kinds of results have been reported, 
depending on the conditions. In any 
case, the amount of nitrogen added to 
the soil by legumes is related to how

well they grow, and they will not grow 
well unless they are generously supplied 
with minerals. For that reason, state 
experiment stations generally recom
mend for legumes liberal amounts of 
lime, phosphorus, and potassium.

There is a certain amount of nitrogen 
taken from the atmosphere and fixed in 
the soil by organisms not associated with 
legumes. How much this amounts to 
is not very definitely established. The 
results given above indicate a nitrogen 
fixation of 17 lbs. per acre per year, 
where barley, rye, and oats were grown 
without legumes. Lyon and Wilson(4) 

( Turn to page 45)

T a b l e  2 .— N it r o g e n  F ix a t io n  b y  L e g u m e s

Nitrogen of soil, gain, Average annual
Crop or loss, in 10 years, nitrogen fixation,

pounds per acre pounds per acre

Red clover alternated with rye or barley.......... 532 146
Alsike clover alternated with rye or barley........ 595 136
Alfalfa alternated with rye or barley................... 607 241
Sweet clover alternated with rye or barley........ 420 163
Soybeans alternated with rye or barley............... - 4 2 102
Field beans alternated with rye or barley........... - 1 0 0 57
Rye, barley, or oats.................................................. - 5 2 17
Alfalfa each year........................................................ 505 268



Winning the Battle 
For the Land

By T. S. Buie
Regional Conservator, Southeastern Region, Soil Conservation Service, Spartanburg, S. C.

“JSljat mr nrrb tobau ta proburtiur rotiBPruation to Ijrlp na prnburp mora anb 
prnburr it more rffirirntltJ. 0ur ronarrttalion program must br abaptablr to 
tbr nrrba of thr fyour, or m? mnat make it so. (ftonarnration mnat take an 
aggrraainr rolr in tt|p mar effort.”

—#rrrrlarg of Agrirulturr BJirkarii 
in Annual ffirporl far 1942.

T HE total resources of the United 
States are pledged to winning the 

war and winning it as quickly as pos
sible. In an endless stream airplanes, 
tanks, machine guns, bombs, and other 
instruments of war are pouring from 
factories that during peace time pro
duced automobiles, tractors, typewrit
ers, and other goods for civilian use.

Converting manufacturing plants for 
wartime production was accomplished 
in most instances practically overnight, 
demonstrating typical American inge
nuity under stress of an emergency.

Farmers, too, have responded to the 
call for increased production. Many 
are growing new crops to replace im
port losses caused by enemy action or 
lack of shipping facilities. The hemp 
acreage, for example, has been ex
panded considerably in Kentucky and 
several Midwestern States. Japanese 
successes in the Far East also make it 
necessary to grow more peanuts and 
soybeans for vegetable oil.

This shift to essential war crops will, 
however, require far more intensive use 
of land resources in the Southeast. 
Many acres of idle or abandoned land 
in the Southeast—some 8 million acres 
according to 1940 census reports—may 
have to be brought back into safe and 
useful production if we are to meet the

food needs of our country and our 
allies.

Obviously, we cannot afford to fol
low exhaustive farming practices that 
endanger the productive capacity of 
the soil. To have the farm plants break

SOIL CONSERVATION DISTRICTS IN THE SOUTHEAST

| M C A  I* SOIL CONSCHVATION OlSTftiCTS

mum ten or  ..................
ACNCS IN O lf TNlCTS. .  .  J 4 0 ,151,000 

IMMMKT

E very sta te  in  th e  S o u th ea st has a so il co n 
serv atio n  d is tr ic ts  law o r  en a b lin g  a c t th a t 
gives fa rm ers  th e  leg a l m echanism  fo r  o r 
gan isin g  and o p eratin g  d is tr ic ts . M ore d is tr ic ts  
a re  b e in g  fo rm ed  in  K en tu ck y  and T ennessee, 
w hich w ere am ong th e  la st s ta tes  in  th e  S o u th 
east to  pass d is tr ic t  law s and con seq u en tly  
as shown by  th e  m ap do n o t as yet hav e as 
m any d is tr ic ts  as som e o f  th e  o th e r  s ta tes . 
P ra c tic a lly  h a lf  th e  land  a re a  in  th e  So u th east 

is  in  d is tr ic ts .

20



March 1943 21

INCREASE IN LIVESTOCK
CATTLE HOGS POULTRY

BEFORE AFTER BEFORE AFTER BEFORE AFTER

46 ,549

25,557

40,890
253,523

25,326 158,518

A b o v e : By p ro d u cin g  m ore feed  as ca lled  fo r  in  th e ir  con serv atio n  p lan s, th e  fa rm ers  co o p era tin g  
w ith so il con serv atio n  d is tr ic ts  w ere ab le  to  ra ise  la rg e r  nu m bers o f  c a ttle , hog s, and  p o u ltry .

B elo w : P ro d u ctio n  o f  p eren n ia l hay in creased  2 6 7  p e r c e n t ;  an n u al hay , 8 1  p er c e n t ;  and im proved  
p astu re , 2 1 5  p er cen t on th e  1 ,8 2 9  fa rm s in  S o u th eastern  so il con serv atio n  d is tr ic ts  covered

in  th e  survey.
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A b o v e : S u b s ta n tia l in crea ses  in  th e  acreage  o f  ku d zu , s e r ic e a , and a lfa lfa ,  a ffo rd in g  m o re  b ay  
and p astu re  fo r  liv e sto ck , resu lted  on  th e  1 ,8 2 9  S o u th ea stern  farm s fo llo w in g  th e  ad op tion  o f

co n serv atio n  p lan s .

B e lo w : F a rm ers  in terv iew ed  in  th e  survey rep o rted  2 ,5 1 0 ,8 3 2  m ore cow -days grazin g  ann u ally  
fro m  b o th  p e re n n ia l and  an n u al legum es a f te r  con serv atio n  fa rm in g . B o th  k in d s o f  legum es h e lp

keep  up m ilk  and  b e e f  p ro d u ctio n .

COW-DAYS GRAZING
PERENNIAL LEGUMES ANNUAL LEGUMES

BEFORE AFTER BEFORE AFTER

1,482,138

4 3 5 ,230
5 5 6 ,4 8 0

2 ,0 2 0 ,4 0 4
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OATS
ACREAGE

BEFORE AFTER

32,501

19,085

YIELD PER ACRE
IN BUSHELS

BEFORE AFTER

33.5

27.3

TOTAL PRODUCTION
IN BUSHELS

BEFORE

520,371

AFTER

1,090,285

A b o v e: F arm ers  coo p era tin g  w ith so il con serv atio n  d is tr ic ts , covered  in  th e  survey, g rea tly  exp an ded  
th e ir  acreage o f  o a ts, and  th ro u gh  con serv atio n  m easures raised  th e ir  y ie ld s fro m  2 7 .3  to  3 3 .S

bu sh els  an a cre .

B elo w : C oop erators o f  so il con serv atio n  d is tr ic ts  now grow m ore w heat th an  fo rm erly  fo r  fe e d in g  
liv esto ck  and fo r  fam ily  use. T h e  survey showed a su b sta n tia l in crea se  in  acreage  and an in crea se

in  yie ld  fro m  1 4 .5  to  1 9 .9  bu shels an  acre .

WHEAT
ACREAGE

BEFORE AFTER

10,398
9,279

YIELD PER ACRE 
IN BUSHELS

BEFORE AFTER

19.9

14.5

TOTAL PRODUCTION 
IN BUSHELS

BEFORE AFTER

207,319

134,481
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PEANUTS

ACREAGE

BEFORE AFTER

YIELD PER ACRE 
IN POUNDS

BEFORE AFTER

TOTAL PRODUCTION 
IN POUNDS

BEFORE AFTER

9 ,0 6 6 9 3 9 . 7

7, 2 7 8
7 8 7 .5

8 ,5 1 9 ,4 9 3

5 ,7 3 1 ,6 7 2

A b o v e : In  th e  p eanu t-grow ing sectio n s  o f  th e  S o u th e a st, co o p era to rs  o f  s o il  co n serv atio n  d is tr ic ts
not only  in creased  th e ir  p eanu t acreage  to  m eet w ar dem and s, b u t ra ised  th e ir  a c re  y ie ld s,

resu ltin g  in  g re a te r  to ta l p ro d u ctio n .

B e lo w : M ore land  in  so il-co n serv in g  cro p s resu lts  when fa rm ers  grow th e ir  own legum e and grass
seed . T h e  c h a r t  show s th e  su b sta n tia l in crea se  in  seed harvested  on  th e  1 ,8 2 9  fa rm s fo llow ing

co m p lete  system s o f  co n serv atio n  fa rm in g .

LEGUME AND GRASS SEED HARVESTED
POUNDS OF LEGUME SEED POUNDS OF GRASS SEED
BEFORE AFTER BEFORE AFTER

4,564pl0

751,473 4 9 2 ,6 9 0

113,700 

I I I I l-l I I I I I
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COTTON

ACREAGE

BEFORE

4 9 ,5 9 0

A FTER

40 ,155

YIELD PER ACRE
IN POUNDS

BEFORE AFTER

385.1

2 9 4 .5

TOTAL PRODUCTION
IN B A LES

BEFORE

2 9 ,2 0 7

AFTER

3 0 ,9 2 6

A b o v e : Se lectiv e  land  use and im proved  cro p  ro ta tio n s  in clu d in g  legum es en ab led  th e  farm ers  
interview ed in  th e  survey to  ra ise  th e ir  acre  yield  and to ta l p ro d u ctio n , a lth o u g h  th ey  p lan ted

1 9  per cen t few er a cres.

B elo w : F arm ers  canvassed  in  th e  survey reduced  th e ir  co rn  acreage co n sid erab ly , b u t by  b u ild in g  
up th e  p ro d u ctiv ity  o f  th e ir  so il w ere ab le  to  ra ise  m ore co rn  on few er a cres. T h e  yie ld  rose

fro m  1 7 .7  to  2 5 .2  bu sh els  an a cre .

CORN
ACREAGE YIELD PER ACRE 

IN BUSHELS
TOTAL PRODUCTION 

IN BUSHELS
BEFORE AFTER

70 ,357

BEFORE

56 ,527
17.7

AFTER

2 5 .2

BEFORE

1,246,461

AFTER

1,424,481
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TOBACCO
ACREAGE

BEFORE

2 , 3 4 9

AFTER

2 , 0 1 9

YIELD PER ACRE
IN POUNDS

BEFORE

891 .5

AFTER

1 ,046.8

TOTAL PRODUCTION
IN POUNDS

BEFORE

2 , 0 9 4 , 1 2 9

AFTER

2 , 1 1 3 , 0 3 8

T o b a cc o  grow ers em p loy in g  co n serv atio n  m eth od s ra ised  m ore to b a cco  even thou gh  th e  acreage was 
sm a lle r . Im p rov ed  row  arran g em en t and  cov er cro p s acco u n ted  largely  fo r  th e  b e tte r  y ie ld s.

down in the middle of the war would 
be a major catastrophe, and even after 
the war, a hungry, battle-worn world 
will look to this country for food.

The demands that war conditions 
have imposed upon agriculture may in 
reality prove highly beneficial to most 
farms in the Southeast. The substitu
tion of feed and forage crops for such 
clean cultivated crops as cotton and 
tobacco so that more livestock and live
stock products can be produced to sup
ply war needs is a good conservation 
measure. On the other hand, market 
peanuts are a notable exception. This 
war crop is badly needed, but it is ex
tremely “hard” on the land. Improved 
conservation methods that are being 
developed promise, however, to help 
the farmer grow this crop with less 
damage to the land.

Now that increased farm production 
is a No. 1 war job, it is gratifying to 
note that conservation farming in re
cent years has spread rapidly through
out the Southeast and other regions of 
the country, and has definitely proven

itself a wartime production tool as well 
as a means of saving the soil.

A major share of the success in this 
rapid advancement of soil ,conserva- 
tion in the Southeast in recent years 
may be credited to the farmer-operated 
soil conservation districts. As of Jan
uary 1, 1943, there were 56,746 South
eastern farmers actively cooperating 
with the districts by following com
plete systems of conservation farming. 
Their farms cover nearly 10 million 
acres, and daily more farmers are join
ing this conservation army.

A soil conservation district is a local 
cooperative in which farmers work to
gether in solving their conservation 
problems. State enabling laws provide 
the legal machinery for organizing and 
operating districts, and every state in 
the Southeast—Kentucky, Tennessee, 
Virginia, North Carolina, South Caro
lina, Florida, Georgia, Alabama, and 
Mississippi—has such a law.

At the head of each district is a board 
of five resident farmer-supervisors, who 

( Turn to page 39)
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A b o v e: S tr ip  cro p p in g  en ab les  fa rm ers  to  o b ta in  b e tte r  y ie ld s and  at th e  sam e tim e  p ro te c t th e ir  
land  again st e ro sio n . T h ese strip s  4 f  harvested  b arley  w ere b e in g  plow ed fo r  p lan tin g  to  a

m ix tu re  o f  a lfa lfa  and < tim othy .

B e lo w : C on tou r cu ltiv a tio n  h ere  is  supp orted  by s trip  cro p p in g— a ltern a te  band s o f  co rn  and  
sm all gra in  a ll p lanted  on th e  co n to u r. In  th is  field  th e  co m b in a tio n  o f  tw o e ro s io n -co n tro l 

m easures was necessary  to  p ro te c t th e  so il e ffectiv ely .



A b o v e : C rim son c lo v e r, w idely used in  th e  S o u th ea st as a  w inter co v er c ro p , is  b e in g  plow ed 
u n d er h e re  on  a S o u th  C a ro lin a  farm  in  th e  sp rin g  to  b u ild  up th e  so il. A ch a in  lap p in g  over 

th e  m old b oard  help s plow  th e  c lo v e r u n d er p ro p erly .

B e lo w : P low ing u n d er a  field  o f  c ro ta la r ia  in  N orth  C aro lin a  w hich is  to  b e  p lan ted  to  co rn  th e  
fo llo w in g  sp rin g . T h e  co rn  w ill b e  fo llow ed  by  sm all g ra in  in  th e  f a l l  and lespedexa th e  fo llo w in g

sp rin g .



A b o v e : T h is  G eorg ia  fa rm e r finds sericea  th a t he grow s in  strip s  on a steep  h ills id e  e x ce lle n t feed  
f o r  h is  liv esto ck . He is using a hand  scy th e to  c u t th e  sericea  fo r  hay , a lth o u g h  m ach in ery  usually

can  b e  used on such  strip s.

B e lo w : A good grow th o f  co tto n  p lan ted  on th e  co n to u r in  th e  P ied m o n t sectio n  o f  So u th  C a ro lin a , 
w here farm ers  fo r  years have o u t o f  necessity  farm ed  on th e  co n to u r. T h ey  are  encou raged  to  

grow c o tto n  in  im proved  ro ta tio n s , in clu d in g  legum es, to  insu re  a p rod u ctive  so il.



A b o v e : B y  grow ing la rg e r  feed  su p p lies, co o p era to rs  o f  so il con serv atio n  d is tr ic ts  have b een  ab le  
to  en la rg e  th e ir  p o u ltry  flo ck s . H ere C h arles H utch ings, R o ck m a rt, G a., and a n e ig h b o r p laym ate

pay a v is it to  th e  p o u ltry  yard .

B e lo w : M ore m eat fo r  A m erican  fo rc e s  and o u r A llies is b e in g  p rod u ced  by S o u th eastern  fa rm ers. 
F arm s covered  in  th e  survey had  1 5 ,0 0 0  m ore hogs a f te r  con serv atio n  fa rm in g  th a n  b e fo re .
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Share-cropping, a form of tenancy very common in but 
not restricted to the South, has long been the subject of 
much discussion from the economic, sociologic, and 
agricultural viewpoints. It therefore is interesting and 
valuable to have accurate data on the subject, such as 
have been collected and analyzed by G. W. Forster.

Dr. Forster is Professor and Head of the Department of Economics at the 
North Carolina State College of Agriculture and collected his data over a period 
of 10 years, beginning in 1928 and ending in 1937. The North Carolina Agri
cultural Experiment Station recently published his findings as its Technical 
Bulletin No. 73 entitled “Cropper Farming in the Coastal Plain.”

The author shows that the share-cropping system was a natural outgrowth of 
conditions prevailing following the Civil War. He has studied the utilization 
of land by the share-cropper as well as the owner, the fertilizer used, farming 
systems followed, income obtained, and the factors affecting them. Based on 
these studies, the defects of the cropper-farming system and suggested remedies 
are given.

One of the principal points of discussion in connection with share-cropping has 
always been whether or not the share-cropper will utilize the land as efficiently as 
would the owner and whether he will carry on farming practices designed to 
conserve or build up the soil. Dr. Forster’s data indicate that there are some 
grounds for criticising the share-crop system on these points.

Share-croppers tend to grow cash crops which are soil-depleting and frequently 
make conditions favorable for erosion, whereas the owner will devote more of his 
land to hay crops, soil-improving crops, vegetables, and forage for livestock. 
The share-cropper uses more of the fertilizer of a higher grade on the more 
important cash crops. In general, about a quarter of the acreage was fertilized 
with low-grade analyses. This is far too great an acreage being treated with 
uneconomical fertilizers, yet possibly many felt that this percentage would have 
been much greater than this survey indicates.

Many Units A re Too Small

In the analysis of the defects of the share-cropping system of tenancy, Dr. 
Forster believes that in many cases the units farmed are too small to be used 
advantageously, almost requiring that the share-cropper devote most of the 
acreage to cash crops rather than try to grow more livestock. The small size also 
prevents the most efficient layout of the farm. In suggesting remedies for the 
present defects in the system, a restricting factor is that the operator is interested 
only in short-time returns.

Under the suggested improvements, it is proposed that more forage crops be 
grown and livestock in greater numbers be introduced. The author shows how 
this can be done and still provide a slightly higher income to the share-cropper, 
and the soil would be maintained in much better condition. If the cropper
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should stay on the farm, of course, the improved soil fertility would be reflected 
in greater returns in the future.

Dr. Forster brings out many other very interesting and significant phases of 
share-cropping. His study merits the attention of both landowner and tenant, 
as well as others interested in the stability and improvement of American 
agriculture.

Common lespedeza, a native legume of eastern 
Asia, was introduced into this country from Japan 
in the early part of the last century. First identified 
at Monticello, Georgia, in August 1846, its true 
value was not recognized until many years later. 
From this area it spread as a wild plant over mil

lions of acres of pasture land throughout the South. With the improvement of 
common lespedeza by plant selection, first started by the Tennessee Agricultural 
Experiment Station, and with subsequent introduction of the annual varieties, 
Kobe and Korean and the perennial, Lespedeza sericea, the lespedezas came into 
general use. Recognition of their value for hay, pasture, and soil conservation 
and improvement has made the crop one of major importance in the eastern 
half of the United States.

The natural range for lespedeza is roughly from the Great Plains to the Atlantic 
Seaboard and south of a line running from southern Iowa eastward through 
southern Pennsylvania and New Jersey. It will grow on almost any type of soil 
and does well on soils too sour and too low in fertility for clover or alfalfa. 
Not unlike other farm crops, however, it makes its best growth on the more 
fertile soils. An average yield of hay for annual lespedeza is about one ton per 
acre. On fertile soils two to three tons are not uncommon. Sericea yields, under 
favorable moisture and fertility conditions, frequently reach as much as four 
tons per acre.

Feeding trials indicate that annual lespedeza hay is nearly equal to alfalfa. 
Its protein content, if the crop is cut just before the first bloom, varies from 10 to 
15%, depending upon the fertility of the soil on which it is grown. Lespedeza 
provides excellent pasturage during summer and fall when the grasses are usually 
more or less dormant. Not only does it afford good cover for prevention of soil 
erosion, but by adding nitrogen and organic matter makes a substantial con
tribution to soil productivity.

H as G reat Potentialities

The role of lespedeza in American agriculture, and particularly in the agricul
ture of the South, has been a most important one. The significance of this con
tribution, however, can only be appreciated when weighed against the poten
tialities under optimum conditions of fertility. Elsewhere in this issue Dr. A. L. 
Grizzard of the Virginia Agricultural Experiment Station discusses broadly the 
fertility requirements of lespedeza in an article entitled “Lespedeza Is Not A Poor 
Land Crop”. We are sure that after receiving this information, many growers 
will want to revamp their fertility practices in an effort to get maximum produc
tion from their lespedeza acreage. Whether this gift from the land of the 
Rising Sun turns out to be a blessing to American agriculture, or to use the 
words of a distinguished American agronomist, be accepted as just another 
“milestone in a decadent agriculture.” is up to the dissemination of the new 
findings in cultural practices.
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Farm  Prices of Farm  Products*
Cotton
Cente

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wbeat
Cents

Hay
Dollars

Cottonseed
Dollars Truckper lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops

1910-14 Average 12.4 10.4 6 9 .6 8 7 .6 6 4 .8 8 8 .0 11.94 21.59
1920...................... 32 .1 17 .3 249.5 175.7 144.2 224.1 21 .26 51.73
1921...................... 12 .3 19.5 103.8 118.7 58 .7 119.0 12.96 22 .18
1922...................... 18 .9 2 2 .8 9 6 .7 104.8 5 8 .5 103.2 11.68 35 .04
1923...................... 26 .7 19 .0 84 .1 104.4 80 .1 98 .9 12.29 43.69
1924...................... 2 7 .6 19 .0 8 7 .0 137.0 91 .2 110.5 13.28 38.34
1925...................... 22 .1 1 6 .8 113.9 171.6 99 .9 151.0 12.54 35 .07
1926...................... 1 5 ;i 17 .9 185.7 156.3 69 .9 135.1 13.06 27.20
1927...................... 15 .9 20 .7 132.3 114.0 7 8 .8 120.5 12.00 28 .56
1928...................... 18 .6 20 .0 82 .9 112.3 89 .1 113.4 10.63 37.70
1929...................... 17.7 18.6 9 3 .7 118.4 87 .6 102.7 11.56 3 4 .98
1930...................... 12 .4 12.9 124.4 115.8 7 8 .0 80 .9 11.31 26 .25
1931...................... 7 .6 8 .2 72 .7 92 .9 4 9 .8 48 .8 9 .7 6 17.04
1932...................... 5 .8 10 .5 4 3 .3 57 .2 28 .1 3 8 .8 7 .5 3 9 .7 4
1933...................... 8 .1 12.9 66 .0 59 .4 36 .5 58 .1 6.81 12.32
1934...................... 12 .0 17.1 6 8 .0 79 .1 61 .3 7 9 .8 10.67 26 .12
1935...................... 11 .6 16.1 49 .4 7 3 .9 77 .4 8 6 .4 10.57 35 .56
1936...................... 11.7 17.2 9 9 .6 85 .3 76 .7 96 .0 8 .93 31.78
1937...................... 11.1 19.9 88 .3 9 1 .8 9 4 .8 107.1 10.36 30 .24
1938...................... 8 .3 17.2 55 .5 76 .9 49 .0 66 .1 7 .5 5 21 .13
1939...................... 8 .7 13.6 68 .1 7 5 .4 47 .6 63 .6 6 .9 5 22.17
1940...................... 9 .6 15.1 70 .7 85 .2 59 .0 73 .9 7 .6 2 24.31
1941...................... 13 .3 19.1 6 4 .6 94 .4 64 .3 84 .0 8 .1 0 35 .04
1942...................... 18.51 28 .3 110.0 108.3 7 9 .5 101.8 10.05 44 .42

February. . . . 17.80 15.0 104.5 9 8 .6 7 6 .6 104.9 10.76 45 .04
M arch............. 18.06 13.4 103.9 100.2 78 .4 105.1 11.03 44 .18April................ 19.03 12.7 116.2 102.4 79 .7 99 .7 11.13 43 .90
M ay ................. 19.17 21 .3 114.8 105.6 81 .4 9 9 .8 10.82 43 .99Ju n e ................. 18.26 30 .2 111.1 108.6 81 .9 95 .7 10.00 43 .87
Ju ly .................. 18.55 31 .0 125.8 112.2 83 .1 9 4 .6 9 .0 5 43.20
August............ 18.03 33 .5 115.4 137.3 8 3 .4 9 5 .4 8 .89 44 .04
September. . . 18.59 35 .1 107.7 120.5 82 .6 102.6 9 .0 3 45 .33
October........... 18.87 4 2 .3 102.5 107.9 77 .5 103.5 9 .3 9 46 .46
November.. . . 19.22 3 9 .8 108.4 103.5 7 5 .9 104.4 9 .8 4 45.01
December.. . . 19.55 40 .0 111.8 110.3 80 .2 110.3 10.46 44.72

1943
January.......... 19.74 35.1 117.8 121.4 88 .0 117.5 11.20 44 .34
February........ 19.68 18.2 125.7 129.8 90 .4 119.5 11.94 44 .88 • • • •

Index Numbers (1910- 14 = 100)
1920...................... 259 166 358 201 223 255 178 240
1921...................... 99 187 149 136 91 135 109 103
1922...................... 152 219 139 120 90 117 98 162
1923...................... 215 183 121 119 124 112 103 202
1924...................... 223 183 125 156 141 126 111 177 1501925...................... 178 161 164 196 154 172 105 162 1531926...................... 122 172 267 178 108 ■ 154 109 126 1431927...................... 128 199 190 130 122 137 101 132 1211928...................... 150 192 119 128 138 129 89 175 1591929...................... 143 179 135 135 135 117 97 162 1491930...................... 100 124 179 132 120 92 95 122 1401931...................... 61 79 104 106 77 55 82 79 1171932...................... 47 101 62 65 43 44 63 45 1021933...................... 65 124 95 68 56 66 57 57 1051934...................... 97. 164 98 90 95 91 89 121 1041935...................... 94 155 71 84 119 98 89 165 1261936...................... 94 165 143 97 118 109 75 147 1131937...................... 90 191 127 105 146 122 87 140 1221938...................... 67 165 80 88 76 75 63 98 1011939...................... 70 131 98 86 73 72 58 103 1091940...................... 78 145 102 97 91 84 64 126 1211941...................... 107 184 93 108 99 95 68 162 1451942...................... 149 272 158 124 123 116 84 206 199February. . . . 144 144 150 113 118 119 90 209 161M arch............. 146 129 149 114 121 119 92 205 136April................ 153 122 167 117 123 113 93 203 158M ay................. 155 205 165 121 126 113 91 204 152Ju n e ................. 147 290 160 124 126 109 84 203 169J u ly . , .............. 150 298 181 128 128 108 76 200 200August............ 145 322 166 157 129 108 74 204 256September. . . 150 338 155 138 127 117 76 210 191October........... 152 407 147 123 120 118 79 215 226November... . 155 383 156 118 117 119 * 82 208 238December.. . .  
1943

158 385 161 126 124 125 88 207 293
January.......... 159 338 169 139 136 134 94 205 277February........ 159 175 181 148 140 136 100 208 301
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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

1910-14............. S2 .68 * $2.85 $3 .50
1922.................... 3 .0 4 2 .5 8 6 .07
1923.................... 3 .0 2 2 .9 0 6 .19
1924.................... 2 .99 2 .4 4 5 .87
1925.................... 3 .11 2 .4 7 5 .41
1926.................... 3 .0 6 2.41 4 .4 0
1927.................... 3 .01 2 .2 6 5 .07
1928.................... 2 .6 7 2 .3 0 7 .0 6
1929.................... 2 .5 7 2 .04 5 .6 4
1930.................... 2 .4 7 1.81 4 .7 8
1931.................... 2 .3 4 1 .46 3 .1 0
1932.................... 1 .87 1.04 2 .1 8
1933.................... 1 .52 1 .12 2 .9 5
1934.................... 1 .52 1.20 4 .4 6
1935.................... 1 .47 1 .15 4 .5 9
1936.................... 1 .53 1.23 4 .1 7
1937.................... 1.63 1.32 4 .91
1938.................... 1 .69 1 .38 3 .6 9
1939.................... 1 .69 1 .35 4 .0 2
1940.................... 1 .69 1 .36 4 .6 4
1941.................... 1 .69 1.41 5 .5 0
1942.................... 1 .74 1.41 6 .11

February. . . 1.73 1.41 6 .9 8
M arch........... 1 .75 1.41 6 .4 8
April.............. 1 .75 1.41 6 .4 8
M ay............... 1 .75 1.41 6 .2 9
Ju n e ............... 1.75 1.41 5 .2 3
Ju ly ................ 1 .75 1.41 5 .9 9
August.......... 1.75 1.42 5 .7 7
Septem ber.. 1 .75 1.42 5 .6 9
October......... 1 .75 1.42 5 .72
Novem ber... 1 .75 1.42 6 .0 6  -
Decem ber.. . 1 .75 1.42 5 .6 8

1943
January........ 1 .75 1.42 5 .6 8
February___ 1.75 1.42 5 .83

Index Numbers

1922...................... 113 90 173
1923...................... 112 102 177
1924...................... 111 86 168
1925...................... 115 87 155
1926...................... 113 84 126
1927...................... 112 79 145
1928...................... 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

February........ 65 49 199
M arch............. 65 49 185
April................ 65 49 185
M ay................. 65 49 180
Ju n e ................. 65 49 149
Ju ly .................. 65 49 171
August............ 65 50 165
September. . . 65 50 163
October........... 65 50 163
November.. . . 65 50 173
D ecem b er.... 65 ' 50 162

1943 -j
January........... 65 50 162
February........ 65 50 167

Fish scrap. Fish scrap. Tankage High gradedried wet acid 11% ground11-12% ulated. 6% ammonia, blood.ammonia. ammonia. 15% bone 16-17%15% bone 3% bone phosphate. ammonia.phosphate. phosphate. f.o.b. Chi Chicago,l.o.b. factory. f.o.b. factory. cago, bulk. bulk.bulk per unit N bulk per unit N per unit N per unit N
$3.53 $3.05 $3 .37 $3.52
4 .6 6 3 .5 4 4 .7 5 4 .9 9
4 .8 3 4 .2 5 4 .5 9 5 .1 6
5 .02 4 .41 3 .6 0 4 .2 5
5 .3 4 4 .71 3 .9 7 4 .7 5
4 .9 5 4 .1 5 4 .3 6 4 .9 0
5 .87 4 .3 5 4 .3 2 5 .7 0
6 .6 3 5 .2 8 4 .9 2 6 .0 0
5 .0 0 4 .6 9 4 .61 5 .72
4 .9 6 4 .1 5 3 .79 4 .5 8
3 .9 5 3 .3 3 2 .11 2 .4 6
2 .1 8 1.82 1.21 1.36
2 .8 6 2 .5 8 2 .0 6 2 .4 6
3 .1 5 2 .8 4 2 .67 3 .27
3 .1 0 2 .6 5 3 .0 6 3 .6 5
3 .4 2 2.67 3 .5 8 4 .2 5
4 .6 6 3 .6 5 4 .0 4 4 .3 0
3 .7 6 3 .1 7 3 .1 5 3 .5 3
4 .41 3 .1 2 3 .87 3 .9 0
4 .3 6 3 .3 5 3 .3 3 3 .39
5 .32 3 .2 7 3 .7 6 4 .4 3
5 .77 3 .34 5 .0 4 6 .7 6
5 .77 3 .3 4 5 .23 6 .6 2
5 .7 7 3 .3 4 5 .4 6 6 .9 3
5 .7 7 3 .3 4 5 .46 6 .8 0
5 .77 3 .3 4 5 .46 6 .97
5 .7 7 3 .3 4 4 .9 8 6 .9 4
5 .77 3 .3 4 4 .8 6 6 .80
5 .7 7 3 .3 4 4 .8 6 6 .9 4
5 .7 7 3 .3 4 4 .8 6 6 .97
5 .7 7 3 .3 4 4 .8 6 6 .8 0
5 .77 3 .3 4 4 .8 6 6 .5 3
5 .77 3 .3 4 4 .8 6 6 .5 3

5 .7 7 3 .3 4 4 .8 6 6 .5 3
5 .77 3 .3 4 4 .8 6 6 .5 3

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

132 120 120 122
106 104 93 100
125 102 115 111
124 110 99 96
151 107 112 126
163 110 150 192
163 110 155 188
163 110 162 197
163 110 162 193
163 110 162 198
163 110 148 197
163 110 144 193
163 110 144 197
163 110 144 198
163 110 144 193
163 110 144 186
163 110 144 186

163 110 144 186
163 110 144 186
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Wholesale Prices of Phosphates and Potash**

Super Florida
phosphate land pebble,

Balti 68% l.o.b.
more, mines, bulk,

per unit per ton
1910-14........... . $0,536 $3.61
1922................. .566 3 .12
1923................. .550 3 .0 8
1924................. .502 2.31
1925................. .600 2 .44
1926................. .598 3 .2 0
1927................. .535 3 .09
1928................. .580 3 .1 2
1929................. .609 3 .1 8
1930................. .542 3 .1 8
1931................. .485 3 .1 8
1932................. .458 3 .1 8
1933................. .434 3.11
1934................. .487 3 .1 4
1935................. .492 3 .3 0
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

February.. . .600 2 .0 0
M arch......... .600 2 .20
April............
M ay ............

.600 2 .2 0

.600 2 .2 0
Ju n e ............ .600 2 .2 0
Ju ly ............. .600 2 .2 0
August. . . . .600 2 .2 0
September. .600 2 .2 0
O ctober.. . . .600 2 .1 0
November.. .600 2 .0 0
December.. .600 2 .00

1943
January . . . .600 2 .0 0
February... .600 2.00

rennessee Muriate Sulphate
ihosphate ol potash olpotash

rock. bulk. In bags.
5% f.o b. per unit, per unit,
mines. c.1.1. At c.1.1. At
bulk. lantic and lantic and

per ton Gull ports Gull ports
$4 .88 $0,714 $0,953
6 .9 0 .632 .904
7 .5 0 .588 .836
6 .6 0 .582 .860
6 .1 6 .584 .860
5 .5 7 .596 .854
5 .5 0 .646 .924
5 .5 0 .669 .957
5 .5 0 .672 .962
5 .5 0 .681 .973
5 .5 0 .681 .973
5 .5 0 .681 .963
5 .5 0 .662 .864
5 .67 .486 .751
5 .69 .415 .684
5 .5 0 .464 .708
5 .5 0 .508 .757
5 .5 0 .523 .774
5 .5 0 .521 .751
5 .5 0 .517 .730
5 .64 .522 .748
6 .2 9 .522 .748
6 .0 0 .535 .755
6 .5 0 .535 .755
6 .5 0 .535 .755
6 .5 0 .535 .755
6 .5 0 .471 .665
6 .5 0 .503 .755
6 .50 .503 .755
6 .5 0 .503 .755
6 .2 0 .535 .755
5 .9 0 .535 .755
5 .9 0 .535 .755,

5 .90 .535 .755"
5 .90 .535 .755

Sulphate Manure Kalnlt.
ol potash salts 20%
magnesia. bulk. bulk.
per ton, per unit. per unit.
c.1.1. At c.1.1. At c.1.1. At

lantic and lantic and lantic and
Gull ports Gull ports> Gull ports

$24.18 $0,657 $0,655
23 .87 .508
23 .32 .474
23 .72 . . . . .472
23 .72 . . . . .483
23.58 .537 .524
25 .55 .586 .581
26 .46 .607 .602
26 .59 .610 .605
26 .92 .618 .612
26 .92 .618 .612
26 .90 .618 .591
25 .10 .601 .565
22.49 .483 .471
21 .44 .444 .488
22 .94 .505 .560
24.70 .556 .607
25.17 .572 .623
24 .52 .570 .607

.573
25! 55 .570
25.74 .205
26.00 .210
26 .00 .210
26.00 .210
26.00 .210
22.88 .185
26.00 .197
26 .00 .197
26.00 .197
26.00 .210
26.00 .210
26 .00 .210

26 .00 .210
26.00 .210 • • • •

192 2 ......................... 106
192 3 ......................... 103
192 4 ............   94
192 5 ......................... 110
192 6 ......................... 112
192 7 ......................... 100
192 8 ......................... 108
192 9 ......................... 114
193 0 ......................... 101
193 1.................... 90
193 2 .................... 85
1933 .................... 81
1934 .................... 91
193 5 .................... 92
193 6 .................... 89
193 7 .................... 95
193 8 .................... 92
1939 .................... 89
194 0 .................... 96
194 1.............* . . .  102
194 2 ........................  112

F ebru ary .... 112
M arch  112
April  112
M ay .................... 112
Ju n e .................... 112
Ju ly ..................... 112
August  112
Septem ber.. 112
October  112
November... 112
D ecem ber... 112

1943
J a n u a r y .. . .  112
F ebru ary .... 112

Index Numbers

87 141
85 154
64 135
68 126
88 114
86 113
86 113
88 113
88 113
88 113
88 113
86 113
87 116
91 117
51 113
51 113
51 113
53 113
53 113
54 116
59 129
55 123
61 133
61 133
61 133
61 133
61 133
61 133
61 133
58 127
55 121
55 121

55 121
. 55 121

( 1 9 1 0 - 1 4 =  100)

89 95
82 88
82 90
82 90
83 90
90 97
94 100
94 101
95 102
95 102
95 101
93 91
68 79
58 72
65 74
71 79
73 81
73 79
72 77
73 78
73 78
75 79
75 79
75 79
75 79
66 70
70 79
70 79
70 79
75 79
75 79
75 79

75 79
75 79

99 . . . .  78
96   72
98   72
98   74
98 82 80

106 89 89
109 92 92
110 93 92
111 94 93
111 94 93
111 94 90
104 91 86
93 74 72
89 68 75
95 77 85

102 85 93
104 87 95
101 87 93

  87
106 87
106 84
108 85
108 85
108 85
108 85
95 81

108 83
108 83
108 83
108 85
108 85
108 85

108 85
108 85
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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
modities!

Fertilizer
materials!

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926................ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 47 90 91 72
1935................ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 121 130 126 81 50 129 95 75
1938................ 95 122 ‘ 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77
1941................ 122 130 127 86 56 130 102 76
1942................ 157 152 144 92 57 161 112 76

February. . 145 147 141 94 57 173 112 78
March 146 150 142 94 57 171 112 78
April........... 150 151 144 94 57 171 112 78
M ay........... 152 152 144 94 57 169 112 78
June........... 151 152 144 90 57 151 112 69
Ju ly ............ 154 152 144 91 57 157 112 74
August___ 163 153 145 91 57 155 112 74
September. 163 154 145 91 57 154 112 74
O ctober.. . 169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.-. 178 158 147 92 57 154 112 78

1943 
January. . . 182 160 149 92 57 154 112 78
February.. 178 162 149 92 57 155 112 78

* U. S. D. A. figures.
t  D epartm ent of Labor index converted to 1910-14 base.
t  The Index numbers of prices of fertilizer m aterials are based on original study 

made by the 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 was revised and rew eighted as of March 1940 and November 1942.

1 Beginning w ith Ju n e 1941, m anure salts  prices are F . O. B. mines, the only 
basis now quoted.

* *  T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  I s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
p r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 9 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  u s e d  i n  
a g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n ,  
t h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



T h is  sectio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tic a l and im p o rta n t b u lle tin s* and lis ts  
a ll  recen t p u b lica tio n s  o f  the  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n s , 
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Fertilizers

I  The fertilizer report issued in In
diana is one of the most complete and 
informative of any issued in the coun
try. The report for 1941 entitled “In
spection of Commercial Fertilizers,” 
and issued as Purdue University Agri
cultural Experiment Station Circular 
275, by H. R. Kraybill, D. M. Doty, 
and associates, continues to give the 
data as in the past. The leading anal
ysis sold in the state was 2-12-6, with 
more than triple the tonnage of its 
nearest competitor. Other leading anal
yses in the order of their importance 
were 0-12-12, 0-20-0, 0-14-6, 0-8-24, 
3-12-12, 0-20-20, 2-12-12, rock phos
phate, 2-8-16, and sulphate of am
monia. The more than 100 other 
analyses sold less than 5,000 tons each. 
The average total concentration of 
plant food in the fertilizer was slightly 
lower in 1941 than in the last several 
years, although there were still a little 
over 25 units of plant food per ton of 
fertilizer sold in the State. The aver
age concentration increased rather reg
ularly from 1920 to 1936, but since 
that date there has not been much 
change. The ratio of nutrients re
ported was 1 part of nitrogen to 6.8 
parts of phosphoric acid, to 4.7 parts 
of potash, approximately the same as 
in the previous year.

" Commercial Fertilizer Sales as Reported to 
Date for the Quarter Ended December 31, 
1943,” Dept, of Agr., Sacramento, California.

"Bureau of Chemistry Announcement No. 
FM-57,” Dept, of Agr., Sacramento, Calif., 
February 11, W43.

"Fertilizer Grades and Suggested Rates of

Application for Connecticut in 1943,” Ext. 
Serv., Univ. of Conn., February 24, 1943.

" Wartime Fertilizer Recommendations for 
Delaware,” Ext. Serv., Univ. of Del., Newark., 
Del., W.E. Folder No. 3 (R ev), Feb., 1943, 
Claude E. Phillips and Eugene P. Brasher.

“The Influence of Neutralizing Acid-form
ing Fertilizers with Dolomitic Limestone on 
the Response of Cotton to Potash," Ga. Exp. 
Sta., Experiment, Ga., Bui. 223, Dec., 1942, 
f. G. Futral and J. J. Skinner.

"1943 Fertilizer Recommendations for 
Georgia,” Ga. Agr. Ext. Serv., Athens, Ga.

"Rates of Fertilizer Applications Recom
mended for Crops in the Coastal Plain of 
Georgia,” Ga. Coastal Plain Exp. Sta., Tif ton, 
Ga., Mimeo. Paper No. 18, Feb. 3, 1943.

"Fertilizer Recommendations for 1943 
Spring Planted Crops in Indiana,” Purdue 
Univ. Agr. Exp. Sta., Lafayette, Ind., E. 
Leaflet 243, February 1943.

"Inspection of Commercial Fertilizers,” Pur
due Univ. Agr. Exp. Sta., Lafayette, Ind., 
Cir. 275, May 1942, H. R. Kraybill, D. M. 
Doty, O. W. Ford, A. S. Carter, C. W. 
Hughes, H. L. Mitchell, C. M. Cohee, J. W. 
Jackman, and L. C. Shenberger.

"Nutrient Solution Culture of Greenhouse 
Crops," Purdue Univ. Agr. Exp. Sta., Lafay
ette, Ind., Cir. 277, Jan. 1943, R. B. Withrow, 
J. P. Biebel, and T. M. Eastwood.

"Soil Management and Fertilizers for In
diana Fruit Crops,” Purdue Ext. Serv., Lafay
ette, Ind., Ext. Leaflet 185, Aug. 1942.

"A Preliminary Report of Certain Variety, 
Fertilizer, and Other Tests Conducted by the 
Crops and Soils Department of the Louisiana 
Experiment Station— 1942," Agr. Exp. Sta., 
Univ. Sta., Baton Rouge, La.

"Official Inspections 185," Agr. Exp. Sta., 
Orono, Maine, Oct. 1942, Elmer R. Tobey.

"Fertilizer Grades and Rates of Application 
Recommended by Maine Agricultural Experi
ment Station," Ext. Serv., Univ. of Maine, 
Orono, Me., 1943.

"Commercial Fertilizers for Minnesota in 
1943,” Agr. Ext. Serv., Univ. of Minn., St. 
Paul, Minn., E. Pamphlet 118, Feb. 1943,
C. O. Rost and Paul M. Burson.

"Inspection of Commercial Fertilizers for 
1942," Agr. Exp. Sta., Univ. of N. H ., Dur
ham, N. H., Bull. 343, Oct. 1942, T. O. Smith 
and H. A. Davis.

37
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Soils

" Cotton Irrigation Investigations in San 
Joaquin Valley, California 1926 to 1935,” 
Agr. Exp. Sta., Berkeley, Calif., Bui. 668, 
Aug. 1942, Frank Adams, F . J. Veihmeyer 
and Lloyd N. Brown.

"The pH Values and Ume-Requirements 
of 20 New Jersey Soils,” Agr. Exp. Sta., Rut
gers Univ., New Brunswick, N. J., Cir. 446, 
Sept. 1942, Firman E. Bear and Stephen J. 
Toth.

"Soil Management for Roses in the Green
house,” Agr. Exp. Sta., Pullman, Wash., Bui. ■ 
421, October 1942, Lawrence C. Wheeting.

"Soil Survey, The Wasco Area California,” 
U.S.D.A., Washington, D. C., Series 1936, 
No. 17, Aug. 1942, A. C. Anderson, John 
L. Retzer, Bruce C. Owen, L. F. Koehler, 
and Ralph C. Cole.

"Soil Survey, Madison County, North Caro
lina,” U.S.D.A., Washington, D. C., Series 
1936, No. 19, Sept. 1942, E. F. Goldston, 
W. A. Davis, C. W. Croom, and S. F. David
son.

"Soil Survey, Tulsa County Oklahoma,” 
U.S.D.A., Washington, D. C., Series 1935, 
No. 22, February 1942, E. W. Knobel and 
O. H . Brensing.

"Soil Survey, Roane County Tennessee,” 
U.S.D.A., Washington, D. C., Series 1936, 
No. 15, May 1942, M. E. Swann, Wallace 
Roberts, E. H . Hubbard, and H. C. Porter.

"Measurement of Evaporation From Land 
and Water Surfaces," U.S.D.A., Washington,
D. C., T . Bui. 817, May 1942, C. W. Thorn- 
thwaite and Benjamin Holzman.

Crops

"Wartime Service for Arkansas Agricul
ture,” Agr. Exp. Sta., Univ. of A rk , Fayette
ville, A r\ , Bui. 428, Dec. 1942.

"Red Kidney Beans in California,” Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., 
Bui. 669, Aug. 1942, Francis L. Smith.

"Gibson and Patoka Soybeans,” Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind., Cir. 270, 
April 1942, G. H . Cutler and A. H. Probst.

"Fairfield Wheat,” Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., Cir. 276, Sept. 1942, 
G. H. Cutler.

"Filler Apple Trees and Their Manage
ment,” Agr. Exp. Sta., Purdue Univ., Lafay- ( 
ette, Ind., Bui. 474, June 1942, Clarence E. 
Balder.

"We Must Have More Soybeans and Flax,” 
Agr. Ext. Serv., Iowa State College, Ames, la., 
Pamphlet 26, March 1942.

"Hemp a War Crop for Iowa,” Agr. Exp. 
Sta., Iowa State College, Ames, Iowa, E. Bui. 
P49, Dec. 1942, C. P. Wilsie, E. S. Dyas, and
A. G. Norman.

"Developing Apple Trees on Hardy S to c k ’’ 
Ext. Serv., Univ. of Maine, Orono, Me., E. 
Bui. 310, Dec. 1942, J. H . Waring and M. T. 
Hilborn.

"49th Annual Report Agricultural Experi
ment Station University of Minnesota,” Univ. 
Farm, St. Paul, Minn., July 1, 1941 to June
30, 1942.

"Tests of Corn Hybrids and Varieties at 
Seven Locations in Mississippi 1942,” Agr. 
Exp. Sta., State College, Miss., Bui. 373, Jan. 
1943, W. H . Freeman, S. P. Crockett, E. B. 
Ferris, T . E. Ashley, T . F . Akers, and Proctor
E. Gull.

"Growing Plums in Missouri," Mo. State 
Fruit Exp. Sta., Mountain Grove, Mo., Bui.
31, Oct. 1942, Paul H . Shepard.

"Growing Raspberries and Blackberries,”
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
Bui. 450, Aug. 1942, H . G. Swartwout and 
W. R. Martin, Jr.

"Nut Tree Culture in Missouri," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Bui. 454, 
Sept. 1942, T . J. Talbert.

"Flax in Missouri,” Agr. Ext. Serv., Univ. 
of Mo., Columbia, Mo., Leaflet 51, Feb. 1943,
B. M. King.

"Quantitative Distribution of Nitrogen and 
Carbohydrates in Apple Trees,” Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., R. Bui. 
348, Aug. 1942, A. E. M urneek  

"Emergency Hay and Pasture,” Cornell Ex
tension Service, Ithaca, N . Y ., Bui. 517, June 
1942, J. H . Barron and G. H. Serviss.

"Food for Victory," Ext. Serv., N . Y. Stale 
College of Agriculture, Ithaca, N. Y ., E. L. 
W or then.

"Winter Barley in North Carolina,” Agr. 
Exp. Sta., State College Station, Raleigh, N. C., 
Bui. 336, Nov. 1942, G. K. Middleton, W. H. 
Chapman, R. W. McMillen, J. W. H endrick, 
and D. W. Colvard.

"Establishing and Improving Permanent 
Pastures in North Carolina," Agr. Exp. Sta., 
State College Station, Raleigh, N. C., Bui. 
338, Dec. 1942, W. W. Woodhouse, Jr., and 
R. L. Lovvorn.

"Two New Varieties of Flue-Cured To
bacco,” Agr. Exp. Sta., State College Station, 
Raleigh, N. C., E. Bui. 337, Dec. 1942, E. G. 
Moss and James F. Bullock 

"Garden Guide,” Agr. Ext. Serv., State 
College Station, Raleigh, N. C., E. Cir. 261, 
Jan. 1943, Lewis P. Watson.

"More Gardens, V for Victory, in 1943,” 
Agr. Ext. Serv., State College Station, Raleigh, 
N. C., War Series Bui. 14, Jan. 1943.

"Science Serving Agriculture 50 Years, 
1891-2— 1941-2” Agr. Exp. Sta., Stillwater. 
Okla.

"Science Serving Agriculture Part II, Bi
ennial Report,” Agr. Exp. Sta., Okla. A. & M. 
College, Stillwater, Okla., Dec. 1942.

"Biennial Report of the Department of 
Agriculture of the State of Oregon,” Dept, 
of Agr., State of Oregon, July 1, 1940 to 
June 30, 1942.

"Nectar and Pollen Plants of Oregon," Agr. 
Exp. Sta., Oregon State College, Corvallis, 
Ore., Bull. ■412, Oct. 1942, H .%A. Scullen and 
G. A. Vansell.
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“Experimental Control of Damping-off in 
Tomato Seedlings Transplanted from Sand, 
Including the Immediate Application of Fun
gicidal Drenches,” Agr. Exp. Sta., State Col
lege, Pa., Bui. 434, Dec. >1942, W. S. Beach 
and Shu Yi Chen.

“The Digestibility and Utilization by Dairy 
Cows of Nutrients from Fertilized and Unfer
tilized Bluegrass Pasture," Agr. Exp. Sta., Va. 
Poly. Inst., Blacksburg, Va., T . Bui. 81, Aug.
1942, fames F. Eheart and Avery D. Pratt.

",52nd Annual Report, June 30, 1942," Agr. 
Exp. Sta., State College of Wash., Pullman, 
Wash., Bui. 425, Dec. 1942.

“Crop Rotation Experiments in the Ohio 
Valley (1925-1936)," Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Bui. 306, fan.
1943, T . C. Mcllvaine and G. G. Pohlman.

Economics
“ 1941 Lemon Production Costs," Agr. Ext. 

Serv., Univ. of Calif., Berkeley, Calif., 1942.
“1941 Valencia Production Costs," Agr. Ext. 

Serv., Univ. of Calif., Berkeley, Calif., 1942.
“Connecticut Vegetable Acreages 1940-1941- 

1942,” Dept, of Agr., State of Conn., Hart
ford, Conn., Bui. 79, Dec. 1942.

“Seasonal Variation of Indiana Farm Prices," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Bui. 469, May 1942, E. L. Butz.

“The Management of Farms in the Lime
stone Area of South-Central Indiana with 
Special Reference to the Provision and Utiliza
tion of Pasture," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Bui. 473, I tine 1942, F. V. 
Smith.

“Economic Aspects of Onion Production in 
Northern Indiana,” Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., Bui. 475, Aug. 1942, 
Lynn Robertson.

“Economic Problems of Low Income Farm
ers in Iowa," Agr. Exp. Sta., Iowa State Col. 
of Agr. & Mech. Arts, Ames, Iowa, R. Bui. 
307, Oct. 1942, Lawrence W. Witt.

“Twenty-one Years of Iowa Farm Records,” 
Agr. Exp. Sta., Iowa State Col. of A. & M. 
Arts., Ames, Iowa, R. Bui. 309, Oct. 1942, 
John A. Hopkins.

“Reducing Labor in Seedbed Preparation 
for Corn and Soybeans," Agr. .Ext. Serv., 
Iowa State College, Ames, Iowa, Pamphlet 28, 
March 1942.

"Sizes and Types of Farms in Relation to 
Farm Income in Quay County, New Mexico," 
Agr. Exp. Sta., N . Mex. Col. of Agr. Gr Mech. 
Arts, State College, N . Mex., Bui. 296, Oct. 
1942, Paul M. McMains and P. W. Cockerill.

“The Production and Marketing of Cabbage 
in New York," Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y ., Bui. 780, April 1942, R. W. 
Hoecker.

“30 Years of Farming in Tompkins County, 
New York," Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Bui. 782, June 1942, E. G. 
Misner.

“ Cropper Farming in the Coastal Plain," 
Agr. Exp. Sta., State College of A. & M., State 
College Station, Raleigh, N. C., T . Bui. 73, 
Sept. 1942, G. W. Forster.

"Maintaining Quality of Oregon Late-crop 
Potatoes in Retail Markets,” Agr. Exp. Sta., 
Oregon State College, Corvallis, Ore., Sta. 
Bui. 410, July 1942, D. B. DeLoach.

“Gearing Texas Cotton to War Needs," Agr. 
Exp. Sta., A. & M. College of Texas, College 
Station, Texas, Bui. 624, Nov. 1942.

"The Marketing of Washington Apples in 
Los Angeles, California— Part 111. Consumer 
Use and Preference," Agr. Exp. Sta., State Col
lege of Wash., Pullman, Wash., Bui. 423, 
Oct. 1942, Mark T . Buchanan.

“Agricultural Statistics 1942," U.S.D.A., 
Washington, D. C.

“Report of the Administrator of the Agri
cultural Conservation and Adjustment Admin
istration 1942," U.S.D.A., Washington, D. C.

“Report of the Chief of the Agricultural 
Adjustment Agency, 1942," U.S.D.A., Wash
ington D. C., A.A.A. 9th Annual Report, 
Sept. 15, 1942.

“Report of the Chief of the Bureau of Agri
cultural Economics, 1942," U.S.D.A., Wash
ington, D. C., Sept. 25, 1942.

“Report of the Administrator of the Agri
cultural Marketing Administration, 1942," 
U.S.D.A., Washington, D. C., Oct. 15, 1942.

Winning the Battle for the Land
(From page 26)

may call upon federal, state, and local 
agencies and organizations for aid. 
The policy of the Soil Conservation 
Service is to help these districts to the 
fullest extent possible. Upon request, 
the Service assigns technicians to work 
with farmers of the districts in devel
oping farm conservation plans.

Other agencies and organizations also 
help the districts. The State Exten
sion Services assist in educational ac
tivities. Teachers of vocational agri
culture likewise help speed up the con
servation work. Aid from the Agricul
tural Adjustment Agency, the Farm 
Credit Administration, and the Farm
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Security Administration also further 
improve agricultural conditions in the 
districts.

The spread of soil conservation dis
tricts in the Southeast since early in 
1937, when the President suggested 
the passage of state district laws, or en
abling acts, has been surprisingly rapid. 
There are now 164 districts, embracing
140.151.000 acres. They cover about 
half the land area in the Southeast, and 
continually more districts are being 
organized.

More gratifying, these districts are 
changing the agricultural pattern in the 
Southeast through their conservation 
programs, and are thereby helping in 
wartime to shorten the road to victory. 
Just how effectively the work of these 
farmer-operated districts figures in war
time farm production is revealed by a 
recent survey the Soil Conservation 
Service made of 1,829 widely scattered 
Southeastern farms. The farms belong 
to district cooperators and furnish a 
typical picture of the 56,746 farms fol
lowing complete systems of conserva
tion farming.

Before and After

Crop production before conservation 
farming as shown by the survey was 
based on an average of annual yields 
covering 2 or 3 years preceding the de
velopment of conservation plans. Like
wise, the average of 2 or 3 years was 
used in determining crop production 
after conservation farming. Similar 
periods were used in reporting on live
stock and poultry.

Among the farmers interviewed, the 
number having dairy herds and beef 
cattle increased from 1,728 to 1,800, 
and the number of cattle as shown by 
Chart I increased from 25,557 to 46,549, 
or 82 per cent. The number of hogs 
mounted from 25,326 to 40,890, or an 
increase of 62 per cent. Chickens in
creased from 158,518 to 253,523, or 60 
per cent. In short, the farmers had
20.000 more cattle, 15,000 more hogs, 
and 95,000 more chickens after con
servation farming than they had before.

Obviously, this increase in livestock 
and poultry did not occur overnight. 
It accompanied, or followed closely, 
the pasture improvement work and 
establishment of hay and other feed 
sources as provided for in the detailed 
conservation plans for the farms. Like
wise, the acreage of perennial and an
nual hay crops was greatly expanded. 
As these new sources of forage came 
into production, the farmers began to 
increase their livestock.

Pasture Improvement

More pasture and hayland were made 
possible in most cases by reducing the 
corn and cotton acreage and bringing 
idle or badly eroded land into pro
ductive use. Through selective land 
use and improved crop rotations in 
which soil-building legumes such as 
lespedeza, crotalaria, blue lupine, vetch, 
and clovers were used, the yields of 
cotton and corn were improved. Own
ers of the farms covered in the survey 
also reported that terraces, terrace out
lets, and grassed waterways had more 
than paid for themselves within a short 
time through less soil loss, holding 
moisture in the ground, and in pre
venting valuable plant food from leach
ing out and washing away.

From Chart II it is apparent that the 
farmers were much better prepared to 
contribute to the war effort than they 
were before they began conservation 
farming. Only 175 farmers of the 
1,829 harvested perennial hay before 
conservation plans were made. Their 
total annual production amounted to 
only 5,001 tons. Since then more of 
these farmers have begun growing pe
rennial hay, and the annual production 
has increased to 18,335 tons on 996 
farms, or an increase of 267 per cent.

Similarly, the production of annual 
hay has increased from 26,507 to 47,934 
tons, or 81 per cent. Most of the pe
rennial hay was grown on eroded or idle 
land that was not growing any crop 
before conservation plans were devel
oped, and did not replace annual hay.

Emphasis that soil conservation dis
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tricts are placing on pasturage was re
flected in the survey by an increase of 
215 per cent in the acreage of improved 
pasture. Before conservation farming, 
there were 18,194 acres of improved 
pasture on 503 farms; and after conser
vation farming, 57,318 acres on 1,604 
farms.

Among the 1,829 farmers only 85 
were growing kudzu (Chart III) before 
they began conservation farming. The 
land in kudzu totaled 570 acres, but 
now 1,314 farmers have a total of 12,- 
732 acres in kudzu. The acreage of 
sericea lespedeza likewise has increased 
from 827 acres on 76 farms to 6,816 
acres on 1,022 farms, and alfalfa from 
628 acres on 92 farms to 1,494 acres on 
170 farms.

Increased Cow-days Grazing

The increase in cow-days grazing 
(Chart IV ) from perennial legumes 
was 241 per cent and from annual 
legumes, 263 per cent. From both pe
rennial and annual legumes the farmers 
canvassed in the survey averaged 991,- 
710 cow-days grazing annually before 
they began conservation farming. After 
establishing these legumes or adding 
to existing acreage as called for in their 
conservation plans, they reported 3,- 
502,542 cow-days grazing annually, or 
2,510,832 more days, an increase of 
253 per cent.

In connection with Chart I showing 
substantial increases in livestock and 
charts showing greater forage and feed, 
it may be noted that the number of 
livestock did not increase as fast or at 
the same rate as feed production. Gen
erally, most farms in the Southeast are 
deficient in forage and feed supplies; 
in fact, too often maximum returns are 
not obtained from livestock because of 
inadequate feed supplies. The farmers 
interviewed in the survey were pro
ducing sufficient feed and were plan
ning to increase still further the num
ber of animals on their farms.

The oats acreage on farms covered in 
the survey (Chart V ) increased from 
19,085 to 32,501 acres, and the yield

per acre from 27.3 to 33.5 bushels. The 
1,276 farmers growing oats after con
servation farming produced 1,090,285 
bushels, or an average of 33.5 bushels 
an acre. Before conservation plans were 
developed, 980 farmers reported grow
ing oats and their total annual produc
tion amounted to only 520,371 bushels, 
or 27.3 bushels an acre.

Although wheat is not an important 
commercial crop in the Southeast, more 
farmers are planting this crop as a con
servation measure and for producing 
feed for poultry and food for family 
use. The wheat acreage on ,the farms 
canvassed in the survey (Chart V I) was 
expanded from 9,279 acres on 824 farms 
to 10,398 acres on 1,060 farms. The 
annual yield per acre as a result of con
servation farming rose from 14.5 to 
19.9 bushels, and total annual produc
tion from 134,481 to 207,319 bushels.

Cooperators of soil conservation dis
tricts in the peanut-growing sections in 
the Southeast (Chart V II) not only 
have increased their peanut acreage to 
meet war demands, but have boosted 
their acre yields, resulting in greater 
total production of this essential war 
crop.

Increased Acreages

The yield per acre on the farms cov
ered in the survey increased from 787.5 
to 939.7 pounds, or 19.3 per cent. Acre
age was increased from 7,278 to 9,066 
acres, and total production from 5,731,- 
672 to 8,519,493 pounds—an increase 
of 48.6 per cent. Soil conservation dis
tricts help peanut growers select land 
suitable for growing peanuts and in 
adopting measures that keep the land 
productive and protected against ero
sion.

Another benefit of conservation farm
ing as shown by Chart VIII is the in
creased production of legume and grass 
seed on farms of district cooperators. 
The seed consisted principally of annual 
lespedeza, lespedeza sericea, white 
Dutch clover, crotalaria, blue lupine, 
and similar crops. The grass seed was 
largely Dallis.
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Of the 1,829 farmers interviewed, 
only 322 were producing legume seed 
before they began conservation farming. 
Their annual production was 751,473 
pounds. Since then the annual pro
duction has increased to 4,564,010 
pounds on 1,091 farms. The quantity 
of grass seed harvested likewise has in
creased fourfold.

Although more land on the 1,829 
farms was put into hay, pasture, and 
grain crops so more forage and feed 
might he available for livestock, the 
farmers produced some 1,700 more bales 
of cotton annually on 9,400 less acres. 
Increased soil fertility brought about by 
soil conserving practices and using land 
best suited to the crop accounted largely 
for the better yields.

The cotton acreage (Chart IX ) was 
reduced from 49,590 acres on 1,429 
farms to 40,155 acres on 1,401 farms, 
or 19 per cent fewer acres. The yield 
of lint cotton per acre, however, in
creased from 294.5 to 385.1 pounds, or
30.8 per cent, which has resulted in 
producing 30,926 bales on the smaller 
acreage, as compared with 29,207 bales 
on the larger acreage.

Likewise, the farms covered in the 
survey were able to reduce their corn 
acreage, yet produce more than for
merly. As shown by Chart X, the corn 
acreage was cut down from 70,357 acres 
on 1,762 farms to 56,527 acres on 1,754 
farms, or a reduction of 19.7 per cent. 
Total production, however, increased 
from 1,246,461 to 1,424,481 bushels, or 
178,020 more bushels.

Tobacco growers who were inter
viewed reported that an improved row

arrangement, for handling run-off after 
rains, and cover crops of grass or small 
grain had helped boost yields from 
891.5 to 1,046.8 pounds an acre. As 
shown by Chart XI, the total annual 
production on 279 farms climbed from 
2,094,129 to 2,113,038 pounds, although 
the acreage had been reduced from 
2,349 to 2,019 acres.

The progress that the 1,829 farmers 
interviewed in the survey have made 
in using their land more efficiently and 
in diversifying their farming activities 
demonstrates that agriculture in the 
Southeast can • be vastly improved 
through conservation farming. More
over, it reveals the effective influence 
that local soil conservation districts, 
under alert leadership, can exert.

Influence Widens

In traveling through the Southeast 
it becomes quite apparent that many 
other farmers, both within and out
side of soil conservation districts, have 
become acquainted with conservation 
measures being employed by district 
cooperators and have adopted a number 
of these measures on their farms. From 
this it can be seen that the sphere of 
influence of a soil conservation district 
is by no means limited to its coopera
tors or even by its boundary lines. 
The years to come will, no doubt, see 
the districts accomplishing even more 
in the rebuilding of agriculture in the 
Southeast, as each year shows con
tinued increases in the number of 
farmers adopting complete systems of 
conservation farming.

Boron and Potash for Alfalfa in the Northeast
(From page 15)

well.) The normal precipitation of 
June had given way to a period of very 
light rainfall. On July 11, County 
Agent Cary and the writer put borax at 
the rate of about 30 lbs. an acre on a 
plot of Wallace’s alfalfa. Up to that

date, potash deficiency had not been 
noted. It showed up later, however, 
and potash was applied on July 17 at 
the rate of 400 lbs. of 50 per cent 
muriate to the acre. During the re
mainder of July, rainfall continued far
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below normal. Symptoms of severe 
boron deficiency became commqn on 
this type of soil throughout the county. 
Potash deficiency also occurred com
monly, not only on the Madrid soils 
but on other sandy ones as well.

Ten tests in all were established by 
the writer; all but one of them involved 
the application of both boron and 
potash. Borax was put on at the rate 
of 40 lbs. an acre on a strip 2 rods wide 
and 4 rods long, and 400 lbs. of muriate 
of potash to the acre were applied to a 
strip of the same size. The two strips 
overlapped one-half. The tests, there
fore, consist of a strip of alfalfa treated 
with borax alone, one with both borax 
and potash, and another with potash 
alone. All fields had received reason
ably adequate amounts of phosphorus 
for good growth of alfalfa.

Results From  Treatm ents

The potash-deficiency symptoms dis
appeared generally only a few days after 
sufficient rainfall to dissolve and carry 
the potash into the soil. It appears that 
sufficient rain fell on the Wallace farm 
soon after July 11 .to carry the boron 
to the roots of the alfalfa, because, only 
two weeks later, the boron-treated 
alfalfa was taller and greener than the 
untreated. In the meantime, distinct 
boron-deficiency symptoms developed 
on the untreated alfalfa, but no yellow 
top was seen on that treated with boron. 
By the end of July, the boron-treated 
alfalfa had much more bloom and had 
made considerably taller growth than 
the untreated alfalfa.

This alfalfa was harvested on August 
25, six weeks after borax was put on. 
Because of the drought, no effect of 
potash on growth up to that date was 
to be expected. The yields are illus
trated in Fig. 2.

Since potash as yet had had no effect, 
there are in reality duplicate plots of 
untreated and of boron-treated alfalfa. 
On the basis of 15 per cent of moisture 
in the hay, the average of two no-boron 
plots' was 1,566 lbs. and that of two 
boron-treated areas, 2,120 lbs. of hay to

the acre. Although the yield was not 
large, boron increased it one-third, or 
at a rate of more than one-fourth ton 
of good alfalfa hay to the acre. On the 
basis of an unharvested, field value of 
$8.00 a ton, the hay produced by the 
borax added was worth about twice its 
cost. In two other tests, there was 
enough rain for the treatment to be
come effective. In one, the growth was 
materially increased by boron. In the 
other, the boron-treated alfalfa set a 
heavy crop of seed despite severe 
drought through July and most of Au
gust. The alfalfa with no added boron 
set almost no seed.

It will be highly desirable to take 
yields over the next two years on these 
and about 70 additional tests with boron 
and potash on alfalfa in northern and 
eastern New York that were established 
in 1942 by McAuliffe and Dawson, and 
also the earlier ones by Colwell.

As is well known, a 10-ton application 
of average farm manure supplies about 
100 lbs. of potash. Alfalfa or clover hay 
contains about 40 lbs. of potash to the 
ton. This quantity of manure supplies 
the potash required for 2 Zi tons of hay. 
We must, of course, expect legumes to 
obtain a considerable part of their re
quirements from the soil itself. Ten 
tons of manure, therefore, may be ex
pected to be of real service over a period 
of two years.

A few observations apply to boron. 
On one field about 17 tons of manure 
were applied for alfalfa in the spring 
of 1942. The first cutting looked like 
at least 3 tons an acre. The second 
growth showed distinct symptoms of 
boron deficiency in parts of the field. 
Even so, the yield was fairly satisfactory. 
Normal rates of application of manure 
produced from crops grown on boron- 
deficient soils do not solve the boron- 
deficiency problem.

It is obviously impossible for an ex
periment station to conduct tests on a 
number of alfalfa fields sufficient to 
determine the boron and potash needs 
for an entire state. It is definitely urged, 
therefore, that farmers be encouraged 
to establish tests similar to those de
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scribed on their own fields wherever 
even mild symptoms of deficiency of 
either boron or potash have been ob
served (Fig. 3 ). A good idea of the 
effect of this treatment on yields is 
essential for a decision as to whether 
borax or potash treatment pays on a 
particular farm.

On fields known to be deficient in 
boron and potash, the use of 30 to 
40 lbs. of borax and 200 to 400 lbs. of 
muriate of potash to the acre should

prove unusually profitable in this sec
tion of the country.

It is important not to lose sight of the 
fact that drought intensifies symptoms, 
especially of boron deficiency, and that 
more than normal rainfall obscures 
these symptoms. Because excessive lim
ing, particularly on light soils, intensi
fies the effects of a lack of sufficient 
available boron, liming should be re
stricted to the known needs of alfalfa 
and clover.

More Smokes Per Acre
{From page 12)

tilizer attachment. The fertilizer can 
then be well mixed with the soil by 
running a narrow single shovel plow 
through the ridge left by the corn drill 
and the furrow filled by straddling with 
a tobacco hiller.

Where more than 500 pounds of fer
tilizer is used to the acre, it is a good 
practice to apply half or more of it 
broadcast through a wheat drill or lime 
spreader, and place the remainder in 
the row or in the hill.

Healthy, vigorous plants are the first 
requisite of a successful tobacco crop. 
To be assured of a good start, it is 
often desirable to use some commercial 
fertilizer on the plant bed. Roy Milton, 
tobacco specialist with the Tennessee 
Extension Service, advises 25 pounds of 
a high-grade complete fertilizer, such 
as a 3-9-6 or a 4-8-8, applied broadcast 
on each 9 x 50 feet of bed and worked 
well into the soil before seeding. Many 
farmers use twice this amount and 
more.

Five pounds of a readily available 
nitrogen fertilizer may be dissolved in 
25 gallons of water and sprinkled over 
each 100 yards of plant bed in late after
noon to hasten slow-growing plants 
along. This may well be followed with 
at least a barrel of clear water to prevent

the buring of tender leaves. Best results 
are obtained by removing canvas before 
the water is sprinkled over the bed area. 
Fertilizer can be applied in dry form 
if plants are dry, but there is a greater 
danger of burning. Nitrates act quickly 
and produce tender plants, and so extra 
time should be allowed for toughening 
after the canvas is removed.

Tests have been conducted at the 
Greeneville Station for several years to 
determine the best cropping systems for 
growing burley. In 2-year rotations some 
outstanding differences have begun to 
ippear, particularly where crimson 
clover and hairy vetch were used. The 
corn and tobacco sequence produced an 
average of only 535 pounds of leaf in 
1940, and that was of poor quality. 
Compared with this, the hairy vetch 
plots produced an average of 1,364 
pounds of good-quality leaf and crim
son clover plots produced 1,224 pounds 
of a fair quality. The soybean-tobacco 
rotation is beginning to give better re
sults in pounds and quality than the 
cowpea-tobacco rotation. Fallow-weed 
plots and rye-weed plots are producing 
good leaf of about equal quality, but 
neither combination is yielding as well 
as the vetch or crimson clover plots.

Where tobacco was grown one year
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out of three in rotations of both Korean 
lespedeza and grass, some reduction was 
evident in yields after two completions 
of the series. Tobacco grown on the 
grass plots showed distinct nitrogen 
deficiency. There was very little differ
ence in red clover, sericea, alfalfa, sweet 
clover, or clean-fallow plots in the 3-year 
cropping system series, but a weed rota
tion gave slightly higher yields and re
turns than either of these crops.

Black root rot is an ever-increasing 
difficulty in burley production and few 
sections are free of it. The use of 
barnyard manure seems to encourage 
the development of root rot, even in 
rotations where tobacco is grown no 
more often than once in 3 years and no 
legumes are grown. Tests have been 
made at Greeneville during recent years 
to determine resistance of the more 
common burley varieties to this organ
ism and their ability to yield quality 
leaf under heavy infestation. At present 
the following varieties are giving the 
best results: Kentucky No. 16, Ken
tucky No. 5, and Tennessee Golden. 
Neither of these varieties have all that 
might be desired, but are resistant to 
black root rot and produce leaf of a 
fair quality. New strains and varieties

are being tested each season at the 
Station and on neighboring farms.

Studies of cultural practices indicate 
that burley plants should be set 12-15 
inches apart in 314 feet rows for best 
results. There is also very convincing 
evidence against deep cultivations after 
plants are 18 inches or more high. Prof
its are being plowed off when feeder 
roots begin to collect on the beam of 
the plow, and if It is necessary to kill 
grass and weeds at this stage, it had 
best be done with a hand hoe.

For best results, burley should be 
topped— 16 to 22 leaves, depending on 
the fertility of the soil and vigor of the 
plants. Suckers should be kept cleaned 
off, as they rob the leaves of plant food. 
Tobacco is usually ready to cut when 
the first set of suckers has been pulled 
from bottom to top and the second set 
pulled down to the middle of the stalk.

Tests over a period of 7 years have 
not indicated any great difference in 
the quality of leaf obtained by scaffold
ing in the open a week or 10 days, and 
putting tobacco in the barn as soon as it 
is wilted after cutting. Moisture and 
heat regulation in the barn seem to be 
what count most in curing.

Indirect Nitrogen Fertilization
(From page 19)

found that land on which grass was 
grown continuously, but mowed and 
allowed to remain, gained an annual 
average of 41.5 pounds of nitrogen per 
acre over a period of 10 years. If we 
take the figures of Wilson(7), the nitro
gen in the rain would amount to about 
6 pounds yearly, giving a fixation in 
that soil by this type of organism of 
about 35 pounds of nitrogen per acre. 
In view of these experiments, it seems 
fair to assume that the amount fixed in 
this way on an average soil is about

25 pounds per acre per year. Even so, 
it is generally agreed that a good lime 
and mineral supply in the soil, as well as 
a liberal amount of organic matter, is 
necessary for the proper functioning of 
this group of organisms.

Even though the transformation of 
organic nitrogen to the available form, 
or the fixation of nitrogen in the soils 
by legume and other organisms, did not 
enter the picture, it still would be wise 
to supply the soil well with the miner
als. An abundance of nitrogen would
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be of little value if lime, phosphorus, or 
potash were deficient. The maximum 
effect of nitrogen can be secured only 
when there is a sufficient amount of the 
other elements present. If there is a 
deficiency of phosphorus or any other 
element, the nitrogen applied will not 
be efficient until that deficiency is elimi
nated. It would be better to have a 
surplus of the minerals rather than have 
a deficiency of any one of them. It 
boils down to this: we need now above 
all times, a generous supply of potash, 
phosphorus, and lime in the soil in order 
to get the greatest efficiency of the nitro
gen in the growth of any crop.

Application of Fertilizer

In connection with the efficiency of 
fertilizer or manure much depends on 
the amount and method of application.

For years the usual way to apply fer
tilizers was broadcast. During the past 
10 years a large amount of experimental 
work has been done on fertilizer place
ment, and generally broadcast treat
ments have not proven the best. Us
ually some type of placement seems 
most satisfactory. On some row crops, 
such as corn, excellent results have been 
secured by placing the fertilizer in bands 
at the side of the corn, at or below the 
seed level. Apparently the fertilizer 
should not be too near the surface be
cause it will readily dry. This will 
have a tendency to increase the amount 
of fixation of the phosphorus and potas
sium in unavailable forms. Manure 
plowed under is likely to lose less nitro
gen than if it remains on the surface. 
Recently some research workers have re
ceived good results by placing the fer
tilizer deeply in the soil. This has been 
accomplished by putting the fertilizer 
in a band in the bottom of the furrow 
when plowing, or putting the fertilizer 
on the surface and plowing it under. 
Alfalfa and many of the leguminous 
crops which take nitrogen from the 
atmosphere are deep-rooted, and it may 
be possible that deep incorporation of 
the fertilizer might be of special value 
in connection with this type of plant.

A farmer is likely to get relatively 
more benefit from his farm manure by 
applying it to a number of acres rather 
than concentrate it on a few acres. In 
fact, this year farm manure in many 
cases might well be used as a supplement 
where there is the greatest shortage of 
nitrogen. If a person had 300 pounds 
of nitrate of soda to apply on vegetables, 
most likely a proportionately greater re
turn would be secured by applying it 
on two acres rather than all on one acre. 
Bulletin 439 of the Connecticut Agri
cultural Experiment Station gives some 
experiments in which 1,500 pounds of a 
6-6-8 fertilizer per acre were compared 
with the same amount of 3-6-8 fertilizer 
on vegetables. For such crops as spin
ach, carrots, onions, potatoes, tomatoes, 
peppers, and sweet potatoes, the fer
tilizer with half the nitrogen in most 
cases yielded not more than 10% lower 
than the one with the full amount of 
nitrogen. The soil on which these tests 
were conducted contained a high 
amount of phosphorus and potassium 
and apparently was liberally limed. It 
would appear, therefore, that when the 
soil is in good condition and supplied 
with the minerals, the farmer will get 
reasonably good yields even when the 
nitrogen of the fertilizer is reduced.

Results of Chemical Tests

Many areas in the United States are 
deficient in these mineral elements. So 
far as Delaware is concerned, in most 
cases they are needed. Long-time ex
periments at the Delaware Station have 
given responses to phosphorus and pot
ash, especially to potash.

A large number of soil samples were 
collected in 1935 from all parts of this 
State. Various chemical determinations 
were made on the samples, and from 
the information the author prepared 
maps of the State(d which show the 
relative condition of the soils. In short, 
the results indicated that generally the 
soils are relatively low in organic matter 
and total nitrogen, and easily extractable 
calcium, magnesium, phosphorus, and 
potassium;

Additional information about the
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nutritional level of the soils has been 
secured from rapid chemical tests on 
samples of soil sent in by the county 
agents. For about 10 years the writer 
has been testing these samples, and the 
values for most of these tests have been 
filed since 1936. They amount to about 
500 samples a year. Since the results 
did not vary gready from year to year, 
the set of results has been summarized 
by county, Table 3.

calcium and magnesium there is a gen
eral tendency to get progressively a 
higher percentage of low tests going 
towards the lower end of the State. 
This is due in part to the fact that the 
soils progressively become more sandy, 
and a sandy soil will not hold as much 
lime at the same pH value as a heavier 
soil. In any case the collective infor
mation indicates that for many crops 
our soils are generally low in lime.

T a b l e  3 .— S u m m a r y  b y  C o u n t i e s  o f  R a p id  C h e m i c a l  T e s t s  on  D e l a w a r e
S o i l s  f r o m  1 9 3 6  t o  J u n e  3 0 , 1 9 4 2

County

Element Group
New Castle 

%
Kent

%
Sussex

%

pH 5 .9  and below............................... 68 71 78
6 . 0- 6 . 4 ........................................... 15 14 12
6 .5  and above.............................. 17 15 10

Ca Low ................................................... 37 69 80
Medium........................................... 27 17 16
High.................................................. 36 14 4

Mg Low .................................................. 12 29 37
Medium........................................... 61 64 58
High................................................. 27 i 5

NO* Low ................................................... 34 29 42
Medium........................................... 26 27 30
High.................................................. 40 44 28

P Low ................................................... 72 78 63
Medium........................................... 14 14 25
High................................................. 14 8 12

K Low ................................................... 60 81 86
Medium........................................... 14 13 9
High................................................. 26 6 5

The easily cxtractable potash and 
phosphorus are relatively low in a large 
part of the soil samples sent in. The 
low potash condition seems to be a little 
more pronounced in the more sandy 
soils of the two lower counties.

The lime situation revolves largely 
around the pH value of the soil and the 
calcium and magnesium content. About 
three-fourths of the soil samples sent in 
had a pH value of 5.9 or lower. An 
appreciable number of the tests for read
ily available calcium and magnesium 
were relatively low. Of the tests for

Plants, which were growing on somr 
of these low-testing soils and which 
were not doing well, have been tested, 
using a modification of the Morgan 
system(3) and an adaptation of the Hes
ter method^) for extracting plant tis
sue. Tests of this type are becoming 
more widely used in the study of nutri
tional problems. The results of the 
plant-tissue tests, coupled with those of 
the soil tests, suggested in several cases 
a deficiency of available potash. In a 
few of those cases potash was applied 
in mid-growing season and seemed ta
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correct the condition. This was espe
cially true of soybeans. This crop when 
grown with such a deficiency is not 
likely to add very much nitrogen to the 
soil.

A number of things can be done 
to help meet the nitrogen shortage. 
Leguminous crops are especially im
portant in this connection because they 
fix nitrogen, and if incorporated in the 
soil, add active organic matter. The 
mineral requirements of legumes are 
high. Not only are Delaware soils rela
tively low in minerals, but many other 
areas of the country are the same. 
Under those conditions fertility experi
ments together with the aid of soil and 
tissue tests indicate that liberal fertiliza
tion with lime, phosphorus, and potash 
is of first importance in any effort to 
solve the present nitrogen shortage.
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Ohio Farmers Try Plow-Sole Fertilizers 
\

( From page 10)

T a b l e  3 .— F a r m  3

Com Yield

Fertilizer Treatm ent Strain 
Hy x 

0 7

Strain 
W F9 x 

40B

Lb. per acre

10-  8—8 600 plowed under \ 
3—18—9 175 in drill row J

b u ./
acre

111 . 8

b u ./
acre

110.5

None plowed down \ 
3 -1 8 -9  175 in drill row j 8 4 .7 8 2 .2

Gain due to plowed-cfown 
goods:
bu................................................. 27 .1 2 8 .3
% ................................................. 32% 34%

year. The respective crops were soy
beans, sweet corn, oats, and timothy. 
A dark colored, silty clay loam soil pre
dominated over the area. Though the 
“plow-down” fertilizer (10-10-10) had 
been broadcast in March with a lime 
spreader, plowing was delayed until 
late April. During this lapse of time 
the timothy (on the sod block) attained 
considerable growth.

The entire area was planted to Ohio 
C88 hybrid. The responses to plow- 
down treatment appear in table 4.

From this table it will be noted that 
the highest increase in yield was ob
tained in the block in which soybeans 
were the preceding crop.

Three commercial hybrid corn grow
ers conducted trials in Preble County.
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Corn Yields 
Bu. per acre

Fertilizer Treatm ent 

Lb. per acre
Previous crops 1941

Soybeans 
for seed

Sweet
Com Oats Timothy

10-1 0 -1 0  
2- 1 2 -  6

525 plowed under 1 .........................
100 in hill J

68.0 8 7 .9 67.1 6 7 .0

None 
2- 1 2 -  6

plowed under \ 
100 in hill /

4 9 .0 7 8 .4 5 6 .7 5 3 .3

Gains due to plowed- 19.0 9 .5 10.4 13.7
down fertilizer 39% 12% 18% 26%

On Farm 5, the field was a rolling 
brown silt loam (Russell type) with a 
clover sod, grazed the preceding year, 
turned under. On Farm 6, a mixed 
sod of alfalfa and red clover grown on 
a dark silt loam was plowed under. 
On Farm 7, a clover sod on a brown 
silt loam was plowed under.

The fertilizer used on these three 
farms consisted of sulphate of ammonia 
and 0-20-20, mixed to give an 8-10-10 
grade equivalent. Five hundred pounds 
of this mixture per acre were applied 
with a grain drill and plowed under 
immediately on each of these farms.

Two strains of commercial hybrid 
corn—Iowa 939 and Indiana 608C, an

early and a mid-season hybrid respec
tively—were planted in these fields.

The test plots were all harvested on 
October 12, at which time the corn 
from the plowed-under fertilizer plots 
contained / 2%, 3 1/£%, and 2% %  less 
moisture than the corn from the plots 
not so treated. The least difference in 
moisture contents was found in the 
early hybrid.

The calculated yields, in terms of 
shelled corn at 15Zz% moisture, appear 
in table 5.

Plowing under fertilizer for corn in 
the Corn Belt area of Ohio appears to 
be a promising procedure.

T a b l e  5 .— F a r m s  5 -6 -7

Fertilizer Treatm ent
Shelled Corn Yields, Bu. per Acre

Lb. per Acre Farm 5 Farm 6 Farm 7

Iowa 939 Ind. 608C Ind. 608C

8 -10-10  500 plowed under L......................... . 9 5 .8 88.6 8 6 .73-12—12 125 drill row r

None plowed under 
Farm er’s fertilizer

125 in drill row
8 6 .9 7 8 .4 71. 2......................................

Gain over farmer’s practice. 8 .9
10%

10.2
13%

15.5
20%



Lespedeza Is Not a Poor Land Crop
( From page 8)

Lespedeza finds w ide use as a p a stu re  p la n t. I t  th riv es  in  h o t w eather and  m akes th e  g reatest 
grow th d u rin g  th e  sum m er m on ths w hen p a stu re  grasses a re  m o re  o r  less d o rm an t.

several varieties of annual lespedeza. 
In each case, lime was applied prior to 
seeding at the rate of one ton of ground 
dolomitic limestone to the acre. Lime 
was applied at the same rate per acre 
every fourth year thereafter. All plots 
received annually at planting 400 lbs. 
of an 0-12-12 fertilizer to the acre. Four 
annual varieties were tested, namely: 
Korean, Kobe, Tennessee No. 76, and 
Common.

Korean lespedeza gave the highest 
yield of hay per acre for the early dates 
of seeding. Kobe was the next best 
variety tested at each location. In the 
western half of Virginia, lespedeza 
usually is seeded from February 15 to 
March 15; while in the eastern part of 
the State it usually is seeded from Janu
ary 15 to March 15. Korean lespedeza 
seed was found to germinate more 
rapidly than the seeds of other varieties. 
It made more early growth and covered 
the land more quickly than other varie
ties, thereby suppressing the growth of 
grass and weeds.

Conflicting evidence obtained from 
farmers as to the response of lespedezas 
to liming suggested the possibility of a 
difference in the lime requirements of 
different varieties. An experiment there
fore was started in 1934 to determine 
whether there was a difference in re
sponse of the different varieties to lime. 
At Chatham, lespedeza was grown on 
Cecil sandy loam soil, which had a low 
supply of soluble calcium. Lime was 
applied in 1934 prior to seeding at the 
rate of two tons of ground dolomitic 
limestone per acre and again in 1937 
at the rate of one ton per acre, with 
and without fertilizer. The yield of all 
varieties (average of 7 years) was in
creased markedly from the use of lime 
without fertilizer on Cecil sandy loam 
soil at Chatham.

The yield of the Korean variety 
(stipulacea) was increased 582 lbs. per 
acre more than that of any of the other 
varieties {striata). This response was 
consistent ' regardless of the fertilizer 
treatment. At Holland, lespedeza was

50
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grown on Onslow fine sandy loam soil 
which had a medium supply of soluble 
calcium. Although the relative re
sponse to liming was much less on the 
Onslow than on the Cecil soil, the re
sponse from the varieties representing 
the two species was the same in each 
case. In practice, it would be advisable 
for farmers to lime for all of the annual 
varieties of lespedeza on very acid soils 
(pH  5.5 and below); but on soils of 
medium acidity (about pH 6.0), liming 
would not be important except for the 
Korean variety.

Experiments have been carried out at 
several places in the State and on sev
eral soil types to determine the response 
of lespedeza to applications of fertilizer. 
In each case lime was applied, prior to 
seeding, in sufficient quantities to ad
just the soil reaction to approximately 
pH 6.0. Lime was applied every fourth 
year; and thereafter, at the rate of one

Applications of lime (2-year average) 
to Onslow fine sandy loam, at Holland, 
increased the yield of lespedeza hay

T a b l e  3 .— T h e  E f f e c t  o f  L i m e  a n d  
F e r t i l i z e r s  o n  t h e  Y ie l d  o f  L e s 
p e d e z a , a t  C h a t h a m  ( A v e r a g e  f o r  
7  Y e a r s )

Fertilizer treatments Yield

Pounds
None..................................................... 2351
Lim e..................................................... 3299
500 lbs. 0—16— 0 +  lime.............. 3878
500 lbs. 0 -1 6 -1 0  +  lime.............. 4891
500 lbs. 4 -1 6 -1 0  +  lime.............. 5019

only slightly (table 4). The use of 
phosphoric acid increased the yield 465 
lbs. to the acre, while potash without 
phosphoric acid increased the yield 960 
lbs. Potash, when used with phosphoric

T a b l e  4 .— T h e  E f f e c t  o f  L i m e  a n d  F e r t i l i z e r  T r e a t m e n t s  o n  t h e  Y i e l d  o f
L e s p e d e z a

Yields of air dry hay in pounds per acre

Fertilizer treatments
Holland Staunton Glade Spring

Pounds Pounds Pounds
None.................. ........................................................... 1975 980 2091
Lim e.............. ............................................................... 2090 2700 2565
400 lbs. 0 -1 2 -0  +  lime......................................... 2555 3240 2934
400 lbs. 0 -0 -1 2  +  lime......................................... 3050 2980 2782
400 lbs. 0 -12 -12  +  lime....................................... 3695 3980 3206

ton per acre. Fertilizers were applied 
annually at the rates indicated in tables 
3 and 4.

Applications of lime to Cecil sandy 
loam, at Chatham, increased the yield 
of lespedeza hay 948 lbs. to the acre 
(table 3). Phosphoric acid gave an 
additional increase in yield of 579 lbs. 
Potash, when used with phosphoric 
acid, gave an additional increase in 
yield of 1,013 lbs. The use of nitrogen 
with phosphoric acid and potash gave 
only a slight additional increase in yield.

acid, gave an increase in yield of 1,140 
lbs. to the acre.

At Staunton, the application of lime 
to Berks silt loam soil gave an increase 
in yield of lespedeza hay of 1,720 lbs. 
to the acre (4-year average). Phos
phoric acid increased the yield 540 lbs. 
to the acre. Potash increased the yield 
270 lbs. to the acre. However, the 
greatest increase in yield due to the 
application of potash was obtained 
when it was used with phosphoric acid 
—resulting in an increase of 740 lbs.
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Applications of lime to Dunmore 
silt loam soil at Glade Spring increased 
decidedly the yield of lespedeza hay 
(7-year average). The use of either 
phosphoric acid or potash increased the 
yield markedly. However, the greatest 
increase in yield due to the application 
of potash was obtained when it was 
used with phosphoric acid.

The data presented in tables 3 and 4 
clearly show that the yield of annual 
lespedezas was markedly increased by

applications of potash and phosphoric 
acid and lime. Therefore, it is sug
gested that where the annual lespedezas 
are to be grown, a soil reaction of pH
5.8 to 6.0 be maintained by the use of 
lime when necessary, and a fertilizer 
containing both phosphoric acid and 
potash be used. An application of 
either an 0-12-12 or 0-14-7 fertilizer at 
the rate of 300 to 400 lbs. to the acre 
will meet the usual fertilizer require
ments for lespedezas in Virginia.

Plow Pushers
(From page 5)

penses and government bonds and taxes 
are paid. In cases where the jack pot 
goes into the common family fund, 
there will not be quite as much bad 
feeling when the veterans return.

Yet this situation was so interesting 
to me that I inquired deeply of a few 
former farm workers what they felt 
and experienced in their industrial 
tasks. I wanted to get some actual 
personal reactions among those who 
had been attracted from agriculture 
into the high-pay assembly lines.

I found a majority of the younger 
workers from rural zones tending to be 
rather “cocky” about succeeding in 
new environment, and looking to this 
as a new and enriching experience. 
Samples of their spoken opinion may 
jar some of us rural-minded folks a 
trifle, but I give you just what they had 
to say and leave the verdict to readers.

In the two fifteen-minute rest pe
riods in each eight hours of work ac
corded to industrial employes, some of 
them gave vent to strong remarks along 
this line.

Ethel,- born and raised on a farm, 
said:

“It beats the farm galley-west. When 
I finished my high school course, I 
went to work for a neighbor farm 
woman at three dollars a week and 
board. I did everything the others did

not want to do, besides my own job. 
I was up at 4:30 every morning, made 
kitchen fire, baked biscuits for break
fast, fried the eggs and potatoes, and 
got the meals for ten people. I washed, 
ironed, mended, cleaned calf pails and 
milk strainers, and washed dishes. I 
stayed there two years. The hired men 
got time off, but I never did. When 
I have saved a pile out of the war job, 
I ’ll get married and buy a little place 
and raise chickens and fruit.”

John was a town boy who could not 
find city work and was sent by the em
ployment office to a farm. He had 
never stayed overnight on a farm before 
and it was pretty lonesome at first.

“My wages were sixteen dollars a 
month, which the farmer told me was 
good money for a green lad, plus a bed, 
board, washing, and a chance to read 
his magazines. I stayed two years and 
when I asked for a raise, he replied that 
I was not a farmer and never would be 
—although I learned to milk, drive a 
tractor, and pitch hay. My boss raised 
Herefords with pedigrees, and his wife 
had 1,000 hens. I killed and dressed 
fifty birds a week and delivered them. 
Then the farmer’s son quit home and 
went to work in a war plant—and be
lieve me, I soon followed him.”

Mike had a slightly different view
point. “They treated me well on the
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farm; I had a nice room with a radio, 
and a bathtub of my own. But here I 
make as much in a week as I got in 
a month on the farm. I feel that the 
future of farming is imperiled unless 
something is done, but I don’t know 
what. There isn’t a farmer in the 
county who can pay more than fifty 
dollars a month to a hired man, and 
such men go where they can make fifty 
a week. Maybe it’s the fault of the 
unions, I don’t know and it’s not my 
job to find out.”

Lilly had been an employer on her 
father’s farm herself, trying to make 
ends meet and getting enough help to 
carry on. “My apples spoiled last fall 
because I couldn’t get pickers, but my 
neighbor picked, boxed, and shipped 
one-tenth of the crop alone. Things 
got so tough that I got rid of all my 
stock and equipment, turned the key in 
the door, got me a job and a hotel room 
at twelve dollars a week, and I make 
sixty-five cents an hour. Here I live 
like a queen—no worry about linen, 
towels, laundry, food, or leisure. I 
have put my place up to rent and maybe 
I can sell it—if somebody can find help 
enough.”

“ IT SOLD everything at auction and 
JL moved to town,” said Arnold. 

“My two sons are in the navy and one 
daughter is a nurse. I wouldn’t stand 
in their way at such a time; and if I 
had demanded that they stay on the 
farm, things would have been unset
tled and uneasy. I lost two hired men 
who got fifty-two dollars a month. 
One went into a factory and the other 
was drafted. My oats stood in rain and 
rotted. My cows fell off in milk flow. 
The employment office sent me some 
city boys and girls, who did their best, 
but it wasn’t good enough. That’s 
why I ’m here.”

Andy had something to say, too. 
“Too much abuse is piled on country 
youngsters. Folks say they leave the 
farm and go to work in town for big 
wages and take it easy while the town 
boys and girls are asked to come out 
to the farm and try their hand at un

accustomed tasks at small wages. So
ciety tolerates this condition, but it 
began when the auto boom started and 
has been growing yearly. It isn’t just 
a wartime condition. Only the war 
increased the difference in opportunity 
for young folks.”

Emancipation from long hours and 
loneliness and the chance to earn good 
money seem to sum up the case for the 
“escapists.” Is it really true that after 
all the energy and thought that exten
sion leaders have put upon 4-H clubs 
and social betterment, we still have so 
little tangible hold on the agricultural 
life? Or are these opinions only the 
excuse of those who must return to 
their former mode of life when the gilt 
edge is gone and the boom is burst?

Would the cure be found, as some 
aver, in allowing the market prices for 
foodstuffs and agricultural raw mate
rials to advance under unrestricted 
terms? That is, would it be possible 
for farmers to earn enough that way 
to meet the competitive cost situation 
we hear so much about?

Is it safe to assume that we can 
advance farm and food prices without 
subsidies to a point where the inequal
ity of opportunity between town and 
country can be eliminated?

My opinion is that this is doubtful. 
We have so many consumers of food 
who have not benefited by higher war 
wages and who are burdened with 
taxes; and we have the government 
taking out such a large slice of the 
production. This and the natural up
ward tendency of industrial wage de
mands whenever food costs rise unduly 
—these things make me hesitate to 
find a solution that way.

BU T I am no economist. If I were 
I would be ordering you around 

instead of bothering you with problems.
If you were to get the job of solving 

the plow-pushing problem, what would 
you do? What would be your recom
mendation? So with this huck-passing 
I leave you, hoping to get a few letters 
that will give me a hunch for another 
poser.
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A MAN’S BUSINESS
“At any rate,” said the auctioneer, 

“mine is a business that a woman can’t 
take up.”

“Nonsense,” put in the strong-minded 
lady. “A woman would make quite 
as good an auctioneer as any man.” 

“Would she?” retorted the other. 
“Well, you try and imagine an un
married lady standing up before a 
crowd and saying, ‘Now, gentlemen, 
all I want is an offer’.”

“I know that soldier is the man for 
me, mother. Every time he takes me 
in his arms I can hear his heart pound-

99mg.
“Better be careful, daughter! Your 

pa fooled me that way for almost a 
year with a dollar watch.”

Chinese visitor says: “Funny people, 
you Americans. You take a glass—you 
put in sugar to make it sweet and 
lemon to make it sour; you put in gin 
to warm you up and ice to keep you 
cool—you say ‘Here’s to you,’ and then 
you drink it yourself.”

T H E  HARD W AY
“But surely you did not tell him 

straight out that you love him?”
“No fear, he had to squeeze it out 

of me.”

GOB HUMOR
“I’m getting so I like that guy less 

and less.”
“Why?”
“He’s the kind of guy who, when

he pours you a drink and you tell him 
to stop, stops.”

Visitor: “Don’t you cut yourself 
pretty often with this straight-edged 
razorr

Mountaineer: “Nar. I been shaving 
nigh on to five years now and I ain’t 
cut myself either time.”

RIG H T A T HOME
Sergeant: “Did you give the prisoner 

the third degree?”
Policeman: “Yes, we browbeat him, 

badgered him and asked him every 
question we could think of. He merely 
dozed off and said, ‘Yes, dear, you are 
perfectly right’.”

Young Man: “I think two can live 
as cheaply as one.”

Future Father-in-law: “You can’t 
edge into my family on that theory, 
young man. I’m willing to keep sup
porting my daughter, but you’ll have 
to pay board.”

Modern aim: Acquiring new land 
for surplus populations who are slain 
in the process.

Critics— people who go places and 
boo things.

“What do you call it when one wo
man is talking?”

“A monologue.”
“And when two women talk?”
“A cat-alogue.”—California Dairy

man. ••



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
P o tash  P ays on G rain  (South)
G rea ter P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus ( General)
V ine Crops (General)
Sw eet P o ta to e s  (General)
Grow M ore C orn  (South)
F e r tilis in g  S m all F ru its  (Pacific Coast) 
P o tash  H ungry F ru it  T rees  (Pacific Coast) 
F e r tilis e  P o ta to e s  fo r  Q u ality  and P ro fits  

(Pacific Coast)

B e tte r  C orn (Midwest) and (N ortheast) 
T h e  Cow and H er P a stu re  (N ortheast) and 

(Canada)
F e r tilis e  P astu res fo r  B e tte r  L iv esto ck  ( P a  

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
H om e-grow n G rain s fo r  P ro fita b le  Hog* 

(Canada)
W hat A bout C lo v er?  (C a n a d a )
O f Course P m  In terested  (Pastures, C an ad a*

Reprints
B -8  C om m ercia l F e r tilise rs  in  G rape Grow ing 
K.-8 S a feg u ard  F e r tility  o f  O rch ard  S o ils  
T -8  A B a lan ced  F e r ti l is e r  fo r  B rig h t T o b a cco  
CC-8 How 1 C o n tro l B la ck -sp o t 
11-8 B a lan ced  F e r tilis e rs  M ake F in e  O ranges 
M M -8 How to  F e r ti l is e  C otton  in  G eorgia 
A-9  Shallow  S o il O rchard s R espond to  P otash  
N -9 P ro b lem s o f  Feed in g  C ig a rlea f T o b a cco  
T -9  F e r tilis in g  P o ta to es  in  New E ngland  
CC -9 M inor E lem en t F e r tilis a tio n  o f  H o rti

c u ltu ra l Crops 
D D -9 Som e F u n d am en tals  o f  S o il M anage

m ent
K K -9  F lo rid a  S tu d ies Celery P la n t-fo o d  Needs 
M M -9 F e rtiliz in g  T o m ato es in  V irg in ia  
P P -9  A fter P eanuts* C otton  Needs P otash  
(JU -9 O regon B eets  and Celery Need B o ro n  
A -2 -4 0  B a lan ced  F e r tilis a t io n  F o r  A pple 

O rchard s
F -3 -4 0  W hen F e r tilis in g , C onsider P lan t-fo o d  

C ontent o f  Crops 
H -3 -4 0  F e rtiliz in g  T o b a cco  fo r  M ore P ro fit 
J - 4 - 4 0  P o tash  H elps C otton  R esist W ilt, R u st, 

and D rought 
Q -5 -4 0  P otash  D eficiency  in  New E ngland 
9 -5 -4 0  W hat Is  the  M atter w ith Y o u r S o il?  
T -6 -4 0  3  in 1 F e r tiliz a tio n  fo r  O rch ard s 
A A -8-40  Celery— B o sto n  Sty le  
CC-1 0 -4 0  B u ild in g  B e tte r  So ils  
G G -1 1 -4 0  Raw M ateria ls F o r  th e  A pple Crop 
J J - 1 2 - 4 0  F e r tiliz e r  in  R e la tio n  to  D iseases 

in  R oses
A - l-4 1  B e tte r  P astu res in  N orth A labam a 
E -2 -4 1  Use B o ro n  and P otash  fo r  B e tte r  

A lfa lfa
1 -3 -4 1  S o il and P lan t-tissu e  T ests as Aids in 

D eterm in ing  F e r tiliz e r  Needs 
K -4 -4 1  T h e  N u trition  o f  M uck Crops 
L -4 -4 1  T h e  C ham plain  V alley  Im proves Its  

A pples
Q -6 -4 1  P la n t’s C on ten ts Show  I ts  N u trient 

Needs
R -6 -4 1  A B alan ced  D iet fo r  N ursery S to ck  
U -8-41  T h e  E ffec t o f  B o ra x  on Sp in ach  and 

Su gar B eets 
W -8 -4 1  C otton  and C orn R esponse to  P otash  
Y -9 -4 1  Ladino C lover M akes Good P o u ltry  

P astu re
Z -9 -4 1  G rassland  F arm in g  in New England 
B B -1 1 -4 1  W hy Soybeans Should  B e Fertilized  
D D -1 1 -4 1  J .  T . Brow n R e b u ilt a W orn-out 

Farm
E E -1 1 -4 1  Cane F r u it  R esponds to  High 

P otash
GG -1 2 -4 1  B o ra x  H elps P rev en t A lfa lfa  Y e l

lows in  Tennessee 
H H -12-41  Som e Newer Id eas on O rch ard  

F e r tility

1 1 -1 2 -4 1  P la n t Sym ptom s Show  Need fo r 
P otash

B - l - 4 2  Grow ing L ad ino  C lover in  th e  N orth  
east

C - l -4 2  H igher A nalysis F e r tiliz e rs  As R e 
lated  to th e  V icto ry  P rogram  

D -2 -4 2  B o ro n  D eficiency  on L ong Islan d  
E -2 -4 2  F e rtiliz in g  fo r  M ore and B etter  

V egetab les
F -2 -4 2  P ru n e  T re e s  Need P len ty  o f  P otash  
G -3 -4 2  M ore Legum es fo r  O n ta rio  M ean M ore 

Cheese fo r  B r ita in  
H -3 -4 2  Legum es A re E ssen tia l to  Sound 

A gricu ltu re
1 -3 -4 2  H igh-grade F e r tiliz e rs  Are M ore P r o f 

ita b le
L -4 -4 2  P erm an en t Hay th e  P la n t Food  W my 
N -5 -4 2  S o il B an k  In v estm en ts W ill Pay 

D ividends
0 - 5 - 4 2  N u tritio n a l In fo rm a tio n  fro m  P lan t 

T issu e  T ests 
P -5 -4 2  P u rp o se and F u n ctio n  o f  S o il T ests 
Q -5 -4 2  P o tash  E xten d s th e  L ife  o f  Clover 

S tand s
R -5 -4 2  Legum es W ill F u rn ish  Needed Ni

trogen
S -6 -4 2  A C om parison  o f  B o ro n  D eficiency 

Sym ptom s and P o ta sh  L eafh o p p er 
In ju ry  on A lfa lfa  

T -6 -4 2  T h e  F e r tiliz a tio n  o f  P astu res  and 
Legum es

U -6 -4 2  W ater, F e r tiliz e r  and Good Farm in g  
V -6 -4 2  Som e S o il P ro b lem s o f  th e  P ied m ont 
W -8 -4 2  Ladino F ie ld  Day 
X -8 -4 2  C onserve N itrogen Now 
Y -8 -4 2  T h e  S o u th east Can Grow C lover and 

A lfa lfa
Z -8 -4 2  T h e  O ne-M ule F a rm e r Needs a New 

M achine
A A -1 0 -4 2  G row ing Legum es fo r  Nitrog«*n 
B B -1 0 -4 2  In su rin g  Su ccess W ith  In d ian a  

Sw eets
C C -1 0 -4 2  M anaging M ucks In clu d es C on tro l 

o f  B low ing
D D -1 0 -4 2  C lover P astu res fo r  th e  C oastal 

P la ins
E E -1 1 -4 2  Lespedeza P astu res  fo r  F lo rid a  
F F -1 1 -4 2  B o ro n  in  A g ricu ltu re  
G G -1 1 -4 2  Som e E xp erien ces  in  A pplying 

F e rtiliz e r
H H -1 1 -4 2  T h e  N u trition  o f  th e  C orn  P la n t 
A - l-4 2  T h e  S a lt T h a t N early L ost A W ar 
J J - 1 2 - 4 2  T h e  P la c e  o f  B o ro n  in  G row ing 

T ru ck
K K - 1 2 -4 2  N itrogen fo r  Crops fro m  W in ter 

Legum es

TH E AMERICAN POTASH INSTITUTE  
1155 16TH STREET, N. W. WASHINGTON, D. C.



J \ l e e d  Vi—
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 R K  CHICAGO LOS A N G ELES

BORAX
jp si a c y U c u ltu ie

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



CONSERVE

I T ^ M T A L  VEGETABLE SEEDS 

NjriCTORY FOODS WITH

The Seed Protectant which is proving 
its Revolutionary Advantages. . .

SAFE for delicate seeds and safer for operators. 
PROTECTS against "damping off” and seed decay. 
COMPATIBLE with inoculation.
STIMULATES growth — healthy plants — higher yield.
LONGER-LASTING. Retains strength. Coats evenly. 

Adheres well.
SELF-LUBRICATING — Peas need no graphite.
"BUFFER" in Spergon prevents weakening by 

soil chemicals.
PAYS ITS W A Y  by producing higher yield.
UNIVERSAL — one chemical (organic) for many 

varieties o f seeds.

For fu ll information and distributors’ names, write 

N AU G ATU CK CHEMICAL DIVISION

UNITED STATES
1230 Sixth Avenue • Rockefeller Center

RUBBER COMPANY
New York



EDUCATIONAL FILMS 
AVAILABLE

One of the Am erican potash plants which has made this country independent of foreign
sources of this essential plant food.

POTASH PRODUCTION IN AM ERICA

A 16mm., silent, color film depicting the location and form ation of 
Am erican potash deposits and scenes of mining and refining of potash 
in California and New M exico.

Running time, 40 min. (on 400-ft. reels).

0 i Lher 16MM. C O LO R  F IL M S  A V A IL A B L E
Potash in Southern Agriculture Potash from  Soil to Plant
In the Clover Potash Deficiency in Grapes and
Bringing Citrus Quality to M arket Prunes 
Machine Placem ent of Fertilizer New Soils from  Old

Ladino Clover Pastures

W e shall be pleased to loan any of these films to agricultural colleges 
and experim ent stations, county agricultural agents, vocational teachers, 
responsible farm organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of time of loan.

For additional information write:

AM ERICAN POTASH IN STIT U TE, INC.
1155 Sixteenth Street W ashington, D. C.

Printed in U.S.A.
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TH REE ELEPHANT BORAX

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.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
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.
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., Greenville, Tenn., Nashville, 
Tenn., and Wilmington, N. C.

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  Co r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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Opaque overtones and . . .

Film Flim Flam

'O T H E N  April rains reduce the visibility and becloud the verdant 
Y *  scenery, I am much reminded of my seasonal photographic at

tempts. For no semi-professional amateur can boast of more foggy 
shots and ultra-atmospheric surrealism than this writer can exhibit 
in his galaxy of priceless ghost pictures.

I expect that if all the roll film of post-card size I have sent to the 
developer were placed end to end it would make a string of opaque 
overtones considerably longer than the winter we have just experi
enced ; and bear the same traces of over-exposure.

Should any curious interviewer wish 
to find the precious secret of my suc
cess, I would not be able to inform him 
that my skill with the shutter traces 
back, like so many other wonder boys, 
to youth’s lust for knowledge. As an 
urchin I lacked lust of that kind or 
lustre of any kind. In fact, I never 
owned a camera of my own at any stage 
of my scintillating career. I have always 
been able to prevail upon some well- 
heeled employer to trust me with these 
delicate instruments and furnish me 
with the tripods, flash bulbs, and such 
other complex gadgets that one must 
have to make his victims tremble and 
groan.

Otherwise, if left to my own re
sources for materials and thrown upon 
my own confidence in results, the world 
would have lost some excellent barn
yard views and pig-pen panoramas, 
while many farm-paper pages would 
have been blanker than usual. Besides 
which, the Eastman Kodak Company 
would have lost almost as steady a 
customer as Margaret Bourke-White. 
However, beyond being thus associated 
with her on the buying side, the re
semblance at once fades out like some 
of my prize bulls.

Yet to be truthful to my curious in
terviewer, let me explain that originally 
I had studied (more or less now and

3
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then) to be a newspaper cartoonist. I 
nursed this desire during my school
days, and disfigured sundry textbooks 
belonging to the Board of Education 
with everything from William Jennings 
Bryan to the Katzenjammer Kids, get
ting plaudits from the fair sex for my 
budding talents.

Nevertheless, the bud got frost-bit
ten, and my flair for caricature easily 
found vent in later years with my 
patient employer’s kodaks, leveled at 
notable farm leaders in action or re
pose. I dare say, therefore, that I stand 
before you as the only side-tracked and 
frustrated cartoonist who switched his 
skill to the shutter. If proof is wanted, 
ask some of our readers who took me 
for a professional artist, and let me mug 
them without sampling some of my 
previous productions.

Speaking of personal portraits, there 
happens to be a little human interest 
sidelight worth inserting lest it become 
forgotten in the vast fund of informa
tion which I intend to get off my chest.

T HIS refers to the matter of pride 
in having o n e ’s physiognom y 

printed in the family trade journal. It 
concerns the difference in this respect 
between men and women. Men folks 
are crazy to have their pictures appear 
in prominent spots, even If it happens 
to be alongside the ads for piles and 
eczema. Women also possess pride, but 
theirs is the kind which will not permit 
a wandering camera man to catch them 
out scratching in the weedy garden or 
shooing the chickens, with hair askew 
and cheeks begrimed. As for the men, 
you are sure to be successful. They 
will pose on manure spreaders in their 
patched overalls, or on the front porch 
with mother-in-law in Sunday togs—it 
makes no difference just so they pose 
and you snap.

I figure the men have an idea it’s 
always best to grab at fame while she 
is in the right mood, while the women 
think of face and figure before fame. 
It’s just one of those queer quirks that 
competent observers like myself make

due allowance for. Hence, I never 
waste time unloading my cumbrous 
gear when some woman is seen doing 
her home work afield in the w. k. war 
effort. I am aware they get some nice 
factory shots of beautiful dames bend
ing over the ding-bats in a shell plant. 
Sure, but please remember that the 
primping room is handier to the lathe 
than it is to the hayfield. So jot it 
down number one in your memo book 
—women like candy, but not candid 
photos.

Next to the misfortune of having 
one’s photos printed upside down, the 
worst feature of human film art for 
publication is to allow the inspired 
make-up man to insert the wrong name 
under the right picture, and “vice see 
versa.”

I have had that sad fate every time 
when I spoilt good negatives on some 
misanthrope with little appreciation of 
the freaks of fortune. I have had an 
organizer for one proud agricultural 
society get his picture above the name 
of the president of the rival society, 
and owners of Holsteins mixed up with 
breeders of Polkadot swine. But to get 
some handsome guy’s name under the 
features appertaining and belonging to 
the homeliest drover in the terminal 
stockyards is ill luck indeed. It alien
ates his wife’s affections for you from 
that time on forever. It robs you of one 
more convenient stopping place at meal
time. (Possibly not so dangerous now, 
owing to ration card requirements.)

I ADD this miscellaneous data so 
that every aspirant to follow my 

upward route in photography will not 
cease to be vigilant even after they send 
the smudges to the engraver. There 
is no end of your troubles until the 
press proof is available. Unlike private 
film fun, your work is public property 
and they expect you to reproduce it or 
tell why. I have spent hours of agony 
trying to compose letters informing re
cent victims that the results were not so 
hot, owing to bad light, wrinkled film, 
obstinate or drunken developers, or the
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wrong phase of the moon. Once you 
pose a person with publicity in view, 
all the ordinary pitfalls common to the 
album variety of photos seem utterly 
insignificant.

“Oh, well,” you might say at this 
juncture, “the best way out of such a 
pickle is to ask your victims to give you 
one of their own family portraits, and

let them assume the liability.” Ah, I 
reply in derision, but you have never 
seen the kind of photos one gazes at 
after they have unscrambled the litter 
from th e ' bottom bureau drawer. 
Usually a Pa and Ma shot or a wed
ding picture, more or less blotted out 
with time and thumb marks. No en
graver would forgive you if you ever—

But if you imagine that the going is 
tough for the camera reporter trying 
to get plain folks to focus well, maybe 
you’d find it worse if you brought an 
animal or two into the foreground as 
scenic attractions.

Nine times out of ten when you ask 
a nice old friendly ruralite to lay aside 
the pitchfork long enough to look pleas
ant, he’ll tell you to “Wait a minute 
’til I bring out my pedigree sire!”

To the uninitiated of the pavements, 
I must explain that he does not wish to 
thrust his honored father into the pano
rama, but his idea is to add the local 
color of his calling, plus a little pride 
in his choice of quality bovines.

Hence you soon find yourself trying 
to change the intended close-up to a 
more cautious distance shot. The rea
son is that he seldom leads out the bull 
with a staff and nose-ring, but insists 
on parading his snorting behemoth at 
the end of a frayed and sleazy halter

rope. Thereupon you mutter some
thing about backing up to get more 
background, all done to hide your 
natural inclination to fold up your tri
pod and hunt for some nice young 
lambs instead.

Moreover, it usually takes three per
sons to get a decent bull picture—one 
to hold him like the devil, one to rustle 
papers so the bull will hoist his head 
and look perky, and the kodak crank 
to wait his chance to catch the bull 
when his head is up and his tail is 
down—but not the reverse, or you’ll 
never get a pictures unless your specialty 
is movies. A sire with his head down 
and his tail up is too much Mexican for 
my nerves.

After you have exposed a few plates 
in jumpy fashion, aimed in the general 
direction of the man and his pride, you 
are informed that now he wants you to 
get a view or two of his “foundation

99COW.

There’s always a foundation cow, 
crumpled of horn, big or barrel, low in 
the back, and magnificent in the mam
maries. You’re elected to get her pic
ture because she led the cow-testing 
association as a heifer, and she’s never 
busted a fence or had the bloat colic 
in her life.

AFTER  her comes a procession of 
. minor milkers and daughters of 

dams galore, and finally they let out a 
whole circus-ring of bouncing calves, 
upsetting your tripod and nearly bust
ing your leg and the lens. By that time 
you are getting weary, but they think 
of a good thumping ram which has 
photogenic possibilities, whereat you 
suddenly find yourself completely out 
of film. Remember this form of clever 
evasion because it will be a trustworthy 
escape for you in a long list of awkward 
situations from drooling babies to vi- 

# cious pet dogs.
One other simple form of deception 

is also handy. In case you really do 
not want to waste film these days on 
third-rate subjects, merely go through 

( Turn to page 52)



Plow-Sole Fertilizers 
Benefit Tomatoes
Departments o f  Horticulture and Agronomy1

Purdue University Agricultural Experiment Station, Lafayette, Indiana

F ig . 1 . T h is  p ic tu re  was ta k e n  A ugust 1 1 ,  1 9 4 2 ,  at th e  tim e  o f  th e  first p ick in g . P lo t  3 ,  w hich 
rece iv ed  one to n  o f  1 0 -1 0 - 1 0  on plow  sole and 2 0 0  lb s . o f  2 -1 6 - 8  p e r a c re  in  th e  row , yielded  
1 5 .2  tons o f  good q u ality , to m ato es. P lo t  8  rece iv ed  6 0 0  lb s . o f  2 -1 6 - 8  p e r acre  in  th e  row  ( a  
com m on fe r t iliz e r  reco m m en d atio n  fo r  th is  a re a )  and  y ield ed  on ly  8 .7  to n s  o f  p o o r q u a lity  
to m a to es. P la n t-tissu e  tests  in d ica ted  h igh  n itra te s  in  p lo t 3  a t th is  d a te . L a te  A ugust second 
grow th fo lia g e , a f te r  th e  ea rly  b lig h t in fe s ta tio n , p ro tec ted  th e  r ip en in g  f r u it .  P lo t  8 ,  w hich had  
b een  bad ly  n itro gen -starv ed  s in ce  Ju ly  2 2 ,  p rod u ced  p ra c tica lly  no second  grow th o f  leaves. T h e

u n p ro tected  f r u it  sun-bu rned  and cra ck e d  b ad ly .

TH E question has been raised, 
“Should tomatoes be grown on the 

low-fertility soils of southern Indiana?” 
This is beside the point, as there are 
many canning factories in this area and 
thousands of acres of tomatoes are being 
grown on these soils with very low 
yields. In war time when tomato 
juice is needed for fighting boys and 
home-front folks, the real question is, 
“What can be done to increase yields 
on the less fertile soils?”

We know that a 15-ton tomato crop 
requires about 130 pounds of nitrogen, 
45 pounds of phosphoric acid, and 200

1 The following made contributions to this inves
tigation: R. R. Fraser and J .  D. Hartman of the 
Horticultural Department and B. A. Krantz, O. W. 
Luetkemeier, and G. D. Scarseth of the Agronomy 
Department. Journal Paper Number 86 of the 

Agricultural Experiment Station.

pounds of potash, or an equivalent of 
about a ton of 6-2-10. However, only 
about one-half of this quantity is re
moved from the land in the fruit; the 
remainder is left in the vines and roots. 
Many of the light colored soils of south
ern Indiana have been practically ex
hausted of available plant nutrients. 
These soils are able to supply only a 
small portion of the plant-food nutrients 
needed to produce a big crop of toma
toes; consequently, the grower must 
supply the missing elements.

The problem is to find an effective 
way to supply the large amount of nu
trients needed on these less fertile soils. 
During the past five years, members of 
the Agronomy Department have con
ducted considerable research on the use

6
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of heavy applications of fertilizers to 
corn. In these studies, corn has re
sponded well to the plowing under of 
large amounts of fertilizer, even in sea
sons of mild drought (3 ). Many other 
facts about corn fertilization in Indi
ana have been learned. Some of these 
findings are:

1. Fertilizer placed deep on the plow 
sole was available to the plant dur
ing moderately dry weather, while 
that placed high in the row was 
not.

2. Small amounts of fertilizer in the 
row ( 1 0 0 - 2 0 0  pounds) were effec
tive as a starter, especially during 
a cool, wet spring.

3. Side-dressed applications gave er
ratic response, good results being 
obtained only when the applica
tion was followed immediately by 
a good rain.

4. Surface applications of fertilizers 
encouraged tremendous weed 
growth in wet seasons and were 
unavailable to plants in dry sea
sons.

5. Nitrogen was usually the first lim
iting growth factor in the light 
colored soils of southern Indiana.

6 . Plant-food nutrient balance was 
especially important when large 
amounts of fertilizer were added.

In the spring of 1942, the Horticul
ture and the Agronomy Departments 
started a cooperative tomato fertiliza
tion experiment based upon some of 
the facts learned in the corn fertiliza
tion studies. The experiment was laid 
out on Vigo silt loam soil located on the 
George Aydelott farm, Brazil, Indiana. 
This soil was very acid (pH 4.8-5.0), 
low in organic matter, and according 
to soil tests was very low in available 
phosphates and medium in potash. 
The field was in corn in 1940 (yield 
about 35 bushels per acre) and was idle 
in 1941. The fertilizer treatments and 
yields are given in Table 1.

The tomato variety used was Indiana 
Baltimore (locally grown), and the 
usual starter solution was used when 
the seedlings were set out.

F ig . 2 .  F e r tiliz e r  d is tr ib u to r  a ttach m en t fo r  a 
plow  designed to  p lace  th e  fe r t iliz e r  in  b and s 
on th e  plow  so le . T h is  is  a p ictu re  o f  th e  
o rig in a l a tta ch m en t designed by  P ro fe sso r  R . 
H. W ilem an o f  th e A g ricu ltu ra l E n gin eerin g  D e
p artm en t, P u rd u e U niversity . T h e  a ttach m en t 
is bein g  m ade a t p resen t by  th e  In te rn a tio n a l 

H arv ester Com pany.

In this experiment no variation in the 
time of transplanting was planned. 
However, it happened that the south 
two replicates were set out in the even
ing of June 7, and the two north repli
cates were transplanted early in the 
morning of June 8 , which turned out to 
be a very hot sunny day. The plants 
set in the morning wilted badly. Ac
cording to notes taken by Mr. Aydelott 
1 0  and 2 0  days after transplanting, “the 
plants set in the evening of June 7 ap
peared to be one week ahead of those 
set in the morning of June 8 .” We 
believe that the retardation of the morn
ing-set plants was due to the effect of 
the hot summer day, although other 
conditions such as overnight storage of 
the seedlings, might also have been a 
factor. However, these weakened 
plants caused a reduction in the yields 
as shown in Table 1. With the excep
tion of one replicate of Plot 3, the 
average yields for the first three harvest 
dates from the evening-set plants were 
at least twice as high as from those set 
in the morning. This early advantage 
of the evening-set plants continued 
throughout the season. Table 1 indi
cates that the increase in yield of the 
various plow-under treatments over 
Plot 8  was greater in the plots with the 
evening-set seedlings than in those with
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morning-set plants. Plot 8  received 600 
pounds per acre of 2-16-8 in the row. 
This is a common fertilizer recom
mendation in this area.

Treatments 2 and 3, in which the 
three nutrients were supplied in bal
anced quantities and where a starter 
was used, gave the highest yields. 
When any one of the nutrient elements 
was omitted, the yield was depressed 
significantly. In the plots with “eve
ning-set” plants where early growth was 
good, the omission of plowed-under 
nitrogen (Plots 1 and 8 ) depressed the 
yield about 6.5 tons; when plowed- 
under phosphorus was omitted (Plot
6 ), the yield was depressed about 2.7 
tons; when the starter fertilizer was 
omitted (Plot 7), the yield was de

pressed about 2.6 tons. Although the 
soil test showed a medium amount of 
available potash in the spring, the yield 
was reduced about 1 . 8  tons when the 
plowed-under potash was omitted 
(Plot 5) and the quality of the tomatoes 
was poor. The differential response 
was similar in the plots with the 
“morning-set” plants, although, as 
would be expected, the magnitude was 
not as great.

There was considerable early blight 
(Macrosporium solan'i) on all treat
ments. Dr. H. R. Thomas of the 
Botany Department inspected the field 
and stated that the degree of infesta
tion was about the same on all plots. 
However, the plots without plowed- 

( Turn to page 44)

T a b l e  1 .— Y ie l d s  o f  M a r k e t a b l e  T o m a t o e s  o n  V ig o  S i l t  L o a m , G eo r g e  A y d e l o t t  
F a r m , C a r b o n , I n d ia n a , a s  R e l a t e d  to  a  C o m m o n  F e r t i l i z e r  A p p l ic a t io n , 
P l o t  N o . 8 , a n d  t o  V a r io u s  M i x t u r e s  o f  N it r o g e n , P h o s p h a t e , a n d  P o t a s h  
A p p l i e d  o n  t h e  P l o w  S o l e .

Treat
ment
num

ber

Fertilizer 
added in bands 

on plow sole

Row
fertilizer

Marketable yields3
Average4

North replicates South replicates

Tons
per

acre1

*Tons 
increase 

over 
No. 8*

Tons
per

acre1

Tons 
increase 

over 
No. 8*

Tons
per

acre1

Tons 
increase 

over 
No. 8*Mixture Lbs./A . Lbs./A . Kind

1 0-1 0 -1 0 2000 200: 2 -1 6 -8 7 .9 2 .63 8 .5 2 - 0 . 2 4 8.22 0 .1 9
2 5 -1 0 -1 0 2000 200: 2 -1 6 -8 10.86 3 .5 7 15.39 6 .6 3 13.13 5 .1 0
3 10-1 0 -1 0 2000 200: 2 -1 6 -8 12.00 4 .7 1 15.17 6 .41 13.58 5 .5 5
4 5 -1 0 -  5 2000 200: 2 -1 6 -8 11 .58 4 .2 9 14.36 5 .6 0 12.97 4 .9 4
5 5 -1 0 -  0 2000 200: 2 -1 6 -8 9 .2 9 2.00 13.47 4 .7 1 11.38 3 .3 5
6 5 -  0 -10 2000 200: 2 -1 6 -8 9 .5 0 2.21 12 .56 3 .8 0 11.02 2 .9 9
7 5 -1 0 -1 0 2000 None 10.41 3 .1 2 12.65 3 .8 9 11.52 3 .4 9
8 None 600: 2 -1 6 -8 7 .2 9 8 .7 6 8 .0 3

Significant difference 2 .7 2  2 .7 2  2 .7 2  2 .7 2  1 .9 2  1 .92

The rainfall was excessive in the early summer^
Cyanamid nitrogen used for the plow-sole fertilizers.
Ammonium sulphate nitrogen used for the row fertilizers.
The average number of plants which had green fruit at frost time, September 26, for treatments 1-8

respectively were: 2.0, 8.8, 15.8, 9.5, 5.3, 5.3, 9.5, and 0.5 plants per plot.
1 Average of two replications.
2 Plot No. 8 received the fertilizer treatment that is commonly recommended for this area.
8 The tomato plants on the two south replicates were transplanted in the evening of June 7. Those on 

the two north replicates were set in the morning of June 8, which turned out to be a very hot, sunny day.
The plants set in the morning wilted badly and appeared to be retarded a week or more in contrast to
those set in the evening. We believe that the retardation of the morning-set plants was due to the effect 
of the hot summer day; however, other conditions such as overnight storage of the seedlings, might also 
have been a factor.

4 Average of the four replicates (includes the two “morning set” replicates which had wilted badly 
and were physiologically upset (see footnote No. 3 ) , as well as' the two “evening set” replicates which 
appeared to nave good early growth).



Fertilizing Tung Trees 
By Leaf Analysis

By Matthew Drosdoff
Associate Soil Technologist, Bureau of Plant Industry, U. S. D. A.

TH E tung tree (Aleunces fordii) is 
a new crop in the South and one 

which is of particular interest during 
the present emergency. The tree bears 
nuts from which tung oil is obtained by 
pressing the kernels after the hulls have 
been removed. This oil is one of the 
most valuable of the fixed drying oils. 
It dries more rapidly than linseed oil 
and is used extensively in the paint, 
varnish, and other industries because of 
the water-resisting properties it imparts 
to the covered surfaces. Because of the 
anticipated shortage of vegetable drying 
oils during this war, particular attention 
is being given to domestic production. 
Tung oil has been declared a critical 
and strategic material because of its 
many important uses in connection with 
the war effort.

The United States has been depend
ent on China, the native habitat of the 
tung tree, for its supply of tung oil. 
Imports averaged over 100 million 
pounds a year from 1930 to 1941, when 
imports practically ceased. In this 
country, the first seeds were planted in 
1905 and the first large commercial 
orchard in 1924. There has been a 
great expansion in the acreage of this 
crop in the past few years, and it is 
estimated now that about 2 0 0 , 0 0 0  acres 
have been planted. Most of this acreage 
lies in a narrow belt from 50 to 100 
miles wide along the Gulf coast from 
eastern Texas to Florida, including 
about the northern one-fourth of 
Florida. About five million pounds of 
tung oil were produced in this country 
in 1941 from the 1940 crop, and about 
three and one-half million pounds in

1942 from the 1941 crop. It is esti
mated that the 1942 crop will yield eight 
million pounds of oil.

As tung is a relatively new crop, there 
is much to be learned about its specific 
nutrient requirements. One of the most 
promising methods of approaching this 
problem is through the study of leaf 
analyses as correlated with soil analyses 
and the performance of the tree. In 
recent years, leaf analysis has come into 
extensive use with many of the tree 
crops as an aid in diagnosing fertilizer 
requirements. In the present discus
sion, leaf analysis refers to the quantita
tive determination of the mineral ele
ments and nitrogen, and should not be

Five-year-o ld  tung orch ard  in  b lossom .

9
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P ota sh -d efic ien cy  sym ptom s in  tu n g  le a v e s ; in* 
te rv e in a l n ecro sis  ab o v e, and  ch lo ro sis  below .

confused with certain plant tissue tests 
in which only a rough quantitative esti
mate of the various elements is made.

There are certain advantages to be 
derived from leaf analyses which make 
them valuable in supplementing and in 
interpreting results obtained from field 
plots, greenhouse tests, and soil analyses. 
As an illustration, suppose that in a 
field plot experiment it is found that the 
trees do not respond to applications of 
phosphate and it is further found by a 
soil test that the soil is high in available 
phosphate. The conclusion might be 
drawn that the trees do not respond to 
phosphate because sufficient phosphate 
is already available in the soil. This 
conclusion might be erroneous. Suffi
cient soluble phosphate may be present 
in the soil, but due to certain adverse 
soil conditions, such as poor aeration 
and drainage, the tree roots might not 
have been able to absorb the available 
phosphate. Or it might be that the 
presence of other ions inhibit the uptake 
and assimilation of the phosphate. Un

der such conditions leaf analyses would 
be of particular help in the interpreta
tion of the results.

Plant symptoms have been a great 
help in the diagnosis of deficiencies and 
toxicities due to certain mineral ele
ments. With a new crop, however, 
there is the problem of determining 
what element or elements are respon
sible for abnormal foliage conditions ob
served in the field. In the event that 
no clues are available from previous 
greenhouse or field experiments, the 
usual method of diagnosis is to use a 
variety of fertilizer treatments and de
termine which treatment corrects the 
trouble. A relatively long period of 
time, sometimes as much as two years 
or more, may be required to solve the 
problem with tree crops. Leaf analyses 
can furnish leads for setting up the field 
trials or may even answer the question 
directly. A recent example of this is 
cited below.

In the early part of August 1941, the 
attention of the author was called to an 
area in a large tung orchard at Capps, 
Florida, which was severely affected 
with interveinal chlorosis and necrosis 
of the leaves. Sample of leaves were 
collected from the affected area and an 
adjacent area in which the leaves ap
peared normal and were analyzed for 
the various mineral constituents. An 
outstanding feature of these analyses 
was the low content of potassium in the 
affected leaves, amounting to .35 per 
cent on a dry-matter basis, as compared

P a rts  o f  th e  tu n g fru it .
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N ursery tu n g  tre e s , 6  m onths o ld .

with .64 per cent in the normal appear
ing leaves. Even the normal is low, 
however, in comparison with the com
position of tung leaves well supplied 
with potassium. There was not suffi
cient time left in the growing season 
that year to determine if the trees would 
respond to potash fertilizer. It was 
thought, however, that the evidence 
from the leaf analyses was sufficiently 
definite to warrant recommending in
creased potash fertilization to the 
grower. Meanwhile it was found that 
the trees in other orchards in southern 
Georgia and western Florida were af
fected with the same symptoms. Leaf 
analyses of samples collected from these 
trees all indicated a potassium defi
ciency. In general, it was found that 
normal leaves contained from .7 to over 
1 . 2  per cent of potassium, and those 
from trees indicating potassium defi
ciency contained less than . 6  per cent.

During the 1942 season, field ferti
lizer trials were established in the af
fected area at Capps, Florida, and the 
results to date verify the conclusions 
arrived at from the leaf analyses. The 
trees treated with a sufficient amount 
of muriate of potash do not show the 
leaf pattern caused by a deficiency of

potassium, whereas the check trees do.
Although the use of plant symptoms 

has been of great value in the diagnosis 
of certain deficiencies and toxicities, it 
should be kept in mind that the symp
toms appear after the nutritional dis
order is established. The plant has 
already suffered considerably by the 
time abnormal foliage conditions de
velop. With annual crops, the defici
encies indicated by plant symptoms 
may be remedied in a relatively short 
time by fertilizer applications and per
haps the current crop will not have 
been affected greatly. With tree crops, 
however, certain elements are taken up 
slowly and once a deficiency symptom 
appears, it may take a year or more be
fore the nutritional disorder can be 
completely corrected by fertilizer appli
cations. Here, then, is one of the most 
important functions of leaf analysis; 
to anticipate the nutrient requirements 
of the trees under different soil condi
tions before the appearance of any 
symptoms in the plant.

Often plant symptoms are difficult to 
diagnose without supplementary data. 
For example, with some plants it has 
been found that under controlled condi
tions in the greenhouse nitrogen-defi-
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ciency symptoms are similar to potas- 
sium-deficiency symptoms in certain 
stages. This is due to the recognized 
fact that potassium is essential in nitrate 
reduction and the condensation of the 
simpler nitrogen compounds into the 
more complex. A lack of potassium, 
then, might physiologically result in a 
nitrogen deficiency. Leaf analyses in 
such a case would be invaluable for 
an adequate interpretation of the leaf 
symptoms. In order to properly inter
pret leaf analyses, it is necessary to have 
as a background a large number of 
analyses of leaves from trees growing 
under a wide variety of soil conditions. 
It is necessary to know the seasonal 
trends in leaf composition as well as the 
differences due to the age of the leaf. 
By taking into consideration the various 
factors which affect the composition of 
the leaves and by observing the general 
condition of the tree, leaf analysis can 
be a very useful tool for getting at the 
fertilizer requirements of the tung tree.

and also considering a number of other 
analyses of tung leaves which have 
been made in this laboratory, the values 
for the Lamont, Florida, orchard might 
be considered as desirable nutritional 
levels. It is possible, however, that the 
phosphorus content of the leaves is 
slightly lower than is desirable. The 
manganese value indicates that there is 
probably considerable luxury consump
tion of this element. With these ex
ceptions, the average leaf content of the 
various mineral elements and nitrogen 
appears to be what one might expect 
in leaves from normal, healthy tung 
trees. This correlates with the actual 
growth and production of this orchard. 
The trees are healthy and vigorous and 
have not shown any deficiency symp
toms. Soil analyses also indicate that 
this orchard has a relatively high level 
of fertility. It is recognized as one of 
the highest producing tung orchards 
in the United States.

In general, the trees in the orchard

T a b l e  1 .— A v e r a g e  C h e m i c a l  C o m p o s it io n  o f  B a s a l  T u n g  L e a v e s  C o l l e c t e d  in  
1 9 4 1  f r o m  T h r e e  B e a r in g  O r c h a r d s  o n  D i f f e r e n t  S o il  T y p e s

Orchard Soil Type

Constituents on a Dry-Matter Basis

Location
Ash Ca Mg N P K Mn Fe

% % % % % % p.p.m. p.p.m.
Lamont, Fla. Ruston fine sandy 

loam
11.34 3 .2 3 .54 2.11 .13 .92 995 83

Morriston,
Fla.

Predominantly 
Norfolk fine sand

9 .8 5 2 .9 4 .44 1.79 .12 .70 71 52

Pine Grove, 
La.

Pheba fine sandy 
loam

8 .8 5 2 .4 2 .57 1 .30 .09 . 56 2466 67

Table 1 gives the average chemical 
composition of tung leaves for the 1941 
season from three orchards in the tung 
belt, located on different soil types and 
maintained under different systems of 
orchard management. The fertilizer 
program for the three orchards has been 
essentially the same for the past three 
years. About 300 lbs. per acre of a 
fertilizer having an average composi
tion of 8 -8 - 6  have been applied each 
year.

On the basis of these leaf analyses,

at Morriston, Florida, have a lower 
content of mineral elements and nitro
gen than the Lamont orchard. The 
manganese content is especially low and 
manganese-deficiency symptoms have 
been commonly observed in this 
orchard. It would seem desirable to 
supply the trees in this orchard with 
more manganese. Nitrogen and po
tassium are also somewhat low and 
probably should be maintained at a 
higher level.

The orchard at Pine Grove, Louisi
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A storage b a rn  filled  w ith th e  harvested  tung fru it .

ana, on the basis of the leaf analyses, 
would appear to have a relatively low 
level of fertility. The leaf content is 
especially low in nitrogen, phosphorus, 
and potassium. Soluble phosphate on 
this soil as determined by the Truog 
method runs less than 1 0  lbs. per acre. 
On the basis of these analyses, it would 
appear that the trees in this orchard 
ought to receive considerably more 
nitrogen, phosphorus, and potassium. 
The soil in this orchard, however, is 
imperfectly drained, and the restricted 
aeration may prevent an adequate ab
sorption of certain nutrient elements 
even though they may be present in 
the soil. Were this soil better aerated 
and drained, the fertilizer used might 
have been sufficient to meet the needs 
of the trees.

In some areas of the tung belt cer
tain of the minor elements, especially 
zinc and manganese, are necessary in 
the fertilizer program for a successful 

—tung orchard. Practically every com
mercial tung grower in Florida uses 
zinc sulfate regularly and in addition 
many of them use manganese sulfate. 
Recent work indicates that copper also 
is needed in many of the orchards.

Samples of leaves showing symptoms

of zinc deficiency usually contain less 
than 10 p. p. m. of zinc. In an area 
where zinc deficiency is suspected, leaf 
analyses would be helpful in determin
ing the necessity of applying zinc.

Trees deficient in manganese have 
been found to contain usually less than 
30 p. p. m. of manganese in the mid
shoot leaves early in the season. Be
tween 30 and 50 p. p. m. is the border
line, and those trees with leaves con
taining more than 50 p. p. m. are prob
ably sufficiently supplied with manga
nese for normal growth.

Analyses of leaves from various or
chards in the tung belt have indicated 
a wide variation in the nutritional levels 
of the trees, and one of the important 
factors causing this variation is the soil 
type. It is difficult, therefore, to make 
a blanket fertilizer recommendation 
that will apply for all conditions. In 
general, however, a fertilizer having a 
formula in the neighborhood of 6 -8 - 6  

and applied at the rate of about one 
pound per tree for each year of age of 
the tree should be satisfactory up to 
full maturity. A five-year-old tree, 
then, would get five pounds of ferti
lizer. Trees on highly leached sandy 

( Turn to page 49)



Potassium-Boron
Relations in Plants1

By Eldrow Reeve and John W. Shive
Department of Plant Physiology, Rutgers University, New Brunswick, N. J.

Introductory Note

The Departments of Soils and Plant Physiology of the New Jersey Agri
cultural Experiment Station are cooperating in a study of the boron needs 
of the crop plants of the State. The Soils Department is concerned with 
determining the extent to which a lack of boron in the soils of the State 
limits crop yields, and the Plant Physiology Department is trying to find 
out more about the part boron plays in the nutrition of plants.

The work with soils indicates that a considerable percentage of the 
New Jersey soils are deficient in boron, and that applications of borax to 
such soils have markedly beneficial effects on the crop plants growing on 
them. The earlier work in plant physiology showed that boron plays 
a highly important part in the calcium nutrition of the plant. The report 
that follows indicates that the rate of absorption of boron by plants is 
increased with increasing supplies of available potassium, and that where 
both boron and potassium are available in abundance so much boron is 
taken up by the plant as to cause marked toxicity.

F irm an  E. B ear .

THIS laboratory has long been con
cerned with a study of the inter

relations of the several mineral ele
ments required for the nutrition of 
plants. No one element operates inde
pendently of the other elements but in 
conjunction with them. Thus in studies 
of the relationship that exists between 
calcium and boron in plants, it has been 
found ( 2 ,3 , 8 ) that boron plays a highly 
important part in keeping the calcium 
of the plant in active and usable form. 
In the absence of an adequate supply 
of boron, a lack of available calcium be
comes a limiting factor in plant growth.

It seemed probable that some similar

1 Journal Series paper of the New Jersey Agri
cultural Experiment Station, Rutgers University, 
Department of Plant Physiology.

relationship exists between potassium 
and boron, and this has been suggested 
by three independent investigators. 
Saru (5 ) concluded, from experiments 
with sugar beets, that boron played a 
part in regulating the potassium-cal- 
cium ratio in plants. She pointed out 
that increased rates of application of 
potash salts tended to reduce the occur
rence of boron-deficiency diseases. 
White-Stevens (7 ), working with 
boron-deficient soils, found that when 
the amount of potash applied greatly 
exceeded that needed by the crop, 
boron-deficiency symptoms developed, 
particularly with plants having a high 
boron requirement. Purvis and Hanna 
(4 ), also working with soils low in 
boron, showed that boron-deficiency

14
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Boron Healthy
Deficiency

Boron
Toxicity

F ig . 1 . D iagram  show ing b o ro n  and  p otassiu m  trea tm en ts  and 
gen eral exp erim en ta l set-up  fo r  to m ato  series . Shad ed  areas on 
th e  le f t  and th o se  on th e  r ig h t in d ica te  b o ro n  d eficien cy  and  

b o ro n  to x ic ity , respectively*

symptoms were intensified by increas
ing rates of application of potash fer
tilizers. Accordingly, it was decided to 
make a careful study of the effect of 
variation in the amounts of potassium 
in the nutrient solution on the boron 
nutrition of two plants, tomatoes and 
corn.

The plants for this study were grown 
in sand culture, and the nutrient solu
tion was supplied by the continuous 
flow method ( 6 ). Seedlings were ger
minated in sand and transplanted to 
the experimental pots when they had 
attained the desired stage of develop
ment. After transplanting, all cultures 

| were supplied with a standard nutrient 
solution including trace elements, until 
the plants were well established and 

I • growing vigorously. For corn, this 
period covered an interval of about 1 0  

days after transplanting and for toma
toes, about two weeks.

The experimental series consisted of 
—30 cultures of corn and 30 of tomatoes.

 The boron and potassium treatment for
each culture and the general experi
mental set-up are shown in the diagram 
of Fig. 1. For the sake of convenience 
in discussion the cultures have been 
numbered 1 to 30 as indicated. The

treatments were such 
that plants were grown 
at six boron levels, 0 , 
0.125, 0.25, 0.5, 1.0 and
3.0 p.p.m., at each of 
which five cultures were 
grown at potassium lev
els as follows: 5, 25, 50, 
1 0 0  and 2 0 0  p.p.m. 
Thus, for each level of 
boron there were five 
levels of potassium; and 
conversely, for each level 
of potassium there were 
six levels of boron. Each 
culture was run in du
p lica te . T re a tm e n ts  
were maintained until 
well-defined deficiency 
and toxicity symptoms 
were apparent.

Definite boron defi
ciency symptoms de

veloped on the tomato plants in cul
ture number 5, supplied with a nutrient 
solution containing 0  p.p.m. boron and 
200 p.p.m. potassium, 7 days after they 
were placed on treatment. Deficiency 
symptoms appeared last on the plants 
of culture number 1 , which were sup
plied with a solution containing 0  

p.p.m. boron and 5 p.p.m. potassium. 
Symptoms could not be detected on the 
plants in culture number 1 until 14 days 
after treatments were begun. The sev
erity of the boron deficiency symptoms 
on the plants supplied with 0 . 0  p.p.m. 
boron in the nutrient solution increased 
with increase in potassium concentra
tion in the substrate. 2 This behavior is 
illustrated in Fig. 1. The shaded area 
in cultures 1 to 5 inclusive indicates 
boron deficiency, and the double shad
ing indicates the relative severity of the 
deficiency symptoms. The deficiency 
was most severe on the plants in cul
ture number 5, and decreased in severity 
in culture 4, 3, 2, and 1 in the order 
of decreasing potassium concentrations, 
and this is illustrated diagrammatically 
by the proportion of the area which is

2 The word “substrate” refers to the nutrient 
solution and the sand to which it was being applied 
and in which the plant was growing.
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double - hatched in the respective 
squares. The boron deficiency symp
toms were least severe on the plants in 
culture number 1. This clearly indi
cates that in boron-deficient substrates 
severe symptoms (injury) may be ex
pected when potassium is present in rel
atively high concentration, particularly 
when present in excess of that required 
by the plant for vigorous growth.

Boron toxicity was apparent on all of 
the plants that were supplied with a 
solution containing 3.0 p.p.m. boron. 
Toxicity appeared first, however, on 
those plants which received high potas
sium. Slight toxicity symptoms also 
developed on all plants that received
1 . 0  p.p.m. of boron, except those of cul
ture number 21 supplied with 5 p.p.m. 
potassium. The toxicity on the plants 
supplied with high concentrations of 
boron increased in severity with in
crease in potassium concentration in the 
substrate as indicated in Fig. 1. The 
shaded area in cultures 22 to 30 inclu
sive indicates boron toxicity, and the 
double shading indicates the relative 
severity of the toxicity symptoms in the 
respective cultures. The toxicity symp
toms were most severe on the plants in 
cultures 25, 29, and 30, and decreased

in severity in the other cultures in the 
order of decreasing potassium concen
tration and in proportion to the area 
that is double hatched in the squares 
representing the respective cultures. It 
was evident that boron toxicity symp
toms at high boron levels, like deficiency 
symptoms at low boron levels, are pro
gressively accentuated with increasing 
potassium concentrations in the nutrient 
substrate. As indicated in the diagram 
of Fig. 1, no symptoms of either boron 
toxicity or deficiency occurred at any 
potassium level here used within the 
range of boron concentrations from
0.125 p.p.m. to 0.5 p.p.m. Within this 
range of boron concentrations all cul
tures produced vigorous, healthy plants, 
and the several cultures did not show 
any pronounced differences in dry 
weight yields. Potassium deficiency 
symptoms developed only on those 
plants that received 5 p.p.m. potassium.

With corn, as with tomatoes, boron 
deficiency symptoms of the plants that 
were supplied with a nutrient solution 
containing 0  p.p.m. boron, increased in 
severity with increase in potassium con
centration in the substrate. However, 
this progressive severity was not nearly 
so pronounced in the corn series as it 

was in the tomato series. 
As shown in Fig. 2, 
boron deficiency symp
toms developed in all 
the plants in cultures 1 

to 5 inclusive. Boron 
toxicity symptoms failed 
to develop on any of the 
corn p lants. T h ose 
which received 3.0 p.p.m. 
of boron produced the 
highest yields. Slight 
potassium d efic ien cy  
symptoms developed in 
all plants at the potas
sium level of 5.0 p.p.m.

At the end of the ex
perimental period the 
plants were harvested 
for quantitative analysis 
of boron. In an attempt 
to differentiate between 

( Turn to page 45)
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Fig* 2 .  D iagram  show ing b o ro n  and p otassium  trea tm en ts  and 
g en era l e xp erim en ta l set-up fo r  corn  series . Shad ed  areas on the 
le f t  and  th o se  on  th e  r ig h t in d ica te  b o ro n  d eficien cy  and  b o ro n  

to x ic ity , resp ectiv ely .



Indiana’s 1942 
Tomato Champion

By Koscoe Fraser
Horticulture Department, Purdue University, Fafayette, Indiana

Fr a n k  b l a c k e r , ciark’s Hill,
Tippecanoe County, Indiana, cer

tainly did his share last year to help 
win the war. He raised enough to
matoes on his field of 5.65 acres to pro
vide for the needs of 4,946 men in the 
armed forces, based on a report from 
the Quartermaster’s Division that it 
takes one 34-pound hamper per man, 
per year. His yield was 14.882 tons 
per acre.

Mr. Blacker, who is a tenant on the 
farm of I. D. Mayer, a member of the 
Purdue Agricultural engineering staff, 
won the State Championship in the 
Indiana U. S. Won Tomato Club. This 
club is sponsored by Purdue Univer
sity, Indiana Canners’ Association, and 
the Indiana State Vegetable Growers’ 
Association. The club is composed of 
tomato growers who sell tomatoes on 
a grade basis to canning companies.

This was Mr. Blacker’s third year to 
grow tomatoes, but the first year for 
him to try direct seeding. At first he 
was so discouraged with the results that 
he seriously considered plowing up the 
field and replanting it with Southern 
grown plants; but since it was so late 
in the season, he was persuaded to 
give up the replanting idea and to give 
the seeds a little more time. It is doubt
ful, after his 1942 harvest, if he would 
ever consider anything but direct seed- 
ing.

The field Mr. Blacker chose for his 
tomato venture had been in alfalfa and 
timothy sod for three years previous to 
the tomato crop. During the last two 
years it was used as a hog pasture, and 
in the fall of 1941, 600 yearling lambs

F ra n k  B la c k e r  and th e  device w ith w hich he 
seeded h is  to m ato es d irect in  th e  field .

were fed on it. Prior to plowing it, 
about April first, 10 tons more of sheep 
manure per acre were spread on the 
field.

The field was plowed 8  to 10 inches 
deep, then a float with a cultipacker 
was used, followed by a disc. The 
ground was harrowed just before the 
seeding began on May 8 . The seeding 
was done with two Iron King garden 
seeders fastened rigidly together and 
hitched behind a tractor corn planter. 
The seeders sowed the seed % of an 
inch deep directly over the fertilizer, 
which was nlaced in bands six inches 

( Turn to page 51)
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Permanent Pastures 
Need Help

By R. Y . Bailey
Chief, Regional Agronomy Division, Soil

PROBABLY at no other time in 
history has livestock production 

been of so much interest to Southern 
farmers as it is today. They want to do 
their part by producing the maximum 
amount of meat and milk to feed the 
men in the armed forces. In many in
stances, farmers have a personal interest 
in food production because their boys 
are fighting on foreign fields. They 
want to make sure that the home farm 
backs these boys by producing the food 
they need.

Permanent pastures are important in 
livestock production, but farmers in the 
Southeast are learning that permanent 
pastures alone are not enough. All too 
often farmers have seen their dairy

Conservation Service, Spartanburg, S. C.

cows decline in milk production be
cause the pasture failed during periods 
of drought. Others have seen beef 
cattle lose weight when they should 
have been gaining. These losses during 
periods of drought sometimes seriously 
reduce the total annual milk produc
tion of dairy cows or the final weight 
of beef animals.

Most parts of the Southeast have 
above 40 inches of annual rainfall. 
This is enough moisture to keep pas
tures in good condition from early 
spring until frost, if it were properly 
distributed. Distribution is such, how
ever, that often there are periods, par
ticularly in the spring and in the late 
summer and fall, when there is a serious

W hen th e  p astu re  in  th e  b ackgro u n d  fa ile d  d u rin g  a sum m er d ro u g h t, th is  F lo rid a  fa rm e r was 
read y w ith kudau. H is p astu re  was given needed re s t and  b e e f  c a ttle  w ere k ep t in  good co n d itio n .
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S e rice a  lespedeza grow ing on dry up lan d  in  G eorgia was s t ill  fu rn ish in g  p len ty  o f  feed  a fte r  
th e  p erm an en t p astu re  fa ile d  b ecau se  o f  p ro long ed  d rou g ht in  M ay 1 9 4 1 .

deficiency of moisture that reduces the 
growth and the palatability of the 
grasses and legumes in a permanent 
pasture sod. As a result, livestock fail 
to get enough feed to maintain satis
factory rates of gain in weight or milk 
production.

Fluctuation in the amount of feed 
that a pasture will produce makes it 
difficult to stock a permanent pasture 
properly, if no other sources of grazing 
are available to supplement the pastures. 
If enough cattle are kept to graze a 
pasture properly during the peak of its 
production, the grass will be grazed too 
closely during periods of drought. If, 
on the other hand, the number of live
stock is reduced to what the pasture 
will support during periods of severe 
drought, much of the grass will not be 
utilized during more favorable periods. 
As a result, grass will be wasted and 
may become coarse and unpalatable. 
Also, the farm may not support as 
many livestock as it should.

An increasing number of farmers are 
developing well-planned grazing pro
grams which allow them to keep as 
many head of stock as their permanent 
pastures will support under the most

favorable conditions, and are still keep
ing their stock in good condition during 
the entire grazing season. They are 
doing this by providing other sources 
of grazing for the dry periods when 
their permanent pastures fail. They are 
able to keep their cows in full produc
tion during the entire season or to keep 
beef animals gaining steadily through
out the season. They also are able to 
manage their permanent pastures prop
erly so that legumes and grasses are 
allowed to make plenty of seed to insure 
good stands the following year.

White Dutch clover is one of the best 
winter legumes, particularly for low
land pasture. In much of the South
east, white Dutch clover grows as a 
reseeding annual. The stand of plants 
is severely thinned during prolonged 
periods of dry, hot. summer weather. 
If sufficient seed is matured and left on 
the ground, seedling plants come up the 
following fall and are ready for grazing 
late in the winter. Extremely close 
grazing in the spring often reduces the 
production of clover seed to such an 
extent that there is not enough seed on 
the ground for a satisfactory stand the 
following fall.
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Jo e  H aw kins, R om e, G a ., is prou d  o f  h is  young H erefo rd  b u ll and  h is  4 3 -a c re  low land p astu re . 
T h e  1 2 -a c re  field  in  th e  rig h t b ackgro u n d  is  in  kudzu, w hich is  used fo r  p astu re  w hen th e

low land p astu re  needs a re s t.

Dallis grass is one of the best grasses 
in many parts of the Southeast. It is 
high in palatability and is frequently 
grazed so closely that it does not pro
duce enough seed to develop a satis
factory stand; whereas, Bermuda or 
other grasses may actually be under
grazed. If a season of extremely close 
grazing is followed by a severe winter 
that results in a high percentage of the 
old tufts of grass being killed com
pletely by cold, the stand of Dallis grass 
may be thinned to such an extent that 
it becomes of little importance in the 
pasture sod.

Where a grazing program provides 
for other types of grazing to supple
ment the permanent pasture, it is pos
sible to remove stock for a few weeks 
in the spring so that white Dutch clover 
may produce seed and again in the 
summer to allow Dallis grass to mature 
a crop of seed needed to maintain 
stands. After the seed is mature, the 
pasture may be mowed to control weeds 
and to allow the grass to come back 
fresh and tender. As a result, cattle 
make better gains when returned to the 
permanent pasture.

On a large percentage of farms in

the Southeast, there is lowland that is 
well adapted to permanent pasture. 
This lowland is usually flanked by 
steep slopes that are too dry, and often 
too severely eroded, for permanent pas
ture. Under proper planning, this low
land is prepared, limed, fertilized, and 
seeded to an appropriate mixture of 
grasses and legumes. The steep upland 
on one side is planted to sericea lespe
deza for spring grazing when condi
tions are such that it is needed. When 
conditions are so favorable that the 
sericea is not needed for grazing, it is 
harvested for hay. Steep upland on the 
other side of the permanent pasture is 
planted to kudzu for summer and fall 
grazing when the permanent pasture 
needs relief. If seasons are so favorable 
that the kudzu is not needed for graz
ing during the summer or fall, it may 
be either mowed for hay or grazed 
during the late fall and early winter 
after the leaves are killed by frost.

There has been considerable differ
ence of opinion about the value of seri
cea for grazing. Palatability of sericea 
is not as high as that of most other 
grazing- crops, but cattle and work 
stock are grazing it on a large number
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of farms. Best results are obtained 
where grazing is started when the 
plants are only a few inches high. Re
sults have usually been unsatisfactory 
where stock was turned on sericea when 
plants were more than six inches high. 
Sericea is usually ready for grazing by 
the first of May, when permanent pas
tures are off.

W. T . Robinson, Greer, S. C., has 
several acres of steep land in sericea 
lespedeza on which he pastures several 
head of cattle throughout the entire 
grazing season. Even though his cattle 
have access to no other pasture, they are 
kept in moderately good condition on 
the sericea pasture. Most farmers who 
have had experience with it prefer to 
use sericea in connection with other 
kinds of pastures.

Kudzu is giving highly satisfactory 
results when grazed properly. There 
has been a tendency to overgraze 
kudzu, especially where only a small 
acreage was available. Kudzu does not 
begin to grow as early in the spring as 
sericea; therefore, is not adapted to 
early spring grazing. It is usually 
ready for grazing by the first or the 
middle of June and may be grazed until 
frost. No definite rule can be laid

down for the proper rate of grazing 
kudzu. Farmers who have waited until 
it made enough growth for a cutting 
of hay and have then regulated the rate 
of grazing, so as to keep the ground 
well covered with green foliage, have 
maintained good stands.

Kudzu has been used successfully as 
a grazing crop for cattle, hogs, and 
work stock. During the spring of 1942, 
V. C. Whitlock, Route 2, Columbus, 
Miss., turned his 22 dairy cows on a 
214-acre kudzu patch when dry weather 
reduced the grazing on his pasture. He 
kept the cows on the kudzu during the 
night and turned them back on the pas
ture during the day.

During the three weeks the cows 
were on the kudzu, Mr. Whitlock says 
his milk production for the 15 head he 
was milking increased 29 per cent. At 
the end of the three weeks rains revived 
the permanent pasture. Mr. Whitlock 
admits the* kudzu was grazed closely, 
but a few weeks later he said it was 
making vigorous growth. “Kudzu 
beats anything for producing milk I ’ve 
ever seen and I ’m increasing my acreage 
as rapidly as possible,” Mr. Whitlock 
said. He planted the first 214 acres of 
kudzu in following the conservation

Fall-sow n b arley  is fu rn ish in g  green  feed  fo r  d airy  cows on a N orth C aro lin a  farm .
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plan developed for his farm by the 
Lowndes County soil conservation dis
trict.

Joe Hawkins, Route 1, Rome, Ga., 
is developing a grazing program as a 
part of the conservation plan being de
veloped on his farm in cooperation with 
the Coosa River soil conservation dis
trict. He has developed a 43-acre bot
tomland pasture. He limed and fertil
ized the pasture and seeded it to 
adapted pasture grasses and legumes. 
Kudzu for temporary grazing was 
planted on 1 2  acres of steep land ad
joining the pasture. During the spring 
and early summer of 1942, the 43-acre 
pasture furnished grazing for 58 head 
of cattle without supplemental feed, 
except for a few milk cows that were 
given extra feed. Later in the season 
when the pasture became less produc
tive, Mr. Hawkins used the 12 acres of 
kudzu for supplemental grazing.

Planned Grazing

“Last year, after grazing 40 head of 
cattle on the pasture all summer, with 
supplemental grazing furnished by the 
kudzu, we cut five large stacks and two 
wagon loads of hay from the pasture,” 
Mr. Hawkins said.

Beginning with a 2 V2 -acre seed patch 
of sericea lespedeza in 1939, Mr. Haw
kins has increased his acreage of sericea 
to 8 V2 acres that will be available as 
needed for hay and supplemental graz
ing. In addition to the grazing ob
tained from permanent pasture and 
perennial forage crops, he is increasing 
his acreage of rye, barley, oats, and 
vetch from which late winter grazing 
can be obtained. After his grazing pro
gram is completely developed, he will 
be able to produce livestock with a 
minimum of barn feeding. Feed ob
tained as grazing and from small grain 
harvested will also enable him to reduce 
the acreage of corn by approximately 
one third. This will mean that a larger 
percentage of his land will be protected 
from erosion by small grain, planted in 
the fall and followed by annual lespe
deza.

Permanent pastures and perennial

forage crops may be depended upon for 
the bulk of pasturage, but there is also 
an opportunity to get more grazing 
from the cultivated land. Even a small 
amount of grazing from small grain 
and winter legumes is of great value 
during the winter. In addition to the 
feed saved by grazing small grain, the 
green feed is of great value in keeping 
the animals in good condition.

Properly planned rotations, including 
small grain followed by annual lespe
deza or mixtures of grasses and clovers, 
may be made a definite part of a graz
ing program. Although it will not 
always be possible to provide plenty of 
grazing for every day in the year, it is 
possible through proper planning to 
have plenty of feed that animals may 
harvest themselves from late winter 
until frost the next fall. Any additional 
winter grazing from small grains and 
winter legumes further strengthens the 
grazing program.

Supplemental grazing may, of course, 
be supplied by such crops as pearl mil
let, Sudan grass, soybeans, and cow- 
peas. These summer crops are particu
larly helpful during the period required 
to establish stands of perennials.

Supplemental Pasture

A well-planned grazing program is 
one phase of good land use. Through 
proper planning it is possible to use 
land for grazing that is usually consid
ered unfit for pasture. Dry upland on 
which shallow-rooted grasses and le
gumes ordinarily used in a pasture sod 
will dry up during periods of drought 
are well adapted to the production of 
deep-rooted perennials. Both sericea 
and kudzu are deep-rooted plants that 
remain green long after plants with 
shallow root systems stop growing be
cause of drought.

As an example of how the grazing 
capacity of a farm may be increased 
through careful planning, a small farm 
may have only 1 0  acres of lowland that 
is suitable for permanent pasture. There 
may be an additional 1 0  acres of upland 
that will, grow sericea and kudzu, but 

( Turn to page 48)
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Alyce Clover 
Gets Her Chance

By Jack  Wooten
Assistant Director of Information, Farm Credit Administration, Columbia, S. C.

A LYCE CLOVER, an annual leg- 
l ume but not a true clover which 

came from the East Indies where it has 
long been used as a cover and mulch 
crop in orchards, is spreading through
out Florida and some other Southern 
states.

The legume was introduced into the 
United States about 1910 and in Flor
ida, for instance, has reached economic 
importance as a satisfactory hay for 
beef and dairy cattle and as a cover and 
seed crop. The clover has been tried 
in some counties in Georgia and South 
Carolina; however, agronomists there 
consider that Alyce clover is still in its 
experimental stage.

This legume, from the tropics of 
Asia, has fine stems which spread along

the ground and turn up unless planted 
in stands that crowd them upright. 
The plants vary in height from 12 to 
24 inches, depending upon the fertili
zation of the soil, and are relished by 
livestock as grain or as hay.

It is conceded that the climate in 
Florida generally is not suited to good 
haymaking, but Alyce clover, which is 
high in dry matter at the bloom stage 
when cut for hay, is easily cured. The 
hay, agronomists say, should be cut 
when less growth has been obtained 
and before any great amount of leaves 
is lost. In Florida, this legume may be 
cut for hay during late August, Sep
tember, and October, when rainfall and 
dew 'are usually light, thereby facilitat
ing rapid cure. In Georgia, it is ready

23
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to cut in late September or early Octo
ber, depending upon the weather con
ditions and progress of the crop. The 
plant matures in late fall in South Car
olina, and is cut for hay when in early 
bloom. When cut early for hay, a sec
ond growth will produce a seed crop. 
The seed can be harvested with a com
bine, or cut with a mower and stacked 
for threshing with a stationary thresher.

Alyce clover should be planted on 
soil which is well drained, since the 
plant cannot survive on water-logged 
soils. According to Messrs. R. E. 
Blaser, Geo. E. Ritchey, and W . E. 
Stokes of the Florida Experiment Sta
tion, it is advisable to use newly drained 
land, as virgin land is low in nematode 
populations and better results may 
therefore be expected. The crop is 
readily attacked by nematodes and 
should not be planted on land to be de
voted to crops susceptible to this dis
ease. Cropped land contaminated with 
rootknot and weeds is not recom
mended.

The legume is planted during the 
spring—preferably from April to June. 
The seed can either be broadcast or 
planted in close drills on the firm seed
bed. Ten to fifteen pounds of hulled

seed per acre should be planted, pref
erably at a time during favorable rain
fall and soil-moisture conditions. It is 
recommended that the seed be covered 
lightly from one-fourth of an inch to 
one inch in depth, since deeper plant
ings result in failure.

On the experimental work reported, 
plants grown from uninoculated seed 
were well nodulated. “Alyce clover 
uses the same symbiotic nitrogen-fixing 
organism as many other cultivated and 
native legumes in the South,” declare 
Messrs. Blaser, Ritchey, and Stokes. 
“Therefore, it does not seem necessary 
to inoculate the seed.”

Fertilization requirements vary, the 
lowest economical fertilizer application 
being 200 to 400 pounds per acre of 
0-16-16, or similar analysis. Dolomitic 
or calcium limestone applied at the rate 
of 750 to 1,500 pounds per acre may or 
may not give improved yields, depend
ing upon the soil type.

In Florida, some farmers make large 
plantings of Alyce clover and though 
some of these plantings produce from 
one to three tons per acre, others are 
consistent failures. Accordingly, the 
Experiment Station set out to find the 
causes of these failures. Experiments

A lyce c lo v e r m aking a good grow th on O rlan d o fine sand in  F lo rid a .
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were set up with fertility requirements, 
planting date, and depth of planting 
tests. Experiments were also estab
lished in several locations to learn what 
soil types are best suited for the legume. 
Six fertility and adaptation experiments 
were set up under different soil and 
moisture conditions. All tests were on 
virgin land except one fine sand plot 
which had been farmed and recently 
planted to carpet grass. Good seedbeds 
were prepared on all experiment areas 
except the one testing place which was 
lightly disked.

N eeds Good D rainage

It was found that the seed on the 
poorly drained soil series germinated 
well, but most of the seedlings died 
when they reached a height of two to 
six inches.

Good stands and growth occurred on 
all the well-drained soils tested with the 
exception of the fine sand plot which 
had been farmed and planted to carpet 
grass. On this particular test, the plants 
were dwarfed or died due to rootknot 
infestation. This soil was contaminated 
with nematodes as the land was once 
farmed and the subsequent planting of 
carpet grass also encouraged rootknot 
contamination. The test bore out the 
fact that for best results Alyce clover 
should be planted on virgin soil rela
tively free of the rootknot nematode.

Speaking of the fertilization reaction 
to the tests made, the Florida agron
omists described their findings:

“Good stands of Alyce clover were 
obtained irrespective of fertilizer treat
ment, but hay yields were greatly in
creased when certain fertilizer mixtures 
were applied. On Norfolk fine sand 
1,090 pounds of hay per acre were pro
duced without fertilizer, as compared 
to 2,820 to 3,920 pounds when supple
mented with lime, superphosphate, and 
potash mixtures. Eighteen hundred 
and fifty pounds of hay per acre were 
produced without fertilization on an 
Arredonda fine sand as compared to 
4,370 to 5,560 pounds of hay per acre 
when limed and treated with super
phosphate and potash mixtures.

“The Alyce clover growth responses 
to lime and fertilizer mixtures were 
similar on Arredonda and Norfolk soil 
series. When potash and lime were 
used without superphosphate, hay 
yields were considerably lower. A 
superphosphate and potash mixture, 
without lime, gave yields about equal 
to those from the lime, superphosphate, 
and potash. A mixture of lime and 
superphosphate, potash omitted, gave 
only slightly higher yields than unfer
tilized plants. The leaves on Alyce 
clover plants without potash fertilizer 
were yellowish and spotted. Most of 
the leaves dropped to the ground early, 
producing a stemmy hay. When potash 
was supplied, the leaves remained on 
the plants and were dark green in color 
and free of spots. Rock phosphate or 
colloidal phosphate, at rates of 2 , 0 0 0  

pounds per acre, in combination with 
potash did not increase yields signif
icantly. When dolomite was substi
tuted for calcium limestone, the hay 
yields were not appreciably altered.”

Judging from the experience of Flor
ida farmers and experimenters at the 
Florida Experiment Station, Alyce 
clover should not be used as a cover 
crop in a rotation where nematodes 
damage other plantings in the rotation. 
They have also found out that the leg
ume may be expected to produce high
est yields during the first year it is 
planted on any one field. The tests 
they have conducted on sandy soil show 
a large hay yield reduction in the two 
or three years’ crops due to nematode 
injury.

In conclusion, the Florida agron
omists declare that Alyce clover should 
be cut for hay when it begins to bloom. 
At this stage they say plants may vary 
from 1 0  inches to three feet in height, 
depending upon the fertilization prac
tices and soil types. Sometimes two 
cuttings of hay may be obtained in one 
season, but generally it is desirable to 
make one cutting of hay and harvest a 
portion of the seed from the subsequent 
growth. They add, that since this leg
ume is an annual, sufficient seed should 
be left in the field for the next season.



The Soil Is the Basis 
of Farming Business

By Wm. A. Albrecht
Department of Soils, University of Missouri, Columbia, Missouri

T H A T the soil is a factory and not 
a mine is just coming to be appre

ciated more generally. Declining pro
ductivity, abandoned acreages, and 
higher production costs are proving 
that the farming business is more than 
a matter of being “grubstaked” on 
some new land.

Managing the soil as a complex 
chemical industry, not mining it, is the 
only farming business that can look 
with optimism to the future. The soil 
is the factory wherein raw materials are 
made ready with increasing rate during 
the growing season. This rate must be 
tuned to the increasing need by the 
crop growing above the soil.

The crop grows only as the soil pro
vides the mineral nutrients of service. 
These are the tools, as it were, amount
ing to about 5 per cent of the crop 
weight that help the crop to catch the 
other 95 per cent of itself that comes 
from air and water through the power 
of the sunshine.

The soil determines when the grow
ing business can start. The soil is in
fluential as early as germination. It has 
effect on the percentage germination of 
the seed.

The soil factory output determines 
how much the crop does during the 
summer and finally reports the harvest. 
It is not yet appreciated how much 
better a fertile soil makes the pedigree 
of the seed appear.

The soil factory represents a big an
nual capital turnover. Using the Mar
shall silt loam on a 2 0 0 -acre farm in 
Missouri as an example, let us imagine 
it in five 40-acre fields, one bearing

corn at 50 bushels per acre, one oats at 
35 bushels, one wheat at 30 bushels, one 
2  tons of clover, and one 114 tons of 
grass. In terms of fertilizer costs, there 
is being offered by the soil going 
through this crop sequence an average 
annual fertility output valued at $8.15 
per acre. Have you ever imagined 
that on a 2 0 0 -acre farm the soil factory 
is providing the equivalent of $1,630 of 
fertility to be taken out of the soil 
annually?

We do not appreciate the possibilities 
for economic and fertility leaks that this 
unrecognized capital turnover involves. 
In this capital turnover and its leaks 
there are, well smothered, most of the 
economic disturbances for which the 
numerous remedies in the form of 
changing gold standards and other 
panaceas are so freely offered.

Soil Factory Capital

This $8.15 an acre represents an an
nual production of 3,824 pounds of 
organic output at the cost of 2 0 0  pounds 
of the soil commodity delivered in plant 
nutrient form by the soil factory. One 
pound of the soil is expended per 19 
pounds of produce grown. In terms of 
the fertilizer prices to put back the soil 
expended, the organic matter produce 
is costing 2 0  cents per hundredweight.

Every ton of produce coming from 
the field is liquidating $4 of the assets 
initially purchased in the form of a 
farm. We have not been reminding 
ourselves that on such a farm a rent of 
$4 per acre would cover the cost of only 

{Turn to page 50)

26



P I C T O R I A L
I

f

WHERE THE POINT SYSTEM ON FOOD RATIONING CAUSES NO ANXIETY.



A b o v e : T h e re ’s no sh o rtag e  o f  fo o d  f o r  “ Y a n k s”  h ere .

B e lo w : L a n ca ste r  C ounty, P en n sy lvan ia  cow s e n jo y in g  an early  spring  p astu re .





A b o v e : Good p astu re  sod was tu m b lin g  down th e  raw  b an k s o f  th is  stream  to  b e  ca rr ie d  away 
b y  th e  m uddy c u rre n t. W hen th is  p ic tu re  was m ad e, th e  b a n k  h ad  b een  sloped  and  w illow

p oles la id .

B e lo w : L in ed  w ith  you ng w illow s th e  s tab ilized  stream  is now m o re  a ttra c tiv e  to  m an and m ore 
in v itin g  to  w ild life . P ic tu re  ta k e n  in  W isco n sin .



n p l  "vr T  For some years, one of the confusing factorsm e war on in fertilizer use has been the great number of
analyses manufactured and offered for sale. 
With such a multiplicity of grades as well as 

Z a .JL 1L<CIJL y  brand names, it was almost impossible for
anyone not expertly trained in the fields of 

Soil Science and plant nutrition to decide what to buy. In spite of educational 
work by agricultural authorities and progressive elements in the fertilizer trade, 
very little progress was made toward reducing the number of grades to a basis 
consistent with meeting the needs of the various soils and crops.

Not only was the situation so confusing as to make intelligent selection of 
fertilizer difficult, but the increased costs on the part of manufacturers in making 
a large number of grades, many of them in comparatively small amounts, were 
undoubtedly passed on to the farmer in the form of higher price per ton.

Under the necessity of wartime efficiency, the number of fertilizer grades that 
can be manufactured and offered for sale has been limited by the War Production 
Board and later by the Food Production Administration. Those permitted to be 
sold were decided upon for each state after consultation with the agricultural 
authorities in the state, farmers, the fertilizer trade, and Federal officials. Part of 
the purpose of the limitation order was the conserving of nitrogen, but the de
sirability of reducing the number of grades also was kept in mind.

Most states found they could get along with a much smaller number than had 
been used in the past. For instance, the Maryland Inspection and Regulatory 
Service stated that in 1942 the analyses sold in that state totaled 120, a reduction 
of eight grades from the previous year, representing the culmination of great 
effort to simplify fertilizer usage. The number of grades felt necessary under 
wartime conditions totals 27 of mixed fertilizer plus 8  or 10 straight fertilizer 
materials.

A somewhat similar story could be told for nearly all the other states using 
large tonnages of fertilizer. While there may be some desirable changes in the 
lists of grades agreed upon, it appears that all parties concerned on the whole 
feel the lists take care of the needs of the states in pretty good fashion.

Under the impetus of war necessity, more progress in rationalizing fertilizer 
grades has been made in one year than in many years of effort in peacetime. 
Steps now are being taken to simplify further the fertilizer grade situation by 
having analyses uniform over regions. After making due allowances for special 
crop and soil conditions existing in the several states of a region, it is difficult to 
see why the same fertilizer grades should not be used in the various states growing 
the same crops under essentially the same soil, climatic, and farming conditions.
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It has long been a mystery to many agriculturists why a crop growing on one side 
of a state line should be fertilized one way with a different fertilizer recommended 
on the other side of the line. There is good reason to believe that the crops are 
oblivious to the state line. In any case, it is well known that with differences in 
response to the various nutrients being subject to some extent to vagaries of 
weather, strain or type of seed used, and other factors, it is meaningless to harp 
on small differences in fertilizer analyses.

It is to be hoped that all concerned will realize the advantages of the reduction 
and simplification in the fertilizer grade structure and that following the return 
to normal peacetime conditions, the good points of the wartime regulations will 
be retained and the progress made not be lost.

In agricultural circles, “plant food” is no new 
subject. The war, which is now reaching out 
to affect the life of every American, and par
ticularly the seriousness of our food situation 
and the attendant intense and widespread pub
licity on urgency for a Victory garden in every 

available space have brought plant food into public consciousness to a degree 
never before experienced. True, we had a food problem during the last war; 
T?ut on the same scale that the present conflict transcends that war, present food 
production has increased in importance over that which pertained in 1916-18.

Not only has the production of plant food been declared an essential industry; 
efficient producers are being awarded the Army and Navy “E.” Not only has 
fertilizer been highlighted in the spring planning of rural America; it is a topic 
of conversation in urban circles. Countless numbers of people are sensing for the 
first time that plants like animals must eat to live and that for good, healthy 
growth their diet must contain the essential plant foods.

In this connection, it is interesting to consider some figures recently compiled 
and based on thoroughly authoritative research data, translating what just one 
of these essential plant foods means in the production of food for us and our 
allies. The question was asked—“What is the potential crop equivalent of 10,000 
tons of 60% muriate of potash in soils requiring this plant food?” The data 
revealed: potatoes, 31,369,000 bushels; or 118,400,000 pounds of sugar from
3,360,000 tons of sugar beets; or 84,320,000 pounds of seed cotton; or 9,600,000 
bushels of corn; or 6,000,000 bushels of wheat; or 1,371,420,000 pounds of 
tomatoes; or 240,000,000 pounds of peanuts; or 500,000 bushels of soybeans.

Such figures are difficult to conceive and they only serve to relate this one essen
tial plant food to the huge quantities of agricultural products which America 
must produce for Victory. But they do bring out the justification of the great 
increase in general interest in plant food, its production, and the tireless years of 
research work in showing the most efficient means of using it. Furthermore, they 
indicate America’s potential ability in vital food production for reconstructing a 
war-torn world.

Plant Food 
in Service
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Farm  Prices of Farm  Products*
Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay
Dollars

Cottonseed
Dollars Truck

per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
1910-14 Average 12.4 10 .4 6 9 .6 8 7 .6 6 4 .8 8 8 .0 11.94 21.59
1920...................... 32 .1 17.3 2 49 .5 175.7 144.2 224.1 21 .26 51.73
1921...................... 12 .3 19 .5 103.8 118.7 58 .7 119.0 12.96 22 .18
1922...................... 18 .9 2 2 .8 96 .7 104.8 58 .5 103.2 11 .68 35 .04
1923...................... 2 6 .7 19 .0 84 .1 104.4 80 .1 9 8 .9 12.29 4 3 .69
1924...................... 2 7 .6 19 .0 8 7 .0 137.0 9 1 .2 110.5 13.28 38 .34
1925...................... 22 .1 16 .8 113.9 171.6 99 .9 151.0 12.54 35.07
1926...................... 15.1 17 .9 185.7 156.3 69 .9 135.1 13.06 27.20
1927...................... 15 .9 2 0 .7 132.3 114.0 7 8 .8 120.5 12.00 28 .56
1928...................... 18 .6 20 .0 8 2 .9 112.3 89 .1 113.4 10.63 37 .70
1929...................... 17.7 18 .6 9 3 .7 118.4 8 7 .6 102.7 11.56 34 .98
1930...................... 12 .4 12 .9 124.4 115.8 78 .0 80 .9 11.31 26.25
1931...................... 7 .6 8 .2 7 2 .7 92 .9 4 9 .8 4 8 .8 9 .7 6 17.04
1932...................... 5 .8 10.5 4 3 .3 57 .2 28 .1 3 8 .8 7 .5 3 9 .7 4
1933...................... 8 .1 12.9 6 6 .0 5 9 .4 3 6 .5 58 .1 6 .81 12.32
1934...................... 12 .0 17.1 68 .0 79 .1 61 .3 7 9 .8 10.67 26.12
1935...................... 11 .6 16.1 4 9 .4 73 .9 7 7 .4 86 .4 10.57 35.56
1936...................... 11.7 17.2 9 9 .6 85 .3 76 .7 96 .0 8 .9 3 31.78
1937...................... 11.1 19.9 88 .3 9 1 .8 9 4 .8 107.1 10.36 30.24
1938...................... 8 .3 17.2 55 .5 76 .9 %9.0 66 .1 7 .5 5 21.13
1939...................... 8 .7 13 .6 68 .1 7 5 .4 4 7 .6 63 .6 6 .9 5 22.17
1940...................... 9 .6 15.1 70 .7 85 .2 59 .0 73 .9 7 .6 2 24.31
1941...................... 13 .3 19.1 6 4 .6 94 .4 64 .3 84 .0 8 .1 0 35 .04
1942...................... 18.51 2 8 .3 110.0 108.3 7 9 .5 101.8 10.05 44 .42

M arch............. 18.06 13 .4 103.9 100.2 7 8 .4 105.1 11.03 44.18
April................ 19.03 12.7 116.2 102.4 79 .7 9 9 .7 11.13 43 .90
M ay ................. 19.17 21 .3 114.8 105.6 8 1 .4 9 9 .8 10.82 43.99
Ju n e................. 18.26 3 0 .2 111.1 108.6 81 .9 95 .7 10.00 43.87
Ju ly .................. 18.55 3 1 .0 125.8 112.2 83 .1 94 .6 9 .0 5 43.20
August............ 18.03 33 .5 115.4 137.3 83 .4 9 5 .4 8 .89 44 .04
September. . . 18.59 35 .1 107.7 120.5 8 2 .6 102.6 9 .0 3 45 .33
October........... 18.87 42 .3 102.5 107.9 7 7 .5 103.5 9 .3 9 46 .46
November.. . . 19.22 3 9 .8 108.4 103.5 75 .9 104.4 9 .8 4 45.01
Decem ber.. . . 19.55 4 0 .0 111.8 110.3 8 0 .2 110.3 10.46 44 .72

1943
January.......... 19.74 35.1 117.8 121.4 88 .0 117.5 11.20 44 .34
February........ 19.68 18.2 125.7 129.8 90 .4 119.5 11.94 44 .88
M arch............. 19.91 16.0 145.1 153.6 9 4 .8 122.7 12.28 45.73

Index Numbers (1910-14 = 100)

1920...................... 259 166 358 201 223 255 178 240
1921...................... 99 187 149 136 91 135 109 103
1922...................... 152 219 139 120 90 117 98 162
1923...................... 215 183 121 119 124 112 103 202
1924...................... 223 183 125 156 141 126 111 177 150
1925...................... 178 161 164 196 154 172 105 162 153
1926...................... 122 172 267 178 108 154 109 126 143
1927...................... 128 199 190 130 122 137 101 132 121
1928...................... 150 192 119 128 138 129 89 175 159
1929...................... 143 179 135 135 135 117 97 162 149
1930...................... 100 124 179 132 120 92 95 122 140
1931...................... 61 79 104 106 77 55 82 79 117
1932...................... 47 101 62 65 43 44 63 45 102
1933...................... 65 124 95 68 56 66 57 57 105
1934...................... 97 164 98 90 95 91 89 121 104
1935...................... 94 155 71 84 119 98 89 165 126
1936...................... 94 165 143 97 118 109 75 147 113
1937...................... 90 191 127 105 146 122 87 140 122
1938...................... 67 165 80 88 76 75 63 98 101
1939...................... 70 131* 98 86 73 72 58 103 109
1940...................... 78 145 102 97 91 84 64 126 121
1941...................... 107 184 93 108 99 95 68 162 145
1942...................... 149 272 158 124 123 116 84 206 199

M arch............. 146 129 149 114 121 119 92 205 136
April................ 153 122 167 117 123 113 93 203 158M ay................. 155 205 165 121 126 113 91 204 152
Ju n e ................. 147 290 160 124 126 109 84 203 169
Ju ly .................. 150 298 181 128 128 108 76 200 200August............ 145 322 166 157 129 108 74 204 256
September. . . 150 338 155 138 127 117 76 210 191
October.. . . 152 407 147 123 120 118 79 215 226
November.. . . 155 383 156 118 117 119 82 208 238December.. . .  

1943
158 385 161 126 124 125 88 207 293

January.......... 159 338 169 139 136 134 94 205 277February........ 159 175 181 148 140 136 100 208 301
M arch............. 161 154 208 175 146 139 103 212 302
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
16% bone

Fish scrap, 
wet acid

ulated, 6% 
ammonia, 
3% bone

Tankage 
11% 

ammonia, 
15% bone 
phosphate.of soda of ammonia meal phosphate. phosphate, f.o.b. Chiper unit N bulk per S. E. Mills f.o.b. factory. f.o.b. factory. cago, bulk.bulk unit N per unit N bulk per unit N bulk per unit N per unit N

1910-14............. $2 .68 $2 .85 $3 .50 $3 .53 $3 .05 $3.37
1922.................... 3 .0 4 2 .5 8 6 .0 7 4 .6 6 3 .5 4 4 .7 5
1923.................... 3 .0 2 2 .9 0 6 .19 4 .8 3 4 .2 5 4 .5 9
1924.................... 2 .99 2 .4 4 5 .87 5 .0 2 4 .41 3 .6 0
1925.................... 3 .11 2 .4 7 5.41 5 .3 4 4 .71 3 .97
1926.................... 3 .0 6 2 .41 4 .4 0 4 .9 5 4 .1 5 4 .3 6
1927.................... 3 .01 2 .2 6 5 .07 6 .87 4 .3 5 4 .3 2
1928.................... 2 .6 7 2 .3 0 7 .0 6 6 .6 3 5 .2 8 4 .9 2
1929.................... 2 .57 2 .0 4 5 .6 4 5 .0 0 4 .6 9 4 .61
1930.................... 2 .47 1.81 4 .7 8 4 .9 6 4 .1 5 3 .79
1931.................... 2 .34 1.46 3 .1 0 3 .9 5 3 .3 3 2 .11
1932.................... 1 .87 1 .04 2 .1 8 2 .1 8 1.82 1.21
1933.................... 1 .52 1.12 2 .9 5 2 .8 6 2 .5 8 2 .0 6
1934.................... 1 .52 1.20 4 .4 6 3 .1 5 2 .8 4 2 .6 7
1935.................... 1 .47 1.15 4 .5 9 3 .1 0 2 .6 5 3 .0 6
1936.................... 1 .53 1 .23 4 .17 3 .4 2 2 .67 3 .5 8
1937.................... 1 .63 1 .32 4 .91 4 .6 6 3 .6 5 4 .0 4
1938.................... 1 .69 1 .38 3 .6 9 3 .7 6 3 .17 3 .1 5
1939.................... 1 .69 1 .35 4 .0 2 4 .41 3 .1 2 3 .87
1940.................... 1 .69 1.36 4 .6 4 4 .3 6 3 .3 5 3 .3 3
1941.................... 1 .69 1.41 5 .5 0 5 .32 3 .27 3 .7 6
1942.................... 1 .74 1.41 6.11 6 .77 3 .3 4 5 .0 4

M arch........... 1 .75 1.41 6 .4 8 5 .7 7 3 .3 4 5 .4 6
A pril.............. 1 .75 1.41 6 .4 8 6 .7 7 3 .3 4 5 .4 6
M ay ............... 1 .75 1.41 6 .2 9 6 .7 7 3 .3 4 5 .4 6
Ju n e ............... 1 .75 1.41 5 .23 5 .77 3 .3 4 4 .9 8
Ju ly ................ 1 .75 1.41 5 .99 5 .77 3 .3 4 4 .8 6
August.......... 1 .75 1.42 5 .77 5 .7 7 3 .3 4 4 .8 6
September. . 1 .75 1.42 5 .69 5 .77 3 .3 4 4 .8 6
O ctober.. .  . - 1 .75 1.42 5 .7 2 5 .77 3 .3 4 4 .8 6
November.. . 1 .75 1 .42 6 .0 6 5 .77 3 .3 4 4 .8 6
D ecem ber... 1 .75 1.42 5 .6 8 5 .7 7 3 .3 4 4 .8 6

1943 
January........ 1 .75 1.42 5 .6 8 5 .7 7 3 .3 4 4 .8 6
February___ 1.75 1.42 5 .83 5 .77 3 .3 4 4 .8 6
M arch........... 1 .75 1.42 6 .3 0 5 .7 7 3 .3 4 4 .8 6

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 84 126 140 136 129
1927...................... 112 79 145 166 143 128
1928...................... 100 81 202 188 173 146
1929...................... 96 72 161 142 154 137
1930...................... 92 64 137 141 136 112
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

M arch.............. 65 49 185 163 110 162
April................ 65 49 185 163 110 162
M ay................. 65 49 180 163 110 162
Ju n e ................. 65 49 149 163 110 148
Ju ly .................. 65 49 171 163 110 144
August............ 65 50 165 163 110 144
September. . . 65 50 163 163 110 144
October........... 65 50 163 163 110 144
November... . 65 50 173 163 110 144
Decem ber.. . . 65 50 162 163 110 144

1943
January........... 65 50 162 163 110 144
February........ 65 50 167 163 110 144
M arch.............. 65 50 180 163 110 144

High grade 
ground 
mood, 

16-17% 
ammonia, 
Chicago, 

bulk, 
per unit N

$3.52
4 .9 9
5 .16
4 .2 5
4 .7 5
4 .9 0  
5 .70  
6.00  
5.72  
4 .5 8
2 .46  
1.36
2 .46  
3 .27  
3 .6 5
4 .2 5  
4 .3 0
3 .5 3
3 .90  
3 .3 9  
4 .4 3
6 .7 6
6 .9 3  
6 .8 0
6 .97
6 .9 4  
6 .8 0
6 .94
6 .97  
6 .8 0
6 .5 3
6 .53

6 .53
6 .5 3
6 .5 3

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
121
122
100
111
96

126
192
197
193
198 
197 
193
197
198 
193 
186 
186

186
186
186
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure Kalnlt,

Super Florida
phosphate ot potash clpotash of potash salts 20%rook. bulk. in bags. magnesia. bulk. bulk.phosphate land pebble, 75% t.o b. per unit. per unit. per ton, per unit, per unit.Balti 68% f.o.b. mines, c.l.f. At c.1.1. At c.l.f. At c.l.f. At o.l.f. At-more, 

per unit
mines, bulk. bulk. lantic and lantic and lantic and lantic and lantio andper ton per ton Oull ports Quit ports Qulf ports Quit ports> Quit ports

1910-14........... $0,536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657 $0,655
1922................. .566 3 .1 2 6 .9 0 .632 .904 23 .87 .5081923................. .550 3 .0 8 7 .5 0 .588 .836 23.32 .4741924................. .502 2.31 6 .6 0 .582 .860 23.72 .4721925................. .600 2 .4 4 6 .1 6 .584 .860 23.72 .4831926.................. .598 3 .2 0 5 .5 7 .596 .854 23 .58 .537 .5241927................. .535 3 .09 5 .5 0 .646 .924 25 .55 .586 .5811928................. .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607 .6021929................. .609 3 .1 8 5 .5 0 .672 .962 26 .59 .610 .6051930................. .542 3 .1 8 5 .5 0 .681 .973 26 .92 .618 .6121931................. .485 3 .1 8 5 .5 0 .681 .973 2 6 .92 .618 .6121932................. .458 3 .1 8 5 .5 0 .681 .963 26 .90 .618 .5911933................. .434 3 .11 5 .5 0 .662 .864 25 .10 .601 .5651934................. .487 3 .1 4 5 .67 .486 .751 22.49 .483 .4711935................. .492 3 .3 0 5 .69 .415 .684 21.44 .444 .4881936................. .476 1 .85 5 .50 .464 .708 22.94 .505 .5601937................. .510 1 .85 5 .5 0 .508 .757 24 .70 ' .556 .6071938................. .492 1.85 5 .5 0 .523 .774 25.17 .572 .6231939................. .478 1.90 5 .5 0 .521 .751 24.52 .570 .6071940................. .516 1.90 5 .5 0 .517 .730 .573
1941................. .547 1.94 5 .64 .522 .748 25.55 .570

. . . .
1942................. .600 2 .13 6 .29 .522 .748 25.74 .205M arch......... .600 2 .2 0 6 .5 0 .535 .755 26.00 .210April............

M ay............
.600 2 .20 6 .5 0 .535 .755 26.00 .210
.600 2 .2 0 6 .5 0 .535 .755 26.00 .210June............ .600 2 .2 0 6 .5 0 .471 .665 22.88 .185July............. .600 2 .2 0 6 .5 0 .503 .755 26.00 .197

. . . .
August .600 2 .2 0 6 .5 0 .503 .755 26 .00 .197September. .600 2 .2 0 6 .5 0 .503 .755 26.00 .197

. . . .
O ctober.... .600 2 . 10 6 .2 0 .535 .755 26 .00 .210

. . . .
November.. .600 2 .00 5 .9 0 .535 .755 26.00 .210December.. .600 2 .00 5 .9 0 .535 .755 26 .00 .2101943
January. . . .600 2 .0 0 5 .9 0 .535 .755 26 .00 .210February.. . .600 2 .0 0 5 .90 .535 .755 26 .00 .210M arch......... .608 2 .0 0 5 .9 0 .535 .755 26 .00 .210 • • •

1922.
1923.
1924.
1925.
1926.
1927.
1928.
1929.
1930.
1931.
1932.
1933.
1934.
1935.
1936.
1937.
1938.
1939.
1940.
1941.
1942.

April
M ay...............
June...............
July................
August..........

November, 
December.. .  

1943 
January 
February.. . .  
M arch...........

Index Numbers (1910-14 =  100)
106 87 141 89 95 99
103 85 154 82 88 96
94 64 135 82 90 98110 68 126 82 90 98112 88 114 83 90 98100 86 113 90 97 106

108 86 113 94 100 109
114 88 113 94 101 110101 88 113 95 102 111
90 88 113 95 102 111
85 88 113 95 101 11181 86 113 93 91 10491 87 116 68 79 9392 91 117 58 72 8989 51 113 65 74 9595 51 113 71 79 10292 51 113 73 81 10489 53 113 73 79 10196 53 113 72 77102 54 116 73 78 ioe112 59 129 73 78 106112 61 133 75 79 108112 61 133 75 79 108112 61 133 75 79 108112 61 133 66 70 95112 61 133 70 79 108112 61 133 70 79 1081,12 61 133 70 79 108112 58 127 75 79 108112 55 121 75 79 108112 55 121 75 79 108

112 55 121 75 79 108112 55 121 75 79 108113 55 121 75 79 108

March  112 61 133 75 79 108 85

78
72
72
74

82 80
89 89
92 92
93 92
94 93
94 93
94 90
91 86
74 72
68 75
77 85
85 93
87 95
87 93
87 
87 
84

85
85
81
83
83September.. 1,12 61 133 70 79 108 83

October  112 58 127 75 79 108 85
85
86
85
85
85
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm  Products and All Commodities

Prices paid 
by farmers 

for com- 
Farm modifies 

prices* bought*

Wholesale 
prices 

of all com
modities?

Fertilizer
materials?

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926................ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 * 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 • 47 90 91 72
1935................ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 121 ISO 126 81 50 129 95 75
1938................ 95 122 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77
1941................ 122 130 127 86 56 130 102 76
1942................ 157 152 144 92 57 161 112 76

March 146 150 142 94 57 171 112 78
April........... 150 151 144 94 57 171 112 78
M ay........... 152 152 144 94 57 169 112 78
June........... 151 152 144 90 57 151 112 69
Ju ly ............ 154 152 144 91 57 157 112 74
August.__ 163 153 145 91 57 155 112 74
September. 163 154 145 91 57 154 112 74
O ctober.. . 169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.. 178 158 147 92 57 154 112 78

1943 
January. . . 182 160 149 92 57 154 112 78
February. . 178 162 149 92 57 155 112 78
March 182 163 150 93 57 160 113 78

* U. S. D. A. figures.
t  D epartm ent of Labor index converted to 1910-14 base.
t  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 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 Ju n e 1941, manure salts  prices are F . O. B. mines, the only 
basis now quoted.

•• T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  I s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
p r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 9 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  u s e d  i n  
a g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n ,  
t h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % ,



T h is  sectio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tic a l  and im p o rta n t b u lle tin s , and lis ts  
a ll recen t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n s , 
and C anada, re la tin g  to  F e r tilis e rs , S o ils , C rop s, and  E co n o m ics . A file  o f  th is  d ep artm en t o f  B E T T E R  
C R O P S  W IT H  PLA N T FO O D  w ould p ro v id e  a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  fro m  th ese  
sou rces on th e  p a rtic u la r  su b je c ts  nam ed.

F ertilizers

1T Investigations on the response of 
cotton growing on eight different soils 
in Georgia to different amounts of 
potash in neutral and acid-forming fer
tilizers are reported by J. G. Futral and 
J. J. Skinner in Georgia Experiment 
Station Bulletin 223, “The Influence of 
Neutralizing Acid-Forming Fertilizers 
W ith Dolomitic Limestone on the Re
sponse of Cotton to Potash.” The soils 
represented quite a range so far as 
available potash was concerned, one of 
them being very high, two of them 
moderate, and the others rather low in 
available potash. The acidity of the 
soil did not vary so widely, the ex
tremes being represented by pH of 5.3 
and 5.7. Disregarding the acidity of 
the fertilizer and averaging all the 
results, potash increased yield of cotton 
•on all soils except that having the 
Tiighest content of available potash. 
While there was a tendency for the 
soils with the least amount of potash 
to  respond the most to fertilizer appli
cation, the agreement was by no means 
perfect.

The acid-forming fertilizer required 
‘500 lbs. of limestone to neutralize the 
acidity and this amount of dolomitic 
limestone was added to make the non 
acid-forming fertilizer. It was observed 
that on the soils with high natural con
tent of available, potash, potash gave 
better response when in the acid-form
ing fertilizer than when in the non 
acid-forming. On the other soils, there 
■were numerous inconsistencies, with 
potash in the non acid-forming fer
tilizer tending’ to give slightly better

results. On all except the soils highest 
in available potash, there was a tend
ency for added increments of potash 
to increase yields, although these in
creases were not always statistically 
significant. In most cases, the increased 
yield from 18 lbs. of potash over no 
potash at all was significant, while the 
increases from 36 and 54 lbs. of potash 
were not always mathematically sig
nificant. The comparatively small dif
ferences in response to acid-forming 
and non acid-forming fertilizer with 
the different amounts of potash led 
the authors to conclude that neutraliz
ing the fertilizer with dolomitic lime
stone “does not materially affect the 
crop’s response to or requirement for 
potash fertilization.”

Using current prices, the authors 
calculate the profit or loss from using 
different amounts of potash in these 
two different forms of fertilizer. In the 
acid-forming fertilizer, there was a 
small profit from using 18 lbs. of 
potash on the soils highest in this 
nutrient. On the soils low in available 
potash, highest average profit was from 
the use of 54 lbs. of potash, although 
there was considerable variation among 
the various soils and the added profit 
from 54 lbs. of potash was not a 
great deal more than that from 18 or 
36 lbs., the two lower amounts yielding 
almost the same profit. When non 
acid-forming fertilizers were used, 
there was usually a loss from the use 
of potash on soils high in this nutrient. 
On the soils lower in available potash, 
potash fertilizer gave the highest aver
age profit when 36 lbs. per acre were 
used. Profits in general were higher

3 7
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with the use of potash in non acid- 
forming fertilizers on these soils, and 
the results were more consistent, four 
out of the six soils in the group having 
the highest profit with 36 lbs. of potash. 
One other soil had the highest profit 
from 18 lbs. of potash and the remain
ing soil, with 54 lbs. of potash. The 
data in general, showed the fallacy of 
drawing conclusions too sweeping in 
character from averages, since the 
profits on the individual soils varied 
widely.

On soils low in potash, neutralizing 
the fertilizer increased yield of seed 
cotton on the average around 1 0 0  lbs. 
per acre, although there were con
siderable variations within this aver
age. On the other soils, increases in 
yields from neutralizing the fertilizer 
were very small and inconsistent. On 
the soils higher in available potash, 
there was a tendency for the limestone 
in the fertilizer to increase yields more 
when little or no potash was used; 
while on the other soils there was a 
slight tendency for the lime to increase 
the yield when higher amounts of 
potash were used, although here again 
there was considerable variation. Tak
ing the data as a whole, the authors 
feel that the different amounts of 
potash in the fertilizer did not sig
nificantly influence the effect of the 
dolomitic limestone on the yield of 
cotton.

"Bureau of Chemistry Announcement Nos. 
FM-48, FM-49, FM-50, FM-51, FM-52, FM-53, 
FM-54, FM-55, and FM-58," Dept of Agr., 
Sacramento, California.

"Farmyard Manure Serves Best on the 
Land," Ontario Dept, of Agr., Toronto, Ont., 
Bui. 426, Dec. 1942.

"Manganese Deficiency of Palms in Florida," 
Agr. Exp. Sta., Univ. of Fla., Gainesville, Fla., 
Press Bui. 576, Sept. 1942, R. D. Dickey.

"Joliet Soil Experiment Field 1914-1941, 
General Summary of Results," Dept of Agron., 
Univ. of llinois, Urbana, III., AG. 834, June 
1942, F . C. Bauer, A. L. Lang, and L. F. 
Marriott.

"Fertilizers for lotva and Their Use," Dept 
of Agron., Iowa State College, Ames, Iowa, 
S-117 (R ev.), 1943.

"Wartime Fertilizer Recommendations for

Iowa for 1943, Dept of Agron. & Hort., Iowa 
State College, Ames, Iowa, S-106 (Rev.).

"Plant-Tissue Tests as a Guide to Fertilizer 
Treatment of Tomatoes," Agr. Exp. Sta., Univ. 
of Ky., Lexington, Ky., Bui. 430, June 1942, 
E. M. Emmert.

"Potato Fertilizer-Rotation Studies on 
Aroostook Farm 1927-1941," Agr. Exp. Sta., 
Orono, Me., Bui. 414, Jan. 1943, Joseph A. 
Chucka, Arthur Hawkins, and Bailey E. 
Brown.

"Commercial Feeds, Fertilizers, and Agri
cultural Liming Materials," Univ. of Md., 
College Park, Md., No. 185, Control Series, 
Jan. 1943.

"Maryland Fertilizer Facts for 1942," State 
of Md., Insp. & Reg. Serv., College Park, Md.

"Fertilizer Recommendations for 1943," Ext. 
Div., Mich. State Col., East Lansing, Mich., 
E. Bui. 159 (Rev.), Feb. 1943.

"War-Time Fertilizers for Field Crops in 
Ohio in 1943," Ohio State Univ., Columbus, 
Ohio, E. Bui. 231, Feb. 1943, Earl Jones and 
Robert E. Yoder.

"Fertilizer Recommendations for Oklahoma 
Crops in 1943," Agr. Exp. Sta., Stillwater, 
Okla., Horace J. Harper, Henry F. Murphy 
Frank B. Cross, and H. B. Cordner.

"Maximum Amount of Fertilizers Recom
mended for Use in Following Food Production 
Order 5  (FPO 5 ), Agr. Exp. Sta., Oregon 
State Col., Corvallis, Ore., Sta. Cir. of Inf. 
292, Feb. 1943.

"Inspection and Analysis of Commercial 
Fertilizers," Agr. Exp. Sta., Clemson, S. C„ 
Bui. 345, Dec. 1942, H . J. Webb.

"Influence of Borax and Potash on Alfalfa 
Yellows," Agr. Exp. Sta., Knoxville, Tenn., 
Cir. 83, Feb. 1943, John B. Washko.

"Fertilizer Recommendations for 1943," 
Agr. Exp. Sta., Pullman, Wash., V Cir. 3, Feb. 
1943.

"Report of Inspection Work Commercial 
Fertilizers," Dept, of Agr., Charleston, W. Va., 
Bui. (n . s.) 31, July 31, 1942.

"Nitrogen Content of Miscellaneous Waste 
Materials," N. J. Agr. Exp. Sta., Rutgers Univ., 
New Brunswick, N. J., Cir. 450, Nov. 1942, 
Arthur L. Prince and Firman E. Bear.

"Chemical Composition of Sewage Sludges, 
with Particular Reference to Their Phosphoric 
Acid Contents," N. J. Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. J., Bui. 699, Nov. 
1942, Willem Rudolfs and Harry W. Gehm.

"Fertilize Victory Wise in 1943," Cornell 
Ext. Bui., Ithaca, N. Y., Bui. 497, W. E. Bui. 
16, (Rev. Jan. 1943), April 1942, E. L. 
Worthen.

"Fertilizer Recommendations for New York 
for the 1943 Season," Depts. of Agron., Po
mology, and Vegetable Crops, Cornell Univ., 
Ithaca, N . Y ., Feb. 1, 1943.

"Wartime Fertilizer Recommendations for 
1943— Supplement," N . Y. S. College of Agr., 
Ithaca, N. Y., Feb. 9, 1943.%

"Special Fertilizer Demonstrations, 1942,"
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Ext. Serv., Clemson, S. C., Dec. 1942, H . A. 
McGee.

"Help Beat the Nitrogen Shortage, Save 
More Manure," Agr. Ext. ,Serv., Univ. of 
Tenn., Knoxville, Tenn., Agron. Victory Cir. 
1, Jan. 1943, H . E. Hendricks.

",Suggestions for the Use of the War Grades 
of Fertilizer," Agr. Exp. Sta., College Station, 
Texas, Cir. 100, Dec. 1942, G. S. Fraps.

" Wartime Fertilizer Recommendations for 
Vermont," Depts. of Agron. and Horticulture, 
Univ. of Vt., Burlington, Vt., Feb. 1943.

"The Effect of Different Phosphatic Ferti
lizers on the Yield, Plant Population, and 
Chemical Composition of Pasture Herbage on 
Dunmore and Emory Soils," Agr. Exp. Sta., 
Blacksburg, Va., T . Bui. 80, Aug. 1942, R. E. 
O'Brien and S. S. Obenshain.

" Wartime Va. Field and Truck Crop Fer
tilizer Recommendations," Ext. Serv., State of 
Va., A. & M. College & Poly. Inst., Blacks
burg, Va., Cir. E-341, Rev. Feb. 1943.

"On the Farm and Home Front," Agr. Exp. 
Sta., W. Va. Univ., Morgantown, W. Va., 
Cir. WS-12, January 1943.

"Food Production Administration, Order 5, 
Part 1206— Fertilizer," U.S.D.A., Washington, 
D. C., FPO 5, January 18, 1943.

Soils

IT “Soil Management for Roses in the 
Greenhouse” gives the results of a series 
of investigations, conducted by L. C. 
Wheeting and issued as Bulletin 421 
of the Washington Agricultural Ex
periment Station. Roses were grown 
on one organic soil and four mineral 
soils over a period of two years with 
different fertilizer and manure treat
ments. Results were measured by the 
appearance of plants and the number 
of flowers produced. Two of the soils 
responded rather markedly to treat
ment, while the other mineral soils and 
the peat did not respond so much.

As a rule, the fertilizer produced 
better results than manure. Most grow
ers feel that manure is essential for 
growing roses in the greenhouse, but 
these results would indicate that it is 
possible to get along with moderate or 
very small amounts, if necessary.

Hard water used for watering the 
beds had a distinct tendency to increase 
the alkalinity of the soil to the point 
that the iron became unavailable and 
chlorosis of the leaves developed. This 
condition was accentuated when nitrate 
of soda was used as a source of nitro

gen, and was materially alleviated 
when sulphate of ammonia was used. 
The author points out that when hard 
water is used, sulphate of ammonia 
would appear to be preferable, while 
with soft water it might be preferable 
to use nitrate of soda in order to pre
vent the development of excessive 
acidity.

Summarizing the results produced by 
different fertilizer ratios, it appears 
that a rather high amount of potash is 
desirable for good rose production, re
gardless of the amounts of nitrogen 
and phosphorus available. When phos
phorus was present in large amounts 
relative to the other nutrients, flower 
production was reduced, a tendency 
which was intensified when nitrogen 
was low. The high ratios of nitrogen 
usually gave less satisfactory results 
than medium ratios. As a result of this 
work, the author concludes that nutri
ent ratios similar to 2-1-5, 2-4-5, or 2-1-4 
appeared to be most satisfactory for the 
production of roses in the greenhouse. 
The ratios refer to the nitrogen, phos
phoric acid, and potash respectively.

Limited work with the use of sele
nium salts, applied to the soil for the 
purpose of being absorbed by the plant 
and then poisoning red spiders when 
they attack the plant, indicated that 
applications high enough to be toxic to 
the spider would also be toxic to the 
plant. It was also observed that the 
thoroughness of watering is very im
portant to maintain the plants in good 
condition, and it is advised that the 
soils be examined occasionally to make 
sure that water has penetrated the en
tire root zone.

If Information on the effects of lime 
is presented by F. E. Bear and S. J. 
Toth in New Jersey Agricultural Ex
periment Station Circular 446 entitled 
“The pH Values and Lime-Require- 
ments of 20 New Jersey Soils.” The 
authors point out that the necessity of 
using lime is so well known that the 
circular is not written from the view
point of presenting arguments favor
ing its use, but furnishing data on the
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effects produced by lime in various 
forms and finenesses on the different 
soils for different lengths of time so as 
to enable farmers to use lime more in
telligently and more efficiently. The 
2 0  soils used in this investigation cover 
a wide range of texture and origin, so 
that the results will be applicable to 
most conditions likely to be found in 
New Jersey, and will apply to many 
other sections of the country as well. 
The results of the investigations and 
conclusions drawn are presented in a 
non-technical manner so as to be useful 
to a wide group of readers.

Most New Jersey soils are rather acid 
and are likely to be lower than pH 6.5 
which the authors take as the optimum 
standard. The optimum, of course, 
varies with the crops to be grown, but 
probably pH 6.5 is suitable for the ma
jority of commonly grown crops. For 
economic reasons, it is desirable to 
change the pH value only as much as 
necessary to get good crops. As a rule, 
on acid soils only enough lime to pro
duce the desired pH value of the sur
face 6  or 8  inches is applied; but when 
growing deep-rooted crops, the acidity 
should be corrected to double this 
depth.

The amount of lime necessary to cor
rect acidity varies not only with the 
degree of acidity in the soil but also 
the quantity of acidity present, which 
is related to what is known as exchange 
capacity. Sandy soils have a low ex
change capacity and therefore require 
less lime to correct a certain degree of 
acidity than would heavy soils with the 
same degree of acidity. The exchange 
capacity of a soil is a very important 
factor not only in liming practices but 
also in connection with fertilization, 
since those parts of the soil which 
make up this exchange capacity serve 
as reservoirs for easily available plant 
foods, particularly calcium, magnesium, 
and potassium. The portion of the ex
change capacity not taken up by these 
nutrients is usually occupied by hy
drogen, which is what produces the 
acidity. The authors consider that op

timum conditions with respect to ex
changeable nutrients in the soil prevail 
when about 1 0 % of the total ex
change capacity of the soil is occupied 
by magnesium, 1 0 %  by potassium, 
2 0 %  by hydrogen, and 60% by cal
cium. Such a soil would have a pH 
of about 6.5.

The finely ground limestone cor
rected the soil acidity more rapidly than 
did the coarsely ground stone. The 
dolomitic or high magnesium form of 
lime did not react quite as rapidly as 
the high calcium form, although the 
end results were about the same. The 
burned lime and hydrated lime acted 
more rapidly than limestone, as would 
be expected, although here again the 
final results were about the same in all 
cases.

Tables given in the circular offer 
good guides for determining the 
amount of lime to use on soils of vari
ous textures, with the initial pH and 
the desired pH both known.

"Land Clearing,” Dept, of Agr., Dominion 
of Can., Ottawa, Canada, Pub. 739, F . Bid. 
I l l ,  Oct. 1942, P. O. Ripley, J. M. Armstrong, 
and W. Kalbfleisch.

"Land Management in Corn Production,"' 
Agr. Exp. Sta., Columbia, Mo., Cir. 251, fan. 
1943, C. A. Helm.

"Stubble-Mulch Farming for Soil Defense,”’ 
U.S.D.A., Washington, D. C., F. B. 1917, Dec.
1942, L. S. Carter and G. R. McDole.

"Strip Cropping for War Production," U.S.
D.A., Washington, D. C., F. Bui. 1919, fan.
1943, Harold E. Tower and Harry H. Gardner. 

" Western Ground Waters and Food Produc
tion,” U.S.D.A., Washington, D. C., M. Pub. 
504, Dec. 1942, John A. Bird.

"Strip Cropping for Bigger Yields," U.S.D.A.. 
Washington, D. C., AWI-21, Jan. 1943.

"First Things First,” U.S.D.A., Washington.
D. C., AW1-22, Jan. 1943.

"Contour Farming Boosts Yields,” U.S.D.A.. 
Washington, D. C., AWI-23, Jan. 1943.

C rops

f  “Guide to Farm Practice in Sas
katchewan” is a very comprehensive 
bulletin covering about everything any
body would want to know about the 
subject. It was issued by the Depart
ment of Extension of the University o f 
Saskatchewan and was prepared co
operatively by the University, the Pro
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vincial Department of Agriculture, and 
the local Experimental Stations of the 
Dominion Department of Agriculture. 
The subjects covered are soil, climate, 
crop varieties suitable for the Province, 
cultural practices and cropping systems, 
soil management, fertilizers, fruit and 
vegetable growing, insect pests and dis
eases and their control, weed control, 
use and care of machinery, animal hus
bandry, and principles of farm man
agement. This publication should be 
of great value to all farmers in Sas
katchewan and to others considering 
taking up farming in the Province.

f  Interesting and significant work on 
the growing of lespedeza is given by 
J. D. Warner and R. E. Blaser in Flor
ida Agricultural Experiment Station 
Bulletin 375 entitled, “Annual Lespe
deza for Florida Pastures.” These 
authors show that when proper lime 
and fertilization are provided, lespedeza 
can be grown on many soils that nor
mally would not appear to be suited to 
growing this crop, although caution 
concerning light, dry sandy soils is 
given, since protracted drought may 
result in considerable loss of seedlings. 
For permanent pasture, a combination 
of lespedeza and grasses appears to 
give excellent results, even cut-over pine 
land areas being capable of furnishing 
excellent pasturage if properly seeded, 
limed, and fertilized. The grasses 
probably will gradually crowd out the 
lespedeza, requiring reseeding every 
several years, but with proper manage
ment high quality pasturage can be 
produced on soils that otherwise would 
furnish very little forage. For tem
porary or rotated pasture, a combina
tion of small grain and lespedeza gives 
excellent results. While lespedeza will 
grow on acid soil, much better volume 
and especially quality of forage will be 
produced if lime is applied to help cor
rect excessive acidity.

Both phosphate and potash fertilizers 
are necessary if good yields of high 
quality forage are ' to be obtained. 
When either of these is omitted, yields 
are cut and deficiency symptoms char

acteristic of the nutrient omitted de
velop. These symptoms are illustrated 
and described in the Bulletin. Fertili
zation also influences the chemical com
position of the lespedeza. The omis
sion of a nutrient resulted in a signifi
cant decrease in the amount of this 
nutrient contained in the crop, and 
usually the protein content also was de
creased. It is suggested that when es
tablishing lespedeza Zz ton of limestone 
and 300 to 600 pounds of 0-14-10 fer
tilizer or its equivalent be applied. T o  
maintain a good stand of lespedeza, 2 0 0  

to 400 pounds of 0-14-10 or similar fer
tilizer should be applied annually. In 
the case of the oat-lespedeza planting, 
300 to 400 pounds of 0-14-10 should be 
applied when seeding oats in the fall, 
and 1 0 0  pounds of nitrogen top-dress
ing fertilizer applied in the spring. 
Other than this top-dressing of nitrogen 
for the oats, this fertilizer should not be 
applied to lespedeza since it favors the 
growth of grasses which will crowd out 
the lespedeza.

"Eighth Progress Report 1938-1941,” Agr. 
Exp. Sta., Univ. of Alaska, College, Alaska.

"1941 Annual Report Extension Service," 
Ext. Serv., Univ. of A rk ; Little Rock, Ark-, 
Cir. 426, June 1942.

"Irrigated Pastures in California," Agr. Ext. 
Serv., Univ. of Calif., Berkeley, Calif., Cir. 
125, Oct. 1942, Burle J. Jones and J. B. Brown.

"Report of the Minister of Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1942," Ottawa, Canada.

"An Ecological and Grazing Capacity Study 
of the Native Grass Pastures in Southern Al
berta, Saskatchewan, and Manitoba," Dom. 
Exp. Sta., Swift Current, Sask., Pub. 738, T. 
Bui. 44, Sept. 1942, S. E. Clarke, J. A. Camp
bell, and J. B. Campbell.

"Diseases of Greenhouse Cucumbers,” Lab. 
of Plant Path., Harrow, Ont., Pub. 741, F. Bid. 
112, July 1942, L. W. Koch.

"Legumes for Profit," Ont. Agr. Col., 
Guelph, Ont., Bui. 425, Dec. 1942, Dr. G. P. 
McRostie.

"Results of Experiments 1936-1940," Exp. 
Sta., Kapuskasing, Ont.

"Ladino Clover," Ext. Serv., State of Del., 
Newark, Del., Mimeo. Cir. 17, Feb. 1943,
C. E. Phillips.

"The Truhart Perfection Pimiento," Ga. 
Exp. Sta., Experiment, Ga., Bui. 224, Jan. 
1943, H. L. Cochran.

"Dehydration of Fruits and Vegetables and 
Utilization of Dehydrated Products," Ga. Exp. 
Sta., Experiment, Ga., Bui. 225, Feb. 1943,
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/. G. Woodroof, W. E. DuPree, and Helen H. 
Thompson.

"Cotton Variety Experiments in Georgia," 
1938-1942 ," Ga. Exp. Sta., Experiment, Ga., 
Cir. 140, Feb. 1943, R. P. Bledsoe and E. D. 
Matthews.

"Hemp an Illinois War Crop," Ext. Serv., 
Univ. of 111., Urbana, III., Cir. 547, fan. 1943, 
J. C. Hackleman and W. E. Domingo.

"Iowa Corn Yield Test 1942," Agr. Exp. 
Sta., Ames, Iowa, Bui. P51, Feb. 1943, Francis 
Reiss, Joe L. Robinson, and Marcus S. Zuber. 

"Soybeans for Oil," U.S.D.A., Washington,
D. C., AWI-10, (1942).

"Eleventh Biennial Report of the Director," 
Agr. Exp. Sta., Kansas State Col. of Agr., 
Manhattan, Kansas.

"Wartime Hemp Production in Minnesota," 
Agr. Ext. Serv., Univ. of Minn., St. Paul, 
Minn., E. Pamp. 117, fan. 1943, A. C. Amy 
and R. F. Crim.

"A Sweetpotato Production Contest," Miss. 
Ext. Serv., State College, Miss.

" Crop and Pasture Production Program 
1943," Miss. Ext. Serv., State College, Miss.

"Tomatoes in the Greenhouse," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick,\, N. J., 
Cir. 443, June 1942, V. A. Tiedjens and O. W. 
Davidson.

"Going to Plant Asparagus this Year?" Agr. 
Ext. Serv., Rutgers Univ., New Brunswick., 
N . J., March 1943.

"North Carolina Farming Guide," Agr. Ext. 
Serv., State College Station, Raleigh, N. C.,
E. Cir. 263, Jan. 1943, R. W. Shoffener, H . B. 
James, and C. B. Ratchford.

"Edible Soybeans for Oklahoma," Agr. Exp. 
Sta., Stillwater, Okla., Cir. C-107, Feb. 1943, 
Hi W. Staten.

"Seeding Native Grasses," Agr. Exp. Sta., 
Stillwater, Okla., E. Cir. C-108, March 1943, 
H i W. Staten.

"Report of the Puerto Rico Experiment 
Station 1941," Exp. Sta., Mayaguez, Puerto 
Rico.

"Production, Diseases, and Insects of Garlic 
in Texas," Agr. Exp. Sta., College Station, 
Texas, Cir. 98, Oct. 1942, G. E. Altstatt and 
H. P. Smith.

"Effects of Planter Attachments and Seed 
Treatment on Stands of Cotton," Agr. Exp. 
Sta., College Station, Texas, Bui. 621, Oct.
1942, H. P. Smith and M. H . Byrom. 

"Supplemental Hay and Pasture Crops,"
Ext. Serv., Burlington, Vt., Brief. 631, Lester 
H. Smith.

"Growing Field Peas," Agr. Exp. Sta., Univ. 
of Wis., Madison, Wis., Bui. 457, Dec. 1942,
E. J. Delwiche and J. H . Lilly.

"Certified Tobacco Seed," Agr. Exp. Sta., 
Univ. of Wis., Madison, Wis., Bui. 458, Jan.
1943, James Johnson and Howard E. Hegge- 
stad.

"Persian Clover," U. S. D. A., Washington,
D. C., F. B. 1929, E. A. Hollowell.

"Victory Gardens," U. S. D. A., Washing

ton, D. C., M.P. 483 (Rev.), Jan. 1943, Vic
tor R. Boswell.

"What’s New in Farm Science," Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., Bui. 456, 
Dec. 1942.

"Report of the Chief of the Bureau of Plant 
Industry, 1942," U.S.D.A., Washington, D. C., 
Aug. 31, 1942.

"Improving Range Conditions for Wartime 
Livestock Production," U.S.D.A., Washing
ton, D. C., Farmers’ Bui. 1921, F. G. Renner 
and E. A. Johnson.

"Geographical Guide to Floras of the World, 
Part I," U.S.D.A., Washington, D. C., M. 
Pub. 401, June 1942, S. F . Blake and Alice 
C. Atwood. %

Econom ics

1 A survey of factors affecting onion 
production in Indiana has been sum
marized by Lynn Robertson in Purdue 
University Agricultural Experiment 
Station Bulletin 475 entitled, “Eco
nomic Aspects of Onion Production in 
Northern Indiana.” Indiana is an im
portant onion-producing state, ranking 
tenth in the country. The crop is 
grown almost entirely in the northern 
parts of the State, and with few excep
tions, on muck soil. This intensively 
grown crop requires a great deal of 
hand labor, more than any other ex
tensively grown crop in the State, with 
the possible exception of tobacco. There 
was considerable variation in the cost 
of production and in the return per 
acre among the different growers. The 
price received for the crop was a big 
factor in determining net returns. The 
survey indicated that the growers with 
the larger acreages were able to obtain 
better prices through making better 
contracts for selling. Hand vs. motor
ized equipment did not greatly affect 
return, but yields per acre did, more 
than any other single factor. High 
fertilization was associated with high 
yield. It was found that unless 500 to
1 , 0 0 0  lbs. per acre of fertilizer were 
used, yields were likely to be lower 
than average, although high fertiliza
tion alone did not insure high yields. 
Most of the growers used fertilizers 
high in potash, 2-8-16 and 3-9-18 being 
the leading analyses, with some grow
ers using phosphate-potash mixtures or 
potash alone. What little manure was
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used did not seem to have much in
fluence on yields, while plowing under 
green manure usually was detrimental. 
Other factors influencing efficiency of 
production and yields obtained are in
cluded in this interesting survey.

IF Growing practices, marketing meth
ods, and prices received by cabbage 
growers in New York State for the 
year 1940 were surveyed by R. W. 
Hoecker and published as Bulletin 780 
of Cornell University Agricultural Ex
periment Station under the title, “The 
Production and Marketing of Cabbage 
in New York.” There are six geo
graphical areas in the State growing 
cabbage. By far the greatest acreage 
was devoted to domestic and Danish 
types, with the red type important on 
Long Island and in the southeastern 
section of the State. The average yield 
was highest for the domestic type, 
about 1 2  tons per acre; next highest 
was Danish at 11 tons per acre; and 
lowest was the red, at 10 tons. For 
the State as a whole, the average fer
tilizer application was 674 lbs. per 
acre of an analysis averaging 4.9% 
nitrogen, 1 0 .2 %  phosphoric acid, and 
6.2% potash. Considering averages 
for the six regions, the fertilizer appli
cation varied between 388 and 1,598

lbs. per acre, the manure between .5 
and 13.6 tons per acre, and lime from 
nothing to 2,822 lbs. per acre. The 
average nitrogen in the fertilizer varied 
from 3.9 to 5.4%, phosphoric acid be
tween 8.0 and 14.2%, and the potash 
between 4.9 and 7.4%. Considerable 
material on prices and factors influenc
ing them is also given in the bulletin.

" Cooperation in Canada 1 9 4 1 Dept, of 
Agr., Dom. of Can., Ottawa, Can., Pub. 740, 
Cir. 173, Aug. 1942, f. E. O’Meara and Luci- 
enne M. Lalonde.

"A Century of Indiana Farm Prices 1841 
to 1941," Agr. Exp. Sta., Lafayette, Ind., Bui. 
476, fan. 1943, Howard J. Houk_.

"Trends in Kentucky Agriculture, 1929- 
1940," Agr. Exp. Sta., Univ. of Ky„ Lexing
ton, Ky., Bui. 429, June 1942, David L. Mac- 
Farlane and Max M. Tharp.

"Trends in Demand for Tobaccos of the 
Southern States," Agr. Exp. Sta., Univ. of 
Ky., Lexington, Ky., Bui. 431, June 1942, 
Bennett S. White, Jr.

"Opportunities for Dairv Farming in North 
Carolina," Dept, of Conserv. & Dev., Raleigh, 
N. C., 1943.

"Profitable Poultrying," Dept, of Conserva
tion & Development, Raleigh, N . C., 1943.

"Public Revenue in Ohio with Especial Re
ference to Rural Taxation," Agr. Exp. Sta., 
Wooster, Ohio, Bid. 638, Dec. 1942, J. D. 
Thewlis and J. 1. Falconer.

"A Study of County Taxation and Govern
ment," Agr. Exp. Sta., A. M. College, Col
lege Station, Texas, Cir. 101, Jan. 1943, L. P. 
Gabbard, E. D. Solberg, and H. C. Bradshaw.

Plan to Boost Tomato Crop
En o u g h  tomatoes to fin 24,000

cans went to market last season 
from Miller County, Missouri, a county 
which in other years has not produced 
any commercial tomatoes. This year 
the Miller County tomato growers say 
they will raise and market tomatoes 
enough to fill 200,000 cans. The U. S. 
Department of Agriculture reports the 
story as an example of cooperative ef
fort by small farmers who, individually, 
could not have standardized their prod
uct and marketed it for wartime needs.

The tomato growing enterprise grew

out of a meeting held last spring by 
families on the Farm Security Admin
istration’s program in Miller County 
who had set up their own purchasing 
and marketing association. They 
bought field-grown plants at a saving 
through the association and planted a 
total of 12 acres. The association, fi
nanced by an FSA co-op loan, con
tracted with the one cannery in the 
county to do the processing. The as
sociation then sold the pack to the Fed
eral Government for Lend-Lease and to 
feed the armed forces.
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Dairy Cows Lead Farm Parade
FARM income from milk, which 

has been increasing since 1939, was 
nearly 25 per cent larger in 1942 than 
it was in 1941. For more than 20 
years, according to Richard J. Foote of 
the Bureau of Agricultural Economics, 
milk production has been the largest 
single source of farm income. In 1942, 
income from milk made up 15 per cent 
of the cash farm income from the sale 
of all crops and livestock combined. 
The $2,300,000,000 income from milk 
in 1942 compares with the $2,200,000,-

0 0 0  from cattle and calves, which is the 
second largest group total. (Part of 
the income from cattle and calves, Foote 
points out, was from the sale of dairy 
stock.) The next group totals were: 
$2,100,000,000 from hogs; $1,400,000,- 
0 0 0  from cotton and cottonseed; and 
$800,000,000 from wheat. These group 
totals do not reflect the importance 
of the corn crop, which is converted 
into cash mainly through the first 
three groups, dairy products, cattle 
and hogs.

Plow-Sole Fertilizers Benefit Tomatoes
(From page 8 )

under nitrogen (Plots 1 and 8 ) were al
most completely defoliated because they 
were badly nitrogen-starved as well as 
being affected by early blight (see 
Figure I) . Since no disease control 
measures were used in this experiment, 
it was impossible to determine the de
pression in yield due to blight, but from 
observations, a 25 per cent decrease 
would be a conservative estimate. Mc- 
New and Sayre (2 ) of the New York 
Agricultural Experiment Station re
port that spraying gave an increase of 
eight to nine tons on a well-fertilized 
plot, but only three tons on an unfer
tilized plot. There was also a much 
higher percentage of Number 1 fruit on 
the sprayed plots. On soils in Indiana 
where large amounts of fertilizers give 
good increases in tomato yields, any 
practice that would keep the plants 
healthy, such as the control of blight, 
offers an opportunity for more profit.

The tomatoes in this experiment were 
not graded, but there was considerable 
difference in quality. In the well-fer
tilized plots (Plots 2, 3, 4, and 7) there 
was considerable second growth in late 
August and early September, which 
protected the fruit from sunburn. Ac

cording to Mr. Aydelott’s notes, “the 
quality of fruit from Plots 2, 3, 4, and 7 
was exceptionally good; Plots 1 and 6  

were average; and Plots 5 and 8  were 
poor,” •

Although the effect of treatment on 
composition and vitamin content was 
not determined in this experiment, 
other workers have indicated an im
provement due to treatment. Hester 
( 1 ) found a greater difference in solids, 
sugars, minerals, and vitamin C be
tween different soil types than between 
treatments on a given soil type; how
ever, for each soil type the most de
sirable quality was found to accompany 
tfie largest yield.

With the price of tomatoes at $19.38 
a ton (average grade of 92.2% U. S. 
No. 1), one can readily see that the ton 
of 5-10-10 or 10-10-10 was a mighty 
good investment. The 600 pounds of 
2-16-8 used in the row in Plot 8  cost 
about $9, while the ton of 10-10-10 plus 
200 pounds of 2-16-8 in Plot 3 cost 
about $48. The additional $39 worth 
of fertilizer in Plot 3 increased the aver
age yield 5.6 tons, or $108.50 worth of 
tomatoes.. Deducting $5 a ton for pick
ing and hauling the extra 5.6 tons of
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tomatoes, the $39 for extra plant-food 
nutrients netted an extra $41.50 clear 
profit per acre plus leaving the soil 
richer for the following crop.

In \yar time, when our farmers are 
being asked to produce more food with 
less labor, it becomes vitally impor
tant to produce the maximum per acre. 
Therefore, if farmers are to make big 
yields on similar soils low in fertility, 
they are faced with the problem of di
rect, adequate fertilization for their 
tomato crop. On the basis of the find
ings of this experiment and the prin
ciples of soil fertility learned during 
five years’ research on corn fertilization 
(3 ), we might make the following 
suggestions to Indiana tomato growers:

If your soil is extremely acid, lime it 
adequately to increase the efficiency of 
your fertilizers. If you have a similar 
light colored soil which is low in fer
tility, place in bands on the plow sole 
about 1,500 pounds of a 5-10-10 or its 
equivalent. (See fertilizer attachment 
shown in Figure II) . If this attach
ment for the breaking plow is not avail
able, use a grain drill with fertilizer 
attachment and apply the fertilizer in 
drill bands immediately before plowing.

If a legume crop is being plowed 
down in preparing the land for toma
toes, the percentage of nitrogen in the 
fertilizer may be lowered. However, if 
a carbonaceous type of organic matter, 
such as straw or stalks, is to be plowed 
down, or if the soil is known to be 
very deficient in nitrogen, apply about 
1,500 pounds of a 10-10-10. A 10-10-10 
fertilizer can be made by mixing equal 
quantities of either ammonium sul

fate or cyanamid and 0-20-20. In 
addition to the plow-under treatment, 
we would suggest that 200-250 pounds 
of 2-16-8 or some similar analysis be 
placed in the row as a starter fertilizer. 
Obviously, on soils of high fertility, 
these large quantities of fertilizers are 
not necessary and an unbalance of too 
much nitrogen with respect to phos
phate and potash may cause a reduction 
in the yields.

In addition to the benefit to the 
tomato crop, the effect of the fertilizer 
will carry over into succeeding crops. 
Substantial increases in soybean yields 
could be expected following heavily 
fertilized tomato crops on limed land, 
since soybeans have been found to be 
“good feeders at the second table.” It 
would be advisable to plant a “catch 
crop” as rye in the fall of the old tomato 
land to save some of the nitrogen from 
leaching, to convert the mineral into 
organic forms, and to prevent erosion.
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Potassium-Boron Relations in Plants
(From page 16)

total and soluble boron, a repre- time of harvest. The frozen sam- 
sentative 40-gram sample from each pies were then thawed and subjected to 
culture was quickly frozen at the a pressure of 1,250 pounds per square
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inch for five minutes in a Carver press. 
The press cake was then dried and 
ground for analysis. The soluble boron 
was determined by subtracting the 
amount obtained in a given aliquot of 
the press cake from the quantity ob
tained by analysis of a given aliquot of 
an unextracted sample. The results 
are expressed on the basis of unit dry 
weight of the unextracted tissue. The 
quinalizarin method ( 1 ) was used for 
the quantitative determination of boron.

Quantitative Tests

The results of quantitative tests for 
total and soluble boron in the tissue of 
the tomato plants are shown graphically 
in Fig. 3, in which the boron content of 
the plants, in p.p.m. of dry tissue, is 
plotted against potassium concentration, 
in p.p.m. of the substrate. The six sets 
of graphs represent the analytical data 
obtained by analyses of the plants grown 
at the six different boron levels.

An examination of these data im
mediately brings out the fact that the 
potassium concentration of the sub
strate has a very definite influence upon 
the accumulation of boron in the tis
sues of the tomato plant. It will be

observed that for any given boron con
centration in the substrate, with the 
exception of the zero boron concentra
tion, there is an increase in the boron 
content of the plants as the potassium 
concentration in the substrate increases. 
This relation is especially pronounced1 

at the high boron levels. For example, 
at the boron level of 1 . 0  p.p.m. in the 
substrate the boron in the plant tissue 
increased nearly 91 per cent, as the 
potassium concentration in the substrate- 
increased from 5 to 200 p.p.m. Like
wise, at the boron level of 3.0 p.p.m. 
in the substrate the boron content of the 
tissue increased 72 per cent, as the potas
sium concentration increased from 5 to- 
200 p.p.m. These data support the 
aualitative observations made earlier,, 
that boron toxicity at the high boron 
levels increased in severity with increase 
in potassium concentration in the sub
strate. From an analysis of the graphs 
it appears that the soluble boron in the 
tissues is a function of the total boron 
content, which in turn appears to be 
determined by the potassium concentra
tion of the substrate.

The corresponding analytical data for 
the corn series are shown in Fig. 4. It 

will be observed that 
the boron-potassium re
lations in the plants of 
the corn series are sim
ilar to those indicated 
for the plants of the 
tomato series, i.e., the 
boron content  of the 
corn tissues increased 
with increase in potas
sium concentration i n 
the substrate at each 
of the six boron levels. 
It  should be empha
sized, however, that the 
amount of boron per 
unit of dry tissue in the 
corn plant is much less 
than that found in the 
tomato plant. This is 
a characteristic differ
ence between these two 
types of plants. An

B
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other distinct difference between corn 
and tomato plants is that the soluble 
fraction of boron in relation to the 
total is always lower in the tomato 
than it is in the corn plant. In these 
experiments about 75 per cent of the 
total boron present in the corn plants 
was in the soluble form, whereas in 
the tomato plants only about 30 per 
cent of the total boron was present in 
the soluble form.

Summ ary

Corn and tomato plants were grown 
in sand culture in the greenhouse for 
the purpose of studying the effect of 
potassium in the substrate on the boron 
content of these two types of plants. 
Treatments were such that plants were 
grown at boron levels in the substrate 
of 0, 0.125, 0.25, 0.5, 1.0, and 3.0 p.p.m., 
and potassium levels of 5, 25, 50, 100, 
and 200 p.p.m. Thus, for each level of

boron there were five 
levels of potassium, and 
for each level of potas
sium there were six 
levels of boron.

B o r o n  def ic iency 
symptoms developed on 
all plants, both corn and 
tomato, supplied with
0 . 0  p.p.m. boron in the 
nutrient solution. The 
severity of the boron de
ficiency symptoms in
creased with increase in 
potassium concentration 
in the substrate.

Corn grown at boron 
levels in the substrate 
up to 3.0 p.p.m. failed 
to develop boron tox
icity symptoms.

Boron toxicity symp
toms developed on to
mato plants grown at 
boron levels in the sub
strate of 1.0 and 3.0 
p.p.m. The toxic i ty 
symptoms on these 
plants increased in se
verity with increase in 
potassium co n c e n t r a 

tion in the substrate.
The potassium concentration of the 

substrate has a definite influence upon 
the accumulation of boron in the tissues 
of both corn and tomato plants. The 
rate of boron absorption increased 
as the potassium concentration in the 
substrate was increased. This in
creased boron absorption was especi
ally pronounced at the high boron 
levels and may account for the severe 
boron toxicity at these potassium 
levels.

The soluble boron in the tissue ap
pears to be a function of the potassium 
concentration of the substrate.

The absolute amount of boron in the 
corn tissue is much less than that in 
the tomato tissue.

The soluble fraction of boron in rela
tion to the total is always lower in the 
tomato than in the corn tissue.
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Permanent Pastures Need Help
(From page 2 2 )

will not support a good pasture sod of 
grasses and legumes. By planting the 
1 0  acres of upland to sericea and kudzu 
for supplemental pasture, grazing may 
be provided for as many livestock as 
the permanent pasture will carry when 
it is at its best. When the permanent 
pasture begins to fail, perennial pasture 
may be used to give the regular pasture 
needed relief and, at the same time, 
keep animals in good condition.

The matter of keeping animals in 
good condition during the entire graz
ing period is of unusual importance 
during the war when maximum pro
duction of meat and milk is being 
stressed. Several livestock specialists 
have been asked how long a time will 
be required to bring a dairy cow back 
into full production if her milk flow is 
reduced for three weeks when pastures 
fail because of drought. They were also 
asked how long it would take for a 
steer that lost weight during a three- 
week drought to regain the lost weight 
and resume his normal rate of gain.

Most of the specialists to whom these 
questions were asked were of the opin
ion that if a dairy cow seriously de
clines in production during the second 
half of the lactation period she may not

be brought back into full production 
again until she freshens. None of them 
was able to answer the second question 
specifically. Most of them were of the 
opinion that it would require at least as 
long for a steer to regain lost weight 
and resume his normal rate of gain as it 
did for him to lose the weight.

Assuming that dairy cows will come 
back into full production and that 
steers will regain lost weight in three 
weeks on full feed, a three-week 
drought may actually cause a six-week 
loss in production. Stated another 
way, three weeks of supplemental graz
ing at the right time may be worth at 
least twice as much as it at first appears.

A grazing program may be planned 
in such a way as to reduce the cost of 
fencing and to increase the convenience 
of shifting stock from one pasture to 
another. Where lowland is developed 
into permanent pasture, the upland on 
one side is planted to sericea, and that 
on the other to kudzu, two sides of 
the fence around the lowland pasture 
may serve as cross fences between the 
lowland and the perennial pasture. 
Gates may be located in the cross fences 
so that stock may be shifted from per
manent pasture to supplemental peren
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nial pasture by opening the gate into 
the sericea or kudzu pasture, as may 
be desired. This greatly reduces the 
cost of fencing and also allows the water 
supply in the permanent pasture to be 
used for all three types of pasture.

Through proper planting, all avail
able grazing land on a farm may be

developed into the kind of pasture for 
which it is best adapted. With such 
planning permanent pastures may be 
stocked to peak capacity, with full as
surance that grazing will be available 
from other sources to insure a depend
able supply of feed during seasons when 
rainfall is unevenly distributed.

Fertilizing Tung Trees By Leaf Analysis
(From page 13)

soils would naturally require more and 
those on some of the more fertile soils less.

Under certain soil conditions more 
nitrogen might be required and where 
potash has been found to be deficient, 
as in certain areas in southern Georgia 
and western Florida, more potash might 
be needed. In the zinc and manga
nese deficiency areas one-half pound 
each of zinc sulfate and manganese 
sulfate will ordinarily suffice for a ma
ture tree. As a general rule, the ferti
lizer should be applied before the 
middle of March. In the case of highly 
leached soils, split applications may be

desirable, the second application being 
put on in June or July.

Results of fertilizer experiments con
ducted by the Bureau of Plant Industry 
in the last few years have emphasized 
the importance of feeding the trees 
through legume cover crops. As an 
alternative to fertilizing the trees di
rectly as discussed above, a more effi
cient utilization of fertilizer in the tung 
orchard results from applying the phos
phorus and potassium to the cover crop, 
preferably a winter legume such as 
hairy vetch or Austrian winter peas. 
Under war conditions, the difficulty of
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obtaining chemical nitrogen makes the 
use of a legume cover crop very im
portant. Phosphorus and potassium are 
applied at the time the cover crop is 
sown, and when the crop is turned 
under and decomposes, a small but con
tinual supply of potassium, phosphorus, 
and nitrogen is released to the tree roots 
during the growing season.

On most of the acid soils of the tung 
belt excellent stands of cover crops can 
be obtained with 250 lbs. of superphos
phate, 500 lbs. of lime, and 50 lbs. of 
muriate of potash per acre. Five hun
dred pounds of basic slag may be used

instead of the superphosphate and lime. 
Under some conditions, the nitrogen 
supplied by the cover crop may not be 
sufficient to meet the needs of the tree, 
as indicated by the growth of the termi
nals or color of the foliage. If so, an 
application of nitrate of soda, sulfate of 
ammonia, or some other source of nitro
gen should be made during the growing 
season, the amount being governed by 
the indications. Supplementary appli
cations of zinc, manganese, and copper 
should be given to the trees in areas 
where deficiencies of these minor ele
ments are known to occur.

The Soil Is the Basis of Farming Business
(From page 26)

one-half of the fertility coming out of 
the soil factory. We have been throw
ing in an extra ton of fertility for every 
ton sold, and find ourselves at a loss to 
understand our economic troubles.

An appreciation of the soil as a de
clining manufacturing business will 
prove to us that the farming business 
goes up in the air as the fertility supply 
in the soil goes down. As the soil 
offers less from which to make the 
crops, those crops contain less minerals 
and must be made up more from what 
they take from the air and water. Air 
and water can make only carbonaceous 
matter with fuel value and with no 
bone- or body-building value. Farm 
business will continue to “go up in the 
air” in more ways than one unless we 
put some raw fertility materials through 
the soil factory.

Perhaps you have not noticed around 
us some of the evidence of the decreas
ing output by the soil. For example, 
in spite of all the better yielding oat 
varieties, the hybrid corn, and other high 
yielding crops introduced to date, the 
grain yields of the State of Missouri, 
for example, are not increasing. Yield 
power is potentially in the crop but not 
realized unless the soil foundation is

there. Soil fertility has been slipping 
downward as crop-yielding power has 
been pushing up.

Legume crop failures have increased, 
because they are mineral-rich crops and 
can’t be made unless the soil supplies 
the required minerals. We are con
tinually searching for substitute le
gumes, only to find those growing well 
which are less of mineral and more of 
wood makeup. When one kind of le
gume fails, the next one that still makes 
tons must be doing so more by the help 
of the air than by the soil. It is, there
fore, more wood or fuel value as feed, 
and less of mineral value for bone- 
building.

Weather has been blamed for the 
legume failures. Most of the lost stands 
are said to have been frozen out, when 
in reality they were starved out. Some 
legumes still succeed if seeded alone. 
Here the elimination of the nurse crop 
and its demands on the soil let the soil 
factory deliver enough for the one 
crop; namely, the legume, but not for 
the two crops, nurse crop and legume.

The use of barley and wheat as nurse 
crops in place of oats is another indica
tion of the declining output of fertility
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by the soil. These nurse crops grow 
mainly in the preceding year, hence are 
not so much competition for the legume 
as oats are. The newer legumes, like 
lespedeza, are being pushed later into 
the season on to July, so as to let their 
demands on the soil come after the soil 
has cared for the nurse crop. Barley 
that makes most of its growth in the 
fall of its seeding, is scarcely a nurse 
crop for lespedeza. This crop arrange
ment is a crop sequence and not a 
nurse crop-legume crop combination. 
Our soil factory is getting too low in its 
output to support two crops at the same 
time. It does well for them to follow 
each other.

That one crop following another at 
yearly intervals may even be too much 
of a drain on the soil fertility supply is 
being shown now on Sanborn Field at 
the Missouri Experiment Station, where

wheat has been grown continually for 
over 50 years. This plot has gone into 
the alternate-year production plan—one 
year a crop failure, then one year a 
crop—as old fruit trees, that have ex
hausted the soil of fertility supplies the 
tree needs, go into the alternate-year 
bearing habit. The soil factory under 
this wheat can’t deliver nutrients 
enough by October to start the next 
crop after it has just finished a crop 
the preceding July.

These are testimonies to the fact that 
the business of farming is based on soil 
fertility output by the soil factory. 
Farming is a profitable business when 
we use 5 per cent of the soil to catch 
95 per cent coming from the air and 
water. It can’t be profitable, however, 
unless the start by the soil is well made 
toward this 5 per cent that comes from 
the soils.

Indiana’s 1942 Tomato Champion
(From page 17)

deep with the corn planter. Four hun
dred pounds of 0 -2 0 - 2 0  fertilizer were 
applied per acre. The variety of seed 
used was Certified Indiana Baltimore, 
secured from the Indiana Canners’ 
Association.

The first week in June the field was 
■cultivated with disc hillers on the cul
tivator, reversed to throw the dirt away 
from the small plants. When the field 
was blocked the last of June, the plants 
were left standing two to three feet 
apart in rows 3' 6 "  apart. The plants 
were twice hand-hoed.

As protection against disease, Mr. 
Blacker hand-dusted half his field with 

•cuprocide. Then he found it expedient 
to have the entire field dusted by air
plane. The dusting was done early one 
morning while the dew was still on, 
35 pounds of cuprocide per acre being 
used.

Mr. Blacker turned the harvesting of 
"his crop over to four town women, who 
■wanted to do their share in the war

effort. The lady he hired as foreman 
made the trip to the cannery with the 
first load and had the inspector show 
her just what kind of tomatoes were 
required to make U. S. No. l ’s. That 
she was an apt pupil, and in turn a 
good teacher, is testified to by the fact 
that 93.1 per cent of the tomatoes picked 
for the whole season graded U. S. l ’s. 
The crop was picked three times a 
week, 24 loads of tomatoes going to the 
cannery at Ladoga, Indiana, between 
August 20, the first day of the season, 
and September 28, the last day.

R. E. Faulkinbury, the canning fac
tory fieldman, and the neighbors said 
Mr. Blacker could have harvested a 
total of 30 tons per acre had the frost 
held off another two weeks last fall.

The winner of the State’s Double 
Tonnage Club was Harrison Sherwood, 
R. R. 2, Muncie, with a yield of 13.69 
tons per acre on 8.81 acres.

The field Mr. Sherwood selected had
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had a three-year rotation of corn, wheat, 
and clover. The ground was plowed 
April 1 and allowed to settle until the 
seedbed was thoroughly prepared at 
setting time, May 30. Preparation con
sisted of two double discings, followed 
by a heavy drag.

Plants were set deep in rows 3' 6" 
inches apart and 3' 8 "  inches apart in 
the row. Four hundred ninety-five 
pounds per acre of 3-12-12 fertilizer 
were placed in bands on each side of 
the plants. Two-thirds of the plants 
were Indiana Baltimore variety, the

remaining one-third Rutgers. At plant
ing time a 1 0  per cent loss was sus
tained due to extremely dry weather, 
but the loss was immediately replaced 
so that at picking time a 98 per cent 
stand was reported.

This field was twice cultivated with 
a one-row cultivator.

If the rest of Indiana’s 30,000 com
mercial growers could equal or surpass 
the records of Mr. Blacker and Mr. 
Sherwood, Indiana would far exceed 
her already established record of produc
ing one-sixth of this nation’s tomatoes.

Film Flim Flam
(From page 5)

the motions of taking the picture, and 
then think up your lies afterwards.

But for rare excitement and physical 
stimulation, not to say odorous cloth
ing, go into a pig sty and frisk a box 
graphic camera at whatever comes into 
focus. Pigs move close to terra firma 
and so do you when snapping them. 
You must be extra careful not to allow 
a couple of them to sneak up behind 
and dart ahead through your leg arch. 
I did that once and got a free ride 
across the cob-strewn environment, 
without a saddle. On top of that as a 
rule you have to size up the kind of 
self-feeder they are guzzling at, because 
to embellish your sanctified pages with 
the outfit made by some free-riding 
manufacturer who never spends a 
nickel on farm papers is a sin and a 
shame.

Pigs are nice to take in one way 
anyhow. Being naturally homely of 
countenance and without pride of toilet, 
they will stand for any kind of mal
treatment, so long as it isn’t malnutri
tion. Fortunately their owners are quite 
resigned to this situation, too, and ex
cept for wanting full-arched backs and 
good profiles to stand out well, their 
standards for pictorial pig work are not

irksome. But be sure to clean your 
shoes after adventing from the adven
ture. This is for two reasons: Number 
One, carrying hog cholera; Number 
Two, quite obvious to anyone.

When it comes to horse photos, my 
warning is to do it early and often. It 
won’t be so very long, kind readers, 
before the last draft horse has vanished 
and the oatcrop will go a-begging. I 
like taking horse pictures because of all 
animals of the farmyard they have the 
most intelligent appreciation of the 
value of having a good photographer 
around. I ’d rather snap a good stud 
horse than a horse-faced farmer any 
day.

Concerning the technical side of 
photo art, I might relate a lot of hocus- 
pocus about the focus and yet not be 
able to teach you exactly when to put 
your finger in front of the lens, like I 
do to get mv cubist prints. So let’s skip 
all that and I ’ll try to enthrall you with 
a little about my flash-bulb master
pieces.

It was a long time indeed before I 
ever attempted to take flashlight photos. 
I lived through the era of those danger
ous yellow powders which were held 
at arm’s-length distance in a trough.



A p r il  1943 53

Sometimes they misfired when the sub
ject was trying to look sweet, and by 
the time he began to scowl with im
patience, the fuse exploded with a bril
liant bang; and you said “Thank you 
for sitting so still,” and the tragedy was 
over.

But when the front office suggested 
we experiment with modern interiors 
and invade the newspaper zone of 
snappy “casuals and candids,” I was 
primed to go. I haven’t had a mo
ment’s peace since. Instead of march
ing my folks right into the glorious sun
shine where they belong, I sneak up 
behind them with a battery contraption 
fixed against my cheek, and without 
fair warning, there’s a handful of arti
ficial light tossed into their eyes and it’s 
all over—except the vituperation.

By means of proper attachment of 
the instantaneous flash on an ordinary 
little brownie camera, you are assured 
of getting pictures of fat folks’ faces 
that resemble underdone mince pies, 
and lean men’s mugs which appear to 
be frost-bitten cucumbers. Nothing 
done in the sunlight can touch it for 
weird and bizarre effects. You can get 
cast shadows which look like vultures 
or bats reaching for a victim, and 
smiles take on the aspects of wide 
cracks in a pail of whitewash.

OR armed with a brownie reinforced 
by a flasher, you can enter any

body’s old dark barn and come proudly 
out with something more profitable 
than ticks, dust, and strong aroma. Yet 
the fascination of it lingers with you 
until the stolid print-room operator 
emerges with a few damp enlarge
ments. Then you see that the cow’s 
tail only is in sharp relief against a few 
humps and bumps that leap over the 
margin in a tantalizing way, while the 
milker’s face looks suspiciously like an 
advanced case of undulant fever. 
They’d be insulted if you used it even 
in the vet column.

There’s always one accidental maneu
ver that may save you when somebody

whose temper is decidedly touchy poses 
for a flash picture. By frequent pack
ing and unpacking of all the clutter 
you have to tote with a flash outfit, the 
mechanism they call a synchronizer 
may get off the beam. In that case, 
you won’t dffend a single soul, no mat
ter how irately inclined. Simply be
cause the plate will be blank, to match 
your ideas. That’s one sure way to 
save yourself no end of trouble.

Another excellent antidote or preven
tive of bothersome detail is to avoid 
becoming adept at dark-room manipu
lation. If they ever catch you under
standing about rinsing and fixing, or 
think you know something about 
sodium thiosulfate or potassium alum, 
the business office will seize upon this 
as another chance to save manpower, 
and you’re in for the duration! There
upon your finger nails will be delicately 
tinted for some time to come, without 
recourse to your wife’s beauty box.

ALL in all, however, I have enjoyed 
my excursions in the film world 

at the expense of the company. It has 
also been a means of getting revenge on 
farm leaders who acted snooty about 
interviews. A quick shot of such a 
guy with his mouth open in oratory or 
inhaling soup at a home-made banquet 
often squares accounts in one sitting.

Priority and rationing have com
bined to ease the minds of folks who 
go out to eat and cut up in public. We 
film foragers are unable to get the 
amount of destructive material together 
that we once had access to. It means 
that lots of scandal and sentiment go 
unnoticed and untaken.

Seeing is believing, though. Hence 
you are herein cordially invited to drop 
in and spend the day looking through 
my boxes of past misdemeanors. It will 
at least tell you what to avoid and when, 
but be sure to bring along your own 
sandwiches and coffee and such. My 
camera is yours, but my cupboard is 
my own.
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PROMOTION DESIRED

Accompanied by a driver, an Amer
ican major in a motor vehicle was 
stopped by the sentry on guard at a 
cross-roads.

“Who goes there?”
“One American major, a one-ton 

truck of fertilizer, and one buck pri- 
vate.

They were allowed to proceed, but 
at every cross-roads they went through 
the same formula.

After a time the driver asked if they 
were likely to be stopped again.

“I guess so,” replied the major.
“Well, major,” said the private, “the 

next time we are stopped would you 
mind giving me priority over the fer
tilizer?”

She: “Would you like to see where 
I was operated on for appendicitis?” 

He: “No, I hate hospitals.”

Patient: “My wife tells me I talk in 
my sleep, doctor. What should I do?” 

Doctor: “Nothing that you shouldn’t.”

A T LA ST
Rationing has been defined: The cus

tomer simply points to what he wants, 
and the grocer tells him he can’t have it.

Teacher (helping child with difficult 
fastener on coat): “Billy, did your 
mother hook this coat for you?”

Billy: “No, she bought it.”

A welder, now in the chips, was giv- 
ing a gal quite a rush.

“What are your intentions toward 
my daughter,” the mother asked him, 
“honorable or otherwise?”

The welder beamed as he said, “You 
mean I have a choice?”

After the blackout the girl said: 
“ ’Erbert, you really shouldn’t have 
kissed me like that, with all those peo
ple so close around us, even if it was 
in the dark.”

“I didn’t kiss you,” said the boy, 
looking angrily around in the crowd. 
“I only wish I knew who it was—I’d 
teach him!”

“ ’Erbert,” sighed the girl, “you 
couldn’t teach ’im nothing!”

“Every morning I go through the 
darndest contortions, lifting up one 
leg, then the other, and reaching down 
like this.”

“Why?”
“That’s the only way I know of to 

put on my pants.”

REALIZED
“Have any of your childhood hopes 

been realized?”
“Yes. When mother used to comb 

my hair I wished I didn’t have any.”

Visitor—My, what pretty hair you 
have, little girl. You get it from your 
mother, don’t you?

Little Girl—I guess I must a’ got it 
from Daddy; his is all gone.



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
P o tash  P ays on G ra in  (South)
G rea ter P ro fits  fro m  C otton  
T o m ato es ( G e n e r a l)
A sparagus (G e n e r a l)
V ine C rop s (G e n e r a l)
Sw eet P o ta to es  (General)
Grow M ore C orn  (South)
F e rtiliz in g  S m all F ru its  (Pacific Coast) 
P o tash  H ungry F r u it  T rees  (Pacific Coast) 
F e r tiliz e  P o ta to e s  fo r  Q u ality  and  P ro fits  

(Pacific Coast)

B e tte r  C orn  (Midwest) and (N ortheast) 
T h e  Cow and H er P astu re  (N ortheast) and 

(Canada)
F e r tiliz e  P a stu res  fo r  B e tte r  L iv esto ck  (P a 

cific Coast)
W h at Y o u  Sow T h is  F a ll  (Canada) 
H om e-grow n G rain s fo r  P ro fita b le  Hogs 

(Canada)
W hat A bout C lo v er?  (Canada)

O f C ourse I ’m  In te re ste d  (P a s tu r e s ,  C a n a d a )

Reprints
B -8  C om m ercial F e rtiliz e rs  in  G rap e G row ing 
T -8  A B alan ced  F e r tiliz e r  fo r  B rig h t T o b a cco  
CC-8 How I  C o n tro l B la ck -sp o t 
I I - 8  B alan ced  F e r tiliz e rs  M ake F in e  O ranges 
N-9 P ro b lem s o f  Feed in g  C ig a rlea f T o b a cco  
T -9  F e rtiliz in g  P o ta to e s  in  New E ngland  
CC-9 M inor E lem en t F e r tiliz a tio n  o f  H o rti

cu ltu ra l Crops 
D D -9 Som e Fu n d am en tals  o f  S o il  M anage

m ent
K K -9  F lo rid a  Stu d ies C elery P la n t-fo o d  Needs 
M M -9 F ertiliz in g  T o m ato es in  V irg in ia  
P P - 9  A fter  P ea n u ts , C otton  Needs P otash  
U U-9 O regon B eets  and C elery  Need B o ro n  
A-2 -4 0  B a lan ced  F e rtiliz a tio n  F o r  A pple 

O rchard s
F -3 -4 0  W hen F ertiliz in g , C onsider P la n t-fo o d  

C ontent o f  Crops 
H -3 -4 0  F e rtiliz in g  T o b a cco  fo r  M ore P ro fit  
J - 4 - 4 0  P o tash  H elps C otton  R esist W ilt , R u st, 

and D rought 
Q - 5 - 4 0  P otash  D eficiency  in New E ngland  
S -5 -4 0  W hat Is  the  M atter w ith Y o u r S o il?  
T -6 -4 0  3  in  1 F e rtiliz a tio n  fo r  O rchard s 
A A -8-40  Celery— B oston  Sty le  
CC-1 0 -4 0  B u ild in g  B e tte r  So ils  
G G -1 1 -4 0  Raw  M aterials F o r  th e  A pple Crop 
J J - 1 2 -4 0  F e r tiliz e r  in  R e la tio n  to  D iseases 

in  Roses
A -l-4 1  B e tte r  P astu res  in  N orth  A labam a 
E -2 -4 1  Use B o ro n  and P o tash  fo r  B e tte r  

A lfa lfa
I -3 -4 1  S o il and P la n t-tissu e  T ests  as Aids in  

D eterm in ing  F e r tiliz e r  Needs
K -4 -4 1  T h e  N utrition  o f  M uck Crops 
L -4 -4 1  T h e  C ham plain  V alley Im proves I ts  

A pples
Q -6 -4 1  P la n t’s C ontents Show  Its  N u trient 

Needs
R -6 -4 1  A B alan ced  D iet fo r  N ursery S to ck  
U -8 -4 1  T h e  E ffect o f  B o ra x  on S p in a ch  and 

Sugar B eets  
W -8 -4 1  C otton  and Corn R esponse to  P otash  
Y -9 -4 1  L adino C lover M akes Good P ou ltry  

P astu re
Z -9 -4 1  G rassland  F arm in g  in  New E ngland 
B B - 1 1 - 4 1  W hy Soybeans Should  B e  F ertilized  
D D -1 1 -4 1  J .  T . Brow n R e b u ilt a W orn-ou t 

Farm
E E -1 1 -4 1  Cane F ru it  Responds to  H igh 

P otash
G G -12-41  B o ra x  H elps P reven t A lfa lfa  Y e l

lows in  Tennessee 
H H -1 2 -4 1  Som e Newer Id eas on O rchard  

F e r tility
I I - 1 2 -4 1  P la n t Sym ptom s Show  Need fo r  

P otash
B - l - 4 2  Grow ing L ad ino  C lover in  the N orth

east

C - l - 4 2  H igher A nalysis F e rtiliz e rs  As R e
la ted  to  th e  V ic to ry  P ro gram  

D -2 -4 2  B o ro n  D eficiency  on L ong Island  
E -2 -4 2  F e r tiliz in g  fo r  M ore and  B e tte r  

V egetab les
F - 2 - 4 2  P ru n e  T rees  Need P len ty  o f  P o tash  
G -3 -4 2  M ore Legum es fo r  O n ta rio  M ean M ore 

Cheese fo r  B r ita in  
11-3-42 Legum es A re E ssen tia l to  Sound 

A g ricu ltu re
I -3 - 4 2  H igh-grade F e r tiliz e rs  A re M ore P r o f 

ita b le
0 - 5 - 4 2  N u trition a l In fo rm a tio n  fro m  P la n t 

T issu e  T ests 
P -5 -4 2  P u rp o se and F u n ctio n  o f  S o il T ests  
Q -5 -4 2  P o tash  E xten d s th e  L ife  o f  C lover 

Stand s
R -5 -4 2  Legum es W ill F u rn ish  N eeded Ni

trogen
S -6 -4 2  A C om parison  o f  B o ro n  D eficiency  

Sym ptom s and P o ta sh  L ea fh o p p er 
In ju ry  on A lfa lfa  

T - 6 - 4 2  T h e  F e r tiliz a tio n  o f  P a stu res  and 
Legum es

U -6 -4 2  W ater, F e r tiliz e r  and Good Farm in g  
V -6 -4 2  Som e S o il P ro b lem s o f  th e  P ied m ont 
X -8 -4 2  C onserve N itrogen Now 
Y -8 -4 2  T h e  So u th east Can Grow C lover and 

A lfa lfa
Z - 8 -4 2  T h e  O ne-M ule F a rm e r Needs a New 

M achine
A A -1 0 -4 2  G row ing Legum es fo r  N itrogen 
B B -1 0 -4 2  Insu ring  Su ccess W ith  In d ian a  

Sw eets
C C -1 0 -4 2  M anaging M ucks In clu d es C on tro l 

o f  B low ing
D D -1 0 -4 2  C lover P astu res fo r  th e  C oastal 

P la in s
E E -1 1 -4 2  Lespedeza P astu res  fo r F lo rid a  
F F -1 1 -4 2  B o ro n  in  A gricu ltu re  
G G -1 1 -4 2  Som e E xp erien ces in  A pplying 

F e r tiliz e r
H H -1 1 -4 2  T h e  N u trition  o f  the C orn  P la n t
I I - 1 2 - 4 2  W artim e C o n trib u tio n  o f  th e  

A m erican  P o tash  Ind u stry
J J - 1 2 - 4 2  T h e  P la ce  o f  B o ro n  in  Grow ing 

T ru ck
K K -1 2 -4 2  N itrogen fo r  Crops fro m  W in ter 

Legum es
A -1 -4 3  T h e  S a lt  T h a t N early L o st a W ar 
B - l - 4 3  C ro ta laria— A Crop T h a t Grows L ik e  

W eeds
C - l -4 3  Q u ality  in  G rasses fo r  P a stu re  and 

Hay
D - l - 4 3  F o r  H ershey O rchard s C om plete

F e rtiliz e r
E - l - 4 3  B o ra x  fo r  A lfa lfa  in  Tennessee 
F - l - 4 3  B o ro n  Im proves C anning B eets 
G - l - 4 3  P low -Sole  F ertiliz e rs  M ake Good 
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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  YO RK  CHICAGO LOS AN GELES

BORAX

2 0  Mule Team. Reg. U. S. Pat. Off.



CONSERVE

r ^ M T A L  VEGETABLE SEEDS 

\jM C T 0 R Y  FOODS WITH

The Seed Protectant which is proving 
its Revolutionary Advantages, . .

SAFE for delicate seeds and safer for operators.
PROTECTS against "damping off" and seed decay.
COMPATIBLE with inoculation.
STIMULATES growth — healthy plants — higher yield.
LONGER-LASTING. Retains strength. Coats evenly. 

Adheres well.
SELF-LUBRICATING — Peas need no graphite.
"BUFFER" in Spergon prevents weakening by 

soil chemicals.
PAYS ITS W A Y  by producing higher yield.
UNIVERSAL — one chemical (organic) for many 

varieties o f seeds.

For fu ll information and distributors* names, write 

N AU G ATU CK CHEMICAL DIVISION

UNITED STATES RUBBER COMPANY
1230 Sixth Avenue Rockefeller Center New York



One of the Am erican potash plants which has made this country independent of foreign
sources of this essential plant food.

POTASH PRODUCTION IN AM ERICA

A 16mm., silent, color film depicting the location and form ation of 
Am erican potash deposits and scenes of mining and refining of potash 
in California and New M exico.

Running time, 40 min. (on 400-ft. reels).

0 d ,her  16MM. C O LO R  F IL M S  A V A IL A B L E
Potash in Southern Agriculture Potash from  Soil to Plant
In  the Clover Potash Deficiency in Grapes and
Bringing C itrus Quality to M arket Prunes 
Machine Placem ent of Fertilizer New Soils from  Old

Ladino Clover Pastures

W e shall be pleased to loan any of these films to agricultural colleges 
and experim ent stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of time of loan.

For additional information write:

AMERICAN POTASH IN STITU TE, INC.
1155 Sixteenth Street W ashington, D. C.

Printed in U.S.A.
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TH REE ELEPHANT BORAX

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.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
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.
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., Greenville, Tenn., Nashville, 
Tenn., and Wilmington, N. C.

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

Information and Agricultural Boron References sent free on request. 
'Write Direct to:

A m e r ic a n  P o t a s h  
& C h e m ic a l  Co r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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All Out for . . . .

Victory Vitamins
$

A A A R K E T  gardeners in my home state who coax commercial 
vegetables out of muck marshes are as jubilant as I have ever 

known them to be, with a hard season coming and tax money going. 
They are aglow with cheerful camaraderie. They beam as they sow 
beets and radiate while they radish the rows. Their good humor is no 
secret, but strange enough, it comes from war mania.

For peradvcnture, the mania of the 
day is for every amateur cultivationist 
to buy him a hoe and hie (heigh-ho) 
to the hinterlands. Arriving there, he 
will begin digging and delving for 
sustenance so that every town family 
shall build its own beans and construct 
its own cabbage with all the ardor of 
Adam and enterprise of Eve, before the 
snake snuck in and made a mess of 
things arboreal.

Whereat and whereby, and in conse
quence of, but minus high-sounding 
published resolutions, the aforesaid pro
fessional green-goods growers are as 
happy as though they had no beetles 
or blight to battle.

For they know with the same sense 
of fishermen that the amateur gardener 
will fall short of his aspirations with

asparagus and his goal with gherkins. 
Finding himself lacking in prideful 
provender to tote kitchenward, he will 
pause at the nearest vegetable stand 
en route homeward and buy a succulent 
stock of vitamins.

Moreover, having blistered his palms 
and rheumatized his back sorting husky 
weeds from underprivileged vegetables, 
the amateur will for the first time in 
history appreciate the skill of the real 
garden farmers and open his wallet 
freely in token thereof. There has been 
no spring season since the w. k. depres
sion when so much free advertising has 
been broadcast in behalf of them who 
cater to kale.

Ever since the point ration scheme 
got going in my community, the most 
popular stores have been the hardware

3
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and seed emporiums. Take it from me 
and the clerks in those busy institutions, 
it isn’t the Department of Agriculture 
that has stirred up this mess of am
bition on the part of city slickers. 
Blame the OPA for any surplus of 
oleraceous and esculent herbs which 
manage to survive the weeds and white 
grubs.

BETS are being placed right now in 
some sections as to how long and 

how far the mania for muscular exer
cise with the hoe instead of the mashie 
will proceed when midsummer comes. 
Sundry small boys and members of 
Scout troops are even now laying 
shrewd plans for taking over the am
bitious gardens of many who haunted 
the hardware stores in April.

They have certain simple contracts 
ready for the sunburnt and caved-in 
garden devotees to sign, which will 
state the wages per hour and the rate 
per mile for delivery of whatever 
provender can be ripened in those nifty 
war plots. Proceeds will go into the 
sinking fund of the troops, or into the 
urchins’ own pockets to eke out his 
newspaper route income. I see no 
harm in such a system either, as the 
objective is to produce green victuals 
without bothering the usual sources of 
supply.

But isn’t it a shame to think of all 
the cute and colorful costumes which 
women have designed for the express 
purpose of ravishing the rutabagas or 
having some stray newspaper pho
tographer happen along conveniently 
before the gals have actually worked up 
an unbecoming lather? Society columns 
would be dull indeed this summer with
out feature layouts displaying beauteous 
damsels industriously pushing the 
wheel-hoe in tribute to him who pushes 
the enemy in far-off climes. Too bad 
about gardens being no good in the 
shade, and also too bad to boot that 
powder-puff rooms are not handy ad
juncts of open spaces.

I have one nice dame friend who 
began her pre-season planning with 
acclaim, but who fizzled out at the

first round by having a neighbor do the 
stooping at seeding time. Her dizzy 
spells will probably last longer than 
usual this summer, and most of the 
peas she harvests will be produced by 
proxy.

If my farm girl friends had the time 
to spare, they would easily get a new 
lease on life by watching the efforts of 
the urban sisters engaged for the first 
time in a serious attempt to get them
selves a grubstake. Here and there, 
now and then, they would find some 
city woman with grit and gumption 
enough to work as hard as she plays 
outdoors.

City men are not much better either. 
The exceptions are those who have 
wrestled with quack and crab-grass try
ing to keep a wide lawn showy and 
glossy. They have the makings of a 
garden in mind and know a little about 
the hidden pains thereof. If they go 
very far into the country, however, 
they will look in vain for the hose reel 
and the convenient water tap, and 
maybe take lessons in praying for rain 
with their rural friend who rented them 
the land.

ONE of these gentry lasted just long 
enough to find a mess of writhing 

angleworms beneath his spade. He at 
once remembered that the open season 
for bass was due, and the garden knew 
him no more. Another earnest garden 
fiend from my ward got his stuff well 
up in the rows in time to make a 
pleasing dish for some pedigreed chicks. 
Thereat he decided to trade his chances 
with the cutworms for a few broilers, 
and abandoned the plot to the farmer 
in exchange for chicken rights.

One of my farmer friends adjacent 
to a suburban area complains that 
he has been pestered plenty this spring 
by folks dropping in with hand baskets 
and cardboard cartons wanting them 
filled with “well-rotted animal resi
dues.” He didn’t know what to charge 
them for rich plant food sold in such 
driblets. Although the OPA has not 
set any ceiling price at retail for cow 
manure peddled to ambitious urban
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plant coaxers, he did his best to be 
considerate without being a barnyard 
profiteer.

Speaking of fertilizer, this season has 
educated a lot of city folks on the cost 
of production. Most of them have an 
idea though that the only formula ever 
used is 3-8-7—and if their plots fail to 
make magnificent returns on the in
vestment, they’ll have it in for the guy 
who named that mixture “Victory.” 

But who am I to poke fun at other

l  earth

VICTORY

amateurs? Instead, my task should be 
to write a brochure on the subject “Why 
I Garden and If So, When.” My own 
plot would make an ideal laboratory 
for such a thesis. My wife wonders 
why I garden, and my neighbors won
der when.

Experiment stations produce most of 
the current bulletins conned by ama
teurs. My garden is an experiment 
station, or it is nothing—perhaps both!

In my philosophy I recognized five 
kinds of gardens, viz. and to wit: win
ter and summer; absentee or mental 
gardening; and the formal and in
formal. The winter and absentee sys
tems require no tools, but for the other 
three I advise building a machine shed, 
with priority permits from the War 
Board.

In my winter gardening, I empty 
more cigarette packages than seed 
packets. My urge for winter garden
ing has the extra thrill that comes be
cause my seed and nursery catalogs ar
rive on the rural delivery by the same 
red-faced carrier who brings my bills 
and tjie bulky South Dakota bibles full 
of teasing merchandise. He is the

Santa Claus of my pipe-dreams, and 
the good government pays him to bring 
me solace amid the snows. He showers 
upon me the stimulus of Henderson 
and Ferry, and presents me with a pic
ture gallery of wonderberries beyond 
compare.

He makes me forget the quack-grass 
roots of literal life while I revel in the 
land of lithographs. The main reason 
why I seldom over-indulge in spring 
bitters for a tonic is because those 
gorgeous catalogs in the dormant sea
son have given me the needful bracer 
and made me see strange things with
out recourse to liquids. I do not worry 
if none of those dreams materialize, as 
few of them do when it gets hot around 
the collar. I have had my succulence 
and sustenance by the fireside, gazing 
in awe at the art of the printer.

Absentee gardening is painful. It 
arises partly from envy and partly from 
admiration, and always carries with 
it a deep sense of horticultural inferi
ority complex. After seeing a success
ful garden one may try to imitate it, 
but skill and experience are not secured 
over night. I cannot recommend ab
sentee gardening, for it is like absentee 
landlordism— hard on the soil and 
tough on the soul. To envy your 
friend’s onions is a greater sin than to 
grow them and have your own halitosis. 
Imitation gardening is only a hindrance 
to pioneer spirits moving in a wilder
ness of weeds toward the hopeful har
vest of a meager hill of beans.

FORMAL gardens are to my way 
of thinking no more comfortable 

than formal clothes. As a rule, when 
the large formal gardens on large 
estates are in their highest degree of 
starchiness and primness, there is no
body left on the premises but the under
lings. Maybe the owners of such places 
take their vacations to escape the grave
yard feeling that such tortured geo
metric gardens give.

On the contrary, our own middle- 
class home gardens appease the palate, 
appeal to the perceptions, promote 

( T urn to page 51)



Malnutrition Symptoms 
and Plant Tissue Tests 

of Vegetable Crops
By H. Hill

Division of Horticulture, Central Experimental Farm, Ottawa, Canada

VEG ETA BLE crops require a high 
level of soil fertility to promote 

rapid and uninterrupted development. 
The light sandy loams on which a large 
proportion of our vegetable production 
is located are not naturally highly fer
tile, and the organic muck soils though 
high in nitrogen are low in minerals, 
particularly potash. Despite the recom
mendation and general use of fertilizer 
formulae such as 4-8-10, 2-12-10, and
2-8-16 at rates of 1,500 to 2,000 pounds 
per acre, malnutrition disorders of vege
tables frequently occur.

The use of rapid chemical soil tests

for estimating the fertility level of an 
unplanted soil has proven valuable in 
detecting extreme deficiencies, but the 
application of fertilizers to correct such 
recognized deficiencies has not always 
been successful, nor can such tests be 
used to follow the nutritional status of 
a crop at various stages of development.

Symptoms of malnutrition must be 
recognized in the incipient or initial 
stages if they are to be useful in estab
lishing a remedy for the growing crop. 
They are perhaps more valuable in pre
venting trouble from occurring in sub
sequently planted crops.

Fig. l .  C arro t— P h o sp h o ru s d eficien cy . P ro gressiv e  p u rp lin g  o f  th e  leaves, fo llow ed  b y  fad in g  o f
th e  ch lo ro p h y ll in  th e  b a sa l leaflets#
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F ig . 2 .  L e ft  C om plete so lu tio n . R igh t— D eficien t potassium .
d ecu m bent h a b it  o f  grow th.

N ote th e  m arked  dw arfing and

Rapid chemical plant tissue tests pro
vide a means of determining the active 
portion of the nutrient content of the 
plant during its development and con
sequently are not only useful in diag
nosing definite deficiencies but in deter

mining whether initial applications of 
fertilizer have accomplished their pur
pose.

The following notes are concerned 
with deficiency symptoms and plant 
tissue tests of carrots, garden peas, and

T a b l e  1 .— C a r r o t s— A v e r a g e  Y ie l d  P e r  P l a n t  a n d  R e s u l t s  o f

P l a n t  T i s s u e  T e s t s

Treatment

Average 
weight 

in grams 
per plant

Expressed in p.p.m. in petiole tissue

Sol. P K 20 MgO Sol. N

Nitrogen 336 p.p.m. 7 9 .6 250 7800 250 833
“ 168 “ 5 3 .9 250 7216 125 521
“ 84 “ 8 1 .0 187 7216 125 641
a 42 “ 3 8 .3 250 7800 125 55

Phosphorus 51 p.p.m. 7 9 .6 250 7800 250 833
“ 25 “ 6 8 .0 125 2954 125 781
“ 12 “ 5 2 .0 22 3936 187 568

No phosphorus 10.6 15 3282 187 260

Potassium 257 p.p.m. 7 9 .6 250 7800 250 833
« 128 “ 5 6 .7 187 5906 250 543
“ 64 “ 5 3 .7 156 3936 437 500
« 32 “ 28 .1 156 3936 437 480

No potassium 11.2 250 656 250 125

Magnesium 19 p.p.m. 7 9 .6 250 7800 250 833
“ 9 “ 8 3 .5 187 5200 62 568
a 5 « 65 .1 250 6500 62 694

No magnesium 6 5 .3 250 7800 62 1041



8 B e t t e r  C rops W it h  P la n t  F ood

F ig . 3 .  P otassiu m  d efic ien cy . F o lia g e  d u ll d ark  
green  w ith tip s  sco rch ed  a ta n  to  w hitish -brow n, 

sco rch in g  finally  exten d in g  in to  th e  le a f .

beets grown in sand culture in the 
greenhouse. Preliminary feeding was 
made with a complete solution in order 
to get the plants well established.

Series of plants were grown with the 
following concentrations of nitrogen, 
phosphorus, potassium, and magnesium 
in the nutrient solutions: nitrogen—336 
p.p.m., 168 p.p.m., 84 p.p.m., 42 p.p.m.; 
phosphorus—51 p.p.m., 25 p.p.m., 12 
p.p.m., and no phosphorus; potassium— 
257 p.p.m., 128 p.p.m., 64 p.p.m., 32 
p.p.m., and no potassium; magnesium— 
19 p.p.m., 9 p.p.m., 5 p.p.m., and no 
magnesium.

C a rro ts  —  The average yield in 
grams, per plant is recorded in table 1 . 
Plant tissue tests were made of the leaf 
petioles according to the method of 
Carolus; these are also recorded.

The reduction of nitrogen in the nu
trient solution to 84 p.p.m. was re
flected in a drop of soluble nitrogen in 
the tissue from approximately 800 to 
600 parts per million. This concentra
tion still provided for ample or luxury 
absorption by the plant as shown by 
growth and yield data. When the nitro
gen concentration of the solution was

reduced to 42 p.p.m., the soluble nitro
gen in the tissues was reduced to 5 5  

p.p.m., and this level was associated 
with definite symptoms of deficiency 
and a considerable reduction in yield. 
These plants were noticeably reduced 
in vigor, leaf petioles lacked stoutness, 
crowns were small, and the foliage was 
a uniform light green color. There was 
no evidence of an accumulation of 
phosphorus in the tissues with reduced 
nitrogen supply, as found by Carolus in 
other vegetable crops.

There was a consistent reduction in 
yield and in the soluble phosphorus 
determined in the plant tissues as the 
concentration of phosphorus in the nu
trient solution was reduced. Slight 
symptoms of phosphorus deficiency oc
curred when the concentration of the 
solution was reduced to 25 p.p.m. and 
the level in the tissue was 125 p.p.m. 
Although the vigor was not greatly re
duced, the foliage was generally dull 
dark green in color with one or two of 
the older leaves being tinged with a 
dull purple. Very marked deficiency 
symptoms develooed when the concen
tration in the solution was reduced to 
1 2  p.p.m., or when no phosphorus was 
supplied, and when the level in the 
tissues was 22 and 15 p.p.m., respec
tively. It is suggested that reduction 
in yield and symptoms of deficiency are 
likely to occur if the soluble phosphorus 
in the conducting tissue is not above 
125 p.p.m. during the active growth 
period. Plants suffering from severe

F ig . 4 .  B o ro n  d eficiency— D istin ctiv e  p in k  to  
red d ish  co lo u ra tio n  o f  affected  leaves.
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deficiency were characterized by loss of 
vigor, slender petioles upright in habit, 
young developing leaves dull dark green 
and reduced in size, with older leaves 
and petioles a distinctive dull purplish 
color (fig. 1 ).

When no potassium was supplied 
in the nutrient solution, very marked 
symptoms of deficiency were noted. 
Plants were weak and very dwarfed in 
habit. The leaf petioles were slender 
and characteristically decumbent com
pared with the upright habit in other 
treatments, (fig. 2 ). At first, the foliage 
was dull dark green to bluish-green 
while the tips and serrations of the 
leaflets were scorched a tan to whitish-

brown, (fig. 3 ). The scorching finally 
extended into the leaf, and dying of the 
leaf took place. The plant tissue con
tained 656 p.p.m. of potassium. Nutri
ent solutions containing 32 or 64 p.p.m'. 
produced plants showing incipient po
tassium deficiency in reduced vigor, 
dwarfed habit of growth, dull dark 
green foliage, but absence of scorching. 
The plant tissue contained 3,900 p.p.m. 
of potassium. No significant symptoms 
were recorded when the solution con
tained 128 p.p.m. and the tissue 5,900 
p.p.m. of potassium, but higher yield

was obtained when the tissue analysis 
was 7,800 p.p.m. It will be noted that 
a decrease of potassium in the plant 
tissue is accompanied by an increase in 
magnesium except in the case of total 
omission of potassium feeding, in which 
case the deficiency was so severe that 
the plants were barely surviving.

The omission or reduction of magne
sium in the nutrient solution only 
caused a slight reduction in yield, and 
no definite symptoms of deficiency were 
recorded although the magnesium in 
the tissue was reduced considerably. It 
would appear that the initial feedings of 
a complete solution maintained mag
nesium in the tissue at a sufficiently

high level to prevent deficiency from 
occurring.

A group of plants was also grown 
with a nutrient solution lacking boron, 
causing marked and distinctive symp
toms to develop. The foliage symptoms 
commenced as a yellowing around the 
margins of the leaflets. This yellowing 
was followed by a distinctive pinkish to 
reddish colouration extending back into 
the leaf, the affected tissue finally dying 
and turning brown, (fig. 4). The car
rots were typically affected with wide, 
deep splits.

F ig . 5 .  P eas— R igh t——D eficien t phosp horus. N ote widely spaced  lea fle ts. L e ft— D eficien t potassium .
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T a b l e  2 .— G a r d e n  P e a s — A v e r a g e  Y ie l d  P e r  P l a n t  a n d  R e s u l t s  o f

P l a n t  T i s s u e  T e s t s

Treatment
Average 

weight of 
shelled peas 

in grams

Expressed in p.p.m in plant tissue

Sol. P KjO MgO Sol. N

Nitrogen 336 p.p.m. 2 5 .0 500 9184 500 250
168 “ 1 8 .5 312 5252 625 116

“ 84 “ 22.2 250 5252 562 67
“ 42 * 2 5 .1 312 7872 375 77

Phosphorus 51 p.p.m. 2 5 .0 500 9184 500 250
“ 25 2 3 .7 156 5252 312 231
“ 12 “ 12.0 46 7878 312 235

No phosphorus 2.0 15 2954 125 205

Potassium 257 p.p.m. 2 5 .0 500 9184 500 250
“ 128 2 4 .7 624 4592 562 187
“ 64 “ 2 0 .4 500 4592 375 266
“ 32 “ 13 .3 500 3282 375 148

No potassium not developed 875 2626 875 543

Magnesium 19 p.p.m. 2 5 .0 500 9184 500 250
“ 9 * 2 9 .6 437 5252 47 271
“ 5 “ 2 5 .1 466 5252 31 208

No magnesium 1 9 .6 625 6565 31 357

G a rd e n  P e a s—The average yield 
in weight of shelled peas in grams per 
plant is recorded in table 2 , along with 
results from plant tissue tests which 
were made on the main stems at bloom
ing time.

The reduction of nitrogen in the nu
trient solution resulted in a marked re
duction of soluble nitrogen in the con
ducting tissues of the plant. Since yields 
were not appreciably reduced nor were 
symptoms of nitrogen starvation evi
dent, it is probable that at this stage of 
growth, about 70 p.p.m. in the tissue 
are satisfactory.

The reduction or omission of phos
phorus in the nutrient solution re
sulted in a marked progressive decrease 
of this element in the plant tissues, 
associated with a progressive decline in 
yield. Reduction in vigor, the occur
rence of deficiency symptoms, and 
marked reductions of yield were asso
ciated with levels in the plant tissue of 
46 p.p.m. and under. Deficiency symp
toms were characterized by spindly, 
weak stems, leaves widely spaced on the 
stems, and much reduced in size. Later

the older basal leaves became yellow 
around the extreme margins; these 
areas then died and became yellowish- 
white in color, thin and papery in tex
ture, (fig. 5).

The reduction or omission of potas
sium in the nutrient solution resulted 
in a corresponding reduction of this ele
ment in the plant tissue. Yields were 
materially reduced and deficiency symp- 

( Turn to page 44)

F ig . . 6 .  B ee tc—-D eficien t phosphorus.
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Methods of Diagnosing 
Plant Nutrient Needs

By George D. Scarseth
Agricultural Experiment Station, Purdue University, Lafayette, Ind.

ITH IN  the last 10 years agrono
mists and soil chemists have 

given much attention to the develop
ment of rapid chemical soil test methods 
as a means of determining fertilizer 
practices. Numerous comparisons have 
been made of the different methods 
used in the various states. One of the 
outstanding facts resulting from such 
studies is that no method has yet been 
devised that is infallible. This has 
brought on some criticism and doubt 
about the advisability of using such 
tests.

The criticism arises out of the tend
ency of the operator to expect too 
much of the tests. It is not reasonable 
to think that these soil tests, in all cases, 
should correlate closely with the crop 
responses obtained from the use of fer
tilizers nor with the true status of the 
soil fertility. The reason for this lack 
of correlation is obvious when some of 
the peculiarities involved are considered.

L im ita t io n s  o f  th e  R a p id  
C h e m ic a l  S o il  T es t .  Plant roots ab
sorb elements out of the soil slowly but 
continuously for several months, while 
in soil tests the solvents are in contact 
with the soil materials for only a few 
minutes.

This would not matter so much in 
inorganic systems where chemical equi
librium is rapidly established, but in the

Presented before the Fertilizer Conference at 
Ohio State University Oct. SO, 1942. Journal 
Paper No. 56 of the Purdue University Agricul
tural Experiment Station, Lafayette, Indiana.

dynamic, biotic soil complexes it is of 
utmost importance. Another consider
ation is that plant roots differ in their 
feeding properties; for example, sweet 
clover and alfalfa can obtain more phos
phate in an alkaline soil than can corn 
or wheat. Soil tests, however, are 
usually designed for general crops and 
are not standardized for any particular 
crop or kind of soil. It is to be remem
bered that soil tests have extracting sol
vents differing variously in pH and 
composition from those of the different 
plant roots; and the presence or absence 
of free carbonates greatly affects the 
acidity of the solvent. Moreover, plants 
feed out of the subsoil as well as out of 
the top soil; thus, soil samples usually 
do not represent the entire root environ
ment. The plants absorb elements out 
of the whole soil complex, part of which 
may be alkaline (subsoil) and part acid 
(surface soil).

From this, it seems clear that the 
chemical soil test methods can not be 
used as more than an aid in determining 
the phosphate and potash supply. For 
determining the need for nitrogen, the 
soil tests are almost useless. The soil 
tests for acidity are most useful and can 
be considered invaluable as a guide to 
liming. Nevertheless, if the user of 
such tests recognizes these values and 
limitations, the rapid chemical tests can 
be and are invaluable aids in diagnosing 
the fertility situation in the soil with 
respect to the static levels of fertility 
and soil acidity.

11
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P la n t  T is su e  T e s ts  as an  A id  in  
D iagn osin g  F e r t i l ity  N e e d s .  Many 
fertilizer experiments have been handi
capped or have failed to give true in
formation because experimenters as
sumed that the growing crop was ade
quately supplied with a particular nu
trient element. This assumption was 
strengthened if the nutrient had been 
added to the soil as a fertilizer in 
amounts assumed to be adequate. How
ever, the mere addition of the nutrient 
to the soil is no assurance that it is effec
tively entering the plant. Since it is 
only the nutrient that gets into the 
plant that is effective in feeding the 
crop, it is most important to know 
whether or not the plant is absorbing 
this specific nutrient. The failure of 
the plant to obtain the nutrient may 
depend upon many factors such as: 
(a ) too high placement of the fertilizer 
for the roots in drought periods, (b ) 
movement of the nutrient to the surface 
out of reach of the roots, (c ) leaching, 
(d) fixation, (e) poor root development 
or deficient aeration, and ( f)  toxic root 
zones.

Frequently fertilizer experiments 
conducted to determine the crop re
sponse to a particular nutrient element 
have resulted in no increase in yield 
even though it was reasonable to be
lieve that the soil was deficient in this 
element. In such experiments, the 
effects of the other nutrient elements 
have presumably been eliminated by 
their addition as constants or by the 
thought that they were adequate in the 
soil. Since no response was obtained 
from the particular element being 
studied, the conclusion has unfortu
nately often been drawn that the ele
ment was not needed. It is in such 
instances that some information on the 
nutritional status inside of the growing 
plant becomes most helpful.

P u rd u e  P la n t T is su e  T e s t  
M eth o d .  It is possible to determine, 
with the Purdue plant tissue test 
method, the nutritional status of a crop 
with respect to nitrate, inorganic phos
phate, and potassium at any stage of

F ig . 1 . M ack D rake d iagnosing  th e  n u trien t 
sta tu s o f  co rn  by testin g  th e  tissu es. T h e  b o x  
on th e  ground  is th e  P u rd u e test k it .  T h e  b o x  
on th e  trip o d  is a con v en ien t o u td o o r w ork 
ta b le . T h e  com p artm en ts are  handy fo r  ca rry 

ing th e  c lean  and used v ia ls.

growth. This technique has certain 
practical advantages and has served as 
a valuable diagnostic aid in evaluating 
the various soil treatments in the cur
rent fertilizer experiments in Indiana. 
Modifications in experimental work to 
eliminate some fundamental faults are 
being made as a result of information 
obtained with this procedure. The de
tails of making the tests and the chemi
cal solutions used are described in Pur
due Bulletin 204 by Thornton, Connor, 
and Fraser.

From an extensive experience with 
the Purdue tissue test as a diagnostic 
aid, the author has found that the value 
of this test depends upon the common 
sense of the operator in making the 
logical interpretation of the results. He 
is compelled to abandon preconceived 
notions and must accept the facts pre
sented by unalterable chemical reac
tions.
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A n  A n a lo g y  to D e s c r ib e  th e  
T issu e  T es ts .  The use of an analogy 
may help to make clearer the concept 
the operator must have to interpret the 
results from the tissue tests.

If a machine in a factory is to operate 
at its full capacity, all the conveyors 
bringing in the raw materials must be 
running full. The supply of these ma
terials in the stock-pile must be ade
quate to keep each conveyor filled. 
Whenever a particular conveyor starts 
to run partially empty, it means that 
the supply in the stock-pile of that ma
terial is low, and the production of the 
machine must slow down to the rate of 
the intake of the element present in 
the least amount. The slow-down in 
production is the first response to the 
scanty supply of any of the necessary 
raw materials, because the quality of 
the finished product must be upheld to 
a certain standard. However, if opera
tions must proceed on a very deficient 
supply of a particular material, there 
is grave danger that the quality must 
also be sacrificed along with the reduced 
production.

A factory superintendent will keep 
an alert eye on the conveyors to see 
that they are always running full. He 
notes that when the rate of production 
slows down as a result of a scanty sup
ply of material on one of the conveyors, 
the other raw materials tend to accumu
late in unused forms on their conveyors 
in front of the machine. He is not 
fooled into thinking such a situation 
represents an over-supply of these ma
terials in the stock-piles.

This analogy becomes a reality when 
certain words are substituted. The 
cells in the plant become the machine 
where the manufacturing takes place. 
The nitrates, phosphates, potassium, 
and other nutrient ions are the raw 

Unaterials, and the conducting tissues 
(xylem tubes) become the conveyors.

In making a rapid chemical determi
nation of the contents of the plant 
tissues with the Purdue plant tissue test 
method, the operator is, in fact, looking 
at the conveyors in the plant to observe 
if plenty of such essential nutrients as

nitrates, inorganic phosphates, and po
tassium are entering the plant and pass
ing on to the points needed. This test 
indicates the presence or absence of 
these nutrients in the conducting tissues 
of the plant in soluble, unassimilated 
form.

When the intent is to ascertain the 
first limiting nutrient growth factor, 
it seems important to differentiate be
tween nutrients that have been assimi
lated, and the nutrients that are un
assimilated and still in the role of a 
raw material.

The “assimilation” of potassium is 
not understood. A freshly cut plant 
that shows no potassium present by the 
tissue test method but contains potas
sium as shown by ash analysis may 
show a “high” test by the tissue test 
method after the plant is dried. Potas
sium will leach out of dried hay, but 
not out of the hay before it is dried. 
This indicates that the potassium is 
held by some form of adsorption in the 
living protoplasm.

It is for this reason the conveyor- 
tissue parts are cut instead of crushed 
or ground. The test does not show 
nutrients that have been assimilated 
into organic compounds. In this re
spect, the Purdue method differs 
markedly from tissue tests where the 
material is ground and emulsified, as in 
the Hestor method (Commercial Year 
Book 1941); or where analyses are 
made of the total contents of the nu
trients in a part of the plant as in 
Thomas’ and Mack foliar diagnosis 
method (Penn. Expt. Sta. Bui. 378); or 
where small amounts of ash are ana
lyzed by the spectrographic method.

P lan t T is su e  T e s ts  H a v e  D if
fe r e n t  O b jec t iv e s .  It should be rec
ognized that the Hestor plant tissue 
test is a relatively rapid laboratory test 
and has an important advantage in 
being quantitative. In the foliar diag
nosis method of Thomas or in the spec
trographic method, a quantitative lab
oratory analysis is involved. These 
methods are relatively long but in
valuable in those kinds of research
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where precision is required. However, 
in the practical diagnosis of nutritional 
problems with growing crops, the semi- 
quantitative results obtained with the 
Purdue method are most helpful be
cause of the rapidity and ease of mak
ing the tests. The large number of 
tests that can be made in a few minutes 
makes it an unpardonable laxity to 
guess at the nutritional status of the 
growing plant, when a large portion of 
the guess-work can be eliminated. If 
practical problems must rely on long 
precision methods for an answer, the 
common and natural procedure is to let 
the diagnosis pass with a guess and, 
more unfortunately, ignore the need for 
information on the nutritional status 
within the plant.

D iag n ostic  P o in t  o f  V iew  is  
N e c e s s a r y .  A person confronted with 
the problem of a poorly growing plant 
has somewhat the same problem as a 
medical doctor in a clinic when con
fronted with a patient. The diagnos
tician of plant difficulties must con
sider the optimum requirements of the 
plant as to temperature, moisture, free
dom from insects or diseases, and nu
trient supply. He must have an appre
ciation of the genetic potentialities of 
the plant, and must know when the 
plant is performing at its optimum, 
with respect to all external factors. A 
large crop of good quality should serve 
as the ultimate objective at which to 
aim.

Whenever a crop falls short of being 
as good as the best, the question arises, 
—What is the factor or factors holding 
back performance? Here the diag
nostic procedure or common sense ap
proach causes the diagnostician to ex
amine all possible causes of trouble. 
How acid is the soil? Is it too acid for 
the crop or for legume bacteria? Is 
the acidity great enough to cause toxic 
amounts of soluble aluminum? Is the 
aeration so poor that it causes an anae
robic decomposition and the formation 
of toxic ferrous iron, or hydrogen sul
fide, and/or the loss of nitrogen by 
dinitrification? Has the soil a cropping

history of depletion, or have manure, 
crop residues, or fertilizers been used? 
If so, to what extent and kinds? How 
much corn, wheat, potatoes, soybeans, 
cotton, sugarbeets, etc., did the soil pro
duce in past years? Do these yields re
flect a high or low state of fertility? 
What are the characteristics of the soil? 
Is it low in organic matter so that nitro
gen may be one of the first limiting 
factors? Is it a dark colored or muck
like soil so that K aO may be the first 
limiting factor? The diagnostician 
may test the soil for so-called available 
nutrients. He recognizes the limita
tions of these tests, but they add infor
mation.

Then, if there is a crop growing, he 
looks for nutrient deficiency symptoms. 
These are another guide, but they are 
not always conclusive because nutrient 
situations may change within plants 
as they develop, or as the rainfall varies. 
He then goes a step further and ana
lyzes the plants. A quantitative test 
of the tissues is desired in some in
stances, but in the practical diagnostic 
approach, the semi-quantitative test is 
adequate because the question is to find 
out if there is an abundance or absence 
of soluble nutrients present in the plant 
conveyors at the particular time of 
making the test.

The tissue test will indicate a nutrient 
deficiency before the leaves show the 
starvation symptoms.

Since the plant is a dynamic system 
growing out of the equally dynamic 
soil, where conditions of nutrition vary 
within the plant with the stage of 
growth, root development, and forma
tion of the seed or fruiting body, and 
vary within the soil with moisture, fer
tilizer placement, aeration (oxidation 
and reduction), organic content (energy 
for micro-organisms), temperature, and 
other factors, it is easy to see that varia
tions in the nutrition of a plant as it 
grows are to be expected. This com
plexity of conditions has discouraged 
some from attempting to make tissue 
tests. Nevertheless, if the nutritional 
status within the plant is determined 
frequently during its growing period,
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F ig . 2 .  O n th e  le f t ,  th e  b ase o f  th e  co rn  tasse l is b e in g  sliced  fo r  th e  p hosp hate  te st. O n th e  rig h t, 
th e  le a f  tissues are bein g  cu t fo r  th e  p o tash  te st . T h e  m id rib  o f  the  leaves can  also b e  used fo r  
m akin g  th e  p h o sp h ate  tests . A ll o f  the  leaves on th e  p lan t should  show h igh  p hosp hate  and  p otash  
as w ell as n itra te s  th rou gh ou t th e  grow ing p eriod  in  a p la n t ad eq u ately  supplied  w ith these

n u trien ts.

one gathers the information regarding 
the factors of nutrition which are limit
ing at any particular period.

It has been said, “Here is a field that 
shows low in nitrates in one plant, low 
in phosphate in another plant, and per
haps low in potash in still another; 
therefore, the tests are no good.” In 
such a case the true situation is that the 
field is very deficient in all three nutri
ents, and the variations in tissue-test 
results are reflecting the true variation 
in the soil and in the plants. It must 
be realized that the tissue test indicates 
only what element is the first limiting 
nutrient growth factor at the time of 
the test.

A plant physiologist realizes that a 
plant is not uniform throughout its 
tissues in nitrates, phosphates, and 
potassium. Therefore, on what tissue 
should the test be made? A plant

  abundantly supplied with nutrients, so
that more nutrients would not affect 
the plant growth, would show a “high” 
test in any of its tissues.

As the supply of nutrients falls off,

the lower part of the plant will become 
deficient in phosphate and potassium 
before the growing tissues in the upper 
part of the plant are deficient. Such a 
plant may be producing a crop that is 
acceptable as to yields, but it is not 
going to yield as high as it would if 
the whole plant had a high test through
out the growing period in all its parts. 
This occurs without exception on fields 
of high-yielding corn.

As the supply of nitrates decreases, 
the upper part of the plants, where 
maximum utilization is in progress, 
will show a low test for nitrates first. 
Nitrates may show “high” in the base 
of the plant stalk after the upper plant 
part shows “low.” Such a plant may be 
growing acceptably well and show no 
nitrogen-starvation symptoms, but may 
be slightly handicapped in its growth 
because of a slight shortage. If the 
base of the stalk shows no nitrates, the 
plant is starving seriously for nitrogen. 
The base of the stalk may show the 
presence of nitrates in the early morn- 

( Turn to page 48)



Poultry Manure 
Source of Nitrogen

By G. T. Klein
Extension Poultry Husbandman, State of Massachusetts, Amherst, Mass.

A S the chemicals which are the 
l base of nitrogenous fertilizers take 

their place on the war front, there is 
increasing interest in poultry manure as 
an alternate fertilizer. But poultry 
manure is not a completely balanced 
fertilizer, and so it is important to use 
it in the way that yields greatest returns.

Poultry manure is produced in excess 
of home needs on many of our commer
cial poultry farms and in the fattening 
and killing plants. If a poultry raiser 
is operating a general farm, the best 
possible use that can be made of it is on 
the fields. Many of the commercial 
farms are, however, small in size and 
use cannot be made of all the manure 
that is produced.

There are many arrangements for 
disposing of tmanure. The price for the 
past 1 0  years has been just what one 
could get for it. Many sales have been 
to dairy and vegetable farms, but it has 
many other possibilities. A rather com
mon practice has been to give the 
manure as the pay for cleaning the 
house and renewing the litter on the 
poultry house floor. It is a very fair 
proposition for both parties.

When the poultryman cleans the 
house and sells the manure for cash, it 
has been priced at $3 to $5 a cord, in 
most instances. A cord of manure is 
equivalent to about three tons, or 1 0 0  

bushels.. The moisture content of fresh 
manure will average about 75 per cent, 
although some samples will run 85 per 
cent. Rhode Island Red hens weighing 
5.5 pounds will produce about 47 to 50 
pounds a year. More than half of this 
will be collected as droppings under

the roosts, and the remainder will be in 
the form of litter manure. The straight 
droppings weigh 60 to 70 pounds per 
bushel and the litter manure about 48 
pounds or about two tons to the cord. 
The litter manure is considered to be 
worth about two-thirds as much as the 
straight droppings.

A common practice on commercial 
poultry farms in the Northeast is to use 
litter on the floor for an entire year 
without changing, starting with fresh 
material when the layers are housed in 
the fall. Fresh litter is added once or 
twice monthly until a layer of six inches 
or more is built up by early winter. It

T h is  house h as droppings p its w hich a re  cleaned  
fo u r  tim es yearly . A lit te r  c a rr ie r  dum ps them  
on a p la tfo rm  at th e  end o f  th e  b u ild in g  o r in  a 
m anure sp read er. P o tash  and p hosphorus a re  

m ixed  w ith th e  m anure b e fo re  i t  is used.

pa l i m
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is stirred with a fork and this together 
with the scratching of the hens usually 
keeps it reasonably dry. The following 
summer when the house is cleaned for 
the new crop of pullets, the litter con
tains a large percentage of manure. 
This is valuable as a fertilizer.

This method of litter management is 
practiced because it is the only way of 
keeping the floor dry, especially in areas 
where the humidity is high and the 
temperatures are low. Shavings are 
quite often used for litter because of 
their availability and the scarcity of 
other materials. It is also a very com
mon practice to use droppings pits for 
collecting the roost manure. These 
pits are cleaned only three or four times 
a year and, of course, yield straight 
manure.

On the basis of a ton, the roost 
manure contains about 2 0  pounds of 
nitrogen, 16 pounds of phosphorus 
(P 2Ob), and 8  pounds of potash (K 20 ) .  
The average plant-food content is one 
per cent nitrogen, . 8  per cent P2O 5, and 
.4 per cent K 20 .  The analysis will 
vary considerably with the ration of the 
flock.

Poultry manure, it is quite evident, 
is lacking in both potash and phos
phorus, but fortunately these plant 
foods are not rationed. The use of 
0-20-20 or 0-14-14 fertilizer to balance 
it has been recommended and exten
sively used. Experiments with veg
etables, fruits, and to some extent with 
lawns and field crops have been under 
way at Massachusetts State College.

There has been considerable fear 
among gardeners and horticulturists 
that poultry manure, if used liberally, 
would cause burning. There has also 
been talk that shavings used for a litter 
.are undesirable to have on the land 
and that they cause an acid condition. 
Tests were set up in 1942 to determine 

_.the yield and burning effect on toma
toes, sweet corn, cabbage, and carrots. 

“The following material is taken from 
the report.

“There were six treatments replicated 
two times and each treatment was ap
plied broadcast to the plots. The fol-

H ere th e  d ropp ings a re  scrap ed  fro m  th e  p la t
fo rm  tw ice a w eek. T h e  ch u te  em p ties in to  the 
p it w here d rop pings are  stored  u n til they  are  
so ld . T h e  closed  p it  is p re fe ra b le  hecau se  it  

p rev ents loss o f  p la n t food  fro m  ra in .

lowing treatments were used: one ton 
of 5-8-7 commercial fertilizer at the 
rate of one ton per acre; 5 tons of poul
try manure per acre; 1 0  tons of poultry 
manure per acre; 5 tons of poultry 
manure plus 1 , 0 0 0  lbs. of 0 -2 0 -2 0 ; 5  

tons of poultry manure plus 500 lbs. of 
5-8-7 fertilizer; and 16 tons of horse 
manure.

“The soil of the plots is a sandy loam 
and is naturally fertile. Rainfall oc
curred in sufficient quantity at frequent 
intervals, so that growing conditions 
were ideal.”

The yields obtained from the respec
tive plots are shown in the table.

“It is to be noted that greatest yields 
were obtained with tomatoes when five 
tons of poultry manure were supple
mented with 500 pounds of 5-8-7 fer
tilizer. The greatest yields of sweet 
corn were obtained when five tons of 
poultry manure were supplemented 
with 1 , 0 0 0  pounds of 0 -2 0 - 2 0  fertilizer. 
This treatment also gave the greatest 
yields of carrots. The plots receiving 
5-8-7 fertilizer at the rate of one ton per 
acre gave the greatest yields of cabbage, 
although the yields between these plots
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C o m p a r a t iv e  Y ie l d s  f r o m  V a r io u s  F e r t i l i z e r s , I n c l u d in g  P o u l t r y  M a n u r e , a s

U s e d  o n  V e g e t a b l e s

Crop
Lbs. Plot 1 ton 

6-8-7
5 tons 

poultry 
manure

10 tons 
poultry 
manure

5 tons 
poultry 

manure 
1,000 lbs. 
0-20-20

5 tons 
poultry 

manure +  
500 lbs. 
5-8-7

16 tons 
horse 

manure

Tomatoes 1 162 141 161 132 159 110
2 167 202 166 104 196 136

Av. 164.5 171.5 163.5 118 177.5 123

Sweet Com 1 120 93 131 129 99 119
2 100 137 98 141 122 125

Av. 110.0 115.0 114.5 135.0 110.5 122.0

Cabbage 1 284 251 300 277 268 220
2 320 294 291 271 283 261

Av. 302 272.5 295.5 274.0 275.5 240.5

Carrots 1 194 198 191 200 197 199
2 241 221 223 238 231 223

Av. 217.5 209.5 207 219 214 211

and those receiving 1 0  tons of poultry 
manure are probably not significant. 
Two plots planted to tomatoes in the 
greenhouse which received poultry 
manure at the rate of 2 0  tons per acre 
broadcast have not displayed the char
acteristic burning described by those 
who discount the use of poultry manure 
for growing vegetables.”

From a one-year test of this nature, 
definite conclusions cannot be drawn. 
However, under the conditions which 
prevailed, there are indications that 
poultry manure and the fertilizer com
binations cause little injury to these 
crops and when properly used give 
satisfactory yields.

The need for potash and phosphorus 
is clearly seen as one visits dozens of 
poultry farms, as I do yearly. On many 
of these farms manure is used very 
liberally and without other plant foods. 
It takes no expert agronomist to tell 
that something is lacking. It is par
ticularly noticeable in the growth of 
clovers and to some extent with sweet 
corn, extensively used as a supplemen
tal cash crop on many poultry farms. 
Probably a good combination for most 
crops would be 500 pounds of 0-14-14

to the acre, plus a fairly liberal applica
tion of manure.

Poultry manure plus the high phos
phorus and potash fertilizers will be 
especially valuable for Victory gardens 
this year. Specialists in vegetable 
gardening recommend four to six cords 
of poultry manure to the acre, plus an 
application of anywhere from 600 to 
1,200 pounds of 0-14-14. Translated 
into small terms, this would mean one 
bushel of manure to 1 0 0  square feet 
would give an application of 4}4  cords 
to the acre, and 2.3 pounds or 414 cups 
of inorganic material to 1 0 0  square feet, 
will give a 1 ,0 0 0 -pound per acre appli
cation.

Shavings, which have been men
tioned as a commonly used floor litter,, 
have not caused damage to crops as has 
been held by some gardeners. More 
rapid decomposition will result if the 
floor litter is plowed under rather than 
used as a top-dressing.

The combination of poultry manure 
and inorganic fertilizer is a good one,, 
agronomists believe, for it puts the- 
plant food very readily available and 
that more slowly available into the soil..

( Turn to page 45)



The Waverly Growers 
Cooperate on Citrus

By Jack  Wooten
Assistant Director of Information, Farm Credit Administration, Columbia, S. C.

LOCATED about midway between 
' the famous Bok Tower and Cy

press Gardens is Florida’s Waverly 
Growers Cooperative. Now this is 
more than a name. It is an institution. 
It dates back to 1914 when a small 
group of men got together and created 
an organization of fruit growers to 
operate their own packing plant.

The association’s first packing house 
was a mule barn, but that stable was 
not to remain as the habitat of the co
operative growers. By 1920 the Wav
erly citrus folks had moved into a new 
brick packing house—much larger

than the former plant and with the 
most up-to-date machinery.

Time passed—not too much time, at 
that. Within eight years the coopera
tive had doubled in size and an addi
tion had to be made to the packing 
house of 1920. Two years later— 1930 
to be exact—a large cooperative cannery 
was started in Lake Wales, where the 
Waverly group found an outlet in cans 
for skin-blemished fruit that was ordi
narily wasted. This brought additional 
income and gave the growers an added 
incentive to stick together, verifying 
the slogan that in cooperative effort

A  view o f  W averly Grow ers C oop erative p ack in g  house, show ing g ra p efru it in  field cra tes  bein g  
conveyed to  th e w ashing m achine and d istrib u ted  to  the  p ack ers . In  th e  up per le f t  cen ter field  o f
th e  p hotograp h is a sm all office on th e  m ezzanine floor, w here e le c tr ic  cou nting  m achines m ake
a ccu ra te  record  o f  every f r u it  as it  drops in to  th e  p ack in g  b in . As it  drops throu gh , th e  fru it
m akes an e le c tr ica l co n ta ct and at th e  end o f  each  ru n , an accu ra te  reco rd  is had o f  each

ind iv idu al fru it  o f  each size and grade.

— m m m siF V

19



20 B e t t e r  C rops W it h  P la n t  F ood

In te r io r  o f  p a ck in g  p la n t, show ing g irls  w rap ping and  p a ck in g  g ra p e fru it . N otice th e  g ra p e fru it 
trav e lin g  a lo n g  th e  s izer ro lle rs  a t th e  le f t  o f  the p ictu re  and d rop p ing in to  b in s co n ta in in g  fru it

o f  th e  sam e size.

there is strength and in utilizing every 
bit of their citrus products there is 
profit!

Meanwhile the organization came to 
a realization that if it was to give its 
members the advantages of low cost of 
operation and really good management, 
it must become a competent servicing 
cooperative. There were fertilizer prob
lems, insects to deal with, adequate re
frigeration—these and many other 
things. An improvement of the mar
ket situation was needed. Shipping 
facilities should have more attention. 
The groves needed to be regularly in
spected and carefully attended. And 
then, above almost everything else, co
operation among the grower members 
should be stimulated.

In 1935 the Waverly Citrus Growers 
Association changed its set-up to a 
stock form of cooperative. It didn’t 
take in every Tom, Dick, and Harry 
as members. Those who became af
filiated with the organization had to 
have groves worth taking care of, and 
had to have the spirit of wholehearted 
cooperation inculcated in them.

At the present time, there is a long 
waiting list of applicants. The citrus

cooperative absolutely refuses to bite 
off more than it can chew. It has a 
system based on good management and 
good judgment. And it does a thorough 
job at the least possible cost to its mem
bers. It couldn’t accomplish this aim 
by bringing citrus-grower drones into 
its fold.

What does the cooperative do for its 
members? Well, about everything ex
cept spend the money it earns for them.

Besides operating one of the biggest 
plants in the State, it supports its own 
sales organization, has a plant for the 
manufacture of fertilizer, makes its own 
insecticides, owns stock in a crate mill, 
and is still a major part of the coop
erative organization running the can
nery and feed mill at Lake Wales.

This year at the Lake Wales cannery, 
known as Florida Citrus Canners Co
operative, a large plant has been in
stalled for the concentrating of orange 
juice. This plant was installed under 
government auspices, and its entire out
put is used by the United States gov
ernment in sending juice to troops 
abroad and for lend-lease to allied na
tions.

The juice from two boxes of oranges



May 1943 21

—approximately 1 0  gallons of juice— 
is concentrated or dehydrated under 
vacuum and placed as a thick syrup 
in a one-gallon can. In being prepared 
for use, this can is opened and the 
syrup is stirred into eight gallons of 
water, making nine gallons of rich, 
palatable orange juice which has re
tained flavor, vitamin, and mineral con
tent with full food and health value.

The plant is now running 24 hours 
a day, 7 days a week, and is using from 
12,000 to 15,000 boxes of fresh oranges 
every 24 hours. ’This is a real con
tribution to the war effort, inasmuch 
as it not only conserves valuable tin, but 
permits the transportation of high qual
ity orange juice overseas with a great 
reduction in cargo space.

Servicing of the groves is most im
portant. When a member engages 
Waverly Growers Cooperative to han
dle his business, he places his holdings 
completely in the hands of the man
agement. The soil experts check the 
groves, make fertilizer recommenda
tions, and endeavor to see that the 
members get the maximum benefits 
from their investment.

The production manager supervises 
the various steps in producing a good

crop as quickly and cheaply as possible. 
Every detail is handled according to 
schedules adopted after a study is made 
of the particular grove and its peculiari
ties.

The groves are fertilized three times 
every year. Potash is one of the very 
important ingredients used in the mix
ture. The average grove requires the 
following fertilizer treatment:

One application in May or June, 
using a 1 -1 - 2  ratio of nitrogen, phos
phorus, and potash plus the minor ele
ments including manganese, copper, 
and magnesium; second application in 
October or November, with the same 
ratio as used in May; and the third ap
plication in January or February, which 
is usually a top-dresser or straight nitro
gen material.

“Faced with the problem of produc
ing quality fruit at a low price,” John 
D. Clark, president of the Waverly 
Growers, declared, “We found that 
around 70% of the production cost 
came from fertilizer. So, we decided 
to build our own fertilizer plant. We 
have found that this plan, together 
with the program of making our own 
spray mixtures, has not only cut down

In  o rd er to  cu t down costs fo r  serv icin g  th e ir  groves, th e  W averly group b u ilt  th is  m odern
fe r t i lis e r  p la n t.
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the cost of servicing our groves, but has 
improved the quality and increased the 
quantity of our fruit!”

When the Waverly Growers estab
lished their own fertilizer-mixing plant, 
they employed a capable soil chemist to 
assist in determining just what for
mulae were best suited to their needs. 
As a starter, they installed a modern 
chemical laboratory and made soil sur
veys of the groves of the cooperative 
members. Then they applied the kinds 
of fertilizers necessary to make the 
groves profitable.

“ A lm ost as good as w a te rm elo n !’*

Writing in the Florida Grower, Rus
sell Kay has this to say about the 
Waverly laboratory:

“The laboratory, in charge of Pro
fessor J. B. Berry, has disclosed some 
remarkable facts with relation to what 
may be accomplished through the in
telligent and scientific feeding of citrus 
trees to develop fruit high in mineral 
content. Not content to simply devise 
fertilizer formulae for the development 
of healthy, heavy-bearing trees, Pro
fessor Berry, long a student of mineral
ization in foods, undertook the problem 
of actually increasing the essential 
chemical contents of Waverly fruit, and 
for many years has conducted experi

ments along this line. These experi
ments have led to the successful im
pregnation of soils so that the fruit it
self contains essential minerals such as 
potassium, calcium, magnesium, iron, 
iodine, and other minerals in notably 
increased quantities.”

The Waverly group has one unique 
distinction: Not a single member has 
ever gone into bankruptcy. That rec
ord is quite outstanding when you con
sider the fact that since its organization 
there have been a few “lean years” 
when oranges, grapefruit, and tange
rines were not selling at a good profit.

And speaking of unique and out
standing accomplishments, there is one 
thing the Waverly citrus growers group 
can boast—it operates its own National 
Farm Loan Association, under the 
name of Waverly National Farm Loan 
Association. It was granted the priv
ilege to operate individually by the 
Federal Land Bank when a consolida
tion of National Farm Loan Associa
tions took place some years ago in Polk 
County. This was due in part to its 
excellent record in handling loans— 
because it saw to it that interest and 
principal payments were made on time 
and that all obligations were met.

“Real, practical benefits were received 
by some Waverly growers through the 
National Farm Loan Association,” de
clared Mr. Clark, who is secretary- 
treasurer of the Waverly N FL A. “Dur
ing the depression some of our growers 
went deeply in debt and through gov
ernment advances, these debts were 
promptly paid in full. Much of this in
debtedness was settled for fifty cents on 
the dollar.”

In conclusion, President Clark stated, 
“Through the cooperation of the Fed
eral Land Bank and the helpfulness of 
the Bank officials, Waverly members 
who took advantage of the money are 
now on a sound financial basis and 
making money.”

It took a little prodding but Mr. 
Clark finally gave his ideas as to why 
the Waverly cooperative has been suc
cessful as a servicing organization.

( Turn to page 46)



F ig . 1 . G ood stand and y ie ld  o f  lespedeza a re  assured on  so il w ell sup plied  w ith ca lc iu m ,
p hosp horu s, and p o tash .

Can Legumes Be 
Over-Emphasized ?

By Frank Moser
Associate Agronomist, Clemson Agricultural College, Clemson, S. C.

TH E slogan, “Grow Your Own Ni
trogen,” is receiving much em

phasis these days but the conversion of 
the legume into a supplemental nitro
gen factory is not as simple as the 
phrase would indicate. Considerable 
time and proper soil management prac
tices are necessary before the symbiotic 
production of nitrogen is assured. 
Nevertheless, the farmers who have 
judiciously followed the recommended 
conservation practices during the past 
decade are now in a most favorable 
position to utilize the inherent soil fer
tility and contribute very markedly to 
the “Food for Victory” program.

Leguminous plants when properly 
inoculated and returned to the soil in 
form of green manures add from 30 to

60 lbs. of available nitrogen per ton of 
plant material, but in order to obtain 
maximum symbiosis, the legumes must 
have access to an adequate supply of 
nutrients especially calcium, phos
phorus, and potassium. Fertility re
quirements of the legume cannot be 
over-emphasized in the South, as in our 
haste to advocate supplemental sources 
of nitrogen we may fail to realize that 
all legumes are heavy feeders, and the 
amount of nutrients removed from the 
soil by these crops may even be greater 
than those absorbed by the cotton crop. 
For a 3-ton yield, crimson clover and 
lespedeza require approximately 1 0 0  lbs. 
of calcium, 25 lbs. of phosphorus, and 
70 lbs. of potassium. Thus, unless these 
leguminous cover crops are well sup

23
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T a b l e  1 .— T h e  E f f e c t  o f  V a r ie d  p H  V a l u e s  o n  R e p l a c e a b l e  C a l c i u m , A cid - 
s o l u b l e  P h o s p h o r u s , A v a il a b l e  P o t a s s i u m , a n d  G r o w t h  o f  C r im s o n  
C l o v e r

Pot
No. pH Value

Replaceable
Calcium

Acid-Soluble
Phosphorus

Replaceable
Potassium Yields

Lbs. /A cre Lbs./Acre Lbs./Acre Gram s/Pot

1 4 .0 - 4 .5 850 20 140 2 6 .6

2 870 40 148 2 9 .5

3 5 .0 - 5 .5 1000 30 120 3 4 .3

4 1056 60 134 4 0 .4

5 6 .0- 6 .5 1750 35 100 4 2 .3

6 1792 70 120 5 3 .0

7 7 . 0-above 1900 40 121 3 6 .9

8 2000 80 127 4 1 .5

plied with an adequate reserve of soil 
nutrients, very little benefit will be 
derived from their growth.

Recent experiments with these two 
crops emphasize the importance of the 
nutrient needs of legumes and show that 
high yields were obtained only for soils 
either well supplied or fertilized with 
calcium, phosphorus, and potassium 
compounds. Data secured by the South 
Carolina Experiment Station show that 
the maximum yield of 4,192 lbs. per 
acre of oven-dry crimson clover hay was 
produced on the plats receiving 2 , 0 0 0  

lbs. of dolomitic limestone, 600 lbs. of 
superphosphate, and 1 0 0  lbs. of muriate 
of potash, while the average yield from 
the no-fertilizer plat was 2,150 lbs. per 
acre. In this experiment, potash was 
applied at a uniform rate of 1 0 0  lbs. 
per acre, which should have been ade
quate for normal conditions, but ap
parently this amount was not quite suf
ficient for soils having pH values above
7.0. As in case of the 4,000 lbs. lime
stone treatment, the pH approached 7.5 
and caused a noticeable potash defi
ciency to appear on the crimson clover 
growing on this plat. The yield was 
considerably lower as compared with 
the optimum calcium treatment, 2 , 0 0 0  

lbs. per acre. These observations indi

cate that where calcium is applied for 
stimulating growth of legumes, proper 
attention must also be given to the fer
tilizer application as adequate reserves 
of both phosphorus and potash are re
quired for the successful production of 
this crop.

Supplemental greenhouse studies 
were conducted on these soils and the 
results are presented in Table 1. These 
substantiate the field data and further 
show that the pH treatments only 
slightly affected the available potassium 
content of the soil. In view of the fact 
that the potash application was constant 
for all plats, not much difference could 
be expected. Changing the pH caused 
a slight fluctuation in the potassium 
content of the soil from 140 lbs. per 
acre at pH 4.0 to 121 lbs. at the most 
alkaline range, pH 7.5. The lime treat
ments were effective for increasing re
placeable calcium and acid-soluble phos
phorus and for increasing the yield 
from 26.6 grams per pot to 42.5 grams, 
where the replaceable calcium content 
was raised from 850 lbs. per acre to 
1,750 lbs. At higher fertility levels, in
duced by fertilization with superphos
phate and muriate of potash, the avail
able phosphates at each pH or replace
able calcium level were doubled;
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whereas, all yields were larger giving 
a maximum of 53 grams per pot where 
1,790 lbs. of replaceable calcium, 70 
lbs. of acid-soluble phosphorus, and 127 
lbs. of potassium were present in the 
soil. This would indicate that calcium 
increases the growth of legume crops, 
provided adequate reserves of phos
phorus and potash are present in the 
soil, and must be supplied to southern 
soil to assure maximum production.

Aside from the increased nitrogen 
supply, the beneficial effect of growing 
legumes is especially noteworthy for 
soil conservation. Winter cover crops 
such as vetch, crimson clover, and Aus
trian winter peas are valuable for re
stricting erosion and leaching of solu
ble nutrients during the open winter 
months, while the summer cover crops, 
such as crotalaria and lespedeza, must 
be allowed to form a natural protective 
mulch in order to prevent erosion dur
ing the winter season. This latter prac
tice is suitable for Southern conditions 
and is further emphasized by the data 
from the Tigerville, S. C., runoff experi
ment. Comparisons between the nat
ural lespedeza residue treatment and 
the continuous cotton plat show that the 
natural mulch was very effective in con

trolling runoff, losing only 0.05% of the 
total rainfall occurring from November 
to March; whereas, the continuous cot
ton gave 18.2 runoff. While the cor
responding erosion loss was nil with 
lespedeza, one ton was lost under cot
ton. Similar retardation in runoff and 
erosion occurred at Clemson, S. C., 
where green leguminous plant material 
was applied either as a surface mulch, 
or incorporated with the soil. These 
data show that the manner in which 
the organic materials are applied makes 
an enormous difference in its effective
ness. The results of the Clemson ex
periment show that during the 1940 
season the runoff from the fallow plat 
(no organic addition) was 51.0%, 
whereas the incorporated treatment and 
surface mulch lost 40.0% and 4.5% re
spectively. Thus, these data suggest 
that leguminous additions to soil as 
mulches are extremely valuable in soil 
conservation and also improve the physi
cal properties of soil, which are so 
closely associated with erosion.

Organic matter content of soils is al
most synonymous with soil productivity 
and, therefore, any farm management 
practice which adds to the store of 
organic matter will greatly enhance crop

Fig . 2 .  O ne sure way o f  adding n itrogen  to  so il is by plow ing under th e  e n tire  cro p  o f  crim son
clo v er p ro p erly .
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T a b l e  2 .— Y i e l d s  o f  S o r g h u m , O r g a n ic  M a t t e r  C o n t e n t , a n d  A v a il a b l e  
N u t r i e n t s  i n  C e c i l  S a n d y  L o a m  S o il  a s  I n f l u e n c e d  b y  D i f f e r e n t  M e t h o d s  
o f  S u p p l y i n g  L e g u m in o u s  P l a n t  M a t e r ia l s

Treatment
Sorghum 

yields 
grams 

per pot

Organic
matter
content

%

Available soil nutrients determined 
by laboratory methods

Nitrate-nitrogen after the 
addition of plant material Phos

phorus
p.p.m.

Potas
sium

p.p.m.
Out
set

60
days

120
days

Check (No plant 
material applied) 2 .3 1.75 7 16 41 16 54

4 Tons crimson clover 
(incorporated with the 
soil)

4 .5 2.52 8 16 82 27 145

4 Tons crimson clover 
(applied as surface 
mulch)

4 .3 2.54 12 18 79 26 142

Lespedeza (residues 
accumulated to form 
natural mulch)

4 .5 3.74 5 10 10 30 136

yields. A recent survey of Piedmont 
Plateau soils in South Carolina shows 
that the average soil is low in organic 
matter content and is usually less than 
1 % , while the use of lespedeza, vetch, 
and crimson clover in strip cropping 
and regular rotation systems has in
creased the amount to 1.68%, 1.47%, 
and 1.69%, respectively. This study 
also showed that soil containing more 
than 2.5% was obtained only on fields 
where lespedeza had been grown con
tinuously and the entire plants returned 
as residues. Table 2 cites further in
formation on various methods of sup
plying leguminous plant material to 
soil. All methods of application ap
peared to be about equally effective for 
increasing yields of sorghum, giving 2.3 
grams per pot where no organic mate
rial was applied, while 4.5 grams per 
pot were obtained for the mulch and 
incorporated treatments.

The organic matter content in case of 
crimson clover was almost identical for 
the mulch and incorporated treatments, 
being 2.54% and 2.52%, whereas the 
accumulated lespedeza residue increased

from 1.75% to 3.74%. The greater ef
fectiveness of the latter treatment was 
undoubtedly due to greater quantities 
of plant material added.

The chemical composition of surface 
soil gave very interesting comparisons. 
In the case of nitrate-nitrogen the accu
mulation of nitrate from the crimson 
clover treatment was in accordance with 
commonly accepted theory on carbon- 
nitrogen ratios of decomposing organic 
material and developed 82 and 79 p.p.m. 
after 120 days in contrast to 41 p.p.m. 
found in check soil. The lespedeza ac
cumulated mulch was decidedly lower 
than the check soil during the course 
of the experiment and remained be
tween 5  and 1 0  p.p.m., but after the 
residues were plowed under and such 
materials incorporated, the nitrate for
mation occurred in orthodox fashion 
and in 1 2 0  days developed 61 p.p.m.

The effect of organic matter on acid- 
soluble phosphorus and replaceable 
potassium was quite striking. In the 
case of phosphorus, more acid-soluble 
phosphates were found on plats receiv- 

( Turn to page 47)



P I C T O R I A L

THERE ARE A MIGHTY LOT OF THINGS FOR A YOUNG FELLER TO THINK ABOUT THESE DAYS.



Scenes from the American Potash Institute’s new motion
A b o v e : L ong years o f  a o n c-crop  fa rm in g  system  resu lted  in  th e  d ep letio n  o f  so ils  once fe r t i le ,

and th e  ab and onm en t o f  hom es.

B e lo w : W ith  m odern a g r icu ltu ra l research  cam e q u ick  m ethods o f  testin g  so ils  fo r  d eterm in ing
p la n t-fo o d  needs o f  various cro p s.



picture, “Save That So i l t aken  in the South.
A b o v e: M ach in ery  to  rep la ce  ted iou s and slow one-m u le o p eratio n s has m ade p ossib le  th e  reb u ild in g

o l  m illio n s o l  d evastated  acres.

B elo w : P ro gress, p a rticu la rly  in  th e  grow ing o l  legum es, has led  to  d iv ers ifica tio n  and  th e  p rod u c
tion  o l  h ig h -q u ality  liv esto ck .

| ~ .



A b o v e : W ith  cu rren t p rices , every one is  w orth  g e ttin g  these days. 

B e lo w : M uch s o fte r  th a n  th e  ground  i f  you ca n  stay  p u t.
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)
)
)
)
)
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O l ♦ 1l The American Potash Institute is an- 
0 Q | J[ nouncing the release of a new, color, 

sound motion picture entitled “Save 
That Soil.” This film was taken during 1942 in the Southern States, namely, 
Virginia, North Carolina, South Carolina, Georgia, Florida, Alabama, and Mis
sissippi. It depicts the plantation of the early South with its fine homes and 
fertile soil, the one-crop system of farming and subsequent depletion of the soil, 
and the final result—the abandonment of homes and land.

It shows the way this condition is being corrected by soil testing, tissue testing, 
and modern methods of soil management. The use of legumes in Southern 
agriculture is stressed. Scenes of such legumes as kudzu, blue lupine, crotalaria, 
Austrian winter peas, vetch, lespedeza sericea, crimson clover, lespedeza, alfalfa, 
hop clover, white Dutch clover, velvet beans, cow peas, peanuts, and soybeans are 
vividly portrayed on the screen. It is shown that the use of these legumes and 
good methods of soil management will make possible the growing of good crops 
and the economical production of high quality livestock—which in turn will pro
vide happy homes, modern conveniences, and incomes for churches, schools, and 
community life.

The Institute expresses its deepest appreciation for the helpful cooperation in 
the production of this film extended by the Agricultural Experiment Stations 
in the Southern States. It also is indebted to the Soil Conservation Service, the 
U. S. Forest Service, the U. S. Department of Agriculture, the Agricultural Ex
tension Service, teachers of vocational agriculture, and members of other advisory 
forces who so willingly gave their time, effort, and material in the preparation of 
this picture. Without their aid, “Save That Soil” never could have been made.

Copies of the film are ready for loan to groups noted on page 56 of this maga
zine, where other Institute films also are listed.

&  &  &

There isn’t much interest in any kind of investment 
bonds these days except war bonds, which is as it should 
be. But now comes a suggestion for a “sort of” sub
classification of this interest, namely, the earmarking of 
war-bond investment for specific purposes when cashing 
time comes around.

From William L. Baynes, director of the farm program for the war savings staff 
of Indiana comes .the statement, “If every farmer will invest at least 60 cents per 
crop acre in bonds that he will earmark for the purchase of phosphate and potash,

Fertility
Bonds

Save That

 N

'T/la SZdLitou ’Talk
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it will insure him the ready cash to restore these plant foods after the war. The 
60 cents per acre bond investment should be only a part of the farmer’s total war 
bond investment, but bonds to that amount should be earmarked for the specific 
purpose of soil restoration.”

Mr. Baynes arrived at his figure of 60 cents by estimating that approximately
57,000,000 lbs. of phosphoric acid (P 20 5) and 44,500,000 lbs. of potash (K 20 )  
will be removed from Indiana farms through sale of products if goals are reached. 
This is the equivalent of 267,500 tons of 0-12-10 which at $34 per ton would cost 
$9,095,000, an amount representing the State’s cropland acreage at 60 cents per 
acre.

The loss of this plant food through the sale of agricultural products does not 
include all of the losses that will occur. Authorities on the subject have esti
mated that from 15 to 2 0  times as much plant food is lost through erosion alone 
as is removed by crop production.

Even though Indiana farmers have made a large increase in the use of fertilizers 
in recent years, it is extremely unlikely they will be able to replace all the phos
phate and potash that will be lost or removed' this year, according to Mr. Baynes. 
With shortages of material and transportation and labor problems, farmers will 
be unable to apply to the land the equivalent of the plant food that will be re
moved through record crop production. In other words they will now have 
to draw on the bank account of soil fertility to produce the food and fiber needed 
to help win the war. He believes that every Hoosier farmer has an inherent desire 
to pass on his farm in as good or better condition than he received it, and that 
there is one real, all-American way to do it—to set aside part of the higher income 
rolling in now for war production for after-the-war soil rebuilding.

-Or -C? -C?

\ T *  a \ 1| Most of the Victory gardens are
V  ICtO ry U a r a e n s  “in,” and the thrill of the seed

1  catalogs, exercise in the cool air of

s e c o n d  Round sprin5and.th'nra8 rani'ofturned earth will soon be over for 
those to whom this is a new adven

ture. Now comes the second round—weeds and bugs, plus hot weather—when 
many good intentions will fall by the wayside. To further tempt those who find 
“the row hard going” will be the influx of fresh vegetables into urban markets.

The interest in gardens has been fresh and stimulating—a welcome relief to 
jaded nerves and worried discussions. There will be even more need for this 
relief in the critical days to come and it is to be hoped that everything possible 
to keep interest up to a productive pitch will be put forth by the experienced for 
the benefit of those who need their advice.

To Abraham Lincoln is credited the following, a good thought to pass along:*
“No other human occupation opens so wide a field for the profitable and agree

able combination of labor with cultivated thought as agriculture. Every blade 
of grass is a study; and to produce two where there was but one is both a profit 
and a pleasure. The thought recurs that education—cultivated thought—can best 
be combined with agricultural labor, or any labor, on the principle of thorough 
work, and ere long the most valuable of all arts will be the art of deriving a com- 
forable subsistence from the smallest area of soil.”
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Farm  Prices of Farm  Products*
Cotton Tobacco Potatoes

sweet
Potatoes Corn Wbeat Hay Cottonseed

Cents Cents Cents Cents Cents Cents Dollars Dollars Truek
per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops

1910-14 Average 12.4 10.4 69 .6 87 .6 6 4 .8 88 .0 11.94 21 .59 • • • •
1920...................... 32 .1 17.3 249 .5 175.7 144.2 224.1 21 .26 51 .73 • • • •
1921...................... 12 .3 19.5 103.8 118.7 58 .7 119.0 12.96 22 .18 • • • •
1922...................... 18 .9 2 2 .8 9 6 .7 104.8 58 .6 103.2 11.68 35 .04 • • ••
1923...................... 26 .7 19.0 84 .1 104.4 80 .1 98 .9 12.29 43 .69 • • • •
1924...................... 2 7 .6 19 .0 8 7 .0 137.0 9 1 .2 110.6 13.28 38.34 a • # •
1925...................... 22 .1 16 .8 113.9 171.6 99 .9 151.0 12.54 35.07 • • • •
1926...................... 15.1 17.9 185.7 156.3 69 .9 135.1 13.06 27 .20 • • • •
1927...................... 15 .9 20 .7 132.3 114.0 7 8 .8 120.6 12.00 28.56 • • • •
1928...................... 18 .6 • O 82 .9 112.3 89 .1 113.4 10.63 37 .70 • • • •
1929...................... 17 .7 18 .6 93 .7 118.4 87 .6 102.7 11.56 34 .98 • • • •
1930...................... 12 .4 12.9 124.4 115.8 7 8 .0 80 .9 11.31 26.25 • • s •
1931...................... 7 .6 8 .2 72 .7 92 .9 4 9 .8 48 .8 9 .7 6 17.04 • • s •
1932...................... 5 .8 10 .5 43 .3 5 7 .2 28 .1 38 .8 . 53 9 .74
1933...................... 8 .1 12.9 66 .0 59 .4 36 .5 58.1 6 .S ’ 12.32
1934...................... 12 .0 17.1 68 .0 79 .1 61 .3 79 .8 10.67 26.12
1935...................... 11 .6 16.1 4 9 .4 7 3 .9 77 .4 86 .4 10.67 35 .56
1936...................... 11.7 17.2 9 9 .6 85 .3 76 .7 9 6 .0 8 .93 31 .78
1937...................... 11.1 19 .9 8 8 .3 9 1 .8 9 4 .8 107.1 10.36 30 .24 . . . .
1938...................... 8 .3 17 .2 55 .5 76 .9 49 .0 66 .1 7 .5 5 21 .13
1939...................... 8 .7 13.6 68.1 7 5 .4 4 7 .6 6 3 .6 6 .9 5 22.17
1940...................... 9 .6 15.1 7 0 .7 8 5 .2 59 .0 73 .9 7 .62 24.31 . . . .
1941...................... 13 .3 19.1 6 4 .6 9 4 .4 64 .3 84 .0 8 .10 35 .04
1942...................... 18.61 28 .3 110.0 108.3 7 9 .5 101.8 10.05 44 .42 . . . .

April................ 19.03 12.7 116.2 102.4 7 9 .7 9 9 .7 11.13 43 .90
M ay................. 19.17 2 1 .3 114.8 105.6 8 1 .4 9 9 .8 10.82 43.99
Ju n e ................. 18.26 30 .2 1 1 1 .1 108.6 81 .9 95 .7 10.00 43.87
Ju ly .................. 18.55 3 1 .0 125.8 112.2 83.1 9 4 .6 9 .0 5 43.20
August............ 18.03 33 .5 115.4 137.3 83 .4 95 .4 8 .89 44.04
September. . . 18.59 35.1 107.7 120.5 8 2 .6 102.6 9 .0 3 45.33
October........... 18.87 4 2 .3 102.5 107.9 77 .5 103.5 9 .3 9 46.46
November... . 19.22 39 .8 108.4 103.5 75 .9 104.4 9 .8 4 45.01
December.. . . 19.55 4 0 .0 111.8 110.3 80 .2 110.3 10.46 44.72

1943
January.......... 19.74 35.1 117.8 121.4 88 .0 117.5 11.20 44 .34
February........ 19.68 18.2 125.7 129.8 90 .4 119.5 11.94 44.88 • • • •
M arch ............. 19.91 16 .0 145.1 153.6 9 4 .8 122.7 12.28 45.73
April................ 20 .13 16.0 166.8 179.2 100.2 122.3 12.61 45.89 . . . .

Index Numbers (1910-14 — 100)

1920...................... 259 166 358 201 223 255 178 240 • • • •
1921...................... 99 187 149 136 91 135 109 103 • • • •
1922...................... 152 219 139 120 90 117 98 162 • • • •
1923...................... 215 183 121 119 124 112 103 202 • • • .
1924...................... 223 183 125 156 141 128 111 177 150
1925...................... 178 161 164 196 154 172 105 162 153
1926...................... 122 172 267 178 108 154 109 126 143
1927...................... 128 199 190 130 122 137 101 132 121
1928...................... 150 192 119 128 138 129 89 175 159
1929...................... 143 179 135 .135 135 117 97 162 149
1930...................... 100 124 179 132 120 92 95 122 140
1931...................... 61 79 104 106 77 55 82 79 117
1932...................... 47 101 62 65 43 44 63 45 102
1933...................... 65 124 95 68 56 66 57 57 105
1934...................... 97 164 98 90 95 91 89 121 104
1935...................... 94 155 71 84 119 98 89 165 126
1936...................... 94 165 143 97 118 109 75 147 113
1937...................... 90 191 127 105 146 122 87 140 122
1938...................... 67 165 80 88 76 75 63 98 101
1939...................... 70 131 98 86 73 72 58 103 109
1940...................... 78 145 102 97 91 84 64 126 121
1941...................... 107 184 93 108 99 95 68 162 145
1942...................... 149 272 158 124 123 116 84 206 199

April................ 153 122 167 117 123 113 93 203 158
M ay ................. 155 205 165 121 126 113 91 204 152
Ju n e ................. 147 290 160 124 126 109 84 203 169

, Ju ly .................. 150 298 181 128 128 108 76 200 200
August............ 146 322 166 157 129 108 74 204 256
September. . . 150 338 155 138 127 117 76 210 191
O c to b e r .. . . . 152 407 147 123 120 118 79 216 226
November... . 155 383 156 118 117 119 82 208 238
D ecem ber... .  

1943
158 385 161 126 124 126 88 207 293

January.......... 159 338 169 139 136 134 94 205 277
February........ 159 175 181 148 140 136 100 208 301
M arch............. 161 154 208 175 146 139 103 212 302
April................ 162 154 240 205 155 139 106 213 291
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11*12% 
ammonia, 
16% bone

Fish scrap, 
wet acid

ulated, 6% 
ammonia, 
3% bone

Tankage 
11%, 

ammonia, 
16% bone 
phosphate.

High grade 
ground 
blood, 
16-17% 

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. bulk.
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 $3.53 $3 .05 $3.37 $3.52
1922.................... 3 .0 4 2 .5 8 6 .0 7 4 .6 6 3 .5 4 4 .7 5 4 .9 9
1923.................... 3 .0 2 2 .9 0 6 .1 9 4 .83 4 .2 5 4 .59 5 .16
1924.................... 2 .99 2 .4 4 5 .87 5.02 4 .41 3 .6 0 4 .2 5
1925................... 3 .11 2 .47 5 .41 5 .3 4 4.71 3 .97 4 .7 5
1926............... 3 .0 6 2 .41 4 .4 0 4 .9 5 4 .1 5 4 .3 6 4 .9 0
1927.................... 3 .01 2 .2 6 5 .07 5 .87 4 .3 5 4 .3 2 5 .70
1928.................... 2 .67 2 .3 0 7 .0 6 6 .6 3 5 .2 8 4 .9 2 6 .00
1929................... 2 .57 2 .04 6 .64 5 .00 4 .69 4 .61 5 .72
1930.................... 2 .47 1.81 4 .7 8 4 .9 6 4 .1 5 3 .79 4 .5 8
1931................... 2 .3 4 1.46 3 .1 0 3 .9 5 3 .3 3 2.11 2 .46
1932.................... 1 .87 1 .04 2 .1 8 2 .1 8 1.82 1.21 1.36
1933.................... 1 .52 1 .12 2 .9 5 2 .8 6 2 .5 8 2 .06 2 .4 6
1934................... 1 .52 1 .20 4 .4 6 3 .1 5 2 .8 4 2 .67 3 .27
1935................... 1.47 1.15 4 .5 9 3 .1 0 2 .6 5 3 .06 3 .65
1936.................... 1 .53 1.23 4 .1 7 3 .4 2 2.67 3 .5 8 4 .2 5
1937.................... 1 .63 1 .32 4 .91 4 .6 6 3 .6 5 4 .0 4 4 .3 0
1938................... 1 .69 1 .38 3 .69 3 .7 6 3 .17 3 .1 5 3 .53
1939................... 1 .69 1 .35 4 .0 2 4.41 3 .1 2 3 .87 3 .9 0
1940................... 1.69 1 .36 4 .6 4 4 .3 6 3 .3 5 3 .33 3 .3 9
1941................... 1 .69 1.41 5 .5 0 5 .32 3 .27 3 .7 6 4 .4 3
1942................... 1 .74 1.41 6 .11 6 .77 3 .34 5 .04 6 .76

April.............. 1 .75 1.41 6 .4 8 5 .77 3 .3 4 5 .4 6 6 .8 0
M ay.............. 1 .75 1.41 6 .2 9 6 .77 3 .34 5 .4 6 6 .97
June.............. 1.75 1.41 5 .2 3 5 .77 3 .34 4 .9 8 6 .94
July............... 1 .75 1.41 5 .9 9 5 .77 3 .34 4 .8 6 6 .80
August 1 .75 1 .42 6 .77 5 .77 3 .3 4 4 .8 6 6 .9 4
September. . 1 .75 1.42 6 .6 9 5 .77 3 .34 4 .8 6 6 .97
October. 1 .75 1.42 5 .7 2 6 .77 3 .3 4 4 .8 6 6 .8 0
November... 1 .75 1 .42 6 .0 6 5 .77 3 .3 4 4 .8 6 6 .5 3
December... 1 .75 1 .42 5 .6 8 5 .77 3 .3 4 4 .8 6 6 .5 3

1043 
January___ 1.75 1.42 5 .6 8 5 .77 3 .34 4 .8 6 6 .53
February___ 1.75 1.42 5 .83 5 .77 3 .3 4 4 .8 6 6 .5 3
M arch........... 1 .75 1.42 6 .3 0 5 .77 3 .34 4 .8 6 6 .53
A pril............. 1 .75 1.42 6 .2 9 5 .77 3 .3 4 4 .8 6 6 .53

Index Number* (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 ....................

A p r il ..............
M a y ...............
Ju n e .................
Ju ly ..................
August............
Septem ber.. .
October...........
November... .  
D ecem b er....

1943
January...........
February........
M arch.............
April................

113 90 173 132 117
112 102 177 137 140
111 86 168 142 145
115 87 155 151 155
113 84 126 140 136
112 79 145 166 143
100 81 202 188 173
96 72 161 142 154
92 64 137 141 136
88 51 89 112 109
71 36 62 62 60
59 39 84 81 85
59 42 127 89 93
57 40 131 88 87
59 43 119 97 89
61 46 140 132 120
63 48 105 106 104
63 47 115 125 102
63 48 133 124 110
63 49 157 151 107
65 49 175 163 110
65 49 185 163 110
65 49 180 163 110
65 49 149 163 110
65 49 171 163 110
65 50 165 163 110
65 50 163 163 110
65 50 163 163 110
65 50 173 163 110
65 50 162 163 110

65 50 162 163 110
65 50 167 163 110
65 50 180 163 110
65 50 180 163 110

140
136 
107 
117 
129 
128 
146
137 
112

63
36
97
79
91

106
120
93

115
99

112
150
162
162
148
144
144
144
144
144
144

144
144
144
144

142
147
121
135
139
162
170
162
130

70 
39
71 
93

104
121
122
100
111

96
126
192
193 
198 
197 
193
197
198 
193 
186 
186

186
186
186
186
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure Kalnlt,
phosphate of potash clpotash of potash salts 20%

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

Balti 68% f.o.b. mines. o.l.f. At c.l.t. At c.l.f. At c.l.f. At c.l.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 portsi Gulf ports
1910-14........... SO.536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657 $0,655
1922................. .566 3 .1 2 6 .9 0 .632 .904 23.87 . . . . .508
1923................. .550 3 .0 8 7 .5 0 .588 .836 23.32 • • e .474
1924................. .502 2.31 6 .6 0 .582 .860 23.72 • • e • .472
1925................. .600 2 .4 4 6 .1 6 .584 .860 23 .72 e • • • .483
1928................. .598 3 .2 0 5.57 .596 .854 23 .58 .537 .524
1927................. .535 3 .0 9 5 .5 0 .646 .924 25.55 .586 .581
1928................. .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607 .602
1929................. .609 3 .1 8 5 .5 0 .672 .962 26.59 .610 .605
1930................. .542 3 .1 8 5 .5 0 .681 .973 26 .92 .618 .612
1931................. .485 3 .1 8 5 .50 .681 .973 26 .92 .618 .612
1932................. .458 3 .1 8 5 .5 0 .681 .963 26 .90 .618 .591
1933................. .434 3 .11 5 .5 0 .662 .864 25.10 .601 .565
1934................. .487 3 .1 4 5 .67 .486 .751 22.49 .483 .471
1935................. .492 3 .3 0 5 .69 .415 .684 21 .44 .444 .488
1936................. .476 1.85 5 .5 0 .464 .708 22.94 .505 .560
1937................. .510 1.85 5 .5 0 .508 .757 24 .70 .556 .607
1938................. .492 1.85 5 .5 0 .523 .774 25.17 .572 .623
1939................. .478 1.90 5 .5 0 .521 .751 24 .52 .570 .607
1940................. .516 1.90 5 .5 0 .517 .730 • • • • .573
1941................. .547 1.94 5 .64 .522 .748 25 .55 .570
1942................. .600 2 .1 3 6 .29 .522 .748 25 .74 .205

April............
M ay ............

.600 2 .20 6 .5 0 .535 .755 26 .00 .210
.600 2 .2 0 6 .5 0 .535 .755 26.00 .210

Ju n e ............ .600 2 .2 0 6 .5 0 .471 .665 22 .88 .185
Ju ly ............. .600 2 .2 0 6 .5 0 .503 .755 26.00 .197
August. . . . .600 2 .20 6 .5 0 .503 .755 26 .00 .197
September. .600 2 .20 6 .5 0 .503 .755 26 .00 .197
O ctob er.... .600 2 .10 6 .2 0 .535 .755 26.00 .210
November.. .600 2 .0 0 5 .90 .535 .755 26.00 .210
December.. .600 2 .00 5 .90 .535 .755 26 .00 .210

1943
January. . . .600 2 .0 0 5 .9 0 .535 .755 26 .00 .210
February.. . .600 2 .00 5 .90 .535 .755 26.00 .210
M arch......... .608 2 .0 0 5 .9 0 .535 .755 26 .00 .210
A pril........... .640 2 .00 5 .90 .535 .755 26.00 .210

Index Numbers (1910-14 =  100)
1922.................... 106 87 141 89 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 87 116 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 87
1941................... 102 54 116 73 78 'io e 87
1942................... 112 59 129 73 78 106 84

April..............
M ay..............

112 61 133 75 79 108 85
112 61 133 75 79 108 85

Ju n e ............... 112 61 133 66 70 95 81
Ju ly ................ 112 61 133 70 79 108 83
August.......... 112 61 133 70 79 108 83
September. . 112 61 133 70 79 108 83
October.. .  . 112 58 127 75 79 108 85
November... 112 55 121 75 79 108 85
D ecem ber.. . 112 55 121 75 79 108 85

1943
January. . . . 112 55 121 75 79 108 85
February... . 112 55 121 75 79 108 85
M arch........... 113 55 121 75 79 108 85
April.............. 119 55 121 75 79 108 85 . . . .
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm  Products and All Commodities

Prices paid
by farmers Wholesale 

for com- prices
Farm modifies of all com- Fertilizer Chemical Organic Superphos-

prices* bought* moditlest materials! ammonlates ammoniates ptiate Potash

192 2 .............  132 149 141 116 101 145 106 85
192 3 .............  142 152 147 114 107 144 103 79
1 9 2 4 ............ 143 152 143 103 97 125 94 79
192 5 .............  156 157 151 112 100 131 109 80
192 6 .............  145 155 146 119 94 135 112 86
192 7 .............  139 153 139 116 89 150 100 94
192 8 .............  149 155 141 121 87 177 108 97
192 9 .............  146 153 139 114 79 146 114 97
193 0 .............  126 145 126 105 72 131 101 99
193 1 .............  87 124 107 83 62 83 90 99
1932   65 107 95 71 46 48 85 99
1933   70 109 96 70 45 71 81 95
1934   90 123 109 72 47 90 91 72
193 5 .............  108 125 117 70 45 97 92 63
193 6 .............  114 124 118 73 47 107 89 69
193 7 .............  121 130 126 81 50 129 95 75
1938   95 122 115 78 52 101 92 77
1939   93 121 112 79 51 119 89 77
1940   98 122 115 80 52 114 96 77
194 1 .............  122 130 127 86 56 130 102 76
194 2 .............  157 152 144 92 57 161 112 76

April........ 150 151 144 94 57 171 112 78
M ay........  152 152 144 94 57 169 112 78
June......... 151 152 144 90 57 151 112 69
Ju ly .........  154 152 144 91 57 157 112 74
August.. . .  163 153 145 91 57 155 112 74
September. 163 154 145 91 57 154 112 74
O ctober.. .  169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.. 178 158 147 92 57 154 112 78

1943
Ja n u a ry ... 182 160 149 92 57 154 112 78
February.. 178 162 149 92 57 155 112 78
M arch__ 182 163 150 93 57 160 113 78
April.......  185 165 151 95 57 160 119 78

* U. S. D. A. figures.
t  D epartm ent of Labor index converted to 1910-14 base.
t The Index numbers of prices of fertilizer m aterials are based on original study 

made by the D epartm ent of A gricultural Econom ics and Farm  Management, 
Cornell University. Ithaca, New York. These indexes are complete since 1897. The
series was revised and rew eighted as of March 1940 and November 1942.

t Beginning w ith Ju n e 1941, manure sa lts  prices are F . O. B . mines, the only 
basis now quoted.

•• T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  i s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
p r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 9 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  u s e d  i n  
a g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n ,  
t h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



T h is  sectio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tica l and im p o rta n t b u lle tin s , and lis ts  
a ll recen t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , th e S ta te  E xp erim en t S ta tio n s , 
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sou rces on  th e  p a rtic u la r  su b je c ts  nam ed.

Fertilizers
Under the necessity of obtaining more 

exact information on fertilizer usage 
in connection with war programs in 
this country, nearly all if not all states 
are now compiling the best informa
tion available on tonnages of the vari
ous grades of fertilizer use. Data from 
three states are listed this month. 
“Fertilizer Sales in Ohio-1942”, com
piled by the Agronomy Department of 
Ohio State University, showed that 
more than 412,000 tons of fertilizer 
were used in the State during the year. 
Nearly 80% of the tonnage was com
posed of standard and multiple strength 
analyses. The leading fertilizer grades 
on the basis of tonnage were 2 -1 2 -6 , 
0-14-7, 0-12-12, 0-20-0, 3-12-12, and
3-18-9. About 61% of the total ton
nage is used in the spring with the re
mainder used in the fall season.

The Soil Science Department of 
Michigan State College issued mimeo
graph sheet entitled “Tonnage of Dif
ferent Grades of Fertilizer Sold in 
Michigan 1942.” More than 187,000 
tons of fertilizer were sold in the State 
during the year; 75% of the sales were 
in the spring, the remainder in the fall. 
Over 98% of the mixed goods con
tained 2 0 %  or more plant food, rep
resenting a steady increase from 72.7% 
of the total in 1934. The leading analy
ses, in order, were 2-12-6, 0-14-7, 0-20-0, 
0-12-12, 2-16-8, 3-12-12, 0-8-24, 0-20-20, 
and 3-9-18.

Ford S. Prince has issued the data 
for New Hampshire under the title,

“Grade Survey-Fiscal Year 1942, New 
Hampshire.” This shows that the total 
fertilizer sales in the State were 16,609 
tons, with 1 2 , 0 0 0  tons in addition ap
plied by the Agricultural Conservation 
Program, making a grand total of 28,- 
600 tons consumed in the State. The 
leading analysis was 5-8-7, followed 
by 4-8-10, 0-20-0, nitrate of soda, and 
7-7-7. The other grades were much 
less in tonnage.

"Bureau of Chemistry Announcement Nos. 
FM-59 and FM-60," Dept, of Agr., Sacra
mento, California, March 1943.

"Fertilizer, Seed and Ice Cream Report, 
July-December 1942," State Board of Agricul
ture, Dover, Delaware, December 31, 1942.

"Restrictions and Suggestions for Wartime 
Fertilizer Practices," Dept, of Agron., Ext. 
Serv., Univ. of III., Urbana, III., AG-1126, Feb. 
1943, A. L. Lang.

"Fertilizer Consumption in Iowa 1942," 
Dept, of Agron., Iowa College of Agriculture, 
Ames, Iowa.

"Family War Gardens," Ext. Serv., Univ. of 
Maine, Orono, Maine, E. Cir. 174, March 1943.

"Tonnage of Different Grades of Fertilizer 
Sold in Michigan 1942," Soils Science Dept., 
Mich. State College, East Lansing, Mich.

"Fertilizer Analyses and Registrations," 
Dept, of Agr., State of Minn., St. Paul, Minn., 
1942, H . A. Halvorson.

"Grade Survey-Fiscal Year 1942," Agr. Exp. 
Sta., Durham, N. H., Ford S. Prince.

"Wartime Fertilizers for New Jersey," Agr. 
Exp. Sta., Rutgers Univ., New Brunswick. 
N. J., Cir. 456, March 1, 1943. (Rev. of Cir. 
452, Oct. 1942.)

"Fertilizing Potatoes in 1943," N. Y. State 
College of Agr., Cornell Univ., Ithaca, N. Y., 
Bui. 551, War E. Bui. 58, Dec. 1942, Ora 
Smith.

"Fertilizing Vegetables in 1943," N. Y. State 
College of Agr., Cornell Univ., Ithaca, N. Y., 
Bui. 557, War E. Bui. 61, Jan. 1943, G. J. 
Raleigh and R. D. Sweet.

37
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“Boron Investigations on Alfalfa,” Dept, of 
Agron., Exp. Sta., Raleigh, N. C., 1943.

“Fertilizer Sales in Ohio— 1942,” Dept, of 
Agron., Ohio State Univ., Columbus, Ohio.

“ Wartime Use of Fertilizers and Lime," 
Dept, of Soils, Univ. of Wis., Madison, Wis.,
C. J. Chapman and Emil Truog.

Soils
Information on potash relationships 

in orchard soils, and trees growing on 
them, is given by Walter Reuther in 
Cornell University Agricultural Experi
ment Station Memoir 241, entitled, 
“Studies Concerning the Supply of 
Available Potassium in Certain New 
York Orchard Soils.” A review of 
literature on the effects of potash fer
tilization on fruit trees shows conflict
ing results with benefit from potash 
fertilization. Response to potash on 
fruits is commonly reported from Eng
land and Continental Europe.

English literature by Wallace and 
others furnished descriptions of leaf 
defects, known as leaf scorch, which 
were associated with fruit trees respond
ing to potash.

Some of these investigators found 
that the potassium content of tissue, 
and especially leaves, could be cor
related with the available potassium 
content of the medium in which the 
trees were growing.

Leaf scorch, as found in some of the 
orchards of New York State, is de
scribed and illustrated.

Soil and leaf samples from apple, 
prune, and cherry orchards affected 
with leaf scorch were analyzed for 
potassium and results compared with 
samples taken from apparently healthy 
orchards. Foliage from trees affected 
with leaf scorch contained only one-half 
to one-third as much potassium as foli
age from healthy vigorous trees. Spur 
leaves tended to be lower in potassium 
than shoot leaves. Soil samples from 
orchards affected with leaf scorch were 
also low in available potassium. The 
•data show that in soils from orchards 
affected with leaf scorch available pot
ash, as measured by the Neubauer rye- 
seedling method, sometimes was lower 
than exchangeable potassium. It would 
appear as if in some soils, much' of the

exchangeable potassium is not available 
to rye seedlings and fruit trees.

The application of potash fertilizer at 
1 to 3 lbs. per tree largely corrected the 
leaf-scorch condition and increased the 
potassium content of the leaves, but did 
not increase trunk growth to any meas
urable extent in one year. Manure also 
was effective.

Apple seedlings were grown in the 
greenhouse. In most of the soils used, 
the seedlings responded significantly in 
growth to potash fertilization. Top 
soils usually produced larger plants than 
sub-soils, and soils with poorest growth 
without potash tended to respond more 
to potash fertilization. Root-top ratios 
of the seedlings were not much affected 
by potash treatment. Application of 
potash resulted in higher potassium 
content in leaves of plants.

The author concludes that leaf scorch 
as found in New York orchards is sim
ilar to this disorder in other parts of 
the world. The difficulty appears to 
be due to potassium deficiency in the 
tree and may be corrected by apply
ing potash to the soil. He believes 
that soil tests and leaf analysis may be 
used as a general guide to the like
lihood of response to potash fertilization 
on fruit trees.

“Drainage Water Losses From a Sandy Soil 
as Affected by Cropping and Cover Crops," 
Agr. Exp. Sta., New Haven, Conn., Bui. 466, 
Oct. 1942, M. F. Morgan, H . G. M. Jacobson, 
and S. B. LeCompte, Jr.

“Results of Rapid Chemical Tests on Dela
ware Soils,” Dept, of Agron., Agr. Exp. Sta., 
Univ. of Del., Pamphlet No. 7, March 1943, 
Henry C. Harris.

“ Water Control in the Peat and Muck, Soils 
of the Florida Everglades,” Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Bui. 378, Nov.
1942, B. S. Clayton, J. R. Neller, and R. V. 
Allison.

“Minor Elements Stimulate Pasture Plants," 
Agr. Exp. Sta., Univ. of Fla., Gainesville, Fla., 
Bui. 384, March 1943, G. B. Killinger, R. E. 
Blaser, E. M. Hodges, and W. E. Stok.es.

“Dade County, Georgia, Soil Survey,” U. S.
D. A., Washington, D. C., Series 1936, No. 20, 
Oct. 1942, Arthur E. Taylor, J. C. Mercer, J. T . 
Conger, and G. D. Thornton.

“Muck Soil Management for Sugar Beet 
Production,” Agr. Exp. Sta., Mich. State Col
lege, East Lansing, Mich., Cir. Bui. 187, April
1943, Paul M. Harmer.

“Investigations in Erosion Control and Re
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clamation of Eroded Land at the Red Plains 
Conservation Experiment Station, Guthrie, Okla. 
1930-40,” U. S. D. A., Soil Conservation Serv
ice, Washington, D. C., Tech. Bui. 837, Jan. 
1943, Harley A. Daniel, Harry M. El well, and 
Maurice B. Cox.

Crops

5[ Information on the preparation and 
care of a garden is presented in an un
usual but effective way in North Caro
lina Agricultural Extension Circular 
261, “Garden Guide,” by L. P. Watson. 
The various steps in preparing the soil, 
applying the fertilizer, planting the 
seed, transplanting plants, training 
them, cultivating, and harvesting are 
covered by a series of excellent photo
graphs with a short legend accom
panying each. It is difficult to imagine 
a better method for telling inexperi
enced gardeners how to go about the 
job than by showing them the actual 
operation. Since this usually is not 
practical, a good picture is the next best 
thing. This circular should prove very 
helpful in the victory garden program.

U rjjer war conditions, hemp has be
come a very important crop in provid
ing strong fiber which formerly was 
imported. While some hemp always 
has been grown in this country, a 
greatly increased acreage and produc
tion are desired during the coming year. 
This increased acreage is expected to be 
in the corn belt states, since the soils 
and climate in this area are well adapted 
to growing the crop. In order to pro
vide information on hemp growing and 
handling, the Illinois, Iowa, and Minne
sota Experiment Stations have issued 
bulletins dealing with this crop. The 
Illinois publication is Illinois Extension 
Circular 547 “Hemp An Illinois War 
Crop” by J. C. Hackleman and W. E. 
Domingo. The other publications are 
Iowa Extension Bulletin P49 by C. P. 
Wilsie, E. S. Dyas, and A. G. Norman, 
entitled “Hemp A War Crop for Iowa”; 
and Minnesota Extension Pamphlet 117 
by A. C. Arny and R. F. Crim, en
titled “Wartime Hemp Production in 
Minnesota.” All three publications 
cover the same general fields and point

out that hemp is best adapted to dark, 
fertile soils that are well drained. The 
crop closely resembles corn in its nu
trient requirement, and the fertilization 
of the crop can well be similar to that 
for corn, although possibly on a slightly 
higher level. Manure applied to the 
crop preceding hemp is usually bene
ficial, while the hemp crop itself usu
ally responds well to 200 to 300 lbs. per 
acre of fertilizer such as 3-18-9, 3-12-12, 
0-12-12, or 0-10-20. In the rotation, the 
crop may well follow corn or a legume, 
but in general it is inadvisable to plant 
it after grain unless the grain has been 
seeded to a legume catch crop which 
was turned under. These bulletins also 
give information on seeding, harvest
ing, and handling.

" Fifty-Fifth Animal Report,” Agr. Exp. Sta., 
Colo. State College, Fort Collins, Colo., 
1941-42.

"Starting Vegetable Plants,” Agr. Exp. Sta.. 
Colo. State College, Fort Collins, Colo., Bid. 
475, Feb. 1943, A. M. Binkley.

"Annual Report of the Director,” Agr. Exp. 
Sta., Univ. of Del., Newark, Del., Bui. 238, 
Nov. 1942.

”Past w e Fertilization and Management,”  
Ext. Serv^ State of Del., Newark, Del., Mimeo 
Cir. 18. Mar:h 1943, C. E. Phillips.

"Annual Hay and Pasture Crops,” Ext. Serv.. 
Newark, Del., Mimeo Cir. 22, April 1943, C. E. 
Phillips.

" Orchids in Florida,” Ext. Serv., Gainesvdle. 
Fla., Bui. 116, Nov. 1942, John V. Watkins.

‘ The Florida Home Garden,” Ext. Serv., 
Univ. of Fla., Gainesville, Fla., Bid. 119, Feb. 
1943, F. S. Jamison.

"Planting Charts for Home Gardens,” Agr. 
Ext. Serv., Gainesville, Fla., Cir. 65, Feb. 1943, 
J. S. Jamison.

“ Guide to Disease Control in the Home 
Vegetable Gaiden,” Ext. Serv., Univ. of Fla.. 
Gainesvdle, Ft a., Cir. 67, Feb. 1943, George
F. Weber.

"Disease of Dent Corn in Indiana," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
280, Jan. 1943, Arnold /. Ullstrup.

"Planting and Care of the Lawn," Agr. Ext. 
Serv., Univ. of Ky., Lexington, Ky., E. Cir. 
381 (Rev. of Cir. 256), June 1942, N. R. 
Elliott.

"The 4-H Vegetable Garden’’ Ext. Serv., 
Univ. of Maine, Orono, Maine, E. Bui. 312, 
Dec. 1942, Oscar L. Wyman and William S. 
Pltimer.

"Ladino Clover,” Ext. Serv., Univ. of Maine, 
Orono, Maine, E. Cir. 172, March 1943.

"Information Available to Potato Growers,”' 
Agr. Ext. Serv., Univ. of Maine, Orono, Maine, 
E. Cir. 173, Feb. 1943.

"Increasing Milk Production on Dairy Farms'
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in Maine,” Agr. Ext. Serv., Univ. of Maine, 
Orono, Maine, E. Cir. 176, March 1943.

"Potatoes are Essential War Crop,” Agr. Ext. 
Serv., Univ of Maine, Orono, Maine, E. Cir. 
177, March 1943.

" Victory Gardens,” Ext. Serv., Univ. of Md., 
College Park, Md., Bui. 94, March 1943.

"Good Pastures For Poultry,” Ext. Serv., 
Univ. of Md., College Park, Md., E. Bui. 95, 
Dec. 1942, Morley A. full and Wade H. Rice.

" Wartime Production of Vegetable Crops on 
Muck. Land,” Ext. Serv., Mich. State College, 
East Lansing, Mich., E. Bui. 244, Feb. 1943, 
Paul M. Harmer.

" Vegetable Gardening,” Agr. Ext. Serv., Univ. 
of Minn., St. Paul, Minn., E. Bui. 174, Rev. 
March 1943, A. E. Hutchins.

"Improved Varieties of Farm Crops,” Agr. 
Ext. Serv., Univ. of Minn., St. Paul, Minn.,
E. Folder 22, Rev. March 1943.

"Pasture Renovation,” Agr. Ext. Serv., Univ. 
of Minn., St. Paul, Minn., E. Folder 115, March 
1943, Paul M. Burson and Ralph F. Crim.

"Garden Suggestions for Schools,” Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., E. 
Pamphlet 120, March 1943.

"Victory Garden,” Agr. Ext. Serv., Univ. of 
Minn., St. Paul, Minn., E. Pamphlet 122, 
March 1943, E. M. Hunt and A. E. Hutchins.

"Bush Fruits in the Home Garden," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. J., 
Cir. 444, March 1943, /. V. Patterson.

"Growing More Feed,” Agr. Exp. Sta., 
Rutgers Univ., New Brunswick, N. J., Cir. 453, 
January 1943, Gilbert H . Ahlgren.

"Thirteenth Annual Report of the New 
Mexico Feed and Fertilizer Control Office, 
Commercial Fertilizers,” N. Mex. Feed and 
Fert. Control Office, State College, N. Mex., 
R. W. Ludwick and Lewis T . Elliott.

"Orchard Culture to Meet the Nitrogen 
Shortage,” Ext. Serv., Cornell Univ., Ithaca, 
N. Y., Bui. 550, War E. Bui. 57, Dec. 1942, 
Damon Boynton.

"Producing Peanuts for Oil,” Agr. Ext. Serv., 
State College Station, Raleigh, N. C., War 
Series Bui. 17, Feb. 1943.

"Farming for Victory and Peace,” Agr. Ext. 
Serv., Univ. of Tenn., Knoxville, Tenn., Pub. 
263, June 1942.

"Soybean Seed Production in Tennessee,” 
Agr. Ext. Serv., Univ. of Tenn., Knoxville, 
Tenn., Agron. V. Cir. 4, March 1943, H . E. 
Hendricks.

"Row Gardens for Young Americans,” Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Leaflet No. 10 (Sp. Cir. 157 Rev.), March 
1942.

"Growing Less Familiar Vegetables,” Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Leaflet No. 11, June 1942, W. C. Pelton.

"Strawberries in Farm Gardens,” Agr. Ext. 
Serv., Univ. of Tenn., Knoxville, Tenn., Leaflet 
No. 21, (Pub. 158 Rev.), April 1942, W. C. 
Pelton.

"Tomatoes in the Farm Garden," Agr. Ext. 
Serv., Univ. of Tenn., Knoxville, Tenn., Leaflet

No. 22 (Pub. 180 Rev.), June 1942, W. C. 
Pelton.

"Farmers Wise and Otherwise,” Agr. Ext. 
Serv., Univ. of Tenn., Knoxville, Tenn., Leaflet 
No. 30, June 1942.

"Growing Vegetable Transplants,” Ext. 
Serv., Univ. of Vt., Burlington, Vt., Brieflet 
No. 659, Feb. 1943, Charles H. Blasberg.

"Potatoes— Growing Them in Vermont,” 
Agr. Ext. Serv., Univ. of Vt., Burlington, Vt., 
Brieflet No. 665, March 1943.

"Truck Crop Investigations,” Agr. Exp. Sta., 
Norfolk, Va., Bui. 109, Oct. 1942, Harold T. 
Cook and L. L. Harter.

"Yellow Special Tobacco, A New Flue-Cured 
Variety Resistant to Black Root-Rot," Agr. Exp. 
Sta., Va. Polytechnic Inst., Blacksburg, Va., 
Bui. 346, Jan. 1943, E. M. Matthews and R. G. 
Henderson.

"Contribute to the Victory Program by 
Growing Winter Cover Crops,” Agron. Dept., 
Va. Agr. Ext. Serv., Blacksburg, Va., E-362, 
July 1942.

"Victory Garden Program,” Ext. Serv., Va. 
A. & M. College and Polytechnic Inst., Blacks
burg, Va., E-371 (100M ), March 1943.

"Report of Agricultural Research and Other 
Activities of the Western Washington Experi
ment Station,” Exp. Sta., State College of 
Wash., Puyallup, Wash., March 31, 1942.

"Vegetable Varieties for Home and Com
mercial Gardens in Eastern, Central, and West
ern Washington,” Agr. Exp. Sta., State Col. of 
Wash., Pullman, Wash., Pop. Bui. 76M Feb. 
1943, C. L. Vincent, W. J. Clore, C. D. 
Schwartze, and T . E. Randall.

"Small Fruit Varieties for Home and Com
mercial Gardens in Eastern, Central, and West
ern Washington,” Agr. Exp. Sta., State Col. 
of Wash., Pullman, Wash., Pop. Bui. 168, Feb. 
1943, C. L. Vincent, W. J. Clore, and C. D. 
Schwartze.
. "Commercial Spinach Culture in Western 
Washington,” Western Wash. Exp. Sta., State 
College of Wash., Puyallup, Wash., Mimeo. 
Cir. 113, Feb. 1943, T . E. Randall and C. D. 
Schwartze.

"Lettuce Growing in Western Washington,” 
Western Wash. Exp. Sta., State College of 
Wash., Puyallup, Wash., Mimeo. Cir. 114, Feb. 
1943, C. D. Schwartze and T . E. Randall.

"Growing Pole Peas for Market in Western 
Washington,” Western Wash. Exp. Sta., Puyal
lup, Wash., Mimeo. Cir. 115, Feb. 1943, C. D. 
Schwartze and T. E. Randall.

"Cabbage Growing in Western Washington,” 
Western Wash. Exp. Sta., Puyallup, Wash., 
Mimeo. Cir. 116, Feb. 1943, C. D. Schwartze 
and T. E. Randaill.

"Commercial Potato Production in Western 
Washington,” Western Wash. Exp. Sta., State 
Col. of Wash., Puyallup, Wash., Mimeo. Cir. 
117, March 1943, T. E. Randall.

"Growing Tomatoes in the Puget Sound 
Region,” Western Wash. Exp. Sta., State Col. 
of Wash., Puyallup, Wash., Mimeo. Cir. 118,
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March 1943, C. D. Schwartze and T. E. 
Randall.

"Growing Sweet Corn in Western Wash
ington,” Western Wash. Exp. Sta., State Col. 
of Wash., Puyallup, Wash., Mimeo. Cir. 119, 
March 1943, T . E. Randall and C. D. 
Schwartze.

"Regrassing for Soil Protection in the South
west,” U. S. D. A., Washington, D. C., F. B. 
1913, Sept. 1942, Evan L. Flory and Charles G. 
Marshall.

"Hemp,” U. S. D. A., Washington, D. C.,
F. B. 1935, Jan. 1943, B. B. Robinson.

"Victory Garden,“ U. S. D. A., Washington,
* D. C., AW1-30, 1943.

"Annual Report on Tobacco Statistics 1942,” 
U. S. D. A., Washington, D. C.

"Applying the Techniques of Research to 
Extension Administration,” U. S. D. A., Wash
ington, D. C., E. Serv. Cir. 396, Nov. 1942, 
Barnard Joy.

Econom ics

Surveys of farmer practices in grow
ing tomatoes and lima beans in Dela
ware are given in two recent publica
tions by the Extension Service in that 
State. Delaware Extension Mimeo. Cir
cular 20, “Tomato Cost and Manage
ment Study, Delaware-1942,” by E. P. 
Brasher, presents material similar to 
that given in surveys conducted in two 
previous years on this crop. Forty-five 
tomato growers with yields varying 
from 75 to 785 baskets per acre are in
cluded in the survey. Highest yield was 
not correlated with highest profit per 
acre, although in general high yields 
gave high profits; and as would be ex
pected, low yields were associated with 
low profits and even losses per acre. 
High profits per acre were usually as
sociated with higher costs per acre, 
although there were numerous discrep
ancies in this relationship. The heavier 
soils usually produced higher yields; 
and a comparison of fertility levels, as 
measured by soil tests, with yields in
dicated that the soils with higher or
ganic matter, higher nitrate nitrogen, 
higher phosphorus, and higher potash 
content produced higher yields. Acidity 
and magnesium content seemed to have 
little influence on yields within the 
ranges found in this survey. Likewise, 
liming did not seem to have any par
ticular influence on yield. Applying 
150 to 250 lbs. of muriate of potash as

a side-dresser just before the last culti
vation increased yield markedly. Most 
growers use either stable or poultry 
manure in addition to fertilizer, the 
popular grades being the 2-8-10, 3-8-10,
4-8-8, 5-8-12, and 3-8-15.

The lima bean survey, Delaware Ex
tension Mimeo. Circular 19 “Lima 
Bean Cost and Management Study, 
Delaware-1942,” also is presented by E. 
P. Brasher. This is the first survey on 
this crop conducted in Delaware, and 
31 growers supplied the data. The 
yields varied from 2,171 lbs. down to 
472 lbs per acre. Larger yields usually 
were associated with larger profits and 
low yields with losses. The largest 
individual yield was associated with the 
largest profit and the largest cost per 
acre of growing the crop, and this gen
eral relationship appeared to hold 
throughout the survey with some ex
ception. The Henderson variety usu
ally gave a higher profit than did 
Thorogreen. Applying the fertilizer in 
bands gave the highest yield, while 
broadcasting was intermediate, and fer
tilizer plowed down gave the lowest 
yield. The fertilizer analyses used in
cluded 3-8-10, 4-8-10, 4-8-8, 5-10-6,
5-8-12, and 5-10-5. The rate of applica
tion was around 500 to 600 lbs. per acre, 
with some going up to 800 and some 
as low as 300. Most growers used 
poultry or stable manure in addition to 
fertilizer. The author calls attention to 
the fact that both of these surveys rep
resent the results of only one year’s 
growing conditions, and therefore 
should not be interpreted too broadly. 
It is the intention to summarize the 
results of the three tomato surveys in 
a publication which will have much 
more significance.

"Lima Bean Cost and Management Study,” 
Agr. Ext. Serv., Univ. of Del., Newark., Del., 
Mimeo. Cir. 19, March 1943, E. P. Brasher.

"Tomato Cost and Managemt nt Study,” Agr. 
Ext. Serv., Univ. of Del., Newark, Del., Mimeo. 
Cir. 20, April 1943, E. P. Brasher.

"Factors Affecting Farming Returns in Jack
son County, Florida,” Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Bui. 377, Oct. 1942, 
Max E. Brunk.
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"Peanuts for Oil," Agr. Exp. Sta., State 
College, Miss., Bui. 376, March 1943, Paul 
S. McComas, J. F . O’Kclly, and Frank J. 
Welch.

"Land Subdivision in the New Jersey Pines," 
Agr. Exp. Sta., Rutgers Univ., New Bruns- 
wick., N. J., Bui. 701, Nov. 1942, Joseph F. 
Hauck and Alvin T . M. Lee.

"A Study of Some Phases of Apple Produc
tion in Southern New Jersey," Agr. Exp. Sta., 
Rutgers Univ., New Brunswick, N. J., Bui. 
703. Dec. 1942.

"Farming Efficiently Under War Condi
tions," Agr. Exp. Sta., Clemson Agr. College, 
Clemson, D. C., Cir. 63, Dec. 1942, M. J. 
Peterson.

"State and Local Financial Relations in 
Texas," Agr. Exp. Sta., A. & M. College, Col
lege Station, Texas, Bui. 618, Sept. 1942, H . C. 
Bradshaw.

"Virginia’s 1943 Production Goals and Sug
gestions for Meeting Them," Agr. Ext. Serv., 
Blacksburg, Va., Bui. 154, Dec. 1942.

"Farming Systems in King and Snohomish 
Counties Washington, 1939," Agr. Exp. Sta., 
State Collee of Wash., Pullman, Wash., Bui.

424, Oct. 1942, Woodrow W. Rufener, Orlo H. 
Maughan, Ben FI. Pubols, Earl W. Carlsen, and 
L. C. Wheeting.

"Back the Country— The Rurban Trend in 
Washington’s Population," Agr. Exp. Sta., State 
Col. of Wash., Pullman, Wash., Bui. 426, Dec. 
1942, Carl F. Reuss.

"The Loss of Rural Manpower to War In
dustry Through Migration," Agr. Exp. Sta., 
State Col. of Wash., Pullman, Wash., Bui. 427, 
Jan. 1943, Paul H. Landis.

"A Graphic Summary of Farm Crops," 
U. S. D. A., Washington, D. C., Mis. Pub. 512, 
Feb. 1943.

"Cotton Quality Statistics United States 
1941-42," U. S. D. A., Washington, D. C., De
cember 1942.

"Progress of the Neighborhood Leader 
Plan," U. S. D. A., Washington, D. C., E. Ser. 
Cir. 393, Nov. 1942, Meredith C. Wilson.

"Feed a Fighter in 1943," U. S. D. A., 
Washington, D. C., E. Ser. Cir. 401, Jan. 1943, 
Z. L. Galloway.

"Suggestions for Building and Maintaining 
Interest and Enthusiasm of Neighborhood 
Leaders," U. S. D. A., Washington, D. C., 
E. Ser. Cir. 400, Jan. 1943, Lucinda Crile.

North American Deliveries of Potash Salts 
First Quarter of the Calendar Year 1943

De l i v e r i e s  of potash salts within
the continental United States, 

Canada, Cuba, Puerto Rico, and Ha
waii by the four major producing com
panies during the first quarter of the 
calendar year 1943 amounted to 346,254 
short tons of salts, equivalent to 178,883 
tons of actual K aO, according to the 
American Potash Institute. In this 
total there were, for agricultural use, 
317,033 tons of salts, equivalent to 
160,830 tons K 20 ,  made up of 228,051 
tons of muriate, 61,137 tons of manure 
salts, and 27,845 tons of sulphates. 
For chemical use, deliveries amounted 
to 29,221 tons of salts, equivalent to 
18,053 tons of K 20 .  These figures 
include salts of domestic origin only.

Compared with the first quarter of 
1942, these deliveries represent an in
crease of 26,581 tons of potash salts, 
equivalent to 14,000 tons K zO, over 
the total of 319,673 tons of salts, equiva
lent to 164,877 tons K 20 ,  delivered 
during the corresponding period of a

year ago. This represents an increase 
of 8 % , principally in the category of 
agricultural salts.

For the twelve-month period, April 
1, 1942 to March 31, 1943, total de
liveries of potash sialts by these com
panies amounted to 1,279,709 tons, 
equivalent to 674,161 tons K 20 .  This 
is a 19% increase in salts and a 20% 
increase in K zO-equivalent over deliv
eries of the preceding twelve-month 
period.

POTASH D E L IV E R IE S  
Short Tons KjO 

(United States, Canada, Cuba, Puerto Rico, 
Hawaii)

Jan.-M arch Jan.-M arch
1943 1942

M uriate....................... 134,251 120,288
Manure Salts............ 15,284 14,519
Sulphate and Sul.

Pot. Mag................ 11,295 13,690

Total Agricultural.. 160,830 148,497
Chemical Potash. . . 18,053 16,380

Grand T otal.............. 178,883 164,877
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Commercial Fertilizers
(A  Book

ITH  the appearance of the third 
edition of Gilbeart H. Collings’ 

book, Commercial Fertilizers, this 
popular and useful work is brought up 
to date. (Commercial Fertilizers, Their 
Sources and Use by Gilbeart H. Col
lings, The Blakiston Company, Phila
delphia, Third Edition, 1941. $4.50.) 
This book has gone through three edi
tions within seven years, proof of its 
appeal and indication of the highly 
commendable desire of the author and 
publishers to keep the subject matter 
abreast of new developments.

This new edition is somewhat larger 
in format and contains 24 more pages 
than the second edition. While the 
general style and approach to the sub
ject are the same as in former editions, 
the material has been rearranged to 
some extent, new developments have 
been introduced, and greater or de
creased emphasis has been placed on 
certain subjects appropriate to trends 
in fertilizer manufacture and use.

A new chapter on the use of ammo
nia solutions as sources of nitrogen in 
fertilizers has been added. The greatly 
increased importance of the ammonia 
solutions within the last several years 
and the indications of their continued 
importance in the future of the ferti
lizer industry fully warrant the attention 
given them. The use of these solutions 
has been one of the most significant 
developments in the fertilizer industry.

The material on the potash industry 
also has been considerably revised with 
much more attention given to the 
greatly expanded American potash in
dustry. The newer developments in 
the production of concentrated phos
phates are covered in the appropriate 
chapters. A new chapter dented to 
the so-called rarer elements has been 
included with considerable expansion 
of the material on the use of boron and 
some added information on manganese,

Review)

copper, and zinc in line with increased 
information concerning the use of these 
materials in fertilizers. In the chapter 
on secondary elements, 1 2 -color plates 
are included, which show nutrient- 
deficiency symptoms, particularly of 
the secondary and rarer elements.

New and appropriate sections on 
plant vitamins and hormones, fertiliza
tion of "fish ponds, and rapid methods 
for determining fertilizer needs of soils 
and plants are introduced in this new 
edition. Statistical tables have been 
revised to include latest data available 
to the author when preparing the book, 
and new references have been added 
throughout the book.

Dr. Collings adheres rather closely to 
the manufacture and actual use of fer
tilizers, with only secondary attention 
given to the more theoretical aspects of 
plant nutrition, soil fertility systems, 
and soil chemistry. He covers the field 
indicated by the title and subtitle of his 
book in very complete manner, without 
giving undue attention to details of 
interest only to the snecialist. For the 
latter, a very complete bibliography is 
given at the end of the book.

For those not familiar with former 
editions, a summary of the chapters 
will give an idea of the contents.

The book begins with a chapter cov
ering the historical background on the 
use of fertilizers, with tables giving 
fertilizer consumption by countries, 
states, crops, and materials. The next 
three chapters are devoted to the min
eral nitrogenous fertilizers, with the 
fifth chapter covering the organic nitro
gen carriers. The following three chap
ters take up the phosphatic fertilizers. 
Chapter nine deals with the use of 
ammonia solutions in fertilizers, and 
chapter ten covers the production and 
use of potash fertilizers. The following 
two chapters consider, respectively, the 
secondary and the rarer nutrient ele
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ments. Chapter thirteen takes up the 
elements frequently found in plants but 
not considered essential to plant growth. 
The next chapter deals with soil acidity 
and its influence on fertilizer response. 
The fifteenth chapter gives practical 
information on wise purchasing of fer
tilizers while the following chapter 
gives general and at the same time 
practical suggestions on the use of fer
tilizers relative to crop, soil conditions,

selection of carrier, and related factors. 
These two chapters might be considered 
an applied summary of much that was 
previously covered in the book. The 
final chapter is devoted principally to 
fertilizer placement.

The publishers are to be compli
mented on the excellent typography, 
good printing, and the very durable 
and serviceable binding of the book.— 
J. D. Romaine.

Malnutrition Symptoms and Plant Tissue 
Tests of Vegetable Crops

( From page 1 0 )

toms appeared with levels in the tissue 
of 2,600, 3,200, and up to 4,500 p.p.m. 
It is probable that the level in the tissue 
should be from 5,000 to 7,000 p.p.m. 
and that a level of 3,000 or lower will 
be associated with symptoms of defi
ciency. The total omission of potas
sium from the nutrient solution resulted 
in a marked increase of phosphorus, 
magnesium, and nitrogen in the plant 
tissue.

Slight symptoms of deficiency con
sisted of a dwarf habit of growth, dark 
green foliage, and as the plant matured, 
slight yellowing and white scorching of 
the margins of basal leaves. More se
vere deficiency caused the plants to be

F ig . 7 .  In c ip ie n t stage o f  b o ro n  d eficiency . 
P ig m en ta tio n  in tensified  and leaves very high 

in  lu stre .

decidedly dwarfed, leaves reduced in 
size with the; tips and margins yellow
ing, then the affected tissue dying and 
becoming thin and papery in texture, 
white in color, (fig. 5).

No definite symptoms of magnesium 
deficiency were noted, although the re
duction of this element in the nutrient 
solution resulted in a marked decrease 
of magnesium in the plant tissue.

A group of plants was also grown 
with a nutrient solution lacking boron. 
The foliage symptoms started as a dis
appearance of chlorophyll from all the 
venation, followed by a disappearance 
from the intervenal areas, leaving the 
affected leaves white in color. The 
growing points died. The most marked 
effect was the failure of any of the 
blossoms to set.

B e e ts—Owing to the difficulty of 
securing clear extracts, no plant tissue 
tests were made with beets.

Although a deficiency of nitrogen 
caused the purple pigmentation to be 
intensified in the younger leaves, the 
older leaves faded to a light yellowish- 
green. The plants were somewhat 
dwarfed, lacking vigor, with slender 
leaf stalks.

The leaves of phosphorus-deficient 
plants were much reduced in size and 

had short petioles. The foliage was a 
dull purple color with the underside of
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the leaf entirely overcast with purple 
pigmentation, (fig. 6 ).

Distinctive symptoms were observed 
in plants not receiving boron, com
mencing as a marked intensification of 
purple pigmentation and distortion of 
the leaves. The purple pigmentation 
was much more intense than in the 
case of phosphorus deficiency, hiding 
the natural green of the leaf completely. 
The leaves had a high luster in con
trast to the dull appearance of phos
phorus-deficient foliage, and the leaves 
were ruffled and cupped in contrast to 
the smooth, flat leaves of phosphorus 
deficiency, (fig. 7).

Later the young, developing leaves 
became a dull orange with the leaf peti
oles the same color. Death of the grow
ing point occurred, leaving the plants 
with typical open centers or crowns. 
Large black cankers were found on the 
surface of the beets, usually at the point 
of the greatest circumference.

Potassium deficiency was character
ized by dull, muddy foliage which later 
exhibited a whitish-gray mottling, fre
quently toward the outer edge of the 
leaf but not following a distinct pat
tern, sometimes occurring in fairly large 
isolated patches. Later these areas* died 
and became brown in color, (fig. 8 ).

F ig . 8 .  D eficien t p otassiu m . O u ter edge o f  le a f  e x h ib ited  w hitish-gray m o ttlin g  and la te r  d ied .

Poultry Manure— Source of Nitrogen
(From page 18)

It has also been observed both here and 
in England that there seems to be a 
plant hormone action from manure 
which is beneficial to crops.

At Massachusetts State College, spe
cialists in the various fields make the 
following brief recommendations for 
use of poultry manure, or manure and

the inorganic combination of fertilizers.
L aw n s and G o lf C o u rses. Poul

try manure is one of the best fertilizers 
that can be obtained from the stand
point of grass growth. It should be 
applied in the late fall or winter. The 
objectionable features are weed seed, 
objectionable odor, undesirable litter,
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and some burning from which the 
plants quickly recover.

Pastures and Crops. Poultry 
manure is entirely satisfactory as a 
source of fertility, but should be sup
plemented for many of the crops, par
ticularly clover. It contains a variety 
of less common minerals which may be 
very valuable.

Fruits and Berries. It is very 
useful when used in moderation, and 
should be applied in the spring or very 
late fall. If the poultry ration contains 
magnesium, it will be especially valu
able for fruit. It is excellent for straw

berries when applied the year before 
the crop is set. For raspberries, it 
should be applied in the early spring.

Vegetables. For fertilizing veg
etables it is absolutely satisfactory. Lit
ter manure can be applied up to 16 to 
2 0  tons to the acre, and straight drop
pings up to 5 or 6  tons. It should be 
used more sparingly with peppers, to
matoes, and potatoes.

Flowers. When spaded under in 
the spring, poultry manure can be used 
at a reasonably heavy rate for both an
nuals and perennials.

The Waverly Growers Cooperate on Citrus
(From page 22)

“A cooperative must serve its mem
bers well,” he said. “It must do its 
appointed job better than independents, 
or step out of the picture. Above all, 
it must earn its way by performing as 
many needed services for its members 
as possible.”

And that’s exactly what this Florida 
citrus cooperative is doing. It is being 
useful, and useful things endure.

A real guiding spirit in the Florida’s 
Waverly Growers Cooperative is Wil
helm Lorenz Pedersen, president emer
itus. Mr. Pedersen is a native of Den
mark. He came to the United States 
in 1884. For a while he ran a small 
jewelry store in Iowa and later operated 
a larger jewelry store in another part 
of the state.

In addition to his jewelry business in 
Clarinda, Iowa, he became engaged in 
agriculture—a very vital industry in 
Denmark. Later be sold out his jew
elry business in Iowa and gave up his 
agricultural interest, too. Then he 
came to Florida and became a pioneer 
in citrus growing in the Waverly area.

He is getting up in years now, but he 
still thinks that through cooperative 
effort, the Florida citrus industry will 
really go places.

“I love to help others help them

selves,” he says. “I love to see things 
grow, like citrus trees and cooperative 
enterprises. By working together we 
will go forward to great heights and do 
big things for our growers and our 
nation.”

The Waverly Growers Cooperative 
has some 2 0 0 ' grower members with 
around 5,600 acres of bearing fruit of 
all varieties. The output exceeds 1,250,- 
0 0 0  boxes of citrus fruit each year. 
Through cooperative effort and work
ing together, Waverly growers are be
lieved to have cut their production 
costs in half during recent years, de
spite the higher wages being paid to 
labor.

At Waverly there is a spirit of 
friendliness and wholesome good fel
lowship. The management takes great 
pleasure in showing guests around the 
plant. Every year the number of visi
tors increases. The reception is not a 
matter of “Glad to see you, come back 
to see us another time.” It is a cordial 
greeting and an eagerness to show visi
tors all over the immense cooperative 
plant.

There is a personal escort who cour
teously explains in detail every opera
tion of the plant.
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While the inspection is being made, 
the employees go about their tasks un
interrupted. Every worker is in spic- 
and-span uniform. The plant is as 
clean as a pin. There is nothing artifi
cial about it. The naturalness of the 
cooperative’s systematic operations is 
just as impressive as the common-sense 
practices they are using in servicing the 
groves of their members.

The employees at Waverly know 
they are being treated about as well as 
human beings can be treated. They 
have many advantages which they seem 
to appreciate:

Comfortable rest and recreation 
rooms are provided for both men and 
women. These are equipped with 
modern lounges and easy chairs, table 
tennis, chess, and other indoor enter

tainments. There are also modern work 
rooms and dressing rooms. Excellent 
meals are served employees at actual 
cost, in a cafeteria and lunch room.

At Waverly the employees of a 
unique and moving cooperative are 
satisfied. And that is another reason 
why this band of growers has been so 
successful. They believe in the motto, 
“Live and help live.” They are happy 
in this practical application of a demo
cratic principle, because those who 
work for them are contented in it, too!

Here truly is a cooperative that has 
put cooperation into actual practice. If 
you don’t believe it, drop in some day 
and ask them all about it. They won’t 
just talk and tell you what they are do
ing. They will show you and make you 
believe.

Can Legumes Be Over-Emphasized?
(From page 26)

ing organic matter than on the fallow 
soil, as an increase from 16 to 30 p.p.m. 
was obtained through these organic mat
ter treatments. Likewise, the replace
able potassium content of the legume- 
treated soils increased from 48 to 145 
p.p.m. This suggests that the organic

matter content of soil of the Southeast 
can be increased by either using sum
mer or winter legumes as green manure 
crops and that such additions not only 
add considerable nitrate-nitrogen, but 
also render phosphorus and potash more 
available for crop production.

Fig* 3* V etch  in  a co tto n -co rn  ro ta tio n  is b en eficia l in  so il con serv atio n . T h e  ann ual ru noff fro m  
th is  ro ta tio n  was 1 7 % ,  w hile an ero sio n  loss o f  2 4  to n s p er acre  o c c u rre d ; w hereas th e  co tto n -co rn  

system  lo st 2 4 %  o f  th e  to ta l ra in fa ll  as runoff and gave a so il loss o f  5 9  tons p er acre .
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Value and Limitations of Methods of 
Diagnosing Plant Nutrient Needs

(From page 15)

ing but none later in the day when ni
trogen metabolism has caused the plant 
to use the nitrates as fast as they enter. 
Such a plant needs more nitrogen.

These variations indicate that one 
needs to use some consideration of the 
changing situations involved when 
making the interpretations *of the tests.

Investigators in soil-fertility research 
have not made as fast progress as pos
sible because the point of view has not 
sufficiently included the “why of 
things” or the “how” and “why” of all 
the factors functioning in the perform
ances of a growing crop. When the in
fluences of all the potentialities within 
the sciences are to be considered in 
solving these crop problems, the inves
tigator finds it necessary to do some 
systematic thinking and to follow a 
diagnostic procedure. This means that 
all known factors are examined and 
weighed before arriving at conclusions. 
Thus in studying the nutritional status

of crops whether in experiments, fields, 
greenhouses, gardens, or in flower pots, 
one is constantly confronted with the 
problem of examining and arraying all 
possible facts before any conclusions 
can be drawn. Since the supplies of 
nitrates, inorganic phosphates, and pot
ash are the most frequently encountered 
critical factors, the diagnostician has 
gained much when the guessing about 
their adequacy is eliminated.

P la n t T is su e  T es ts  P r o v e  Valu» 
a b le  in F e r t i l ity  R e s e a r c h .  Prog
ress in fertility research is seriously 
handicapped as long as investigators 
are satisfied to ignore or guess at the 
nutritional status within the growing 
crop. It is a fallacy to argue that a 
technique exists that answers all the 
nutritional questions; yet when the 
tissue test method can indicate a “low” 
or “high” supply, or a state of balance 
of nitrate, or phosphate, or potash at an

T a b l e  I . — P l a n t  T i s s u e  T e s t s  a s  a n  A id  i n  t h e  S t u d y  o f  L o n g -t i m e  F e r t i l i t y  
E x p e r i m e n t s  W h e r e  V a r io u s  P h o s p h 'a t e  C a r r ie r s  A r e  C o m p a r e d . T e s t s  
M a d e  o n  C o r n  a t  E a r l y  T a s s e l i n g  S t a g e . ( H u n t in g t o n , I n d i a n a ; J u l y  
18, 1941. D a t a  b y  M. T. V i t t u m . )

Plot Treatment*
Plant tissue tests Average yield 

(Bu. per acre) 
1919-1940

1941
Yield

Nitrogen Phosphorus Potash

1 None High Very Low Very Low 3 6 .1 2 6 .8
3 BS High Low Very Low 3 8 .4 45 .1
4 SP High Low Very Low 3 7 .6 4 9 .3
5 R P High Low Very Low 3 4 .2 4 3 .7

7 L + B S High Very Low Very Low 39 .1 45 .1
8 L + S P High Very High Very Low 3 9 .3 3 6 .6
9 L + R P High High Very Low 3 7 .5 3 5 .2

20 High Low Very Low 4 4 .8 5 4 .9
21 High Medium Low 4 5 .7 5 6 .3

* B S= 200#  of 18% basic slag per acre on corn and wheat.
S P = 1 8 0 #  of 20% superphosphate per acre on corn and wheat.
R P = 4 8 0 #  of 30% rock phosphate per acre on corn and wheat.
L = 2  tons of ground limestone per acre applied in 1919. 
Res.=Cornstalks and straw returned to the land.
P K = 3 0 0 #  of 0-12-4 per acre on corn and wheat.
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T a b l e  I I . — C o r r e l a t i o n  o f  P l a n t  T i s s u e  T e s t s  W i t h  R a t e s  o f  N i t r o g e n  a n d  
P o t a s s i u m  F e r t i l i z a t i o n .  T r e a t m e n t s  a n d  Y i e l d s  o f  C o r n .  ( D a t a  b y  
H. L. C o o k , o n  C r o s b y  S i l t  L o a m , L a f a y e t t e ,  I n d i a n a ,  1940.)

No.

Materials plowed under 
in lbs. per acre1 Yield

B u/A .

Increases 
above treat
ment No. Is

Plant tissu 

July 10

e test4

Aug. 1

N* KjO N P K N P K

1 1 0 0 2 9 .5 0 H H O H M
2 21 0 3 6 .3 6.8 M H M O H L
3 42 0 4 9 .4 19 .9 H H L M H O
4 84 0 5 2 .8 2 3 .3 H H O H H O

II 11 0 50 3 0 .8 1 .3 O H H O H H
5 21 50 4 9 .4 19 .9 L H H O H H
7 42 50 5 6 .2 2 6 .1 H H H O H M
9 84 50 68.1 3 8 .6 H H H H H M

III 12 0 100 3 3 .8 4 .3 O H H O H H
6 21 100 50 .1 20.6 L H H O H H
8 42 100 5 9 .3 2 9 .8 H H H O H H

10 84 100 7 1 .8 4 2 .3 H H H M H H

1 All plots received 300 lbs./acre of 0-16-4 at planting time.
2 N was in form of cyanamid. Similar data are available with N in the form of ammonium sulfate.
8 Significant difference 3.2 bus./acre.
* 0 ,  none; L , low; M, medium; H, high. Tests are an average of 6 plants from each of S replicates.

early stage of the plant growth, or 
throughout its growing period, it seems 
like common sense to consider such in
formation valuable.

A typical “case history” is given in 
Table I to show how the tissue tests aid 
in studying old fertility experiments.

One of the permanent, general-fer- 
tility experiments maintained by the 
Purdue Experiment Station has been 
running continuously since 1919. This 
held at Huntington, Indiana, includes 
a comparison of various sources of 
phosphates for crop production. Inas
much as these phosphate plots were laid 
out at a time when it was believed that 
the soil could supply adequate quanti
ties of potassium for normal plant 
growth, potash was not included in the 
treatments.

The results of these tissue tests show 
that on the plots where various carriers 
of phosphates have been compared, 
potash has been the hrst limiting factor 
in the growth of corn. The yields of 
these plots have, therefore, been a func
tion of the available potash instead of

phosphorus, and the results obtained 
from the different phosphates are mis
leading. Plot 21, which had received 
some potash, was not receiving enough 
to supply the plants adequately.

As a result of these tissue tests, the 
potash deficiency has been corrected by 
adequate additions of KCl, so that in 
the future the yields will be a function 
of the phosphates used and a true com
parison of the different forms of phos
phates will be obtained.

In recent investigations at Purdue, 
much progress has been made in finding 
effective means of fertilizing corn 
directly on impoverished soils. A typi
cal case history that illustrates this is 
presented in Table II.

Attention is called to the following:
1. Phosphate was adequate in all 

plots; without the tissue tests, one would 
not be sure of this point.

2. In Group I, the tissue tests show 
that nitrogen was the first limiting ele
ment; but as the rate of application of 
nitrogen is increased, potassium be
comes limiting. Without the tissue
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test, we might assume that the larger 
nitrogen treatments were not very 
effective.

3. In Group II, where 100 pounds 
of muriate of potash was plowed under 
with the nitrogen, it is apparent that 
nitrogen has become the limiting ele
ment except on the higher rates where

the plowing down of a phosphate fer
tilizer was compared with a similar 
application of phosphate in the row at 
planting time. In both cases the nitro
gen and potash were plowed under. 
The season was characterized by a pro
longed drought during July and Au
gust. Although the corn on the plowed-

T a b l e  I I I . — P l a n t  T i s s u e  T e s t s  a s  a n  A id  i n  S t u d y in g  P h o s p h a t e  F e r t il iz e r  
P l a c e m e n t  f o r  C o r n . ( D a t a  b y  A . J .  O h l r o g g e , o n  C r o s b y  S i l t  L o a m , 
L a f a y e t t e , I n d ia n a , 1940.)

Fertilizer Treatment, lbs. per acre Plant Tissue Test
Yield

Plowed under Drilled in row N P K
Bus./A

120 lbs. N 
120 lbs. KjO 120 lbs. P206 VH L H 5 6 .6

120 lbs. N  
120 lbs. P2Oj 
120 lbs. KjO H H H 6 7 .3

the adequacy of potash had become 
doubtful by August 1.

4. In Group III, where 200 pounds 
of muriate were used, the potash test 
shows an adequate supply and the 
yields then become a function of the 
nitrogen application. Here it is inter
esting to note that nitrogen had become 
limiting by August 1, and that higher 
rates of application probably would 
have produced additional corn.

The point of view in the research 
represented by Table II was to find 
first, if possible, the boundaries of the 
nutritional factors necessary to produce 
an acceptable corn yield. In this ap
proach, the costs of the treatments were 
not the deciding factors. The needs of 
the growing plant were the prime fac
tors considered. To this end the plant 
tissue technique was used. Each season 
some limitations in the experiments 
were exposed by these tissue tests. This 
permitted corrections to be made for the 
next experiments. It was found that 
many assumptions, even old standard 
practices, were not measuring up to the 
requirements of the plants.

For example, during the 1940 season

under fertilizer plot started slowly, it 
appeared more vigorous throughout the 
latter part of the growing season. Plant 
tissue tests were made on the corn plants 
the first week of August.

It was found on exposing a profile 
across the corn rows that very few active 
roots were in the very dry soil in which 
the row fertilizer was placed. On the 
other hand, there was an abundant 
growth of live roots in the moist soil at 
plow depth in which the plowed-under 
phosphate was placed. In this instance, 
the plant tissue test aided in diagnosing 
the role of fertilizer placement in plant 
nutrition. While the final yield showed 
that the phosphate placed in the row 
was not as effective as that plowed 
under, one would be inclined to assume 
that 120 lbs. of P20 5 per acre applied 
in the row would be more than enough 
phosphate for the corn. However, the 
tissue tests showed that the plants were 
not getting it from the dry soil.

More rapid progress was made in the 
experiments by defining the nutritional 
boundaries involved, and much time 
in the annual replication of these ex
periments has been eliminated. With
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the optimum rate of nutrient supply 
and the method of placement accurately 
bounded, the next phase of the research 
was possible, i. e., to find the most 
economical way to meet these require
ments for the crops grown under spe

cific soil conditions. This is being done 
in experiments that have been conducted 
the past four years in which heavy 
applications of fertilizers have been 
used to obtain the lowest cost units of 
production.

Victory Vitamins
(From page 5)

physical culture, and protect the purse 
from points and pennies. Instead of 
perfecting a good golf stance, I pre
fer to do my own sod chopping where 
it will be of some normal use. My 
leathery coat of tan and my wife’s 
fresco of freckles have been acquired on 
our own fairway of bucolic content.

To many, gardening is something 
brand new; to others, it is an old story. 
Archaeologists who dig into the bowels 
of the earth on the sites of ancient cities 
discover traces of garden ornaments. 
The Indian historians show us plenty 
of evidence that the red brother culti
vated the corn plant long before we 
cultivated him with corn whiskey. 
Colonial patriots at times were prouder 
of having grown a prize pumpkin than 
to have their spluttering signatures on 
the Declaration of Independence. Sage, 
pennyroyal, rosemary and mint, and the 
bright garlands of roses and English 
ivy were the compensations which our 
New England mothers enjoyed in re
turn for severing home ties to begin 
life anew in this savage-haunted realm.

They feed tomato juice and spinach 
to infants, dill pickles to debutantes, 
and extracts of sauerkraut to vitalize 
our declining years. They bring flowers 
to mothers of new-born babes, and the 
florist enjoys his reward along with 
the undertaker. No human habitation 
assumes its right proportions or hides 
its visible defects without herbage and 
flora. Science has stepped in and pro
vided the setting for almost unlimited 
expansion for horticulture.

Yet I have observed that horticul
turists are among the most timid and 
reticent of mortals, despite this vantage

point of universal esteem. Beginners 
seeking to grow their own vine and fig 
tree on heaps of earth thrown out of 
the cellar hole turn to the expert for 
advice and succor.

They come to the horticulturist want- 
ing to grow the earliest tomatoes and 
the climbingest roses, the most head
strong cabbage and the strongest tear- 
jerking onions that nature and their 
own skill can produce. They are 
anxious to have worms for bait, but 
frown on grub worms in their sod. 
They write to the horticulturist to learn 
what to concoct that will deal sudden 
and permanent extinction for “those 
hump-backed bugs that raise warts on 
cucumbers.”

The more adventurous of them seek 
a way to graft a tomato bud on a potato 
root stalk so as to get chili sauce above 
and French fries below. Although they 
are father confessors to many vegetable 
homicides, their chief fault is their 
modesty. Even though you point to 
nursery catalogs to confuse me here, I 
rejoin with the reminder that those 
pamphlets first pass through the hands 
of journalists to stock up on militant 
optimism. Your natural-born horti
culturist will minimize rather than 
extol his own efforts.

In America, the livestock feeders and 
students of field crops have pushed the 
horticulturists off the map, with few 
exceptions. As a consequence, we have 
had more pork than apple sauce and 
more corned beef than cabbage. But 
despite these drawbacks due to mental 
reticence, I know these gentle horti
culturists will never abandon orchard 
grafting for the other kind.
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Whether or not the newly-converted 
followers of old Linnaeus ever succeed 
in producing all their horticultural am
bitions during this hectic summer, I 
am sure they will profit by their sweat 
just the same.

Northern gardening on old soils 
amid the breeding places of all the 
noxious insects known to the state 
entomologist or the exterminator is 
surely a great thing to promote stamina 
as well, as sunburp. Despite lice on my 
turnips and slugs on my tomatoes, de
spite long winters and short asparagus, 
I tell you I would not trade my honest 
hours with the hoe for all the largess 
of the tropics.

BEA U TY and satisfaction in gardens 
are just like that legendary blue 

bird of happiness. One need not chase 
far afield in a vain hunt for them. Your 
own will and favorable weather soon 
bring them to pass beside your modest 
door. If perchance you must rent some 
ground somewhat removed from your 
habitation, the joy of lugging home the 
stuff—if there is anything to lug—will 
be ample reward for the hours spent 
fighting mosquitoes with one hand and 
eradicating blister beetles with the 
other.

I find myself slyly attended by a 
quota of constant companions as I dig 
and delve. These chance acquaintances 
of mine who likewise love this form of 
outdoor sport are the robin, the chip
munk, the toad, the rabbit, and the 
garter snake. Sometimes I think I may 
be the real interloper, not they.

The rabbit seems to think so at least, 
for he lives up to the Uncle Wiggly 
stories I used to read to the kids by 
nibbling voraciously at my peas that 
do not pod, and my beans that do not 
wax. The toad and the snake are my 
allies, for they kill more insects than I 
do, and with less expensive equipment. 
The robin flits about watching me spade 
and hoe, and when my back is turned, 
he seizes upon wriggly morsels found 
in the furrows. The darting chipmunk 
is my daily reminder to step lively in 
good old American fashion, so as to

keep ahead of Jack Frost and the tax 
collector.

The mystery of growth and fruitful
ness, a changing aspect from morn to 
night, the secret chemistry of plant and 
soil, the tranquil moment in the amber 
twilight, the cleaning of the hoe at 
nightfall preparatory to a fond farewell 
as the curtain falls on another day; 
when Mother calls the children to bed, 
and I sit down to spoil it all by reading 
of fierce warfare abroad—that’s my 
American home beside my ambitious 
garden.

But America has sprung from an 
original race of open country folks. 
Like foxes confined who dig furtively 
at foundation walls; so, too, the close- 
hemmed masses of our modern crush
ing city life desire to dig their knuckles 
into the pulsing earth and thus revive 
their latent instincts to produce.

It’s a great game if you don’t weaken. 
He who gets close to the soil may im
bibe some of the alchemy of its age-old 
power and promise, even if what he 
can’t is greater than what he cans 
therefrom.

But let me add just one last word of 
caution to the novice who stakes out 
his plot this spring. Either omit 
melons altogether as being too space- 
devouring, or keep a watchful eye upon 
them in case you can’t resist their plant
ing. Your neighbor boy is no better 
than you were at his age, remember— 
for he is half-brother to the rabbit any
way and likes to forage for stolen fruits.

W ITH  this final fling I leave you to 
hardscrabble along as best you 

may without further recourse to profes
sional hints and paternal suggestions. 
Remember there is a real point to hav
ing a good garden this year—in fact 
several points—the kind that count so 
much in your ration books. And when 
you get everything garnered and much 
succulence canned, give me a ring and 
I ’ll drop in for dinner and sample the 
quality of your production. In this 
service, none can excel me for prompt
ness and quick compliance.
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Circulars
P o tash  P ays on G ra in  (South)
G rea ter P ro fits  fro m  C otton  
T o m ato es (General)
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V in e Crops (General)
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Mother was telling stories of the 
time she was a little girl. Little Harold 
listened thoughtfully as she told of 
riding a pony, sliding down the hay
stack and wading in the brook on the 
farm.

Finally he said with a sigh, “I wish 
I had met you earlier, mother.”

T H E PROPRIETIES
Mike and Cassidy met in the lodge 

room.
“Sure, Mike, my bhoy, and what’s 

the idea of wearing a mourning band 
on your left leg?” asked Cassidy won- 
deringly.

“Me mither has passed away, an’ all 
an’ all,” said Mike miserably.

Cassidy scratched his head, puzzled.
“Why, then do you wear it on your 

leg instead of on your arm?” he asked.
“Well, she was my stepmither,” said 

the other.

GOOD MUSIC
“Dad intimated that your, playing 

was heavenly.”
“He did.”
“Yes; he said, ‘Where do those un

earthly sounds come from?’ ”

“Papa,” asked Willie, “what is mid
dle age?”

“It’s the time of life, son,” he replied, 
“when you would rather not have a 
good time than recover from it.”

Gob: “Can you read my mind?”
Gal: “Yes.”
Gob: “Go ahead.”
Gal: “No, you go  ahead!”

Two young ladies were walking 
down Fifth avenue. Suddenly one cut 
loose with a piercing shriek.

“Look,” she cried in amazement.
“What’s so terrible?” asked her 

friend. “That’s only a midget.”
“Thank God,” said the other girl, 

greatly relieved. “I thought they were 
rationing men.”

To be fit for life in society, every 
child, as well as every dog, must be 
housebroken.—Dr. Edwin G. Con\lin.

SAVED
A man was stranded on a desert 

island; he was afraid of cannibals, so he 
moved very cautiously. As he was 
climbing up a small hill he heard 
voices:

“Who in the hell trumped my ace?”
The man lifted his eyes to heaven 

and said, “Thank God, there are Chris
tians on this island.”

“Did you notice Laura is getting a 
double chin?”

“Yes, I guess it was too much wodc 
for one.”

A lady visitor at one of the busy 
Kaiser shipyards on the Pacific Coast 
recently stooped over to tie a knot in 
her shoe. The next thing she knew, 
a bottle of champagne was broken 
across her stern and she was launched!

It takes a long time to get acquainted 
but only a minute to fall in love, and 
the tragedy of many is that they fell in 
love before they got acquainted.
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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  Y O R K  CHICAGO LO S A N G E L E S

BORAX
JjOSi cuyUcultube

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



SAVE THAT SOIL
A 16mm., sound, color film depicting the early South, the results of the 
one-crop system, and the reclam ation and conservation of Southern soils 
through the use of legumes and modern methods of soil management. 

Running time, 28 min. (on 1200-ft. reel).

0 i hher 16MM. C O LO R  F IL M S  A V A IL A B L E  
Potash in Southern Agriculture Potash from Soil to Plant 
In  the Clover Potash Deficiency in Grapes and
Bringing Citrus Quality to M arket Prunes 
Machine Placem ent of Fertilizer New Soils from Old 
Ladino Clover Pastures Potash Production in America

W e shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of time of loan.

For additional information write:

AMERICAN POTASH IN STITU TE, INC.
1155 Sixteenth Street W ashington, D. C.



CONSERVE

UAL VEGETABLE SEEDS
FO R

ICTORY FOODS WITH

The Seed Protectant which is proving 
its Revolutionary Advantages. . .

SAFE for delicate seeds and safer for operators.
PROTECTS against "damping off” and seed decay.
COMPATIBLE with inoculation.
STIMULATES growth — healthy plants — higher yield.
LONGER-LASTING. Retains strength. Coats evenly. 

Adheres well.
SELF-LUBRICATING — Peas need no graphite.
"BUFFER" in Spergon prevents weakening by 

soil chemicals.
PAYS ITS W A Y  by producing higher yield.
UNIVERSAL — one chemical (organic) for many 

varieties o f seeds.

For fu ll information and distributors’ names, write 

N AUG ATUCK CHEMICAL DIVISION

UNITED STATES RUBBER COMPANY
1230 Sixth Avenue * Rockefeller Center New York
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P i 'esident A m erican  P o tash  In st itu te

AMERICAN CHEMICAL SOCIETY MONOGRAPH NO. 91
• • •

AMONG American chemical industries that have attracted national and 
. international attention due to their war-emergency performance, few 

have exceeded the American potash industry.
This interesting and well-written survey of the development of the American 
potash industry during the last fifteen years is particularly important at 
the present time, when the food problem is second in importance only to the 
war itself. After a brief review of the present sources of potash, complete 
details are given as to production, both domestic and foreign; present 
status of the industry; and its future prospects. Special attention is ac
corded to Carlsbad, N. M., and Searles Lake, Calif., developments, and to 
the fundamental technology of potash. This important volume has been 
made unusually attractive by the inclusion of a large number of excep
tionally good photographs of all phases of the industry.
Dr. Turrentine, of the American Potash Institute, is one of the country’s 
leading authorities in this field. His work will be welcomed as a most 
significant addition to the literature of the subject by all who are interested 
in any way in the prodution and use of potash and related products. This 
book will be required by public libraries, as it is the only source of reliable 
information on the current status of this vital resource.
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TH REE ELEPHANT BORAX

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.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
Mich.

Florida Agricultural Supply Co., Jackson
ville and Orlando, Fla.

Hamblct & 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.
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., Greenville, Tenn., Nashville, 
Tenn., and Wilmington, N. C.

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  Co r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY
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In Retrospect of . . .  .

An Era’s End

NOSTALGIA may be nonsensical, but I expect that as long as men 
have memories one can expect a little indulgence of that kind on 

the sly. So let’s hit the pipe and dream backwards, despite the tanks 
and taxes.

Subtract three decades from 1943. What you have left on the old 
scribble pad is 1913. That year of A. D. spells “ancient dominoes” to 
most of the young huskies who are too busy with history in the making 
to pause and ponder about a yellow leaf of yesterday.

But to me and to hosts of my be
fuddled generation, that year 1913 
marks what seems now to have been 
the last lap of an era which vanished 
in the smoke screen set up by the con
flict of 1914-18.

To us who have doubled our years 
of life since that way-back summer, the 
comparative simplicity and tranquility 
of existence in the two preceding dec
ades our youth of that day had known 
are as hard to visualize as the rigorous 
reality which the coming peace must 
bring.

Though Congress may disagree with 
them, we must admit while we have

our hair down that the economists were 
not so far off the beam when they as
signed 1913 as the last year in a cycle 
of seasons used to figure farm parity 
price and income formulas.

So in attempting to value the cir
cumstances surrounding us older “be- 

• wilderites” in relation to 1913, and 
why it seems significant to us in retro
spect, let’s blend a little of the personal 
along with the political and philosophi
cal. Personal whims don’t mean much 
any more, but they do sort of humanize 
both ancient and current history.

The only strange thing about it is 
that I can peer over the experts’ slide

3
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rules and tabulating machines and find 
more interesting things than dull digits 
in a review of that “golden age” of agri
culture, so rudely and completely shat
tered by “repercussions” of world events 
since 1913.

Probably I wasn’t the only chap who 
secured his first paying job and pock
eted his first steady wages in that 
almost forgotten summer of 1913. 
Anyhow, we bade good-bye to a lot of 
twisting, aimless, barefoot trails and 
swimming-hole day dreaming that year, 
and gave ourselves with buoyant hope 
to the pursuit of success according to 
all the dictates of copy-books and em
broidered wall mottoes.

TO be sure, there were Get-Rich- 
Quick Wallingfords going the 

rounds in magazine stories those days, 
but they did not blot out for us the 
earlier Pluck and Luck and Do and 
Dare series so smudgy with thumb 
prints in the town’s circulating library. 
Although we were not anxious to be
come little Rollos or Lord Fauntleroys, 
in spite of well-meaning mothers, our 
vision of personal achievement held a 
decidedly vigorous and virtuous tone, 
with a little touch of crusading in our 
commercialism, while it lasted.

To be good for something was bet
ter than just being good, but neverthe
less we did have a code of standards 
just the same, and kept it handy as long 
as we could.

Our whole state did not boast one 
single economist that summer, or he 
might have raised a feeble voice to 
warn us that “world forces were shap
ing our destiny” or that those few 
throbbing autumn days ahead of us 
that season would usher in a hard kill
ing frost to nip the last fruits of “laissez 
faire” from the oft-shaken plum tree.

But we wouldn’t have known what 
such fancy words meant anyhow. We 
only read the old North American 
Review to bone up on school debates, 
and we skipped the words we couldn’t 
pronounce. In fact, none but a few 
scholarly savants used the phrase until 
the dollar doldrums came creeping over

us in the wake of the war. All we 
knew or thought about in that happy 
summer was the security of a stipend, 
the society of our friends, and the open 
road to somewhere which youth found 
landmarked with cock-sure direction 
signs put up by former successful 
travelers.

My first away-from-home job was 
connected with the publication of ex
periment station circulars, which turned 
my embryonic imagination into chan
nels that have since become either 
streams of habit or eddies of uncer
tainty.

Like the vocation of farming as it 
was then followed by neighbors we 
knew, the original station circulars 
were not garnished with literary and 
graphic appetizers, to make them easily 
swallowed and pleasantly digested. 
The only diversions in the educational 
field known to the farm craft in those 
days were winter institutes and sum
mer plowing matches. When you got 
a sober covered circular from the experi
ment farm, it was classed with the 
almanac and the Bible, but it lacked 
the corny humor of the former or the 
circulation power of the latter. But 
farm life was hard anyhow, and you 
couldn’t expect to have it alleviated by 
a mere editorial spasm or two.

IN scanning the agricultural back
ground of 1913, we find it blessed 

with more than its normal desideratum 
of democracy—the Democratic Party 
being at the helm of state. David H. 
Houston of Missouri (no dirt farmer) 
was Secretary of Agriculture in Wood
row Wilson’s cabinet. However, no 
untoward signs of paternalism were 
manifest in the doings and doctrines 
emanating from that comparatively 
tiny bureau housed in some rambling 
red brick buildings that would not do 
for a janitor’s annex today.

Indeed the only form of “farm relief” 
on the horizon that summer (aside 
from more and bigger bulletins and 
thicker packets of free seeds) did not 
come from the Houston bureau at all, 
but bulged out as a fight for a nobler
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use of the infant parcel post on the 
R. F. D.—and was led by a scrappy 
Texan, Albert Burleson, then Post
master General in the gloomy old tow
ered edifice so long a landmark on 
Pennsylvania Avenue. The “cause” 
had something to do with giving re
mote farmers a chance to get or send 
packets of merchandise weighing up to 
twenty pounds by parcel post without 
buying special kinds of stamps to affix 
on them.

Oh, sure, the rural mail was the big 
event of those days! It was the main 
avenue for covering distance and keep
ing in touch with fads, fashions, and 
fundamentals. The big department 
store catalogs were cluttering up the 
sitting room and the overland sales
men and country storekeepers were 
doing their darndest to keep the gov
ernment from bankruptcy through serv
ing as errand boys for city slickers with 
something to sell by mail. But the 
masses clung to dollar-saving schemes 
and boosted Burleson’s program.

Nothing more serious than this oc
cupied the rural forums of 1913. We 
were blissfully unaware of any porten
tous troubles of an international kind, 
and our main concern was to take part 
in just such purely domestic squabbles. 
Maybe they were a part of the four 
freedoms or self-determination, but we 
did not call them that.

The climatic vagaries of 1913 re
mind us a little of present weather be
havior. The season started late, and it 
was very wet until June. After that it 
turned hot and dry and the whole

Southwest was under a long siege of 
drought. Yet when they counted up 
the score at harvest time, the national 
corn crop exceeded two billion bushels, 
and at the average price of seventy 
cents a bushel then current, it proved 
to be the most valuable maize storage 
that the country had known to date.

In May 1913, wheat brought 93 cents 
for No. 2 northern; hogs at Chicago 
were about $8.50; creamery extra but
ter stood at 28 cents a pound; Ameri
can cheese was 14 cents wholesale; and 
take due note—draft horses brought 
$235 to $300 for medium weights and 
ordinary farm chunks were quoted at 
$150 to $215 each.

The country was keenly awake to a 
real meat shortage that season, too. 
The agricultural leaders were much 
concerned about the drop in livestock 
production for slaughter, and one pro
posal asked for municipal abattoirs. 
Others wanted boys’ pig clubs to be 
started, and still others supported the 
rather new and novel cooperative live
stock shipping associations to displace 
the country stock buyer in the local 
market. One big reason for this was 
that Argentina had supplanted the 
United States as the chief European 
provision-supplier of fresh and cured 
meats. The velvet had gone from the 
huge export trade abroad, and nothing 
much had been done to stimulate and 
regulate the meat production and dis
tribution system here at home to take 
up the slack. Hindsight was again 
better than foresight, a common fail
ure in our diplomacy and planning.

Because of failure of the meat in
dustry to keep step with home demand 
in the decade between 1903-13, the 
old Chicago International set up spe
cial boosting exhibits that winter to 
coax more life into the sirloin and 
pork-chop trade.

FOR about the fourth time in suc
cession, it was noted that the heavy 

end of the premiums awarded to beef 
steers at this index show were placed 
on yearlings and baby beef calves. “The 

( Turn to page 50)



T h e  b eets in  th e  fo reg ro u n d  receiv ed  9 0 0  lb s . o f  0 -8 - 2 4  p er a c r e ;  th o se  beyond  th e  first stakes, 
th e  sam e plus 1 ,0 0 0  lb s . o f  s a l t ;  beyond th e  second stakes, 0 - 8 - 4 8 ;  and beyond th e  th ird , th e

0 -8 - 2 4  w ith 5 0 0  lb s . o f  sa lt.

Salt With Potash 
For Some Crops

By Paul M. Harmtr
Professor of Soils, Michigan State College

I CAN well remember when, as a 
youngster, I was told that in the 

solution of a problem which required 
considerable diplomacy it was some
times necessary to “salt the cow to catch 
the calf.” Later on came the advice 
that instead of “swallowing a statement, 
hook, line, and sinker,” it was fre
quently advisable to take that statement 
“with salt.” I didn’t realize then that 
it would ever be necessary to “salt a 
crop to catch a good yield.” When, 
many years later, the first sugar beet 
institute was held at Michigan State 
College in the winter of 1923-24, I was 
surprised by the argument advanced by 
one farmer from the “thumb” district 
in Michigan regarding the benefits 
which he had been securing from the

use of salt on his sugar beet crop. The 
audience took his statement “with a 
great deal of salt.” In fact, the response 
he received bordered on ridicule.

The thought occurred to me during 
that discussion that if there should be 
any basis for his argument, the benefits 
which would be secured ought to be 
considerably greater on muck soil than 
on the mineral soil which he was farm
ing. This should be true especially if 
the benefits were due to the sodium in 
the salt, since the sodium content of 
organic soil is very small. The result 
of this chance discussion was that in 
the spring of 1924 I laid out a set of 
plots on our muck experimental field 
near East Lansing in which salt was 
used with phosphate alone, and as a
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supplement to the regular potash and 
phosphate fertilization. These same 
plots were continued each year to the 
fall of 1930, and during this time some 
striking results were secured. Some 
crops showed a marked benefit from 
salt, but only when applied with potash, 
while others were not affected at all by 
the inclusion of salt in the fertilization.

With the transfer of our central ex
perimental plots on muck soil to a muck 
area on the College farm at East Lan
sing in 1931, the study with salt was 
discontinued for a year, but new plots 
were laid out in 1932. This muck had 
been broken once previous to the break
ing in 1930, but had been used as pas
ture for the College herd for many 
years. These plots were an enlargement 
of the first set in that the treatments 
included the use of 2 0  per cent imported 
kainite as a source of potash, included 
because the chief impurity of kainite is 
sodium chloride. The plots were con
tinued until the fall of 1941. In the 
spring of 1942 the salt study was again 
continued with the establishment of a 
set of plots on a virgin muck soil, part 
of a 2 0 0 -acre area of deep muck still 
owned by the College from the original 
land grant made in 1855.

Within recent years, the potash situa
tion in this country has undergone a 
very marked change. Instead of being 
dependent on Germany, as at the time 
of the first World War, the United 
States is now producing, within our 
own country, all the potash that we 
require. Although most of the refined 
American potash salts contain at least 
60 per cent KoO, equivalent to 95-98 
per cent potassium chloride, the potash 
mines located at Carlsbad, New Mexico, 
are producing a mine-run potash salt of 
commercial importance called manure 
salts, containing around 40 per cent 
potassium chloride, equivalent to 22-26 
per cent K 20 ,  with about 55 per cent 
sodium chloride as the principal im
purity. It is only natural that we should 
include, in our new set of plots, treat
ments with this American mine-run salt 
rather than to use imported kainite. 
Owing to the present situation in

America, it now appears possible that 
the farmers of our country may find it 
to their advantage to use some of the 
lower-grade potash salts. If this should 
prove to be the case, it is advisable that 
we know a little more about the possi
bilities of fertilizing with this low-grade 
potash, and with salt, and more about 
the crops which are salt-responsive and 
which are, therefore, likely to be espe
cially benefited by such fertilization.

The purpose of this study, as finally 
outlined, was to determine several 
points; viz.,

1. What crops will ordinary salt 
benefit?

2. Can the potash application be re
duced or omitted entirely when 
salt is used?

3. Is the benefit from salt due to the 
sodium or the chloride contained 
in it?

4. Is there an economical and effec
tive source of salt in the form of 
an impurity in low-grade potash 
fertilizer?

For that reason, I am presenting in 
Tables 1 and 2 average yields of some 
of the salt-responsive crops, as secured 
from the various treatments in our ex
perimental studies for a period of years. 
A review of these results shows that 
salt is highly effective in increasing the 
yields of several crops and that it can-

T he sugar beet leaves shown in th e p ictu re  were 
c a re fu lly  selected  to  b e  o f  the sam e age. T he 
upper ones received  no sa lt while the low er ones 
received  1 ,0 0 0  lb s. p er acre . Note the areas a f 
fected  by le a f  spot on those w ithout sa lt, a 
disease th at generally  does not ap p ear on the 
sa lt-trea ted  beets u n til around 1 0  days la te r .
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T a b l e  1 .— E f f e c t  o f  V a r y in g  S a l t  a n d  P o t a s h  A p p l i c a t i o n s  t o  M u c k  S o il

on  Y ie l d  o f  S e v e r a l  C r o p s  *

Order
of

Plots**

Fertilized*** 
annually 600 
lbs. per acre 

1932-37. 900 
lbs. per acre 

1938-41

Annual salt 
application 

1932-41 
lbs. per 

acre

Average yield in tons per aere

Roots
Celery Swiss

chard
Table beets Turnips Mangels

6 years 
1932, ’34, 

’35, ’37, ’38 
& ’39

4 years 
1935, 

’36, ’38 
& ’39

2
years
1932,

’40

8 years 
1933-35  

and 
1937-41

2
years
1932,

’36

1 , 6, 11 0-8 -2 4 0 10.4 9 .8 12 .1 19.2 17.7
2 0- 8-12 500 18.2 11 .6 18 .0 2 2 .3 2 3 .5

3, 8, 10 0 -8 -2 4  . 500 19.3 13 .6 2 3 .8 2 5 .3 2 6 .5
7, 9 0 -8 —24 (Kainite) 0 17.4 13 .0 2 3 .9 2 5 .2 2 2 .4

5 0 -8 -2 4 1000 2 1 .9 15 .5 3 1 .4 2 5 .5 3 1 .0
4 0 -8 -4 8 0 17.0 12.4 2 2 .4 2 2 .9 2 3 .0

12 0- 8-0 500 5 .6 4 .2 4 .7 11.9 7 .7

* An earlier and more detailed report of the results presented in Tables 1, 2, 3, and 4 was published 
as the “Effects of Applying Common Salt to a Muck Soil on the Yield, Composition, and Quality of 
Certain Vegetable Crops and on the Composition of the Soil Producing Them,” in Jour. Am. Soc. Agron. 
Vol. 33, No. 11, Nov., 1941.

**  Plots 7 to 12, inclusive, were not established until 1933. Averages of table beets, Swiss chard, and 
mangels include only plots 1 to 6 in 1932.

* * *  Potash in 0-8-24 applied on plots 7 and 9 was in the form of imported Kainite (20 per cent potash); 
potash used in mixtures for remaining plots was in form of the muriate, 50 per cent KsO containing 
approximately 12 per cent sodium chloride in 1932 and 1933, and 60 per cent K2O containing approxi
mately 2 per cent sodium chloride from 1934 to 1941, inclusive.

T a b l e  2 .— E f f e c t  o f  V a r y in g  S a l t  a n d  P o t a s h  A p p l i c a t i o n s  t o  M u c k  S o il  
o n  Y i e l d , S u g a r  C o n t e n t , a n d  P u r i t y  o f  S u g a r  B e e t s

Order
of

Plots

Fertilized* 
annually 600 
lbs. per acre 

1932-37. 900 
lbs. per acre 

1938-41

•

Annual 
salt 

application 
1932-41 
lbs. per 

acre

Average for 8 years, 1932-41

Tons per acre Sugar

Purity
%Roots

(crowned)
Tops and 
Crowns**

Sucrose
%

Recover
able*** 
lbs. per 

acre

1 , 6, 11 0 -8 -2 4 0 8.2 9 .4 15 .0 2049 8 5 .2
2 0- 8-12 500 10.7 13.0 15.4 2779 8 4 .5

3, 8, 10 0 -8 -2 4 500 12 .1 13.6 15.7 3249 8 5 .6
7, 9 0 -8 -2 4  (Kainite) 0 11.8 12.7 15.8 3197 8 5 .8

5 0-8 -2 4 1000 12.2 12.8 16.0 3312 8 4 .9
4 0 -8 -4 8 0 11.4 10 .7 15.8 3109 86.1

12 0- 8-0 500 3 .3 8 .3 10 .3 466 68 .5

•Source of potash on all plots except 7 and 9, 50 per cent muriate 1932 and 1933; 60 per cent in 
later years.

f *  Tops and crowns not weighed in 1941. Average for 7 years only.
* * *  Recoverable sugar equals total sugar multiplied by per cent purity.
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not be used as a substitute for potash 
but rather as a supplement to it. It is 
interesting to note that the salt, when 
used with potash, did not decrease the 
percentage of sugar in the sugar beets 
nor the percentage of purity, which is a 
measure of the proportion of sugar 
that can be recovered in the sugar fac
tory. When the potash was omitted 
and salt used with phosphate alone, 
yield, sucrose, and purity percentages 
showed decided decreases. In addition 
to the crops listed in Tables 1 and 2, 
which were greatly benefited by the salt 
application, cabbage, celeriac, kale, 
kohlrabi, radishes, and rape have shown 
some benefit from salt, applied in addi
tion to the regular fertilization. Crops

T h e ta b le  b ee t leaves at the le ft  have turned  
p u rp le p rem atu rely . T h e  effect o f  th e  sa lt a p 
p lica tio n  is to  keep  the leaves grow ing w ith a 

h ealth y  green  co lo r  up to  th e  tim e o f  fro s t.

which have shown no response to salt 
in these trials include asparagus, broc
coli, Brussels sprouts, carrots, cauli
flower, corn, lettuce, onions, parsnips, 
peppermint, potatoes, rutabagas, spin
ach, and tomatoes. It must be noted 
that the potash used in the fertilization 
of these crops contained small quantities 
of salt as an impurity.

With the annual applications made 
each year but the crops rotated on the 
plots so that they were not grown on 
the same area for two years in succes
sion, the 1 ,0 0 0 -pound-per-acre applica
tion of ordinary salt gave better results 
in the early years than did the 500-

pound application. In the later years, 
however, the build-up of salt in the soil 
was such that the 500-pound application 
generally gave as high yields and some
times higher than did the 1 ,0 0 0 -pound 
application. It should be realized, how
ever, that in most rotations, the salt-re
sponsive crops are not likely to be re
peated year after year but are more 
likely to be alternated with non-salt- 
responsive crops. For that reason, it is 
quite possible that, on organic soils, the 
1 ,0 0 0 -pound application of salt may be 
well worth while for the four members 
of the beet family, and for turnips and 
celery.

Because of this very marked influence 
from the use of salt, when applied along 
with potash, on yield of several different 
crops, a study was made to determine 
the effect of the salt application on the 
chemical composition of the crop. The 
work was done in cooperation with Dr. 
E. J. Benne of the Chemistry Experi
ment Section in the Division of Agri
culture at Michigan State College. Al
though a number of crops were ana
lyzed, the analyses of only a few are 
presented in Table 3. The percentage 
of sodium oxide in the green crop 
showed a marked increase when salt 
was applied, except in the case of tur
nips where the increase was slight. The 
content of potash showed a slight de
crease with use of salt, except in the 
case of turnips. The amount of sodium 
oxide removed in the crop was increased 
very markedly in all three crops when 
salt was applied. The amount of potash 
was slightly increased in celery, showed 
no variation in the case of table beets, 
and was markedly increased in the case 
of turnips. The analysis of the crops 
which received 2 0  per cent kainite 
showed a composition similar to those 
receiving the 60 per cent potash plus 
salt. Onions, unlike the other crops, 
showed a decrease in yield when salt 
was applied, while asparagus was not 
benefited. The percentage of sodium 
oxide absorbed by the onions was very 
low, although there was some increase 
when salt was applied. The amount of 
sodium oxide removed by the crop
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showed a considerable increase but the 
maximum absorbed was only a fraction 
of that absorbed by the other three 
crops. Both the percentage potash in 
the onions and the amount removed by 
the crop showed a decrease when salt 
was applied.

The question next arose as to whether 
the benefits of the salt were due to the 
sodium or the chloride. In order to 
get some idea of this, both sodium and 
chloride were determined in the 1937 
crops of sugar beets and celery. A dis
turbing factor in this study lay in the 
fact that the potash applied was like

wise combined with chloride. Table 
4 shows the percentages of these con
stituents and the ratio between sodium 
oxide and chloride of the different treat
ments. It is interesting to note that, al
though both sodium and chloride were 
absorbed in greater amount where salt 
or kainite was applied, the absorption 
of sodium was very much greater than 
that of chloride, as indicated by the dif
ference in ratios. It should also be 
noted that by far the greater proportion 
of the chloride absorbed by the sugar 
beet crop, when salt was applied, was 

{Turn to page 48)

T a b l e  3 .— E f f e c t s  o f  V a r y in g  S a l t  a n d  P o t a s h  A p p l ic a t io n s  to  M u c k  S o il s  
o n  t h e  C o n t e n t  a n d  R e m o v a l  o f  S o d iu m  O x id e  a n d  P o t a s h  b y  C e l e r y , T a b l e  
B e e t s , a n d  T u r n i p s

Fertilized Percentage in Pounds per acre
annually Annual salt Crop green crops removed in crop

Order 600 lbs. per acre application yield
of plots 1932-37 1932-38 tons

900 lbs. per acre lbs. per acre per acre Soda Potash Soda Potash
1938 (NajO) (KjO) (Na20 ) (KjO)

Celery—Average 1937 and 1938 crops

1 , 6, 11 0 -8 -2 4 0 2 3 .0 0 .0 8 0 .2 7 35 126
3, 8, 10 0 -8 -2 4 500 3 0 .9 0 .31 0 .2 3 189 142

5 0 -8 -2 4 1000 3 4 .4 0 .2 8 0.22 191 149
7, 9 0 -8 -2 4  (Kainite) 0 3 1 .8 0 .2 6 0 .2 3 168 145

Table beets— Total crop— 1938 crop

1 , 6. 11 0 -8 -2 4 0 2 0 .3 0 .1 3 0 .4 3 53 175
3, 8, 10 0 -8 -2 4 500 2 9 .2 0 .3 0 0 .2 6 177 152

5 0 -8 -2 4 1000 2 8 .4 0 .3 6 0 .31 206 178
7 ,9 0 -8 -2 4  (Kainite) 0 2 7 .3 0 .3 0 0 .3 2 162 176

Turnips— Roots only-—1938 crop

1 . 6, 11 0 -8 -2 4 0 8 .1 0 .0 7 0 .1 8 11 29
3, 8, 10 0 -8 -2 4 500 11 .6 0 .11 0 .1 7 26 40

5 0 -8 -2 4 1000 13.0 0 .0 9 0.22 24 58
7 ,9 0 -8 -2 4  (Kainite) 0 11.7 0 .1 3 0 .1 8 30 43

Onions— Bulbs only— 1939 crop

1 , 6 0-8 -2 4 0
Bu.
1017 0 .004 0 .1 3 2 .3 71

3 0 -8 -2 4 500 895 0.010 0.12 5 .0 59
5 0 -8 -2 4 1000 914 0.Q15 0 .11 7 .7 56



T his M aryland fa rm er supplem ents grazing w ith gen erous ra tio n s  o f  feed  to  keep  h is d airy  cows at
peak m ilk  p ro d u ction  throu gh ou t th e  season.

How Best Use
Our Feed Crops?

By C. B. Sherman
U. S. Department of Agriculture, Washington, D. C.

IN this war and immediately after
ward, the best use of crops to get 

the best human results from them is of 
utmost concern. Essential facts con
cerning: nutritive values of foods and 
human dietary requirements have been 
provided by comparatively recent in
tensive research. This knowledge has 
come in time to supply a nutritional 
basis for planning the most efficient pos
sible use of our resources at a time 
when, vast as they are, these resources 
do not readily equal the world-wide 
demands that will be made upon them.

This efficiency in use is measured by 
the output of food nutrients obtained 
per unit of resources used. Raymond 
P. Christensen, with others in the U. S. 
Department of Agriculture, has been

exploring the possibilities and has 
brought forth some interesting results 
that are capable of very practical ap
plication.

Resources considered by them are 
given quantities of feed, land, and labor. 
Definitions, methods, measurements, 
and analyses used in these explorations 
have been meticulously set forth in re
port form, but space requires that the 
tacts here be limited to those that 
answer the practical question which 
involves the readers of this magazine; 
namely, how can we best use our feed 
crops after we raise them?

The various classes of livestock com
pete directly in many areas for feed, 
land, and labor as well as for other re
sources, Mr. Christensen reminds us.

11
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Within a short period, say one year, 
substantial shifts in the allocation of re
sources among classes of livestock may 
take place. In the period ahead, we 
shall probably have to so use our re
sources for livestock production as to 
contribute most to the total food supply.

Feed units are used when comparing 
the feeds consumed by each class of live
stock, and the efficiency in turning them 
into food nutrients. Other relation
ships, the use to which the farm prod
uct is usually put, and other pertinent 
considerations are weighed and plotted. 
The practical deductions in regard to 
feeds, when reduced to laymen’s terms, 
are as follows: •

Hogs are most efficient in converting 
feed grains into food energy and fat on 
an average basis. But in areas where 
large quantities of roughage feed are 
available, grain used in combination 
with otherwise unused roughage to pro
duce milk will yield more food energy 
and fat than the grain would yield if 
used in alternative ways. The really 
significant comparison to make between 
livestock is their efficiency as sources of 
protein, minerals, and vitamins. Certain 
minimum quantities of animal proteins 
are required in human diet. Protein is a 
rough measure of the lean meat ob
tained from livestock, and the produc
tion of meat animals at the present 
levels is desirable chiefly because meat 
is a so-called morale food which con
sumers seem to crave.

Further Comparisons

Whole milk and eggs rank ahead of 
meat animals as sources of protein, 
minerals, vitamin A, and riboflavin, 
whereas meat animals are more efficient 
as sources of thiamine and niacin.

Although feed can be shifted among 
the classes of livestock rather quickly 
over a short time—a year for instance 
—such shifts are limited by the pos
sibilities of changing livestock numbers 
and changing the feed consumption 
per animal. Hogs and poultry pro
vide the greatest opportunities for 
changing numbers in a relatively short

time, while the number of milk cows 
may be increased by reducing the rate 
of culling.

Assuming that additional feed will be 
available for increased livestock, what 
will be the average efficiency of each 
class of livestock in converting this ad
ditional feed into nutrients? The effi
ciency of livestock in using this addi
tional feed will be affected by changes 
in the number of animals as well as 
by changes in production per animal. 
Without going into all the side con
siderations, what can be said about 
changes in production from the view
point of distributing the available feed 
supplies among livestock in a way to 
maximize output of the food nutrients 
which are expected to be in short 
supply?

The Increased Goal

Compared with other farm products, 
the goal for milk should be much 
higher next year—that seems obvious 
to Mr. Christensen and his associates. 
The most efficient way of supplying the 
food nutrients that are needed most is 
to use more of our milk as whole milk, 
and to try to produce more milk as 
well.

Production of milk could be in
creased considerably in the next year 
or two, he points out, if feed is made 
available and the necessary economic 
incentives are provided. According to 
the best information, a 5 per cent in
crease in milk per cow could be ob
tained by heavier feeding, without de
cline in average efficiency.

As the feed supplies are limited in 
spite of our huge crops last year, it will 
probably not be possible to have great 
expansion in milk production and yet 
maintain the present output of other 
livestock products. So, another year, it 
may be necessary to reduce the output 
of these other products.

If we are to increase food output in 
terms of food nutrients, that may be 
the thing to do. What then are the 
conclusions from this point of view?

( Turn to page 44)



S ericea  lespedeza is b e in g  mowed fo r  hay when p lan ts  are  ap p rox im ate ly  1 2  inches h igh . At th is
stage sericea  m akes good hay .

Sericea Is A Good Crop
By R. Y. Bailey

Chief, Regional Agronomy Division, Soil Conservation Service, Spartanburg, S. C.

A FTER  a slow start, sericea lespedeza 
I J L  is steadily coming into its own as 
an important crop in the South. From 
1896, when the first planting was made 
at the North Carolina Agricultural Ex
periment Station, until 1934 it was esti
mated that less than 2,500 acres had 
been planted to sericea in the seven 
Southeastern states of Virginia, North 
Carolina, South Carolina, Georgia, 
Florida, Alabama, and Mississippi. 
Since that time, the acreage in these 
states has been increased to more than 
1 0 0 , 0 0 0  acres.

Slow progress during the earlier 
years was due largely to a lack of infor
mation about cultural methods, utiliza
tion for hay and grazing, and to the

13

limited supply of seed. In many in
stances, unscarified seed was planted 
at such a low rate per acre and covered 
so deeply that very thin stands were 
obtained. Following the practice of 
mowing for hay when the plants were 
in bloom, used with most other leg
umes, the quality of hay was so poor 
that sericea was thought by many to be 
of no value.

The Bureau of Plant Industry con
ducted trials with sericea at the Arling
ton Experiment Farm, Va., and dis
tributed small quantities of seed to 
state agricultural experiment stations 
and to individual farmers. Several of 
the state stations made studies of cul
tural methods and of utilization of
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sericea for hay and grazing. As a re
sult of these studies, it was learned that 
better stands could be obtained from 
scarified than from unscarified seed, 
and that the seed required little or no 
covering. It was also learned that seri
cea made hay of good quality if cut 
while plants were still young and suc
culent. At the Tennessee Agricultural 
Experiment Station, sericea was grazed 
by livestock while the plants were young 
and succulent.

At several of the Soil Conservation 
Service demonstration projects and 
CCC camps, sericea was planted rather 
extensively for erosion control on steep 
slopes and in waterways into which 
water from terraces was discharged. In 
the spring of 1937, information from 
the Bureau of Plant Industry and the 
experiment stations was used as a basis 
for a simple set of planting instructions 
that were used in all areas where the 
Soil Conservation Service was operat
ing. As further experience was gained 
with sericea, these instructions were re
vised and used in soil conservation dis
tricts. This method of planting con
sisted of sowing 30 pounds of scarified 
seed per acre following a cultipacker 
or a drag harrow on well-prepared soil

without covering. Cultipacking and 
harrowing were done approximately on 
the contour to avoid drifting of seed 
in case heavy rainfall occurred soon 
after seeding. On very steep slopes, 
cultipacking after sowing presses seed 
into the soil and reduces drifting.

Although the rate of seeding was 
somewhat heavier than might have 
been required under ideal conditions, 
stands were not too thick on the un
favorable sites where sericea was usu
ally planted. Many of the farmers did 
not have the equipment needed to pre
pare good seedbeds, and there was 
often a loss of seed as a result of drift
ing and silting on the steeper sites. 
Uniformly satisfactory stands were usu
ally obtained where this method was 
followed. Where sericea was planted 
on bare areas of raw subsoil, stands 
were greatly improved by light mulch
ing with straw, damaged hay, or coarse 
manure.

Most of the seeding was done in 
April, May, and June, although sericea 
may be planted over a considerably 
longer period. Satisfactory stands have 
been obtained by planting scarified seed 
from early corn planting time, or a 
little before, through July. Good

H auling in  a good cro p  o f  sericea  Hay tHe m iddle o f  May on a Y o rk  County, So u th  C arolina* farm .
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C orn fo llo w in g  a five-year-old  stand  o f  sericea  in  Clay C ounty, A lab am a, m ade 5 3  bu shels p e r acre  
in  1 9 4 1 .  T h is  was m ore th an  th ree  tim es as m uch as th e  yield  on s im ila r lan d  n earby  w here no

sericea  had  grow n.

stands have been obtained by seeding 
sericea immediately after the last culti
vation of corn in July. In a few in
stances, drought immediately after 
seeding killed young seedlings before 
they established a good root system.

Larger yields of hay have been ob
tained the second year from early spring 
than from June and July seedings. 
Particularly on sandy soils in the 
Coastal Plains, better stands have been 
obtained from early than from late 
spring seedings.

Best stands of sericea have usually 
been obtained where it was sown on 
clean land without a nurse crop. Some
times farmers got satisfactory'stands by 
seeding on small grain early in the 
spring, but many failures also resulted 
from this method of planting. Partic
ularly in the middle and lower South, 
dry weather in May has resulted in 
poor stands where sericea was seeded on 
grain. The maturing grain crop had 
drawn so heavily on soil moisture that 
a large percentage of the young sericea 
seedlings died before they could estab
lish a good root system.

Satisfactory stands of sericea have 
been secured by disking small grain

stubble after harvesting, cultipacking, 
and then sowing sericea seed. Better 
stands resulted where the grain was 
mowed for hay so as to allow the sericea 
to be seeded a few weeks earlier than 
where the grain was allowed to remain 
until ripe. This method of seeding 
allows sericea to be planted without 
losing the use of the land for a year. 
The yield of hay the second year is not 
usually as large as it is from plantings 
made early in the spring.

Unhulled sericea seed has given good 
stands when sown the latter half of the 
winter. Unhulled seed is less depend
able than clean, scarified seed. In 
order to insure stands that are thick 
enough to control erosion on sloping 
land, it is usually advisable to sow ap
proximately twice as much unhulled as 
scarified seed.

Sericea makes little growth the first 
year. The young seedlings are usually 
practically hidden by weeds so that the 
crop appears to have failed. Farmers 
have been known to plow up good 
stands of sericea the first year because 
they thought the crop had failed. Plants 
make very rapid growth in the spring 
of the second season and are usually
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ready to cut for hay by the first to the 
middle of May. Mowing for weed con
trol during the first growing season is 
not necessary, unless a dense stand of 
crab grass is present. If mowing is 
done, it is important that the cutter bar 
be run high enough to avoid cutting the 
sericea plants near the ground. A few 
instances have been seen where stands 
were practically destroyed by close mow
ing the first growing season.

Sericea requires well-drained soil. It 
will not grow on marshy land nor on 
soils where the water table is very near 
the surface. It has grown on some of 
the heavy plastic clay soils that are not 
adapted to kudzu. Because of its abil
ity to grow on soils with plastic sub
soils, sericea is the best adapted peren
nial forage crop for soils like Iredell in 
the Piedmont and the acid clay soils 
of the Black Belt of Alabama and Mis
sissippi. Sericea also grows well on 
some of the brown loams such as Gre
nada in north Mississippi and west Ten
nessee that are usually referred to lo
cally as being too cold for kudzu.

Most of the seed used in demonstra- 
tion-project and CCC camp areas was 
furnished by the Soil Conservation 
Service as a means of determining the 
possibilities of sericea as a soil-conserv
ing crop on steep slopes and in water
ways. It was also desired to get enough 
acreage established from which to har
vest seed required in expanding the 
acreage as rapidly as possible, provided 
sericea proved to be a satisfactory soil- 
conserving crop.

A total of 2,742,000 pounds of sericea 
seed was reported by the Division of 
Crop Estimates of the Bureau of Agri
cultural Economics to have been har
vested in the states of Virginia, North 
Carolina, South Carolina, Tennessee, 
Georgia, Alabama, and Mississippi in 
1942. Of this amount 1,940,000 pounds 
were harvested in Alabama, Georgia, 
and South Carolina. Assuming that 
the seed harvested would yield 50 per 
cent clean scarified seed, the seed har
vested in 1942 would, at 30 pounds of 
scarified seed per acre, plant approxi
mately 45,700 acres.

T h e  deep ro o ts  o f  sericea  en ab le  it  to  w ithstand 
p eriod s o f  d rought when m ost o th er crop s suffer 

severe dam age.

Increase in the acreage of sericea also 
has been stimulated in several of these 
states by AAA payments. These pay
ments have helped to pay the cost of 
establishing sericea. Important as 
financial assistance was, however, tech
nical assistance now being given 
through soil conservation districts is by 
far the most important factor in getting 
the acreage of sericea increased. Farm
ers who are assisted in planning where, 
when, and how to plant sericea are 
taking advantage of the opportunity 
to earn payments in this way to a much 
greater extent than are those who do 
not receive this technical assistance. 
Also, farmers who receive such assist
ance are utilizing sericea for hay to a
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greater extent than farmers outside con
servation districts.

Sericea has proved its value as a soil- 
conserving crop on steep, eroded land 
where it has grown satisfactorily with 
less lime and fertilizer than are re
quired by most other forage crops. It 
is giving excellent protection against 
erosion on slopes and in waterways, 
provided thick stands are obtained. 
Thin stands have proved to be too open 
for adequate protection on steep slopes. 
Thick, uniform stands are absolutely 
essential for protection against erosion 
on steep slopes or in waterways, and 
are highly desirable on all sites. It was 
largely for this reason that a fairly 
heavy rate of seeding was used.

Farmers who mow sericea when the 
plants are about 1 2  inches high, rake 
soon after mowing, and store the hay 
in the barn the following day are usu
ally well pleased with the quality of 
the hay. Cases of dissatisfaction with 
the quality and palatability of sericea 
hay that have been investigated usually 
have been due to late mowing that re
sulted in coarse, stemmy hay, which re
tained only a small percentage of its 
leaves.

In a few feeding trials where alfalfa 
and sericea hay were compared in the 
ration of dairy cows, sericea was about 
80 per cent as efficient in milk produc
tion as alfalfa. Any forage crop that 
will produce hay which is 80 per cent 
as good as alfalfa, on land that is too 
poor for alfalfa or most other forage 
crops, has a place in the Southeast. 
There is a vast acreage of eroded land 
in this section that is now producing 
little or nothing of value. Sericea, if 
planted on this poor land, would make 
a valuable contribution toward a live
stock program in the cotton-producing 
states where so much has been said 
about the need for developing livestock 
as a supplement to cash-crop farming.

Much of the sericea that is being 
grown for hay is on land that is not 
suited to the production of most other 
crops. T . L. Morrison, Route 1, 
Newell, Ala., was assisted by the Pied
mont Soil Conservation District in plan

ning his 104-acre farm. He had 17 
acres that were too steep and too 
severely eroded for row crops. The 
conservation plan provided for 5 acres 
of this steep land to be planted to seri
cea and the remaining 1 2  acres to 
kudzu.

Mr. Morrison harvests approximately 
7 tons of hay annually from his 5 acres 
of sericea. Like many other farmers, 
Mr. Morrison is able to get most of his 
hay from perennials that are growing 
on land unsuited for row crops. This 
enables him to turn a large part of the 
annual legumes in his rotations back to 
the soil to increase its productivity.

Yields of sericea hay have usually 
been from 1 to 2  tons per acre annually. 
Most of the land that was planted to 
sericea usually produced less than 15 
bushels of corn per acre. , On good 
land, yields of 3 tons of hay per acre 
are not unusual.

Sericea As A  Seed Producer

Sericea is a fairly good seed producer. 
Yields of unhulled seed have varied 
from 2 0 0  pounds to 1 , 0 0 0  pounds per 
acre. Seed production often is reduced 
by very dry weather during the late 
summer and fall. If harvested soon 
after frost, from 400 to 600 pounds of 
unhulled seed per acre may be expected. 
Seed shatter and may be lost if not 
harvested within a few days after the 
first killing frost in the fall.

Field-run seed usually yields as much 
as 50 per cent clean, scarified seed. The 
percentage of clean seed, of course, de
pends largely upon the amount of trash 
and leaves left in it by the combine.

The most satisfactory harvesting of 
seed has been where one cutting of hay 
was taken early in the spring and the 
second growth was left for seed. The 
height of the plants is more uniform 
and the stems are finer where one cut
ting of hay is taken than where the 
entire season’s growth is left for seed 
production. In the latter case the stems 
tend to be too coarse to be handled satis
factorily by the small combines com
monly used in the South.

( Turn to page 43)



Putting Fertilizer Down 
Puts Crops Up

By A. W. Klemme
Extension Specialist in Soils, Dept, of Soils, University of Missouri

ACCORDING to many field trials 
.. in Missouri, the application of 

commercial fertilizers can be expected 
to give profitable returns. These come 
as larger yields and better quality of 
small grains and grasses, both of which 
make most of their growth in the fall 
and early spring in the longer grow
ing season as we have it in this State. 
This is also in accord with the more 
favorable distribution of rainfall. On 
late spring and summer-growing crops, 
like corn and soybeans, the response to 
fertilizers in this State has been er

ratic. These crops may meet less favor
able distribution of rainfall.

Row applications of 150 pounds per 
acre on corn with a modern fertilizer 
attachment on the planter will increase 
corn yields from 5 to 12 bushels per 
acre in years when the rainfall is well 
distributed throughout the growing 
season. On the other hand, yields may 
be decreased in seasons with short 
droughts, especially if these occur dur
ing the tasseling and silking stage.

The erratic response from year to 
year is illustrated in the yield records

C orn  w here 8 0 0  lb s . o f  1 0 - 1 0 - 1 0  w ere plow ed u n d er shows l it t le  “ firing”  even though th e  grow th
was m uch g rea ter .

18
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Corn w here 1 3 3  lb s . o f  3 - 1 2 - 1 2  w ere applied  in  row  w ith m odern fe r t i lis e r  a tta ch m e n t. N ote th e
excessive “ firin g .”

of fertilizer test plots on corn. In 1937, 
the plots on Oswego silt loam, a gray 
prairie soil of southwest Missouri, were 
given an application of 150 pounds of 
a 4-12-4 fertilizer in continuous bands 
on each side of the row. They yielded 
5.1 bushels more corn per acre than the 
plots receiving no fertilizer. In 1938 
the same fertilizer gave no increase in 
yield. On Marshall silt loam in 1937, 
the application of 150 pounds of 0-12-4 
per acre increased the yields by 9 bushels 
per acre, while in 1938 the plots with 
a like application yielded less corn per 
acre than the plots receiving no fertili
zer. These erratic responses to fer
tilizers by the corn crop usually have 
been charged to weather conditions.

It has been generally believed that if 
droughty periods and hot winds occur 
when the corn is tasseling and silking, 
the viability of the pollen is damaged 
and corn yields are reduced. In gen
eral, it has been believed that fertilizer 
applications may hasten growth so as to 
bring corn into the tasseling stage when 
such droughts occur; and, if so, that

yields are not increased or may even be 
reduced by fertilizers. Contrariwise, 
there is ample evidence to show that 
fertilizers may hasten development so 
as to escape this critical period, and 
yields may be increased.

Recently some more helpful concepts 
of this erratic response of summer- 
grown crops to fertilizers applied in the 
row have been suggested. Fertilizers 
remaining in the soil as salts, it is be
lieved, may be the cause of such crop 
injury. There is further suggestion 
that when adsorbed on the soil they are 
helpful. It has been pointed out by Al
brecht 1 that fertilizer nutrients or salts 
must first react chemically with the col
loidal material of the soil if they are 
to become most serviceable to plants. 
When the fertilizer is applied in con
centrated areas as in row applications, 
only a portion of the ions of the fertili
zer salts react rapidly and become more 
completely absorbed by the soil. The

1 Albrecht, William A. Adsorbed Ions on the 
Colloidal Complex and Plant Nutrition. Proceed
ing Soil Science Soc. of America 1940, Vol. S, pages 
8-16.
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balance remains as a salt to give a 
strong solution injurious to the tender 
plant root. When fertilizer is drilled 
with fall-sown small grain the cooler, 
more moist, and longer growing sea
son allows chemical reaction to become 
more complete before the slowly ad
vancing roots meet the unadsorbed 
salts. This serves to reduce the salt 
effect and to make the nutrient ions 
more effectively available so that the 
crop response is more certain.

In midsummer when short droughts

of the Indiana Agricultural Experiment 
Station has shown that in Indiana, 
where weather conditions are not so 
variable, the “firing” of corn can be re
duced and yields can be increased by 
broadcasting and plowing under a part 
of the fertilizer, or by placing it lower 
down or on the plow sole with a spe
cial fertilizer attachment on a plow.

An exploratory study of fertilizer 
placement on corn was started in Mis
souri in 1941, in cooperation with the 
Midwest Fertilizer Committee and the

N O
FERTILIZER

C orn , w here no fe r tiliz e r  was applied. badly.

occur, the feeding roots of the plant 
move downward to moisture. In most 
Missouri soils there are less available 
nutrients in the subsurface and subsoil 
zones than in the surface soil. It is 
during these periods when the need of 
the plant for soil nutrients is often 
greatest. The so-called “firing” of corn 
which occurs during these periods may 
in many cases really be starvation for 
the essential plant nutrients. Scarseth2

2 G. D. Scarseth. Agronomy Mimeo. No. 36. 
Purdue University, Agri. Ext. Station, Department 
of Agronomy.

American Potash Institute. It was de
signed to test this belief that “firing” 
of corn was a matter of plant-food de
ficiency and, further, that the fertilizers 
placed so as to allow them to be ab
sorbed by the soil would be more effec
tive than if too ifear the seed and early 
roots. Eight cooperative test plots on 
different farms were established with 
one each on the silt loams of the soil 
series of Marshall and of Knox, the two 
more fertile loess soils of northwest Mis
souri; of Summit, a residual prairie
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limestone and shale soil of central Mis
souri; and of Wabash, along the Missis
sippi River in northeast Missouri; and 
with four on Putnam silt loam, a typi
cal daypan prairie soil of northeast 
Missouri. The fields taken over in all 
of the selected areas except three were 
in second-year sweet clover just before 
going to corn. One of the exceptions 
was a field in red clover sod, another 
was in small grain and lespedeza, and 
the third had been in corn the previous 
year.

In order to put the fertilizer down, it 
was broadcast with a fertilizer grain 
drill and plowed under with a tractor 
plow. On those soils that are relatively 
high in organic matter such as the Mar
shall, Knox, Wabash, and Summit silt 
loams, the broadcast applications were 
400 pounds per acre each of 0-20-0 and 
0-20-20. Two additional plots were 
added on three of the test areas on the 
gray prairie soils. On one, there was 
applied an equivalent of 800 pounds 
per acre of 1 0 -1 0 - 1 0  fertilizer; on an
other 400 pounds of sulphate of am
monia were plowed under. Across 
these broadcast applications that went 
down into the soil, some fertilizer was 
applied in the row as a contrasted sur
face application with a modern corn- 
planter attachment. The fertilizer 
grades and rates per acre in the row 
applications were approximately 0 -2 0 - 0  

at 80 pounds, 4-16-4 at 100 pounds, and 
3-12-12 at 133 pounds.

Because of the excessive rainfall dur
ing the late spring, of severe insect dam
age by the Grape calapsis, and of the 
severe drought late in the season, com
plete data as to yield from all these 
plots were not obtained, but some in
teresting observations were made. The 
insect damage was less severe and the 
growth was larger and more vigorous 
on plots that had plowed-under, broad
cast, or row applications of the 1 0 -1 0 -1 0 , 
0 -2 0 -2 0 , and/or the sulphate of am
monia than where no fertilizer was 
used or where it was put on in the row 
applications. The latter type of appli
cation, however, caused the corn to 
grow more rapidly at first. Harvest

records where taken showed little dif
ferences in yields for any of the plots.

The plots receiving the 10-10-10 fer
tilizer plowed under withstood the 
drought for 1 0  days to 2  weeks longer 
without serious “firing” than did the 
plots receiving fertilizer in the row, or 
those which received no fertilizer. The 
quality of corn produced from all plots, 
except those receiving sulphate of am
monia alone, was superior to that of 
corn grown on those receiving no fer
tilizer.

That there were residual effects from 
fertilizers used in 1941 passed on to 
the succeeding crops in 1942 was shown 
by their increased growth and vigor. 
Yield data were obtained from corn fol
lowing corn on one area of Putnam silt 
loam on the Raymond Brown farm in 
Audrain County. The sweet clover and 
the fertilizers were plowed under and 
planted to corn in 1941. This area was 
planted to corn again in 1942 in order 
to test the carryover of fertilizer after 
one crop of corn had taken its toll. 
The results as corn yields in the second 
crop are given in Table 1.

T a b l e  1 .— E f f e c t s  o f  F e r t i l i z e r s  
B r o a d c a s t  a n d  P lo w e d  U n d e r  f o r  
C o r n  i n  1 9 4 1  a s  T h e y  C a r r ie d  O v e r  
t o  M o d ify  t h e  Y i e l d s  o f  t h e  C o r n  
C ro p  i n  1 9 4 2 .

Grade and R ate/Acre Bu./Acre

None........................................... 41 5
400# sulphate of ammonia......... 6 0 .0
800# 10- 10 -10 ................................ 6 1 .0
400# 0 -2 0 -2 0 ............ 5 4 .5
400# 0 -2 0 -0 ................................... 5 3 .5

These yields of corn and the differ
ence in crop growth with serious or less 
serious “firing” during the summer all 
point to the fact that the corn crop was 
pushed up as the fertilizer was put 
down into the soil by plowing it under, 
rather than by leaving it in the surface 
as the row placement locates it. Such 
results from the immediate crop and the 
effects as carryover to the succeeding 
crop all support the belief that “firing”
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L e ft ,  no fe r t i liz e r . R ig h t, 8 0 0  lb s . 1 0 - 1 0 - 1 0  b ro ad cast and plow ed u n d er. Even thou gh  th e re  was 
a severe d ro u g h t, th e  fe r t iliz e r  g reatly  im proved  th e  q u a lity  o f  co rn .

by row placement may be a kind of 
salt effect, or bad placement, in the dry- 
soil layer that lets the crop start off 
well but starves it later when the active 
roots are down in the deeper but nu
trient-deficient areas of the soil. Plow
ing the fertilizer under puts it into the 
region where it is changed from the 
salt to the adsorbed condition. It ap
pears to be good soil chemistry and 
good plant physiology as well as good 
farm economy.

In further test of the idea of absorb
ing the fertilizers on the soil before the 
plant roots get to them, two additional 
trials on fertilizer placement were 
started in the spring of 1942. One was 
with soybeans on Gerald silt loam, a 
claypan soil of southwest Missouri, the 
other was with corn on Oswego silt 
loam in the same part of the State. 
The field layout was much the same as 
used formerly except that all the treat
ments were applied in the same direc
tion.

The fertilizers used on both plow- 
down and row-application plots of the 
soybeans were 0 -2 0 -0 , 0 -2 0 -1 0 , 0 -2 0 -2 0 , 
and 4-16-4. The rates of application for 
the plow-down tests were 200 and 400 
pounds per acre except for the 4-10-4

which were 250 and 500 pounds per 
acre. The same fertilizers were used 
on the corn plots except that equivalent 
applications of 2 -1 2 - 6  were substituted 
for the 4-16-4. A portion of the soy
bean field had been limed in 1939. 
The entire field had grown wheat- 
lespedeza in 1940 and 1941. The corn 
field had been limed in 1939 and had 
grown sweet clover which was plowed 
down ahead of the corn.

Row applications of 200 pounds of 
0-20-0, 0-20-10, and 0-20-20 and 250 
pounds per acre of 4-16-4, or 333 pounds 
of 2 -1 2 -6 , were made with a modern 
fertilizer-planter attachment in case of 
the soybean land on both the limed and 
unlimed areas and on the corn. The 
fertilizers for deeper applications were 
broadcast with a fertilizer grain drill 
and plowed under immediately with a 
tractor plow.

Scioto soybeans planted on May 27 
and 28 gave an excellent stand on this 
Gerald silt loam. The crop was har
vested with a combine on October 16. 
Where the fertilizers were plowed 
under yield results were those in Table 
2.

Even without the use of fertilizers, 
( Turn to page 44)



Why Do Farmers Plow?
By Wm. A. Albrecht

Department of Soils, University of Missouri, Columbia, Missouri

T h a t  is “an easy question to an
swer” for the farmers who know 

how to plow and who “like to plow.” 
They are legion who “get pleasure out 
of seeing the soil turn turtle,” and who 
will tell you that they plow to improve 
their crops in quantity and in quality. 
To fly into the face of the testimony 
which is the observation of the myriads 
of tillers of the soil during the ages 
past, and to deny that there is any scien
tific basis for this practice, even if it is 
not known by the farmers, will demand 
strong and sound evidence.

Without doubt, we have been doing 
too much plowing, but there is a back
ground of birthright and history for it. 
North European origin and ancestry, 
so common in the United States, bring 
plowing into the foreground as a tillage 
habit to aerate and warm the heavily 
textured soils of that climatic region. 
Farming demanded plowing, and one 
doesn’t make a living without plowing 
on a farm that is of clay loam or clay 
texture, and under liberal and regular 
rainfall. Areas of older agriculture
have survived because of heavy soils. 
Agriculture on sandy soils has been 
fleeting. Farmers from these older
agricultural sections couldn’t conceive 
of farming without plowing. To them, 
as to the majority of us, the plow has 
always been the symbol of agriculture.

Plowing without understanding its 
functions in relation to the soil and the 
soil fertility, however, now demon
strates that we have done too much 
plowing—and much unnecessary plow
ing. There is the inclination in this 
confession to condemn the very prac

1 The first of two articles on the controversial 
subject, “Do Farmers Plow Too Much?” The 
second discussion will follow in an early issue of 
this magazine.

tice itself. Because too much alcohol, 
strychnine, or opium taken indiscrimi
nately is deadly, shall these stimulants 
and pain relievers be denied to the 
physician? We have been too prone to 
treat all soils, regardless of texture and 
structure, to the same frequency of 
plowing. We are just now examining 
this, at least from the viewpoint of 
economy.

Results of Excessive Plowing

During the importation of the plow
ing idea and the application of the 
practice in the United States, our an
cestry did not recognize their transition 
to soils that are mainly silt loams, that 
demand less plowing than European 
clay loams. They failed to appreciate 
the connection plowing might have 
with their movement from regions 
where the rainfall comes regularly in 
small showers to those where a large 
share of the rains are torrential. This 
failure was more serious in our west
ward trek to central United States, 
where the relative torrential nature in
creases as total rainfall diminishes. 
This shift from maritime to continental 
climate was not appreciated until much 
plowing under torrential downpours 
put erosion of almost catastrophic mag
nitude over our most productive areas.

Our ancestors—and we, like them— 
failed to recognize also that in moving 
some 700 or more miles southward, one 
is going toward increasing continental- 
ity with its higher and more fluctuating 
temperatures. Here is the biological 
aspect of the rapid rate with which the 
reserve organic matter in the soil has 
been burned out. This was the basis 
of the high crop yields enjoyed by the

23
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pioneer for his much plowing. These 
yields were purchased at tremendous 
soil fertility costs, and this almost ex
plosive exhaustion of the soil organic 
matter in our brief history has left the 
soil less receptive to the heavier rain
fall, has encouraged greater run-off, and 
has brought with it the damaging ero
sion. Excessive tillage by plow and 
otherwise has not yet brought us to 
appreciate that it has also exhausted 
from the cultivated soils the very plant 
nutrients that now prohibit nature from 
quickly growing the vegetation that 
would cover her nakedness and reduce 
the erosion hazard.

Yes, we have plowed too much, as 
our hindsight forcefully tells us. But 
surely our foresight is better than to 
allow refusal to plow in the future.

Plowing Puts “L ife” Into Soil 
Factory

Plowing does aerate the soil, as any 
soil microbiologist will testify. As a 
consequence of the change of atmos
phere in the soil and because of the 
stirring by the mold-board plow, there 
is new “life.” The soil is a factory in 
which much energy is expended. It is 
transforming many substances, oxidiz
ing or burning tons of carbon to carbon 
dioxide, sulfur to sulfur dioxide, am
monia to nitrate, and other similar com
bustions. These important facts are 
disregarded as part of the soil’s contri
bution to production of crops by him 
who would not plow.

When a 40-acre corn field under 
maximum growing activity in July is 
burning to form carbon dioxide the 
carbon equivalent of that used in run
ning a steam engine of 40 horsepower, 
can any one deny the necessity of air 
for such a performance? Surely no one 
will close the draft and destroy such 
pioducing power by refusing to plow.

Air in the soil is not wholly a matter 
of the shifting water table, as soil 
science of the vintage of 1910 suggests. 
Water tables are located at extreme 
depths. This has been revealed by the

numerous studies encouraging soil con
servation because it is a practice in 
water conservation. These depth fig
ures are so large as to be ample evidence 
that fluctuations of the water tables, 
even over wide range so far down in 
the soil profile, could mean nothing in 
the way of atmospheric air exchange 
with that in the surface soil.

Then, too, water 'can move up and 
down in the soil without moving as a 
whole water table. It can move with
out necessarily exchanging air within 
the soil for that in the atmosphere above 
it, much as water in the lower half of 
a bottle can exchange place with the air 
above it as the bottle is inverted, but 
yet remains tightly stoppered. Just as 
atmospheric air plays no role in this 
exchange of places by water and air in 
the bottle, just so can water move in the 
soil and air can move in the opposite 
direction, vidthout atmospheric air en
tering.

Then, too, oxidations can occur in 
the soil in the absence of atmosphere. 
Chemical compounds of oxygen in the 
soil give up this element to supply it for 
various functions. It serves to burn 
substances in the soil just as saltpeter 
mixed with charcoal burns the mixture 
with a speed explosive enough to be 
gunpowder. Atmospheric burning of 
charcoal is too slow to make it serve as 
explosive.

The burning business in the soil by 
means of oxygen from the air or from 
chemical combustions serving in mi
crobial respiration must go on if the 
plant nutrients tied up in combination 
with carbon are to be released for re
peated use by other plants of succeed
ing generations. Were this perform
ance not proceeding in the soil, life on 
the globe would soon become extinct. 
The soil’s producing power would soon 
be expended. All of its chemical nutri
ents for sustenance of life, or its soil 
fertility, would be in combination in its 
own products of growth above the soil. 
As a result, the soil could offer nothing 
and no growth could occur. These 
fires of oxidation, because of microbial
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life and activities within the soil, undo 
these growth products and let the ele
ments make the cycle of growth, death, 
and decay again. The plow is a means 
of giving extra draft to hasten this 
cycle. Shall we prohibit this cycle by 
refusing to plow?

That plowing improves the efficiency 
of the soil, not only for oxidation of 
carbon but also as a nitrogen oxidizing 
factory to deliver this latter element in 
the form of available nitrates, is known 
to those familiar with the more recent 
developments in soil science. The soil’s 
supply of soluble nitrogen increases 
during the early growing season as the 
temperature rises. It may rise to a very 
high point in fallow soil, or may be 
consumed by vegetation. It may be 
leached out by rainfall. It is low again 
by fall. It declines with the falling 
temperature or may be held down by 
excessive drying.

Some studies of the nitrate supply in 
the soil under corn during the growing 
season in three adjoining plots, one un
plowed, one plowed, and one plowed 
and cultivated, tell forcefully that plow
ing provides a larger supply of soluble

nitrogen as nitrates, Fig. 1. These were 
the results also in the absence of the 
crop and of weeds. Cultivating the 
soil three times, as corn is commonly 
handled, provides extra nitrate nitrogen 
via the soil as the producer of this plant 
nutrient. Crop yields follow in order 
of the level of these nitrate supplies. 
The crop depends on the rate of de
livery of the soil fertility.

The farmer may not know that these 
higher levels of nitrate are the more 
direct causes of his improved crop yield 
associated with his making the “soil 
turn turtle.” He plows ahead of the 
corn planting in order to get a better 
corn crop. His inability to point out the 
underlying scientific channels through 
which the effects of plowing are trans
mitted to the crop does not put the 
plow into bad repute in his sight. 
Surely, the hundreds of corn producers 
will not suddenly discard so ancient an 
implement merely because they cannot 
call to their help this scientific evidence 
when someone concludes for them that 
the plow is the cause of increased ero
sion and other devastation that is so 
easily associated with it.
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Fig* 1 . N itrate  n itro gen  un der corn  d uring  the grow ing season as in fluenced  by plow ing and
cu ltiv a tio n .
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F ig . 2 .  N itra te  n itro g en  levels in  so il d u rin g  succeed ing  five-year averages 
fo r  th e  grow ing season to  show d ec lin in g  supplies w ith m axim a com ing 

successively  la te r  in  th e  season.

Plowing and cropping a soil year 
after year bring with them declining 
crop yields. For these one might readily 
pounce upon the plow as the culprit 
in the case. But one must not forget 
that cropping includes one crop above 
the soil as complex vegetation and an
other one within the soil as simpler bio
chemical products in microbial opera
tions, Fig. 2. Soil plowed out of sod 
and put to crops such as corn or wheat, 
continuously, soon runs to bare land. 
Shall we blame the plow as it turns 
under trash and crop residues to make 
the field look clean? To the unin
formed, this would seem to be evidence 
that “backfires into the argument that 
plowing produces a better environment 
for plant roots”. The declining crop 
yields, which we have been trying so 
desperately to bolster up by imported 
crop substitutes or by new creations of 
the plant breeder, have other causes 
than merely the plowing operation. 
They cannot be explained away by the 
simple beliefs that “the explosive sep
aration of the soil mass wrecks all 
capillary connections temporarily”; and

that “the organic 
m a tter  san d 
wiched in further 
extends the period 
of sterility of the 
soil due to dry
ness.” Such de
ductions are much 
outmoded when 
they still pin all 
ex p lan atio n  on 
the movements of 
soil water.

Sterility of the 
soil is not always 
a matter of' desic
cation. Much as 
liquor has come 
and gone in our 
many discussions 
and legislations to 
eventually find its 
limited place in 
human life and 
let us move on 

toward a better understanding of 
nutrition as basic to our national
well-being, so the water factor in plant 
existence has now been accepted as
one under nature’s control in quantity. 
Our attention has gone to plant nutri
tion as the managerial factor, where 
with little fertility addition we can do 
much for the plant, even to its water 
needs. As Mark Twain would have 
it, water in the soil goes back to the 
weather about which there is much talk 
but about which little is done. The 
factor of soil fertility, or of the nutrition 
of the plant, is one about which we can 
do something to give us more and 
better crops for the weather we have. 
Crops are as they eat, not as they drink. 
Fighting the weather is less helpful 
than fixing the fertility of the soil. 
Crops are not declining or failing be
cause plowing is drying out the soil.

The forces that push plowed land 
into bare are not the moldboard -plow 
and the horses or tractor with it; they 
are the continued removal of soil fer
tility with little return. They are the 

•• ( Turn to page 46)



P I C T O R I A L

A SCENE FROM THE BACKLOG OF AMERICA’S VICTORY ASSETS.



A b o v e : G ood p astu res  fo r  hogs a re  h igh ly  recom m en ded , esp ecia lly  in  fa c in g  feed  sh o rtages. 

B e lo w : F o u r  tra c to rs , n o  h o rses, m ow ed, ra k e d , b a led , and hau led  th e  hay  on th is  Iow a fa rm .



A b o v e : A m erica’s “ b re a d b a sk e t,”  a t th is  stage, b rin g s fo r th  th e  p o et’s “ Seas o f  waving g o ld .”  

B e lo w : Soybeans are  b eg in n in g  to  ach ieve in  th is  co u n try  som e o f  th e  cen tu ries-o ld  c re d it  due th em .



A b o v e : W ell-fed  and  read y  f o r  th e ir  co n trib u tio n  to  a con tin u o u s supply o f  h e a lth fu l fo o d . 

B e lo w : M any ra tio n  p o in ts  w ill b e  sp ent w hen th ese  “ S teak s in  th e  M a k in g " ap p ear on th e  m ark et.



Food Programs Before the war, the large and at that 
time burdensome surpluses of foods 
and feeds called forth many plans and 

programs to cope with the situation, partly by attempting to increase usage but 
mostly by reducing production. With the outbreak of war, it was realized that 
agricultural production, especially in certain lines, would have to be increased; but 
of all the problems confronting the country following Pearl Harbor, it was felt that 
agricultural supplies fortunately would not be troublesome nor need much atten
tion. The extraordinarily good yields obtained in 1942 due to a fine response 
by farmers to appeals for increased production combined with highly favorable 
weather further lulled much of the country into a complacent attitude regarding 
food supply and production.

Huge demands made by a hard-working public, the military services, and our 
allies have caused these large supplies and surpluses of agricultural products to 
disappear with alarming rapidity during the past year. The amazing domestic 
consumption has showed the country that the potentialities of increased consump
tion were barely scratched by the programs in effect during the period of sur
pluses. Those who urged more attention to this method of coping with crop 
surpluses, rather than by reducing production, appear to have been vindicated. 
This is information that should be kept in mind for future use.

Of more immediate moment is the fact that the country has been rudely 
awakened to the realization that a serious food problem is staring it in the face. 
Fortunately those entrusted with the prosecution of our war effort are aware of 
the situation and are taking steps to meet it. The approaches being made or 
given consideration are indicated in a recent address by Dr. Sherman E. Johnson, 
Chief of the Production Programs Branch of the Food Production Administra
tion, before the annual meeting of the Western Farm Economics Association at 
Berkeley, California. While the address represented the speaker’s personal views, 
they are important because of his position in the Food Production Administration.

Dr. Johnson said in part: “In building a wartime food production program 
we need, first of all, to consider the pattern of food needs. Second, we should 
analyze the most economical food sources for meeting each of these needs, and 
their priorities in event that some needs cannot be met. Third, we should deter
mine what constitutes maximum production in accordance with the needed pat
tern. And, fourth, we should develop the type of programs that are most likely 
to obtain maximum production.”

It is brought out that the five types of foods are grains; fats and sugars; proteins 
such as meats, poultry, eggs, legumes, and nuts; milk and milk products; and 
vegetables and fruits. These types of foods must be balanced from the nutri
tional viewpoint and also in line with production possibilities. With feed reserves 
fast disappearing, emphasis will have to be shifted from meat production to
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vegetable sources of proteins. Egg production is considered an economical utiliza
tion of feeds, while dairy products are efficient sources of human nutrient needs. 
In general, emphasis will have to be given to agricultural production which sup
plies the most nutrients for the land, labor, and materials used in their production. 
High protein and oil crops, white and sweet potatoes, vegetables, and wheat and 
food cereals should be encouraged, with the bulky and perishable crops produced 
as close to consumption centers as possible. Cotton in the Mississippi Valley is 
given as an example where nearly as much oil as from soybeans can be produced, 
along with long staple cotton, needed in the war effort.

Shifts in farming systems may have to be made, whereby greater production 
of the more urgently needed crops will be obtained. This is comparable to the 
conversion of the automobile industry to war production. Dr. Johnson stated in 
this regard: “If it is to be achieved to the extent necessary to meet our needs, we 
must be ready to pay for the conversion cost.” The possibilities of such conver
sions are not to be underestimated. The increase of acreage in peanuts from 1.1 
million acres in 1941 to 3.6 million acres in 1942 is cited as what can be done. 
Attention must be given to increasing output per unit of land, labor, and animal. 
Greater and more efficient use of fertilizer in this connection is mentioned. Esti
mates by a joint committee of the Bureau of Plant Industry, Soils, and Agricul
tural Engineering and Bureau of Agricultural Economics show that increases in 
yield of 5 to 25 per cent of major crops and plowable pastures could be obtained 
“if a strong national program were adopted to facilitate carrying out certain im
proved practices including greater use of fertilizer. If confined to individual 
crops, even larger increases could be obtained.”

Little hope is held out for any great relief in year-round labor, but some addi
tional seasonal labor probably can be mustered. Greatest possible efficiency in 
use of present available labor will have to be obtained.

Considering maximum potential agricultural production, Dr. Johnson stated: 
“If fairly effective measures can be taken to meet minimum needs for labor, 
machinery, and materials, it may be possible to increase food production as much 
as 6  to 8  per cent above the record production of 1942. This statement assumes 
average crop yields and balancing livestock production with current feed sup
plies. . . . More important than the actual increase in output would be the 
changing pattern of production if the pattern were shifted in the direction indi
cated above. It would mean that a much larger population could be fed ade
quately from the food output.

“If we could develop programs which would obtain wide adoption of improved 
practices it might be possible to increase total output another 5 to 10 per cent 
above 1942 levels.”

Five possible program approaches for obtaining maximum agricultural produc
tion along desired lines were presented: uncontrolled prices; support prices and 
government assistance in providing labor, machinery, and other supplies; sup
port prices, goals, material grants, and war risk insurance; production contracts; 
and production allocations. Arguments for and against each of these programs 
were briefly given. It would appear from reading Dr. Johnson’s address that he 
rather favors the third program whereby prices are supported; assistance is given 
in obtaining labor and materials for cooperating farmers; goals would be set up 
for the country, section, and individual farms; and crop insurance would be pro
vided to reduce the risk of individual farmers in growing certain desired crops. 
Apparently he believes the first two programs are inadequate and the last two 
extreme and difficult to administer.
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Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay
Dollars

Cottonseed
Dollars Truck

per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
1910-14 Average 12.4 10.4 6 9 .6 87 .6 6 4 .8 8 8 .0 11 94 21.59
1920...................... 32 .1 17.3 249 .5 175.7 144.2 224.1 21 .26 51.73
1921...................... 12 .3 19.5 103.8 118.7 58 .7 119.0 12.96 22.18
1922...................... 18 .9 2 2 .8 96 .7 104.8 58 .6 103.2 11.68 35.04
1923...................... 26 .7 19 .0 84.1 104.4 80.1 9 8 .9 12.29 43.69
1924...................... 2 7 .6 19.0 87 .0 137.0 91 .2 110.5 13.28 38.34
1925...................... 22 .1 16.8 113.9 171.6 9 9 .9 151.0 12.54 35 .07
1926...................... 15.1 17.9 185.7 156.3 6 9 .9 135.1 13.06 27 .20
1927...................... 15 .9 20 .7 132.3 114.0 7 8 .8 120.5 12.00 28.56
1928...................... 18 .6 2 0 .d 82 .9 112.3 89 .1 113.4 10.63 37.70
1929...................... 17.7 18 .6 93 .7 118.4 8 7 .6 102.7 11.56 34 .98
1930...................... 12 .4 1 2 .9 . 124.4 115.8 7 8 .0 80 .9 11.31 26.25
1931...................... 7 .6 8 .2 72 .7 92 .9 4 9 .8 48 .8 9 .7 6 17.04
1932...................... 5 .8 10 .5 4 3 .3 57 .2 28.1 38 .8 . 53 9 .74
1933...................... 8 .1 12.9 6 6 .0 59 .4 3 6 .5 58.1 6.81 12.32
1934...................... 12 .0 17.1 68 .0 79 .1 61 .3 7 9 .8 10.67 26 .12
1935...................... 11 .6 16.1 4 9 .4 73 .9 77 .4 86 .4 10.57 35.56
1936...................... 11.7 17.2 9 9 .6 85 .3 76 .7 96 .0 8 .93 31 .78
1937...................... 11.1 19 .9 88 .3 9 1 .8 9 4 .8 107.1 10.36 30 .24
1938...................... 8 .3 17.2 5 5 .5 76 .9 4 9 .0 66.1 7 .5 5 21.13
1939...................... 8 .7 13.6 68.1 75 .4 4 7 .6 63 .6 6 .9 5 22.17
1940...................... 9 .6 15.1 70 .7 85 .2 59 .0 73 .9 7 .6 2 24.31
1941...................... 13 .3 19.1 64 .6 94 .4 64 .3 84 .0 8 .10 35 .04
1942...................... 18.51 28 .3 110.0 108.3 7 9 .5 101.8 10.05 44 .42

M ay................. 19.17 21 .3 114.8 105.6 81 .4 9 9 .8 10.82 43.99
Ju n e................. 18.26 3 0 .2 111.1 108.6 81 .9 95 .7 10.00 43.87
Ju ly .................. 18.55 31 .0 125.8 112.2 83.1 9 4 .6 9 .0 5 43 .20
August............ 18.03 3 3 .5 115.4 137.3 83 .4 9 5 .4 8.89 44.04
September. . . 18.59 35.1 107.7 120.5 82 .6 102.6 9 .03 45.33
October........... 18.87 4 2 .3 102.5 107.9 77 .5 103.5 9 .3 9 46.46
November.. . . 19.22 39 .8 108.4 103.5 75 .9 104.4 9 .84 45.01
December.. . . 19.55 4 0 .0 111.8 110.3 80 .2 110.3 10.46 44.72

1943 
January.......... 19.74 35.1 117.8 121.4 8 8 .0 117.5 11.20 44.34
February........ 19.68 18.2 125.7 129.8 90 .4 119.5 11.94 44.88
M arch ........... .. 19.91 16.0 145.1 153.6 94 .8 122.7 12.28 45 .73
April................ 20 .13 16.0 166.8 179.2 100.2 122.3 12.61 45.89
M ay ................. 20 .09 3 7 .6 190.7 225.1 103.4 122.8 12 66 46.11

Index Numbers (1 9 1 0 -1 4 = 1 0 0 )

1920...................... 259 166 358 201 223 255 178 240
1921...................... 99 187 149 136 91 135 109 103
1922...................... 152 219 139 120 90 117 98 162
1923...................... 215 183 121 119 124 112 103 202
1924...................... 223 183 125 156 141 126 111 177 150
1925...................... 178 161 164 196 154 172 105 162 153
1926...................... 122 172 267 178 108 154 109 126 143
1927...................... 128 199 190 130 122 137 101 132 121
1928...................... 150 192 119 128 138 129 89 175 159
1929...................... 143 179 135 135 135 117 97 162 149
1930...................... 100 124 179 132 120 92 95 122 140
1931...................... 61 79 104 106 77 55 82 79 117
1932...................... 47 101 62 65 43 44 63 45 102
1933...................... 65 124 95 68 56 66 57 67 105
1934...................... 97 164 98 90 95 91 89 121 104
1935...................... 94 155 71 84 119 98 89 165 126
1936...................... 94 165 143 97 118 109 75 147 113
1937...................... 90 191 127 105 146 122 87 140 122
1938...................... 67 165 80 88 76 75 63 98 101
1939...................... 70 131 98 86 73 72 58 103 109
1940...................... 78 145 102 97 91 84 64 126 121
1941...................... 107 184 93 108 99 95 68 162 145
1942...................... 149 272 158 124 123 116 84 206 199

M ay................. 155 205 165 121 126 113 91 204 152
Ju n e................. 147 290 160 124 126 109 84 203 169
Ju ly .................. 150 298 181 128 128 108 76 200 200
August............ 145 322 166 157 129 108 74 204 256
September. . . 150 338 155 138 127 117 76 210 191
O ctober.. . . 152 407 147 123 120 118 79 215 226
November.. . . 155 383 156 118 117 119 82 208 238
D ecem ber... .  

1943
158 385 161 126 124 125 88 207 293

January.......... 159 338 169 139 136 134 94 205 277
February........ 159 175 181 148 140 136 100 208 301
M arch............. 161 154 208 175 146 139 103 212 302
April................ 162 154 240 205 155 139 106 213 291
M ay ................. 162 362 274 257 160 140 106 214 253
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Fish scrap, 
wet acid

ulated, 6% 
ammonia, 
3% bone

Tankage 
11% 

ammonia, 
15% bone 
phosphate.

High grade 
ground 
nlood, 

16-17% 
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. bulk.bulk unit N per unit N bulk per unit N bulk per unit N per unit N per unit N

1910-14............. S2 .68 $2 .85 $3.50 $3.53 $3 .05 $3.37 $3.52
1922.................... 3 .04 2 .5 8 6 .07 4 .6 6 3 .54 4 .7 5 4 .99
1923.................... 3 .0 2 2 .9 0 6 .19 4 .83 4 .2 5 4 .59 5 .16
1924.................... 2 .99 2 .44 5 .87 5 .02 4.41 3 .60 4 .25
1925................... 3 .11 2 .47 5.41 5.34 4.71 3.97 4.75
1926................... 3 .06 2.41 4 .40 4 .95 4 .15 4 .36 4 .90
1927.................... 3 .01 2 .2 6 6.07 6.87 4 .35 4.32 5 .70
1928.................... 2 .67 2 .30 7 .0 6 6 .63 5 .28 4 .92 6 .00
1929................... 2 .57 2 .04 5 .64 5 .00 4 .69 4.61 5.72
1930................... 2 .47 1.81 4 .7 8 4 .9 6 4.15 3 .79 4 .58
1931................... 2 .34 1.46 3 .1 0 3 .95 3 .33 2.11 2 .46
1932.................... 1 .87 1.04 2 .1 8 2 .1 8 1.82 1.21 1.36
1933.................... 1 .52 1 .12 2 .9 5 2 .8 6 2 .5 8 2 .0 6 2.46
1934................... 1 .52 1.20 4 .4 6 3 .15 2.84 2 .67 3.27
1935................... 1.47 1.15 4 .5 9 3 .10 2 .65 3 .06 3 .65
1936.................... 1 .53 1.23 4 .1 7 3 .42 2.67 3 .58 4 .25
1937.................... 1 .63 1.32 4.91 4 .66 3 .65 4.04 4.30
1938................... 1 .69 1.38 3 .69 3 .76 3.17 3 .15 3.53
1939................... 1 .69 1.35 4 .02 4.41 3.12 3 .87 3 .90
1940................... 1 .69 1.36 4 .64 4 .36 3 .35 3.33 3.39
1941................... 1.69 1.41 5 .50 5 .32 3 .27 3.76 4.43
1942................... 1.74 1.41 6.11 5.77 3 .34 5.04 6.76

M ay .............. 1 .75 1.41 6 .29 5.77 3.34 5.46 6.97
Ju n e.............. 1 .75 1.41 5 .23 5.77 3 .34 4 .98 6.94
Ju ly ................ 1 .75 1.41 5 .99 6.77 3.34 4 .86 6.80
August.......... 1.75 1.42 6.77 5.77 3 .34 4 .86 6.94
September. . 1 .75 1.42 5 .69 5.77 3.34 4 .86 6 .97
October......... 1 .75 1.42 5.72 5.77 3.34 4 .86 6 .80
November... 1 .75 1.42 6 .06 5 .77 3 .34 4 .86 6 .53
D ecem ber.. . 1 .75 1.42 5 .68 6 .77 3 .34 4 .86 6 .53

1943 
January........ 1 .75 1.42 5 .6 8 6 .77 3 .34 4 .86 6 .63
February.. . . 1 .75 1.42 5 .83 5.77 3 .34 4 .8 6 6.53
M arch........... 1 .75 1.42 6 .3 0 5 .77 3 .3 4 4 .8 6 6 .5 3
April............. 1 .75 1 .42 6 .2 9 5.77 3 .34 4 .86 6 .53
M a y ............... 1 .75 1.42 6 .29 6 .77 3 .34 4 .8 6 6 .53

Index Numbers (1910-14 — 100)

1922...................... 113 90 173 132 117 140 142
1923...................... 112 102 177 137 140 136 147
1924...................... 111 86 168 142 145 107 121
1925...................... 115 87 155 151 155 117 135
1926...................... 113 84 126 140 136 129 139
1927...................... 112 79 145 166 143 128 162
1928...................... 100 81 202 188 173 146 170
1929...................... 96 72 161 142 154 137 162
1930...................... 92 64 137 141 136 112 130
1931...................... 88 51 89 112 109 63 70
1932...................... 71 36 62 62 60 36 39
1933...................... 59 39 84 81 85 97 71
1934...................... 59 42 127 89 93 79 93
1935...................... 57 40 131 88 87 91 104
1936...................... 59 43 119 97 89 106 121
1937...................... 61 46 140 132 120 120 122
1938...................... 63 48 105 106 104 93 100
1939...................... 63 47 115 125 102 115 111
1940...................... 63 48 133 124 110 99 96
1941...................... 63 49 157 151 107 112 126
1942...................... 65 49 175 163 n o 150 192

M a y ...............
June ..............

65 49 180 163 110 162 198
65 49 149 163 110 148 197

Ju ly ..................
August............

65 / 49 171 163 110 144 193
65 50 165 163 110 144 197

Septem ber.. . 65 50 163 163 110 144 198
October........... 65 50 163 163 110 144 193
November... . 65 50 173 163 110 144 186
Decem ber.. . . ' 65 50 162 163 110 144 186

1943
January.......... 65 50 162 163 110 144 186
February........ 65 50 167 163 110 144 186
M arch............. 65 50 180 163 110 144 186
April................
M ay .................

65 50 180 163 110 144 186
65 50 180 163 110 144 186
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure Kalnlt,
phosphate of potash olpotash 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. o.l.f. At c.1.1. At c.l.f. At c.l.f. At o.l.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 portsi Gulf ports
1910-14........... $0,636 $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 .0 8 7 .5 0 .588 .836 23.32 . . . . .474
1924................. .502 2.31 6 .60 .582 .860 23.72 . . . . .472
1925................. .600 2 .44 6 .1 6 .584 .860 23 .72 .483
1926................. .598 3 .2 0 5 .57 .596 .854 23 .58 1537 .524
1927................. .535 3 .0 9 5 .50 .646 .924 25.55 .586 .581
1928................. .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607 .602
1929................. .609 3 .1 8 5 .50 .672 .962 26.59 .610 .605
1930................. .542 3 .1 8 5 .50 .681 .973 26 .92 .618 .612
1931................. .485 3 .1 8 5 .5 0 .681 .973 26 .92 .618 .612
1932................. .458 3 .1 8 5 .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 .3 0 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 .5 0 .508 .757 24 .70 .556 .607
1938................. .492 1.85 5 .50 .523 .774 25.17 .572 .623
1939................. .478 1.90 5 .5 0 .521 .751 24 .52 .570 .607
1940................. .516 1.90 5 .5 0 .517 .730 • • • • .573
1941................. .547 1.94 5.64 .522 .748 25 .55 .570
1942................. .600 2 .13 6 .29 .522 .748 25.74 .205

M ay............ .600 2 .20 6 .50 .535 .755 26.00 .210
Ju n e ............ .600 2 .2 0 6 .50 .471 .665 22.88 .185
Ju ly ............. .600 2 .20 6 .5 0 .503 .755 26.00 .197
August. . . . .600 2 .20 6 .50 .503 .755 26 .00 .197
September. .600 2 .20 6 .50 .503 .755 26 .00 .197 . . . .
October.. . . .600 2 .10 6 .20 .535 .755 26.00 .210
November.. .600 2 .0 0 5 .90 .535 .755 26.00 .210 . . . .
December.. .600 2 .00 5 .90 .535 .755 26.00 .210 • • •

1943
January. . . .600 2 .00 5 .90 .535 .755 26.00 .210 • • • •

February.. . .600 2 .00 5 .90 .535 .755 26.00 .210
M arch......... .608 2 .0 0 5 .9 0 .535 .755 26.00 .210
A pril........... .640 2 .00 5 .90 .535 .755 26 .00 .210
M ay ............ .640 2 .0 0 5 .9 0 .535 .755 26.00 .210 • • • •

Index Numbers (1910-14 =  100)
1922.................... 106 87 141 89 95 99 78
1923................... 103 85 154 82 88 96 # • • • 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
1029................... 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 87 116 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 87
1941.................... 102 54 116 73 78 106 87
1942................... 112 59 129 73 78 106 84

M ay............... 112 61 133 75 79 108 85
Ju n e............... 112 61 133 66 70 95 81
Ju ly ................ 112 61 133 70 79 108 83
August.......... 112 61 133 70 79 108 83 . . . .
September. . 1.12 61 133 70 79 108 83 . . . .
O ctober... . 112 58 127 75 79 108 85 . . . .
November... 112 55 121 75 79 108 85 . . . .
December.. . 112 55 121 75 79 108 85 . . . .

1943
January. . . . 112 55 121 75 79 108 85
February..... 112 55 121 75 79 108 85
M arch........... 113 55 121 75 79 108 85
April.............. 119 55 121 75 79 108 85
M ay............... 119 55 121 75 79 108 85 . . . .
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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- 
modltiest

Fertilizer
materials!

Chemical
ammonlates

Organic
ammonlates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926................ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 47 90 91 72
1935................ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 121 130 126 81 50 129 95 75
1938................ 95 122 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77
1941................ 122 130 127 86 56 130 102 76
1942................ 157 152 144 92 57 161 112 76

M ay........... 152 152 144 94 57 169 112 78
June........... 151 152 144 90 57 151 112 69
July............ 154 152 144 91 57 157 112 74
August___ 163 153 145 91 57 155 112 74
September. 163 154 145 91 57 154 112 74
O ctober.. . 169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.. 178 158 147 92 57 154 112 78

1943 
Jan u ary .. . 182 160 149 92 57 154 112 78
February. . 178 162 149 92 57 155 112 78
March 182 163 150 93 57 160 113 78
April.......... 185 165 151 95 57 160 119 78
M ay........... 187 166 152 95 57 160 119 78

• U. S. D. A. figures.
t  Departm ent of Labor index converted to 1910-14 base.
t The Index numbers of prices of fertilizer m aterials are based on original study 

made by the Departm ent of A gricultural Econom ics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. The 
series was revised and reweighted as of March 1940 and November 1942.

1 Beginning with Ju n e 1941, manure salts prices are F . O. B. mines, the only 
basis now quoted.

* *  T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  I s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
p r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 9 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  u s e d  In  
a g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n ,  
t h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



T h is  sectio n  co n ta in s  a sh o rt review  o f  som e o f  th e  m ost p ra c tic a l and im p o rtan t b u lle tin s , and lis ts  
a ll recen t p u b lica tio n s  o f  the U nited S ta tes  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n s , 
and C anada, re la tin g  to  F e r tiliz e rs , S o ils , C rops, and  E co n o m ics. A file  o f  th is  d ep artm en t o f  B E T T E R  
C R O P S  W ITH  PLA N T FO O D  w ould p rovide a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  fro m  th ese 
sou rces on th e  p a rticu la r  su b je c ts  nam ed.

Fertilizers
Data from additional states on fer

tilizer usage and consumption have 
been received recently. A summary of 
fertilizers sold in Pennsylvania in 1942 
has been issued by the Department of 
Agronomy of Pennsylvania State Col
lege which made a survey in coopera
tion with the National Fertilizer Asso
ciation. This showed that over 380,000 
tons of fertilizer were used in the State, 
over 280,000 representing mixed fer
tilizers and the remaining approxi
mately 1 0 0 , 0 0 0  tons straight materials, 
most of which was superphosphate. 
The 15 leading grades were 0-20-0, 
3-12-6, 0-14-7, 2-12-6, 4-8-8, 0-12-12,
2-9-5, 0-18-0, 0-16-0, 4-16-4, 2-8-10, 
5-10-5, 5-10-10, 2-12-4, and 4-12-4. 
These grades comprised over 8 6 % of 
all the tonnage listed. About 65% of 
the fertilizer was sold in the spring and 
35% in the fall.

1̂ Data for Wisconsin are given in 
Wisconsin State Department of Agri
culture Bulletin No. 239, “Commercial 
Fertilizers— 1943,” by W. B. Griem. 
Very complete information on fertilizer 
consumption in this State is given in 
this publication. It shows that total 
consumption in 1942 was over 132,000 
tons, by far the greatest tonnage of any 
year listed. Some idea as to the in
crease in tonnage in this State may be 
gained from the fact that in 1909, the 
first year figures are given, the total was 
only 1,500 tons. The concentration of 
plant food during the year was slightly 
less than the previous year, undoubtedly 
reflecting the disappearance from the 
market of some of the more concen

trated fertilizer materials. The average 
analysis of all fertilizer sold was 1.52% 
nitrogen, 15.27% phosphoric acid, and 
8.29% potash, or a total of 25.08% plant 
food. Forty-seven grades of mixed 
fertilizer were listed in addition to 
superphosphate and other materials. 
The leading grades were 2-12-6, 0-20-0, 
3-12-12, 0-14-14, 0-20-10, 3-18-9, 0-19-0,
3-14-6, 0-20-20, and 3-9-18. These 10 
leading grades represented about 81% 
of the total tonnage sold.

1̂ The Department of Agronomy at the 
University of Illinois has issued mimeo
graphed pamphlet AG1136, “Fertili
zers Sold in Illinois in 1942.” Forty- 
eight analyses of mixed fertilizer in ad
dition to superphosphate and other ma
terials were sold. Over 83,000 tons of 
fertilizer were used in the State, not 
counting an estimated 129,000 tons of 
rock phosphate. About 70% of the 
fertilizer was used in the spring and 
30% in the fall. The 19 leading grades 
used comprised 95.75% of mixed fertili
zers sold, and the average analysis given 
for the 1 0  leading grades was 1 .6 % 
nitrogren, 11.5% phosphoric acid, and 
10.5% potash. The leading grades in 
order were 2-12-6, 0-12-12, 3-12-12, 
0-20-0, 2-8-16, 0-14-7, 0-8-24, 2-16-8, sul
phate of ammonia, 4-8-6, 0-18-0, and 
10-6-4.

f  In Indiana, preliminary figures on 
1942 tonnages have been issued by the 
Agronomy Department of Purdue Uni
versity in mimeographed sheets en
titled, “Fertilizer Tonnage Sold in Indi
ana in 1942 as Reported by Fertilizer 
Manufacturers.” Over 300,000 tons of 
fertilizer were reported with about 7 3
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used in the spring and l/^ in the fall. 
Nearly 100 mixed-fertilizer grades were 
reported in addition to straight nitro
gen, phosphate, and potash materials. 
The leading grades were 0-12-12 and 
2 -1 2 -6 , far ahead of any others, followed 
by 0-14-7, 0-20-0,0-20-20, 0-8-24,3-12-12, 
0-14-6, 0-14-14, 2-12-12, 2-8-16, raw rock 
phosphate, sulphate of ammonia, and 
0-10-20. These 14 fertilizers comprise 
nearly 89% of the total tonnage re
ported.

"Fertilizer Recommendations for Wartime 
in Arkansas,” Ext. Serv., Univ. of A rk ; Fay
etteville, Ark-, Charles F. Simmons.

"Effect of Commercial Fertilizers on Per
formance of Peach Trees,” Agr. Exp. Sta., 
Univ. of Ark-, Fayetteville, A rk ; Bui. 429, 
March 1943, J. R. Cooper.

"Bureau of Chemistry Announcement Nos. 
FM-61 and 62,” Dept, of Agr., State of Calif., 
Sacramento, Calif.

"Commercial Fertilizers,” Agr. Exp. Sta., 
New Haven, Conn., Bui. 467, Nov. 1942, 
E. M. Bailey.

"More Crops with Less Fertilizer,” Ext. Serv., 
Univ. of Conn., Storrs, Conn., Bui. 340, Feb. 
1943, J. S. Owens.

"Commercial Fertilizers,” Ga. Dept, of 
Agr., Atlanta, Ga., Serial No. 127, fan. 1943.

"Food Production for War,” Agr. Exp. Sta., 
Univ. of Idaho, Moscow, Idaho, War Cir. 13,
G. Orien Baker.

"Fertilizers Sold in Illinois in 1942,” Dept, 
of Agron., Univ. of 111., Urbana, III., March 
1943.

"Fertilizer Tonnage Sold in Indiana in 1942 
as Reported by Fertilizer Manufacturers,” 
Dept, of Agron., Purdue Univ., Lafayette, Ind.

"Report of Analysis of Commercial Fer
tilizers,” La. Dept, of Agr. and Immigration, 
La. State Univ., Univ. Station, Baton Rouge, 
La.. 1941-1942.

"Farming with Less Fertilizer,” Ext. Serv., 
Mass. State College, Amherst, Mass., Sp. Cir. 
93, March 1943.

"1943 Wartime Fertilizers,” Ext. Serv., 
Mass State College, Amherst Mass., Sp. Cir. 
95, March 1943, Ralph W. Donaldson.

"Results of Cooperative Fertilizer Experi
ments on Corn in McLeod County in 1942," 
Univ. Farm, Univ. of Minn., St. Paul, Minn., 
Soil Series No. 1, Jan. 1943, C. O. Rost, Paul 
M. Bur son, and R. E. Jacobs.

"Results of Cooperative Fertilizer Experi
ments on Corn in Martin County in 1942,” 
Univ. Farm, Univ. of Minn., St. Paul, Minn., 
Soil Series No. 2, C. O. Rost, Paul M. Burson, 
and Stanley Simpson.

"Results of Cooperative Fertilizer Experi
ments on Corn in Cottonwood County in 
1942,” Univ. Farm, Univ. of Minn., St. Paul,

Minn., Soil Series No. 3, Jan. 1943, C. 0 . 
Rost, Paul M. Burson, and E. C. Rogers.

"Phosphate Fertilizer Results in Minnesota," 
Agr. Ext. Serv., Univ. of Minn., St. Paul, 
Minn., E. Pamp. 121, April 1943, Paul M. 
Burson, C. O. Rost, C. M. Kelehan, and M. L. 
Armour.

" Complete Fertilizer Needed by Soils of 
South Mississippi," Agr. Exp. Sta., State Col
lege, Miss., Inf. Sheet 283, Dec. 1942, Russell 
Coleman.

"Fertilizer Recommendations for 1943,” 
Agr. Exp. Sta., State College, Miss., Inf. Sheet 
286, Jan. 1943, Clarence Dorman.

"Commercial Fertilizers and Winter Leg
umes for Cotton Production: Barksdale Field, 
Quitman County,” Agr. Exp. Sta., State Col
lege, Miss., Service Sheet No. 347, Dec. 1942, 
Roy Kuykendall.

"Commercial Fertilizers for Cotton Pro
duction: Gary Field, Tallahatchie River Soil," 
Agr. Exp. Sta., State College, Miss., Service 
Sheet No. 348, Dec. 1942, Roy Kuykendall.

"Commercial Fertilizers and Winter Leg
umes for Cotton Production: Schaefer Field, 
Yazoo County,” Agr. Exp. Sta., State College, 
Miss., Service Sheet No. 350, Dec. 1942, Roy 
Kuykendall.

"The Value of Farm Manure," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Cir. 248, 
Jan. 1943, G. E. Smith.

"Fertilizers for Sweet Corn," Agr. Exp. 
Sta., Univ. of N. H ., Durham, N. H., Cir. 
63, Feb. 1943, Ford S. Prince and Paul T. 
Blood.

"Starter Solutions for Tomato Plants for 
1943,” N. Y. State Agr. Exp. Sta., Geneva. 
N. Y., Bui. 706, May 1943, Charles B. Sayre.

"Fertilizers Sold in Pennsylvania in 1942,” 
Dept, of Agron., Pa. State College, State Col
lege, Pa.

"The 1943 Fertilizer Situation," Ext. Serv., 
Clemson College, Clemson, S. C., H. A. 
Woodle.

"Commerical Fertilizers— 1943,” Wis. State 
Dept, of Agr., Madison, Wis., May 1943, W. B. 
Griem.

Soils
f  Three bulletins on soil conservation 
of interest to those concerned with this 
important subject are listed this month. 
U. S. Department of Agriculture Farm
ers’ Bulletin No. 1853, “Classifying 
Land for Conservation Farming,” by 
R. D. Hockensmith and J. G. Steele, 
describes the various types of land 
recognized by the Soil Conservation 
Service, the types of erosion likely to 
be found on them, methods of control, 
and how the various classes of soil can 
best be utilized. The publication is 
well illustrated and an example is given
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of the detailed consideration given to 
crops, soil treatment, including fertili
zation and liming, pasturing, and other 
practices concerned with the utilization 
of the land.

f  “Does Soil Conservation Pay?” is the 
title of Bulletin 459 of the Wisconsin 
Agricultural Experiment Station. It 
describes the remarkable results that 
have been obtained on taking a badly 
run-down and eroded property in Wis
consin, applying soil conservation 
methods, and measuring the results in 
terms of crops produced. It is stated 
that during the first two years the farm 
was taken over, the stock had to be cut 
to 6  cows and 2  horses in order to do a 
good job of feeding and even then for
age produced had to be supplemented 
with purchase of feed. After contour 
farming, erosion-control measures, and 
fertilization with 0 -2 0 - 2 0  and lime had 
been used, yields were increased so that 
now the farm supports 2 1  milch cows, 
4 heifers, 6  calves, and 2 horses without 
the purchase of any additional feed.

Practical information on how to in
stitute and carry out strip-crop farming 
is contained in Iowa Agricultural Ex
tension Bulletin P53 entitled, “Follow
ing the Contour,” by J. B. Peterson and 
L. E. Clapp. Here again the publica
tion is well illustrated and diagrammed 
so that anyone wishing to adopt contour 
farming will find easily understandable 
directions.

"Verticle Zonation of Great Soil Groups on 
Mt. Graham, Arizona, as Correlated with Cli
mate, Vegetation, and Profile Characteristics’' 
Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
T. Bui. 99, Jan. 1, 1943, W. P. Martin and 
Joel E. Fletcher.

"Your Soil Needs Defending Too!" Ext. 
Serv., Idaho Univ., Moscow, Idaho, Def. Cir. 
16, Jan. 1942, Arnold E. Poulson.

"Soil Conservation Districts in Indiana," 
Agr. Ext., Purdue Univ., Lafayette, Ind., E. 
Leaf. 233, Oct. 1942, R. O. Cole.

"Following the Contour," Agr. Exp. Sta., 
Iowa State College, Ames, Iowa, Bui. P53, 
Feb. 1943, /. B. Peterson and L. E. Clapp.

"Liming Soils," Ext. Serv., Mass State Col
lege, Amherst, Mass., Leaf. 134, (Rev.), Feb. 
1943, Ralph W. Donaldson and Arthur B. 
Beaumont.

"Soil Fertility Control for Greenhouses."

Agr. Exp. Sta., Mich. State College, East Lans
ing, Mich., Sp. Bui. 325, May 1943, C. H. 
Spur way.

"Work, in Progress in the Division of Soils," 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn., 
Soil Series No. 4, Jan. 1943, C. O. Rost.

"Making Garden Soils Productive," Agr. 
Ext. Div., Univ. of Minn., Univ. Farm, St. 
Paul, Minn., Soil Series No. 6, March 1943, 
Paul M. Burson and C. O. Rost.

"Cropping Systems and Soil Fertility," Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Cir. 
247, Dec. 1942, G. E. Smith.

"Soils of Wheatland County," Agr. Exp. 
Sta., Montana State College, Bozeman, Mont., 
Bui. 409, Feb. 1943, L. F. Gieseker.

"The Geographic Distribution of Azotobacter 
and Rhizobium meliloti in Nebraska Soils in 
Relation to Certain Environmental Factors," 
Agr. Exp. Sta., Univ. of Neb., Lincoln, Neb., 
R. Bui. 121, June 1941, FI. B. Peterson and 
T. H. Goodding.

"Does Soil Conservation Pay?" Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., Bui. 459. 
March 1943.

"Classifying Land for Conservation Farm
ing," U. S. D. A., Washington, D. C., F. B. 
1853, Feb. 1943, R. D. Hockensmith and /. G. 
Steele.

Crops
f  The enthusiasm of several years ago 
over the apparently enormous possibili
ties in growing crops in culture solu
tions of various kinds fortunately has 
passed and seems to have been replaced 
by a much saner enthusiasm in victory 
gardens. This does not mean that 
there is no place for solution culture of 
crops, but it now appears as though 
that place is being found and the tech
nique is being applied on a reasonable 
basis. Those now employing or con
templating the use of the culture solu
tion technique will be interested in a 
new publication issued by Purdue Uni
versity Agricultural Experiment Sta
tion, Circular 277, “Nutrient Solution 
Culture of Greenhouse Crops,” by R. B. 
Withrow, I. P. Biebel and T. M. East
wood. The authors are among the 
earliest investigators of this technique 
in the country and out of their experi
ence are able to furnish much helpful 
and practical information backed by 
thorough trial and experimentation. 
The different types of culture solutions 
with their advantages and disadvan
tages are briefly discussed. Sub-irrigation 
culture, with apparatus and installation,
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is described in detail. The section on 
the preparation and management of the 
nutrient solution is very complete and 
will be found extremely useful by those 
using this method.

*] Tobacco diseases are very completely 
covered in Kentucky Agriculture Ex
periment Station Bulletin 437 entitled 
“Tobacco Diseases,” by W. D. Valleau, 
E. M. Johnson, and Stephen Diachun. 
The diseases are grouped into six differ
ent classes based on the cause of the 
trouble, as fungi, bacteria, virus dis
eases, nematodes, parasitic plants, and 
physiological diseases. There is also a 
grouping based on the parts of the plant 
affected. The disease and the damage 
it does are described, the cause of the 
disease so far as known is stated, and 
practical information on the prevention 
and control is given in each case.

Under physiological diseases, atten
tion is given primarily to deficiencies 
of nitrogen, phosphorus, potassium, and 
sulphur. The appearance of the plant 
for each nutrient deficiency is described 
and in some cases illustrated. It is 
stated that calcium and magnesium de
ficiencies very seldom occur under Ken
tucky conditions. The obvious control 
of such diseases is the application of 
nutrients by means of fertilizer, manure, 
or in the case of nitrogen—legume 
green manure. In most of the soils of 
Kentucky, phosphorus is likely to be 
deficient and will be needed in the fer
tilizer. It is stated that in 1941 a sur
vey indicated that over half the soils 
in central Kentucky and most fields in 
other sections were too low in available 
potash to produce a satisfactory crop. 
Potash starvation is more likely to occur 
on limed than unlimed soil. Where 
potash is deficient in the presence of an 
abundance of nitrogen, the tobacco is 
apt to be red. In discussing plant-bed 
diseases, growers are warned against 
using too heavy an application of ferti
lizer. In connection with leaf spot dis
eases, the authors emphasize the im
portance of having a high level of avail
able nutrients, particularly potash, in 
the soil so as to build up the resistance

of the plant and thus reduce leaf-spot 
injuries to a minimum. While the 
bulletin is written for Kentucky condi
tions, all tobacco growers will find the 
information of value.

“ Grow a Garden in Alaska,” Ext. Sera., 
Univ. of Alaska, College, Alaska, E. Cir. 1, 
Feb. 7, 1942.

" Cultivated Grasses and Legumes in Alaska,” 
E. Serv., Univ. of Alaska, College, Alaska, E. 
Cir. 2, April 20, 1942.

“Fifty-Third Annual Report for the Year 
Ending June 30, 1942, Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz., fan. 1, 1943.

“Eradication and Control of Nut Grass," 
Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
Bui. 189, March 1943, C. H. Davis and R. S. 
Hawkins.

“Growing and Handling Garlic in Califor
nia," Agr. Ext. Serv., Univ. of Calif., Berkeley, 
Calif., Cir. 84, (Rev. Nov. 1942), Roy D. Mc- 
Callum, (Rev.) by /. E. Knott.

“Report of the Department of Agriculture 
for the Year Ended Nov. 30, 1941," Halifax, 
Nova Scotia, 1942.

“Report of the Department of Agriculture 
for the Year Ended Nov. 30, 1942,” Halifax, 
Nova Scotia, 1943.

"Annual Report for the Year Ending Octo
ber 31, 1942," Conn. Agr. Exp. Sta., New 
Haven, Conn., Bui. 468, March 1943.

“How Connecticut Nurserymen Can Aid in 
Food Production," Conn. Agr. Exp. Sta., New 
Haven, Conn., Cir. 154, March 1943.

"Growing Potatoes in War Time,” Conn. 
Agr. Exp. Sta., New Haven, Conn., Cir. 156, 
April 1943.

"Dairy Farm Primer," Ext. Serv., Univ. of 
Conn., Storrs, Conn., Bui. 334, Sept. 1942, 
A. I. Mann.

“ Vegetable Gardening for Victory," Ext. 
Serv., Univ. of Del., Newark, Del., W. E. 
Folder No. 5, Feb. 1943, E. P. Brasher.

"Increasing Tomato Yields by Profitable 
Cultural Practices," Ext. Serv., Univ. of Del., 
Newark, Del., W. E. Folder No. 6, March 
1943, E. P. Brasher.

"Lespedeza for Permanent and Temporary 
Pastures, Hay, Seed, Soil Conservation and 
Improvement,” Agr. Ext. Serv., Univ. of Ga., 
Athens, Ga., E. Cir. 307, Feb. 1943, E. D. 
Alexander.

“Peanut Culture in Georgia," Agr. Ext. 
Serv., Univ. of Ga., Athens, Ga., E. Cir. 309, 
March 1943, E. D. Alexander.

"Soybeans in Georgia,” Agr. Ext. Serv., 
Univ. of Ga., Athens, Ga., E. Cir. 310, April 
1943, E. D. Alexander.

“Suggestions for Growing Sweet Potatoes 
for Dehydration," Ga. Coastal Plain Exp. Sta., 
Tifton, Ga., Mimeo. Paper No. 20, March 1943.

“Seed-Piece Method of Planting Sweet Pota
toes," Ga. Coastal Plain Exp. Sta., Tifton, Ga., 
Mimeo. Paper No. 21, March 1943.
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"Vegetation Zones of Hawaii,’’ Agr. Exp. 
Sta., Univ. of Hawaii, Honolulu, Bui. 89,
1942, /. C. Ripperton and E. Y. Hosakfi. 

"Mobilizing Idaho Forage Resources,’’ Ext.
Serv., Univ. of Idaho, Moscow, Idaho, Def. 
Cir. 34, Dec. 1942.

"Growing Strawberries in Idaho," Agr. Exp. 
Sta., Univ. of Idaho, Moscow, Idaho, Btd. 249, 
Dec. 1942, Leif Verner.

"Castor Beans— An Industrial War Crop," 
Ext. Serv., Univ. of 111., Urbana, 111., E. Cir. 
551, April 1943, R. F. Ftielleman and W. L. 
Burlison.

"Supplementing and Improving Dairy Pas
tures," Ext. Serv., Univ. of 111., Urbana, III., 
Cir. 553, March 1943, W. B. Nevens.

"1942 Report of the Muscatine Island Field 
Station," Ext. Serv., Iowa State College, Ames, 
Iowa, Victor E. Hollar.

"Kansas Corn Tests, 1942," Agr. Exp. Sta., 
Kansas State College, Manhattan, Kansas, 
Bui. 311, fan. 1943, R. W. Jugenheimer, A. L. 
Clapp, and H. D. Hollembeak 

"Annual Report of the Director of Agricul
tural Extension," Ext. Serv., Univ. of Ky., 
Lexington, Ky., Cir. 380, Dec. 31, 1941, T. R. 
Bryant.

"Late-Cut Vs. Early-Cut Soybean Hay for 
Stocker Cattle," Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., Bui. 435, Sept. 1942, E. S. 
Good.

"Tobacco Diseases," Agr. Exp. Sta., Univ. 
of Ky., Lexington, Ky., Bui. 437, Dec. 1942, 
W. D. Valleau, E. M. Johnson, and Stephen 
Diachun.

"Performance of Irish Potato Varieties in 
Louisiana," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bui. 359, Jan. 1943, E. L. 
LeClerg.

"Station Miller Cotton," Agr. Exp. Sta., La. 
State Univ., Baton Rouge, La., Cir. 29, Jan.
1943, H. B. Brown.

"Grassland Experiments," Agr. Exp. Sta., 
Univ. of Maine, Orono, Me., Bui. 415, Feb. 
1943, D. S. Fink•

"Science at Work for the Farmer," Agr. 
Exp. Sta., Univ. of Md., College Park, Md., 
Bui. No. A7, 1940-41, R. B. Corbett.

"The Performance of Hybrid Corn in 1942," 
Agr. Exp. Sta., Univ. of Md., Colege Park, 
Md., Mis. Publ. 12, Dec. 1942, R. G. Rothgeb 
and A. D. Hoadley.

"Suggested Field Corn Hybrids for Farm 
Use in Maryland 1942," Ext. Serv., Univ. of 
Md., College Park, Md., Mimeo. 2, Jan. 29, 
1942 ( Revised).

"Peach Growing in Massachusetts’’ Agr. 
Exp. Sta., Mass. State College, Amherst, Mass., 
Bui. 399, Jan. 1943, John S. Bailey.

"Plant Characters of Cherry Varieties," Agr. 
Exp. Sta., Mass. State College, Amherst, Mass., 
Bui. 401, Feb. 1943, A. P. French.

"Potato Growing," Ext. Serv., Mass. State 
College, Amherst, Mass., Leaf. 20, Feb. 1943, 
Ralph W. Donaldson, Oran C. Boyd, and 
Arthur 1. Bourne.

"The Home Vegetable Garden," Ext. Serv., 
Mass. State College, Amherst, Mass., Leaf. 59, 
March 1943.

"Tomato Growing in Michigan," Agr. Exp. 
Sta., Mich. State College, East Lansing, Mich., 
Sp. Bui. 131 (2nd Revision), March 1943, 
S. B. Apple.

"The Minnesota Pasture Program," Agr. 
Ext. Div., Univ. of Minn., St. Paul, Minn., Soil 
Series No. 5, March 1943, Paid M. Bur son.

"Grow More Legume Hay for More Live
stock Products with Less Labor and Lower 
Cost," Ext. Serv., Miss. State College, State 
College, Miss., E. Leaf. 43 (19,500), Ian. 1943, 
I. M. Weeks.

"Sweet Potatoes for Home Consumption and 
Market," Ext. Serv., Miss. State College, State 
College, Miss., E. Leaf. 48 (19,500), March 
1943, Chesley Hines.

"Long Staple Cotton Varieties, Mississippi, 
1943," Agr. Exp. Sta., State College, Miss., 
Inf. Sheet. 285, Jan. 1943, Clarence Dorman.

"Peach Culture in Missouri," Agr. Exp. 
Sta., Univ. of Mo., Columbia,, Mo., Bui. 455, 
Sept. 1942, T . J. Talbert.

"Sanborn Field," Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo., Bui. 458, Dec. 1942,
G. E. Smith.

"Good Practices in Corn Planting and Cul
tivation," Agr. Exp. Sta., Univ. of Mo., Colum
bia, Mo., Cir. 254, Feb. 1943, C. A. Helm.

" Wartime Service to Montana," Agr. Exp. 
Sta., Bozeman, Mont., War Cir. 2 (1943), 
S. C. Litzenberger.

"Selective Sprays for the Control of Lawn 
Weeds," Agr. Exp. Sta., Montana State College, 
Bozeman, Mont., Bui. 411, March 1943, S. C. 
Litzenberger and A. H. Post.

"Varieties of Farm Crops for Montana 
1943," Agr. Exp. Sta., Montana State College, 
Bozeman, Mont., Cir. 171, March 1943.

"Fiber of Native Plants in New Mexico," 
Agr. Exp. Sta., N. M. College of Agr. & Mech. 
Arts, State College, N. M„ Bui. 300 (T ech .), 
Feb. 1943, C. W. Botkin, L. B. Shires, and 
E. C. Smith.

"Experiments with Vegetables at the Con
servancy District Substation,’’ Agr. Exp. Sta., 
N. M. College of A. & M. Arts, State College, 
N. M., Bui. 302, March 1943, Rufus Stroud.

"Official Variety Tests in North Carolina 
1942," Agr. Exp. Sta., N. C. State College of 
A. & E„ State College Station, Raleigh, N. C. 
Agron. Inf. Cir. 131, Dec. 1942.

" Ohio Corn Performance Tests and Recom
mendations 1942," Ohio Agr. Exp. Sta., 
Wooster, Ohio, Sp. Cir. 66, Feb. 1943, G. H. 
Stringfield, R. D. Lewis, and H. L. Pfaff.

",Insure Legumes with Inoculation," Ohio 
Agr. Exp. Sta., Wooster, Ohio, Sp. Cir. 67, 
Feb. 1943, Harold W. Batchelor.

"Irish Potato Production in Oklahoma," 
Okla. Agr. Exp. Sta., Okla. A. £r M. College. 
Stillwater, Okla., Bui. B-266, March 1943,
H. B. Cordner.

"Some Newer Peach Varieties for South- 
central Pennsylvania," Agr. Exp. Sta., State
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College, Pa., Bui. 442, Feb. 1943, C. O. Dun
bar.

"The Cotton Contest— 1942 for Better Yield 
and Staple Value," Clemson Agr. College, 
Clemson, S. C., Cir. 229, Feb. 1943.

"Agricultural Research in South Dakota," 
Agr. Exp. Sta., S. Dakota State College of 
A. & M. Arts, Brookings, S. D., 1942.

"Fifty-Fourth Annual Report 1941,” Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn.

"Garden Soy Beans,” Agr. Ext. Serv., Univ. 
of Tenn., Knoxville, Tenn., Leaf. 51, fan. 
1943.

"Agricultural Research in Utah,” Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Bui. 306, 1940-42.

"The Composition of Summer Range Plants 
in Utah," Utah Agr. Exp. Sta., Logan, Utah, 
Bui. 305, Dec. 1942, L. A. Stoddart and J. E. 
Greaves.

"Growing Soybeans in Vermont,” Ext. 
Serv., State of Vermont, Burlington, Vt., Brief. 
418, Revised March 1943, Paul R. Miller.

"Ladino Clover for Vermont," Ext. Service, 
State of Vt., Burlington, Vt., Brief. 661, March 
1943, Lester H . Smith.

"Better Silage Corn for Vermont,” Ext. 
Serv., State of Vt., Burlington, Vt., Brief. 667, 
March 1943, Lester FI. Smith.

"Producing High Quality Hay," Ext. Serv., 
State of Vt., Burlington, Vt., Brief. 671, March 
1943, Paul R. Miller.

"Your Victory Garden," Agr. Ext. Serv., 
Univ. of Vt., Burlington, Vt., Brief. 666, Re
vised March 1943, Charles H . Blasberg.

"What About Growing Hemp?” Ext. Serv., 
Univ. of Wis., Madison, Wis., Sp. Cir., Nov.
1942, A. H. Wright.

"The Pawnee Potato,” U. S. D. A., Wash
ington, D. C., Cir. 665, March 1943, W. C. 
Edmundson, L. A. Schaal, and A. M. Binkley.

"Peanut Growing,” U. S. D. A., Washing
ton, D. C., Farmers' Bui. 1656, Rev. March
1943, W. R. Beattie and J. H. Beattie.

"Growing Peas for Canning and Freezing," 
U. S. D. A., Washington, D. C., Farmers' Bid. 
1920, Dec. 1942, W. R. Beattie, L. L. Harter, 
and B. L. Wade.

"Substitutes for Scarce Materials,” U. S. 
D. A., Washington, D. C„ AWl-15, Nov. 1942.

"Disease-Resistant Varieties of Vegetables 
for the Home Garden," U. S. D. A., Wash
ington, D. C., Leaf. 203, Revised March 1943, 
R. f. Haskell and V. R. Boswell.

"The Agriculture of Cuba," U. S. D. A., 
Washington, D. C., Foreign Agr. Bui. No. 2, 
Dec. 1942, P. G. Minneman.

Economics
"Prices Received by Alabama Farmers for 

Farm Products, August 1909-August 1942," 
Agr. Exp. Sta., Ala. Polytechnic Inst., Auburn, 
Ala., Bui. 258, Feb. 1943, J. N. Mahan and 
John F. Marsh.

"1942 Navel Oranges," Agr. Ext. Serv.,

Univ. of Calif., Berkeley, Calif., Wallace Sul
livan and H. B. Richardson.

"Objectives for Canadian Agriculture in 
1943," Agr. Supplies Board, Dominion Dept, 
of Agr., Ottawa, Canada.

"Connecticut Vegetable Industry and Its 
Outlook for 1943," Dept, of Agr. State of 
Conn., Hartford, Conn., Bui. 81, April 1943.

"Land Values, Mortgages, Rents, and Wheat 
Yields of Northern Idaho Wheat Lands," Agr. 
Exp. Sta., Univ. of Idaho, Moscow, Idaho, 
Bui. 248, April 1942, A. Norman Nybroten.

"Planning the Farm Business in South Cen
tral Kansas," Agr. Exp. Sta., Kansas State 
College of Agr. and Applied Science, Manhat
tan, Kansas, Bui. 312, March 1943, R. J. Doll.

"Peanuts as a Wartime Crop in Louisiana,” 
Agr. Exp. Sta., La. State Univ., Baton Rouge, 
La., Bui. 361, Feb. 1943, Frank D. Barlow, 
Jr. and George Townsend.

"Investments by Farmers— Wise and Other
wise," Agr. Exp. Sta., Mich. State College, 
East Lansing, Mich., Sp. Bui. 322, April 1943, 
L. H. Brown.

"Crop Report for Michigan," Mich. Dept, 
of Agr., East Lansing, Mich., Feb. 1943.

"Collective Tenure on Grazing Land in 
Montana," Agr. Exp. Sta., Mont. State College, 
Bozeman, Mont., Bui. 406, Feb. 1943, Glenn
H. Craig and Charles W. Loomer.

"Community Planning in Eddy County, 
New Mexico," Agr. Exp. Sta., State College, 
N. M., Bui. 297, Dec. 1942, Sigurd Johansen 
and Milton Rossoff.

"Determining Rates for Machine Rent and 
Custom Work," Agr. Exp. Sta., A. &
M. College, Stillwater, Okla., Sta. Cir. 110, 
March 1943, E. A. Tucker and Peter Nelson.

"Cost and Efficiency in Producing Hairy 
Vetch and Austrian Winter Field Peas in 
Western Oregon," Agr. Exp. Sta., Oregon State 
College, Corvallis, Ore., Sta. Bui. 415, Nov. 
1942, G. W. Kuhlman and D. Curtis Mumford.

"1943 Production Intentions, Rhode Island," 
Agr. Exp. Sta., R. I. State College, Kingston, 
R. I., Mis. Pub. 14, Dec. 1942, A. L. Owens.

" Utilization of Irrigable Land in the Reser
vation Area of Uinta Basin, Utah,” Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Bui. 303, March 1943, George T. Blanch and 
Clyde E. Stewart.

"Land Tenure in Process," Agr. Exp. Sta., 
Univ. of Wis., Madison, Wis., R. Bui. 146, 
Feb. 1943, Leonard A. Salter, Jr.

"Statistics on Receipts and Distribution of 
Sugar in the United States 1934-39," U. S. 
D. A., Washington, D. C., S. Bui. 77, Sept. 
1942.

"Seed Crops— Revised Estimates— 1929-40," 
U. S. D. A., Washington, D. C., Feb. 20, 1943.

"Peanuts, Revised Estimates, Acreage, Yield, 
Production, Disposition and Season Average 
Price and Value by States 1909-40," U. S. 
D. A., Washington, D. C„ July 1942.

"Soybeans Harvested for Beans, Acreage, 
Yield, and Production 1941 and 1942," U. S.
D. A., Washington, D. C., March 1943.
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Sericea Is A Good Crop
( From page 17)

Sericea is also proving to be a good 
grazing crop. It is especially valuable 
for spring grazing when permanent 
pastures fail because of drought. Cattle 
and work animals have grazed sericea 
when they were turned on it while 
plants were succulent. They have not 
usually grazed sericea if turned on after 
plants were 1 2  inches or more in height. 
Farmers who have pastured sericea 
clipped it occasionally if plants reached 
a height of 12 inches. New growth fol
lowing clipping was more palatable 
than the older growth. Sericea has also 
been grazed in the fall following sum
mer mowing for hay.

The possibilities of sericea as a deep- 
rooted legume to control erosion and 
increase productivity of the soil in soil 
crop-conserving rotations have not been 
fully explored. Increases in crop yields 
following sericea in a few trials in the 
field have been very striking.

T . L. Smith, Route 5, Greer, S. C., 
plowed 1% acres of sericea and sowed 
barley in the fall of 1941. He fertilized 
the barley in the fall with 300 pounds 
of 4-8-6 fertilizer per acre and in the 
spring with 125 pounds of nitrate of 
soda per acre. The total yield of barley 
in 1942 was 120 bushels, or 96 bushels 
per acre.

Fertilizer Requirements

There is little definite information 
about the fertilizer requirements of 
sericea. It has grown vigorously with
out fertilizer on moderately productive 
soils. On some of the poorer soils, 
sericea has made unsatisfactory growth 
without fertilizer. Even on the better 
soils where it was not fertilized, the 
stands were often thinned and broom- 
sedge encroached after sericea was har
vested for hay over a period of 2 to 3 
years. Applications of fertilizer have 
increased the vigor of plants in several

depleted stands to such an extent that 
broomsedge that had come in was 
crowded out.

On very poor soils, applications of 
400 to 600 pounds of superphosphate 
per acre have been very beneficial in 
getting stands well established. Little 
is known about the potash require
ments of sericea, but it seems logical 
that on soils where potash deficiency is 
indicated by cotton rust or other signs 
of potash hunger, potash also will be 
needed. Nitrogen has been distinctly 
harmful when applied before planting, 
particularly on soils of moderate pro
ductivity. Nitrogen from manure, com
mercial fertilizer, or winter legumes 
turned before sericea was seeded has 
stimulated the growth of crab grass to 
such an extent that it has bedded down 
on the young sericea plants. This 
heavy layer of crab grass completely 
smothered sericea plants so that spots 
several square feet in area were bare 
the following year.

Lime has not been very generally 
used on land where sericea has been 
planted. Increased yields of hay have 
been obtained where lime was applied 
on very acid soils. It seems logical that 
sericea may respond to liming in about 
the same way as the annual lespedezas. 
Additional information about the fer
tilizer and lime requirements of sericea 
on the different soils is needed.

Although there has been a gratifying 
increase in the acreage planted to sericea 
during the past 1 0  years, there is still 
a need for many thousands of acres of 
this deep-rooted, hardy perennial. 
There is a very extensive acreage of 
eroded, depleted land in the Southeast 
that must be completely rehabilitated 
before it will make any substantial con
tribution to a better agriculture. Sericea 
has shown marked ability to grow on 
these depleted lands and to restore their 
productive capacity as hay, pasture, and 
cropland.
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How Best Use Our Feed Crops?
{From page 12)

The answer seems to be that from the 
standpoint of making the best use of 
our available feed supplies it would be 
desirable to reduce livestock fattening 
operations, then hogs, and finally 
poultry, and increase milk production

chiefly through heavier feeding. The 
extent to which such changes are neces
sary, Mr. Christensen reminds us, de
pends upon the urgency of increasing 
the output of food and upon the total 
quantity of feed supplies.

Putting Fertilizer Down Puts Crops Up
{From page 22)

the yields of soybeans on the limed 
land were larger by 7.3 bushels than 
on the unlimed land.* On the unlimed 
land, the plowing under of the 0 -2 0 - 1 0  

fertilizer gave 6.9 more bushels of beans 
per acre. On the limed land, the in
crease from plowing was over 8  bushels 
per acre. Nitrogen in the fertilizer 
had a tendency to delay maturity, but 
to a lesser extent on the limed land. 
Nevertheless, the beans from all the 
plots contained less than 1 2 %  moisture.

In the similar study with corn in 
1942, the plowing under of 200 pounds

of 0 -2 0 - 2 0  fertilizer per acre on second- 
year sweet clover land ahead of corn 
was responsible for an increase in yield 
of nearly 9 bushels per acre on Oswego 
silt loam. Similar applications put on 
the side of the row at corn planting 
time with a modern corn planter at
tachment failed to increase the yield 
materially. The corn receiving appli
cations of fertilizer in the row grew 
more rapidly at the outset but failed to 
produce the yield equal to that where 
the fertilizer was plowed under as the 
data in Table 4 indicate.

102010 FERTILIZER
i c i M

L e ft , soybeans on lim ed land  w hich received  2 0 0  lb s . o f  0 - 2 0 - 1 0  p er acre  plow ed un der yielded 
2 6 .5  b u . p er a cre . R ig h t, soybeans on lim ed land  whicfy received  no fe r tiliz e r  yielded  but

1 7 .3  b u . p e r acre .
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T a b l e  2 .— Y ie l d s  o f  S o y b e a n  G r a in  on  
G e r a l d  S i l t  L o a m , A c c o r d in g  to  
D i f f e r e n t  A m o u n t s  o f  F e r t i l i z e r , 
W e r e  P l o w e d  U n d e r  o n  L im e d  or  
U n l im e d  S o i l s .

Grade and
Bu./A cre

Rates/Acre
Limed Unlimed

None............................ 17 .3  bu. 10.0  bu.
200# 0- 20-  0 ........... 1 2 .5 1 15.0
400# 0 -2 0 -  0 ........... 19 .3 12.8
200# 0- 20-10 ........... 2 6 .5 19 .0
400# 0 -2 0 -1 0 ........... 2 3 .3 14 .8
200# 0- 20-20............ 2 3 .6
400# 0 -2 0 -2 0 ........... 2 5 .6
250# 4 -1 6 -  4 ........... 2 0 .5 15.4
500# 4 -1 6 -  4 ........... 21.0 14.4

1 One row was a border row.

The plots with no fertilizer produced 
40.8 bushels per acre, while those with 
2 0 0  pounds of 0 -2 0 - 0  plowed under pro
duced an average of 47.1 bushels per 
acre, in contrast to a yield of 42.2 
bushels where a similar application was 
applied in the row. An application of 
2 0 0  pounds per acre of 0 -2 0 - 2 0  plowed 
under yielded 49.4 bushels per acre, as

T a b l e  3 .— Y i e l d s  o f  S o y b e a n  G r a in  
( B u s h e l s /A c r e ) ,  A c c o r d in g  t o  t h e  
F e r t i l i z e r , W e r e  P l o w e d  U n d e r  or 
A p p l ie d  a s  B a n d s  A lo n g  t h e  R ow  
o n  L i m e d  or  U n l im e d  S o il .

Grade and 
Rate/Acre

Plowed
Under Bands

Limed

None............................
200# 0- 20-  0 ...........
200# 0- 20-10 ...........

17 .3  bu.
19.3*
2 6 .5

17.3  bu. 
18.6
17.4

Unlimed

None............................
200# 0- 20-  0 ...........
200# 0- 20-10 ...........

10.0  bu.
15 .0
13 .0

10.0  bu. 
12.8 
10.7

*  Weight included border row and could not be 
used. Yield record given is for 400 pounds broad
cast and plowed under.

compared to 46 bushels when applied 
in the row. By increasing the amount 
to 400 lbs. per acre, the application 
plowed under did not increase the yield 
per acre.

Hesitancy in putting money into 
plant nutrients to be buried in the soil 
has made us use limited amounts of 
purchased fertilizer salts in close con
tact with the seed. This was encour
aged by our desire to make little fer
tilizer do much and in short order. We 
have not been ready to look at fertilizer 
purchases as long-time investments, nor 
as carryovers to the second, the third,

T a b l e  4 .— Y i e l d s  o f  C o r n  G r a in  
( B u s h e l s /A c r e ) o n  O s w e g o  S i l t  
L o a m  A c c o r d in g  a s  F e r t i l i z e r  W a s  
P l o w e d  U n d e r  o r  A p p l ie d  A l o n g  S id e  
o f  t h e  R o w .

Grade and 
Rate/A cre

Plowed
Under

Along
Row

None............................ 4 0 .8 4 0 .8
200# 0- 20-  0 ........... 4 7 .6 4 2 .2
400# 0 -2 0 -  0 ........... 4 6 .7
200# 0- 20-10 ........... 4 4 .7 4 2 .2
400# 0 -2 0 -1 0 ........... 48 .1
200# 0- 20-20........... 4 9 .4 4 6 .0
400# 0 -2 0 -2 0 ........... 4 9 .4
333# 2 -1 2 -  6 ........... 4 8 .7 4 1 .2
666# 2- 12-  6 ........... 47 .1

and later crops. This short-sighted 
policy toward our soils has given us the 
apparent damaging salt effects of fer
tilizers in summer crops under serious 
moisture shortages.

If the effects of plowed-under fer
tilizers are a fair indication, as shown 
by the few trials, then they suggest that 
we must look to putting fertilizers onto 
the soil either long enough ahead of the 
crop, or down into the soil deep enough 
where there is enough moisture to per
mit them to change from the salt to 
the adsorbed form if the most regular 
benefits are to be obtained in spite of 
moisture irregularities.

In addition, in much of the humid 
area where the subsoil is so highly 
depleted of its nutrient bases as indi
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An a p p lica tio n  o f  0 - 2 0 - 2 0  on lim ed lan d  in creased  th e  yield  o f  soybean seed nearly  7  b u . p e r acre .

cated by the high degree of acidity, the 
fertilizers will be much more efficient 
if used after the soil’s calcium deficiency 
has been remedied by liming. Even a 
leguminous crop like soybeans, con
sidered “acid-tolerant” by some, and 
the non-leguminous crop of corn have 
demonstrated this beneficial effect from 
lime in conjunction with fertilizer 
plowed under.

This greater economy in the joint use 
of more than, one remedy for nutrient

deficiencies and their wiser location in 
the deep and more moist areas of the 
soil at good distance from the seed can 
do much toward increased food sup
plies. They indicate that fertilizers are 
less effective as salts in solution than 
when first taken and later given by the 
soil to the plants, or when we fertilize 
the soil rather than fertilize the crop. 
We must in reality put the fertilizer 
down if we want to put the crops up 
to higher yield levels.

Why Do Farmers Plow?
( From page 26)

gradual exhaustion of the stores of fer
tility in a soil that must first feed the 
crop of bacteria within before these life 
forms can leave something for the crop 
above. Continued and excessive crop
ping, along with the product removal, 
reduce the output of the nutrients left 
over in soluble form by microbial ac
tivity. The microbes merely rework 
what is given them.

The nitrates, or the available forms 
of nitrogen, are brought down to a very

low level in the soil in June by the 
wheat crop just before its harvest, Fig. 
3. Early plowing in July for the next 
crop starts their accumulation in the 
soil again and the curve begins to rise. 
In the stubble soil the nitrates stay low. 
But when this stubble is plowed in 
August, this soil-stirring operation starts 
the nitrate supply upward. Delay in 
plowing until September lets the grow
ing weeds reduce the nitrate supply in 
the soil even below that possible in ex
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F ig . 3 .  N itra te  n itro g en  levels in  th e  soil u n d er w heat re fle ct am ounts and tim e  o f  r ise  re la ted
to  tim e o f  plow ing.

haustion by the wheat crop. Here is a 
reason based on nutritional evidence 
that explains why late plowing for 
wheat makes it a poor crop, even when 
weeds are turned under as a green 
manure crop. For wheat, plowing in 
July makes a better crop, but the same 
operation in September makes a poorer 
one. Can we then blame the plow 
when the same performance in turning 
the soil is both good and bad for the 
crop, all within the short time of three 
months ?

The microbial crop comes in for the 
explanation. The microbes must be 
fed first. They eat at the first table, 
the wheat at the second. Early plow
ing puts under little organic matter. 
It compels the bacteria to oxidize the 
humus of the soil that has already been 
worked over to the point where it has a 
narrow nutritive ratio, or a small 
amount of carbon as compared with its 
nitrogen. When bacteria get their 
energy, they burn much of the carbon 
and leave the soluble nitrogen to ac
cumulate in the form of nitrates as 
nourishment for the wheat, to its better 
growth.

Late plowing that turns under weeds 
represents a case of feeding the bacteria 
with a diet of excessive carbon and of 
deficient nitrogen. The weeds that 
giew in the stubble after the wheat had 
taken most of the nitrogen couldn’t be 
nitrogen-rich. They were carbon-rich 
or woody. Turned under, this exces
sive supply of carbon as energy mate
rial compels the microbes to use the soil 
nitrogen to balance their nutritional 
needs. They put this soluble nitrogen 
into complex, insoluble combinations 
resulting from weed decay. The wheat 
ci op following finds little nitrate in the 
soil. It starves when in competition for 
such with the microbial life in the soil.

Under such circumstances, plowing 
may be given the blame by those who 
have never understood the bacteria in 
the soil. But certainly it isn’t the plow. 
It is the deficient supply of soil fertility 
that is too low to make weeds that can 
contain much in the way of nutrients 
from the soil and must, therefore, be 
made from air and water coming from 
above the soil. Nutrients from that 
source can serve to make only woodi
ness. The fertility is also too low to
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balance a woody or carbonaceous green 
manure as the main part of the mi
crobial diet, and to leave anything in 
addition as nourishment for the wheat 
crop.

There are other scientific bases for 
plowing beside the aeration of the soil 
for the combustion or decomposition 
encouraged thereby as means of liberat
ing plant nutrients within the soil. 
Many other phases of microbial life 
contribute to support the plow as an 
important agricultural implement. At 
various agricultural experiment stations, 
other scientists than microbiologists 
have given thought to the effects of in

corporating organic matter into the soil 
by the plow and other methods. Basic 
soil information in connection with the 
“debacle in which our American soils 
have drifted” has been established by 
other men of science who man our 
various stations. They include those 
concerned with soil fertility, plant nutri
tion, soil mineralogy, colloid chemistry, 
animal physiology, soil, and other as
pects of science not even considered as 
closely connected with soils at so recent 
a date as 1910. All these can support 
the farmer in his art of plowing and 
can give a scientific answer, even if he 
can’t to the question “Why plow?”

Salt With Potash For Some Crops
(From page 1 0 )

taken into the tops and that the roots 
actually sh<?wed little increase in ab
sorbed chlorides. This is of economic 
importance since it has been held that 
in the factory extraction of sugar from 
the sugar beets, a high content of chlo
ride interferes with the proportion 
which can be recovered.

An application of 1,000 lbs. of salt 
per acre does not mean an excessive cost 
in a state like Michigan, which for 
many years has led in the production of 
salt. In some states far removed from 
salt mines, however, the cost of such a 
quantity of salt amounts to quite an 
item in the proper fertilization of the 
salt-responsive crops. In such locations

it is important to note the benefits that 
were secured from kainite (Tables 1 ! 
and 2 ) which, with several crops, gave 
as high a yield as did 500 lbs. of salt ap
plied in addition to the 0-8-24 fertilizer 
containing the higher-analysis potash.

The 1942 study of the effects of salt j 
on crops, as mentioned before, included 
the application of the mine-run 25 per 
cent manure salts from the Carlsbad 
potash deposits, with the trials located 
on a virgin muck more than 2 0  feet 
deep. So poorly drained that this ! 
area had never burned over to any ap
preciable extent, this muck had pro
duced an annual waist-high, wild . 
growth of grass and weeds from time

Sw iss ch ard  prod uced  in  th e  green house. In  ad d itio n  to  a u n ifo rm  a p p lica tio n  o f  1 .0 0 0  lbs. 
o f  4 - 8 - 2 4  p e r a cre , th e  ja r s  rece iv ed , fro m  le f t  to  r ig h t, 1 ,0 0 0  lb s. m u ria te  o f  p o ta sh : n o th in g ;

and  sa lt 5 0 0 ,  1 ,0 0 0 ,  and 2 ,0 0 0  lb s . p er acre .

K1000 ssoo SSDOO
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T a b l e  4 .— E f f e c t s  o f  V a r y in g  S a l t  a n d  P o t a s h  A p p l i c a t i o n s  t o  M u c k  S o il  
o n  t h e  S o d iu m  a n d  C h l o r id e  A b s o r p t io n  b y  C r o p s

Per cent on water
Fertilized Annual salt Crop yield free basis Ratio

Order annually application 1937 soda
of plots 600 lbs. per acre 1932-37 tons to

1932-37 lbs. per acre per acre Soda Chloride chloride
(Na20 ) (Cl)

Sugar beets— tops

1 , 6, 11 0 -8 -2 4 0 4 .8 0 .5 9 1 .33 0 .4 4
3, 8, 10 0 -8 -2 4 500 5 .5 1 .78 2 .1 4 0 .8 3

5 0 -8 -2 4 * 1000 4 .5 2 .0 5 2.22 0 .9 2
7, 9 0 -8 -2 4  (Kainite) 0 5 .8 1.17 1.73 0.68

Sugar beets— roots

1 , 6. 11 0 -8 -2 4 0 5 .1 0 .2 5 0 .2 5 1.00
3, 8, 10 0 -8 -2 4 500 7 .9 0 .5 8 0 .2 9 2.00

5 0 -8 -2 4 1000 7 .7 0 .41 0 .2 4 1.71
7, 9 0 -8 —24 (Kainite) 0 7 .5 0 .4 5 0 .1 7 2 .6 5

Celery

1 , 6, 11 •0-8-24 0 18.2 0 .8 9 3 .4 0 0 .2 6
3, 8, 10 0 -8 -2 4 500 26.1 3 .5 2 4 .8 0 0 .7 4

5 0 -8 -2 4 1000 2 5 .6 3 .9 3 5 .6 5 0 .6 9
7, 9 0 -8 —24 (Kainite) 0 28.1 3 .0 9 4 .8 5 0 .6 4

immemorial. When first broken in 
1941 not much response to salt, even 
from the most salt-responsive crops, 
was expected the first year of cropping. 
The benefits secured, as presented in 
Table 5, are not as outstanding as were 
those on the previously long-pastured 
College muck on which the results pre
sented in the first four tables were se
cured. These results do show definite 
increases from salt, however, and, more 
important, the effects from the use of 
the manure salts as a source of potash 
are fairly comparable with those se
cured from the 500-pound-per-acre ap
plication of salt, applied along with the 
high-grade potash, and with the salt and 
kainite increases in the earlier studies.

Discussion

The results presented in this paper 
show definitely that for certain crops 
ordinary salt should be considered a

fertilizing material. Regarding the fer
tilizing action of salt, the following 
points should be stressed:

1. The beneficial effect of sodium 
chloride (ordinary salt) lies wholly 
or largely in its sodium content.

2. The beneficial effect of sodium 
chloride (salt) can be secured only 
in the presence of a good supply 
of available potash. The sodium 
does not act as a substitute but 
rather as a supplement to potash.

3. Crops which have shown a very 
definite response to sodium chlo
ride include celery, mangels, sugar 
beets, Swiss chard, table beets, and 
turnips. Crops which may be 
benefited include cabbage, cele- 
riac, kale, kohlrabi, radishes, and 
rape, the amount of response de
pending on how much sodium 
chloride has been applied to the
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T a b l e  5 .— E f f e c t  o f  V a r y in g  O r d in a r y  S a l t , M u r ia t e  o f  P o t a s h , a n d  M i n e -r u n  
P o t a s h  A p p l i c a t i o n s  t o  M u c k  S o il  o n  Y ie l d s  o f  T h r e e  C r o p s  a n d  S u g a r  
C o n t e n t  o f  S u g a r  B e e t s , M ic h ig a n  S t a t e  C o l l e g e  E x p e r i m e n t a l  F a r m , 1 9 4 2

Order
of

dupli
cate
plots

Fertilizer 
applica

tion, 1942. 
800 lbs. 
per acre

Salt 
applica

tion, 1942. 
lbs. per 

acre

Average yields per acre

Celery
tons

Table
beets

(roots)
tons

Sugar beets

Roots
tons

%
Sugar
(Suc
rose)

Recov
erable
sugar
lbs.

%
Purity

1 , 10 0 -1 0 -3 0 0 14.2 18.4 13.4 14.6 3243 83 .1
5 0-1 0 -6 0 0 16.1 21.8 14 .2 15.0 3554 8 3 .7
4 0-10-30* 0 16 .4 2 2 .3 14 .6 14.6 3556 8 3 .7
6 0-10-30 260 16 .7 2 1 .3 14.2 14.8 3517 8 3 .7

2, 3 0 -1 0 -3 0 500 15 .4 2 3 .7 15.0 14.6 3639 83 .1
9 0-1 0 -3 0 750 18.1 2 3 .0 14.3 14.2 3553 8 2 .5

7, 8 0-1 0 -3 0 1000 18.3 2 3 .5 14 .6 14.6 3333 8 3 .3

'Carrier used as source of potash on all plots except No. 4, muriate of potash (61.41 K2O ). Potash on 
plot 4, Carlsbad, New Mexico, manure salts (25 per cent K2O ). All salt of Michigan origin.

soil in recent years as an impurity 
in the potash applied.

4. Mine-run Carlsbad potash salts 
(manure salts), containing around 
25 per cent potash, with sodium 
chloride as an impurity, can be 
effectively and economically used 
in the fertilization of the salt-re
sponsive crops, even as far north 
as Michigan.

In this emergency, the use of manure 
salts should be seriously considered for 
the crops which respond to salt, in order

to release the refined potash salts so 
there will be ample for other crops. 
The benefits which will be secured with 
the salt-responsive crops appear likely 
to occur on any soil which is low in 
available sodium. Cost of these mine- 
run salts at Carlsbad plus transporta
tion to any locality should be balanced 
against the delivered charge for an equal 
number of units of refined potash, plus 
the local cost of an amount of salt 
equal to that in the manure salts, in 
order to determine the economy in the 
use of the mine-run potash.

An Era’s End
(From page 5)

day of the three-year-old beef steer, the 
mammoth finished animal, is gone for 
good,” said a commentary. Consum
ers were getting into smaller homes 
and doing less arduous outdoor work, 
and the favorite cuts were smaller and 
trimmer and fancier than in the brave 
old days of “hoof and horns” appe
tites. Producers were finding it easier

and cheaper to finish the smaller types 
of steers and got a quicker turn-over, 
too.

When the time came that summer 
to move the crops into the terminals, 
Congress had asked the treasury to 
help. But the help was not the popu
lar kind when it arrived. Secretary 
McAdoo stated the government would
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supply fifty million dollars—then a 
pretty slick sum for a hand-out—but 
he tied some strings to it, so it wouldn’t 
be apt to stray very far or stay out too 
late. He offered to loan this fund to 
the commission houses to plank down 
to producers in crop movements, pro
vided that all the cash would be safely 
back inside the steel doors at Washing
ton not later than December 10, 1913. 
This brought out a series of scoffs and 
caterwauls that seem sort of familiar 
today, when a sum like McAdoo offered 
would be chicken feed. The boys 
thought it was pretty slim picking 
those days, too, for a national backing 
in moving the grains. One Minne
apolis commission man ended his snort 
of derision by saying that his firm alone 
borrowed ten million dollars every sum
mer to keep the inbound wheat cars 
moving.

But the thing that had them all 
steamed up into glorified attitudes was 
the general theme of the season about 
one hundred years of continuous peace 
between this country and England. 
Farmers and everybody else listened to 
the racket made by stump speakers and 
Fourth of July orators and Sunday 
school philosophers. The radio was, 
of course, silent on this important 
jubilee occasion.

LADS who would in five years be 
* heroes of Flanders Fields joined 

their placid elders that summer of 1913 
in whooping it up for Commodore 
Oliver Hazard Peary, and the victory at 
Put-In Bay that brought the end of 
strife between Yankees and John Bull 
and ushered in a century of silent guns. 
Just why they celebrated a truce be
tween these two nations and forgot the 
rest of the shooting that went on both 
here and abroad between 1813 and 1913 
cannot be explained now, even if we 
took time for it.

Probably, it was because we were 
living comfortably in a sort of fools’ 
paradise, at least that’s the way the re
cent economists describe that era. Be

that as it may, we were sure mighty 
happy being fools back in those days. 
It was awful tranquil-like and somno
lent and peaceful, and the “guards” 
never bothered us much, even if we 
went too close to the outside fence.

Mostly, I remember that farmers were 
not so long-faced and dubious about 
the future, back then. If local labor 
was shy, folks organized a “bee” and 
raised the barn awhile, and raised Ned 
afterwards with a barrel of something. 
If a guy broke a machine or his crops 
failed last year so he couldn’t get him 
a new patent binder, why the neigh
bors pitched in and hoisted him up out 
of his dilemma. Box socials and dona
tion parties went on everywhere, and 
kids didn’t need a pocketful of cash 
each time they rode the lumber wagon 
into town.

SURE, farmers got mad about condi
tions and voted sometimes for be- 

whiskered sockless radicals, and Pop
ulists were popular like any kind of a 
new sideshow to amuse the proletariat. 
But locally and internally, in the tall 
grass and amid the sticks, there was no 
over-organization, no ultra-complicated 
mess of belonging-to and supporting- 
which.

But it was the last of the Mohicans, 
all right. This pleasant interlude was 
due for a shock. During the decade 
after 1913 and on a little further, farm
ers got to imitating capitalists and thus 
became more class conscious. Maybe 
they had to, I don’t know. Anyhow 
they got real commercial. Thereafter, 
it was constant attention to bookkeep
ing and income and outgo; whereas, in 
1913 and prior thereto, only a few fel
lows took pride in keeping books, and 
mostly they were prices current and 
breeding fees and veterinary charges 
and what-not, mere memoranda.

No doubt the isolated situation of 
farm folks in 1913 compared to mod
ern times contributed to their carefree, 
independent, zestful lives, and caused 
them to lay aside less for such enter
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tainment as motion pictures, bingo, and 
trips to the dentist.

Not that their farm journals con
tained nothing of a nature to make 
them take their financial corsets off. 
Plenty of advertising coaxed out the 
rural dollars. We can find space for 
only a few such items, in retrospect:

PREADEAGLED in close-set dis
play type we get heaps of savory 

suggestions about: “The new wonder 
150-egg incubator to put an end to the 
dreary task of nursing sitting hens; Ray- 
Oil lamps, brass and nickel plated, to 
make winter bulletin reading a pleas
ure; free homesteads in Canada and big 
orchard opportunity in the Ozarks; 
great fields open for the man with a 
spare horse and wagon to sell liniment 
made in Winona; get your new split- 
hickory buggy (two years guarantee 
and 30 days riding for nothing); light
ning rods, kodaks, and victrolas; auto
matic cream separators driven by mag
neto equipped gasoline engines; new 
perfected home electric light plants, 
and believe it or not, a few handsome 
horseless carriages for the farmers to 
get commercial feelings by driving— 
and then demand better roads and big
ger taxes.”

The ones advertised in 1913 to sus
picious farmers included Krit, Carter- 
car, Pontiac, Case 40, and Reo 5th. 
The best ones boasted records of twenty 
thousand miles, and we had also visions 
of easier travel through the new asset, 
“no rim-cut cord tires.” But the pace 
toward commercialism was a slow one 
via the motor car boom in 1913, be
cause the cheapest models sold for 
$1,700. As long as you stuck to Cli
max plug for relaxation and rode in a 
Buckboard, nobody cared whether you 
kept books or wrote checks or had 
fancy farm letterheads. Being back
ward and easy-going wasn’t stimulating 
to the ego, but it didn’t hurt your 
digestion or spoil your sleep much.

However, I presume there has come 
in the wake of the new commercial

farm-mindedness a better lease on 
health and longevity and a higher de- i 
gree of culture and maybe a finer sense 
of modern values. I ’m not always so 
dead sure about the spiritual and natu
ral essences of rural living being very 
much improved along with the newer 
goals and gadgets.

It’s true we lacked such inspiring 
and beneficial things as 4-H clubs and 
Future Farmer Chapters and study 
circles among the housewives, provided 
by extension folks. But I suppose the 
AAA and the FSA and the credit agen-1 
cies might be disposed of as remedies 
and counter-irritants for something 
that took us unawares and made us 
itch and vomit between 1913 and 1933. f 
If they can be fashioned into a preven-f 
tive for ills and troublesome cycles in-| 
stead of just remaining a dose of tonic, 
why I think we shall make some prog- 1  

ress after all.
Anyhow we now live out and beyond 

the old fence lines which hemmed us 
in, sort of, back in 1913 and before. 1 
We were states-righters and town-plan- f 
ners and Americans First in those ster- 1 
ling times. Now we emerge from a 
sort of coma into a vast expanse of 
world dominion, and we’ve got to learn 1  

to love neighbors that live more than' 
a gun shot and a holler distant from £ 
our bailiwick.

RECKON I’ve been just like bid 
Rip Van Winkle—snoozing away * 

in a pile of dusty leaves of yesterday .j 
while the airships invented themselves J 
into the spotlight and made us over j 
into a come-closer community.

All I can say is, “Brothers, It’s been i 
a mighty nice thirty years of sleep for 
me. Seems like I ’ve been havin’ some < 
queer disturbin’ nightmares lately, and , 
some awful frisky squirrels and jack- 1 

rabbits have run across my whiskers. 1  

But if I ain’t too blame old to be of j 
service, just give me a leetle hist with j 
my game hind-leg there and I’ll give 
you all a real demonstration of how we , 
used to live and let live back when the 
era ended— in 1913.”
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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.
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A North Carolina rationing board 
reports that one of the mountain farm
ers living nearby has just about found 
a limit to his patriotism.

“I ’m trying to do my bit, patriotic- 
like,” said the farmer, who had sworn 
that he and his family would abide 
by sugar rationing regulations, “but I ’m 
married, have eight children, and I ’m 
derned if I can afford to keep on a-buy- 
in’ all that sugar.”

A sweet young thing grabbed a taxi 
downtown the other day and said to 
the driver, “To the maternity hospital 
and never mind rushing, I only work 
there.”

Lawyer: “You mean to imply that 
Mandy then cut his acquaintance?” 

Witness: “Wusser dan dat, suh! 
She cut his throat.”

Paul: “Do you ever think of the good 
old days before we had rationing?” 

Arch: “Yes.”
Paul: “Do you think there is much 

difference now?”
Arch: “Yes, we used to step on the 

gas and sit, and now we sit on the steps 
and gas.”

“Bill shouldn’t have married Irene. 
In six months’ time she’s made him a 
pauper.”

“Wow! Is it a boy or girl?”

PERHAPS

Englishman: “I say, what are they 
doing?”

American: “They’re dancing.” 
Englishman: “They get married later, 

don’t they?”

“Brown never completed his educa
tion, did he?”

“No, he lived and died a bachelor.”

Two little mites of about six and 
seven respectively were gazing with 
considerable interest at the storks in 
the zoo, when the usual interfering old 
lady ambled up.

“Those are storks, my dears,” she 
purred. “The clever birds that brought 
you to your mother and father!”

The youngsters looked at one an
other, and one whispered: “Poor old 
thing! Shall we tell her?”

Sex, like automobiles and everything 
else, has been so streamlined and 
glamorized, that some old fellows wish 
they could start all over again.

Girlie: “Do you believe in love at 
first sight?”

Sailor: “I gotta. I only got two days 
leave.”

1913: Supply and demand. 
1943: Supply or be damned.

“Prejudice is a great time saver—it 
enables one to form opinions without 
bothering to get the facts.”
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BORON IN AGRICULTURE
Authorities have recognized that the depletion of 

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

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

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

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

PACIFIC COAST BORAX COMPANY
NEW  YO RK CHICAGO LOS ANGELES

BORAX
jjOSi atf/Ucultusie

2 0  Mule Team. Reg. U. S. Pat. Off.



EDUCATIONAL FILMS 
AVAILABLE

SAVE TH AT SOIL
A 16mm., sound, color film depicting the early South, the results of the 
one-crop system , and the reclam ation and conservation of Southern soils 
through the use of legumes and modern methods of soil management. 

Running time, 28 min. (on 1200-ft. reel).

0 i lher  16MM. C O LO R  F IL M S  A V A IL A B L E  
Potash in Southern Agriculture Potash from  Soil to Plant 
In the Clover Potash Deficiency in Grapes and
Bringing Citrus Quality to M arket Prunes 
Machine Placem ent of Fertilizer New Soils from  Old 
Ladino Clover Pastures Potash Production in America

W e shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible) and period of time of loan.

For additional information write:

AMERICAN POTASH IN STITU TE, INC.
1155 Sixteenth Street W ashington 6, D. C.
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T R E A T  S E E D S  WI T H

THE SEED PROTECTANT THAT PREVENTS SEED DECAY
Impartial Experiment Station tests prove that vegetable 
seeds treated with Spergon increase yields as much as 
30%  over untreated seeds. Growers report excellent 
increases in stands and yields. This outstanding seed 
protectant has a number of advantages that make it 
most desirable from a profit and utility standpoint. 
Spergon works in any type of soil. It is safer, easier 
to use and surer; longer lasting, self-lubricating in 
drills, compatible with inoculation and economical. For 
further information and distributors’ names, write

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y
Naugatuck Chemical Division, 1230 Sixth Avenue, New York, N. Y.
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P res id en t A m erican  P o tash  In stitu te

A M E R IC A N  C H E M IC A L  S O C IE T Y  M O N O G RAPH  NO. 91
• • •

AMONG American chemical industries that have attracted national and 
international attention due to their war-emergency performance, few 

have exceeded the American potash industry.
This interesting and well-written survey of the development of the American 
potash industry during the last fifteen years is particularly important at 
the present time, when the food problem is second in importance only to the 
war itself. After a brief review of the present sources of potash, complete 
details are given as to production, both domestic and foreign; present 
status of the industry; and its future prospects. Special attention is ac
corded to Carlsbad, N. M., and Searles Lake, Calif., developments, and to 
the fundamental technology of potash. This important volume has been 
made unusually attractive by the inclusion of a large number of excep
tionally good photographs of all phases of the industry.
Dr. Turrentine, of the American Potash Institute, is one of the country’s 
leading authorities in this field. His work will be welcomed as a most 
significant addition to the literature of the subject by all who are interested 
in any way in the production and use of potash and related products. This 
book will be required by public libraries, as it is the only source of reliable 
information on the current status of this vital resource.

C H A P T E R S

Introduction: Fifteen Years in Review 
The Uses of Potash in American Industries 
Technology of Potash Production 
Conclusion

186 Pages . . .  Illustrated . . .  $3.50

R E I N H O L D  P U B L I S H I N G  C O R P O R A T I O N
330 West 42nd Street, New York, N. Y.

Printed in U.S.A
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TH REE ELEPHANT BORAX

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.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
Mich.

Florida Agricultural Supply Co., Jackson- 
vi lie 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.
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., Greenville, Tenn., Nashville, 
Tenn., and Wilmington, N. C.

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  C o r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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Let’s Listen to Rural—

Post-War Prophets

ar
|UTLINING an “agenda” for an official conference on post-war 
agriculture is something like writing a timetable for a railroad line 

before they have even surveyed the right of way or bought the rolling 
stock. It’s even more of a jigsaw puzzle when there are no farmers on 
hand to put in objections or make potent suggestions, like the recent 
Milwaukee six-day marathon of outlook specialists. Most of the farm 
folks who must do the performing on post-war production have been 
too tired to keep up with the war news except what they get, two 
months old and censored to smithereens, from sons in fox-holes.

But one does sometimes find a re
tired farmer or an indigent one who 
has escaped the old man’s habit of look
ing backward, because the war and his 
absent relatives combine to induce his 
imagination to peer ahead. From these 
grizzled prophets and from a few 
strong-minded women who think long 
thoughts over their canning, it is pos
sible to glean a patchwork of pieces 
worthy of being sewn together as a 
sort of crazy quilt to cover a multitude 
of weary but hopeful dreamers.

Perchance, the quilting bees we have 
visioned as soon to busy themselves 
cutting and tying the fabric of a farm- 
minded peace world may be premature. 
If the Italian campaign augurs well 
for August peace in 1944, these plans 
may be well timed and none too soon. 
But if Hitler and his hordes put up 
a long and costly struggle, the strength 
and energy of our farm folks will be 
taxed beyond the point where calm 
and reasonable plans can be threshed 
and winnowed effectively.

3
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To meet this contingency, it should 
be arranged to give our winter-bound 
rural brethren every chance to pick 
apart all proposals during the ensuing 
dormant equinox. It is both unwise 
and unfair to hatch out a batch of post
war broilers in Washington and not let 
the real producers have a hand in cull
ing them and fitting them for a useful, 
crowing, wing-flapping career.

Moreover, as any of my aforesaid 
farm mentors will tell you sagely, the 
farmers of today are aware and awake 
to the fact that agriculture is not the 
only •segment of society to be affected 
by the coming turmoil of peace—in 
spite of what some leaders would have 
the public understand.

Agriculture does not intend here
after to live in any air-tight, reserved 
section of society, with old labels and 
shabby shibboleths to identify farmers 
as peculiarly prejudiced or insulated 
isolationists.

W HEN their sons went into the 
army, nobody catalogued them 

as farmers, but they joined up as any 
citizen would with all the privileges 
and obligations common to Americans 
at war. Of course, there are bound to 
be certain impacts of a post-war econ
omy which will be felt strongly by agri
culture, but you are not going to lead 
farmers into a post-war discussion by 
jauntily placing a chip on the shoulder 
of Ceres, for somebody to knock off 
at their peril. Trouble shooters and 
trouble makers are quite different 
things, and farmers won’t stand for the 
latter when peace comes. Hell-raising 
is no novelty with farmers, but it’s 
getting to be a bit of a bore, especially 
the internal kind.

On the other hand, being human 
and jealous of their craft, the farmers 
are not likely to be taken in much by 
any post-war outline which is too easy, 
smug, and rosy. Their long, un
canny experience with dealing and 
double-dealings in the open market and 
in legislative forums have taught them 
to be gun-shy of any cure-alls.

In this sense, I recall the way one 
good farmer explained his attitude to
ward extreme oversimplicity in making 
generalties on future trends and post
war problems.

“When we were kids tramping down 
the road, we would mention with glee 
some convenient ripe watermelon patch 
a mile or so ahead of us. We would 
divide the work and risk between us, 
appoint sentries to watch out for the 
owner, and agree to share and share 
alike on the juiciest hearts of the reddest 
specimens.”

Then he would take a long breath 
and smile sagely. “But it didn’t usually 
turn out that way. Under the impetus 
of greed and appetite, forgetful of each 
other and the owner, we would rush in 
and rip and tear, swipe and run.”

I believe that sums up the over- 
zealous attempts to plan unforeseen de
velopments on the basis of what may 
be dignified and deliberate courses to 
pursue.

“No, we don’t expect human nature 
to be dry-cleaned of its stinking pro
pensities just because the war was long 
and costly and glorious goals were 
talked about,” continued the farmer. 
“But be darn sure we are going to try 
and make them play the game with; 
decent rules and give everybody a fair 
shake just the same.”

One rural leader said it this way: 
“We’ve got to be careful to hew a neat 
line in between the starry-eyed ideas 
that look cockeyed to go-getters and the 
ruthless methods of financial pirates. 
Many of our farm folks sneered a lot 
at work-relief and make-work and 
WPA and the dole, but they forgot or 
never knew, what it was like to be in 
the bread line or without means of sup
porting the family. I ’m afraid some 
of us will have to revise our ideas and 
ideals considerably on that score, so 
that we can move ahead together.”

Just about here in the argument, 
some rural worker is apt to trot out 
the bogey of what share we are to 
play in the feeding and revitalizing of 
the conquered countries of Europe and
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Asia. In the beginnings of lend-lease 
food export, we had many rural op
ponents and skeptics, but now that 
talk of stomach salvation for hosts of 
starving victims of war-torn lands is 
added to the burden, we find plenty of 
adverse comment again.

“When we go into conquered areas 
and proclaim our intention to feed and 
clothe and finance things, we are biting 
off a bigger hunk than we can chew— 
until the farm boys get back into the 
furrows again,” remarked one critic.

“By persisting in a doctrine of that 
kind, we are sure to cause a lot of dis
appointment even before the war ends. 
What would be sounder is a program 
to establish order and educate and 
train the natives so they can rebuild 
their own production.”

But away back in the minds of many 
arises the picture of the kind of world- 
trade philosophy we are supposed to 
build up after peace comes. Here is 
one of the toughest nuts to crack when 
you sit around a table with high-tariff 
habitues. Our Midwest has been so far 
removed from the seaboard economy 
and so much inclined to resent the en
croachments of foreign competition in 
livestock, grain, and dairy products, 
that it seems likely to inflame some 
of the familiar old debaters sooner or 
later.

ANY way you look at the future of 
k trade between nations, the signs 

point to a renewal of reciprocal treaties 
on our part, and the desire of foreigners 
to ship us raw materials,” one farmer 
thinks. “Trade barriers and high cus
toms were the chief reason for de
pressions everywhere, and unless we

abandon some of our traditional tub- 
thumping tactics to incite each region 
and locality and branch of agriculture 
to protect its pet product from threats 
of outside competition, we will be 
right back where we started.”

During the flush of war booms when 
it’s all export and hardly any import, 
it’s relatively easy to adopt a world
wide, international, almost a free-trade 
spirit, these observers think. But*once 
the drift starts in the other direction 
and Congress hears from the leather- 
lunged lobby, lots of us will become 
locoed again on local issues. Pressure 
groups will be organizing to keep for
eign products from our shores, even 
after we spent good tax money helping 
to put them back on their feet.

“Manufacturers, too, will be obliged 
to find employment for hosts of re
turning warriors, and they are going 
to be jealous of their share of the home 
market,” points out another farmer. 
“This world-trade thing is going to be 
a major issue, and we’ll be facing a 
stern necessity, not a dreamy theory. 
Its proper solution will affect farmers 
just as much as wage earners.”

Therefore, one thing American agri
culture needs now is a solid committee 
of its membership divorced from party 
or society to study international trade 
and help to avoid any stampede or 
mob scenes when the critical time ar
rives, the time of making a national de
cision on the way we are going in 
fitting free-trade into the four freedoms.

“And the next committee we need, 
brother,” pipes in one of our best 
farm friends, “is a set of tough buz
zards who will be willing to risk a 
few scars and bruises wrangling with 
a similar body of union leaders about 
post-war relations of farm and factory.” 

“You’ve said a mouthful, but it’s 
more than we can chaw easily at one 
meal,” answers the second farmer. 
“Heaps of fancy economists have 
spent months dredging out that old 
slough of despond, and they ain’t got 
any clear water yet.”

( Turn to page 51)
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Pastures
That Come to Stay

By Charles G. W ebb
Soil Conservation Service, Fort Worth, Texas

W IT H  potash, lime, superphos
phate, organic matter, and the 

right combination of clovers and Dallis 
grass, soil conservation district coopera
tors in Louisiana’s Florida Parishes are 
building some of the world’s finest pas
tures to produce greatly increased 
amounts of milk and beef with which 
to help fight a war.

Idle land, eroded land, and land 
grown weary with decades of cotton 
production have been converted into 
grazing lands worth $50 to $75 per acre 
each year in increased milk production 
and reduced feed costs. In the past three 
years, soil conservation district coopera
tors, in putting complete soil conserva
tion systems on all- their lands, have

established these improved pastures on 
4,000 acres, and more than 10,000 addi
tional acres are going to clovers and 
grass this fall. This progress has been 
in part responsible for an increase of 
more than 20 per cent in the milk pro
duction of the New Orleans-Baton 
Rouge milkshed in the past year. Milk 
is high on the list of the war foods.

What is happening in the Florida 
Parishes of Louisiana is applicable to 
a large part of the Old Cotton South. 
Grassland agriculture will have an im
portant role in the making of a New 
South, healing and making profitable 
millions of erosion-torn acres. Pasture 
improvement, of course, is only one 
phase of a soil conservation program

6
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which isn’t complete until every acre is 
protected.

Driving force behind this amazing 
pasture development program is W. E. 
Dee— Bill Dee to the farmers of Bogue 
Chitto-Pearl River and Feliciana Soil 
Conservation Districts that cover prac
tically all land subject to soil erosion in 
Louisiana east of the Mississippi River.

Agronomist by training, experience, 
and preference, Bill Dee is a district 
conservationist assigned by the Depart
ment of Agriculture Soil Conservation 
Service to serve these two soil conserva
tion districts. Good pastures are both 
vocation and avocation with Dee. He 
hired out to the Soil Conservation Serv
ice for six eight-hour days a week, but 
he comes nearer to spending 16 hours a 
day, seven days a week on the job. 
Many’s the Sunday he has spent help
ing dairymen plan or establish pastures.

Dee keeps voluminous notes on pas
ture treatment and results, and he reads 
every book—old and new—that he can 
find on the subjects of agronomy and 
soil conservation. His collection of 
yearbooks on agriculture dates back to 
the first one issued in the United States,

by the U. S. Patent Office in 1837, and 
there are missing from his shelves only 
eight of the yearbooks of agriculture 
published since by the Patent Office and 
the U. S. Department of Agriculture.

Of course, Bill Dee has had help in 
the pasture program. Soil Conservation 
Service technicians at St. Francisville 
and Clinton in the Feliciana Soil Con
servation District and at Kentwood and 
Franklinton in the Bogue Chitto-Pearl 
River Soil Conservation District have 
learned to plan and establish pastures 
as well as they can carry out other 
phases of the coordinated conservation 
program. Soil fertility tests are essen
tial. These are made by the Soil Test
ing Laboratory of the Louisiana Agri
culture Experiment Station, at Louisi
ana State University. County Agents 
take the lead in the educational pro
gram. Vocational agriculture teachers 
help. The Dairy Farmers Protective 
League vigorously backs the pasture 
improvement program. Every farmer 
who has one of these good pastures 
becomes a salesman.

Slice a cross-section of the people in 
the soil conservation districts and you’ll

S ix  cows had  grazed th is  5 -a c re  pasture on th e C u trer farm  n ear K entw ood, L a. fro m  M arch 1 , 1 9 4 1  
to  A p ril 1 5 ,  1 9 4 3 ,  when th e photograph was m ade. At th a t tim e, th e  clovers had grown continuously  
fo r  m ore th an  1 2  m on ths. W atch in g  th e reg istered  G uernsey en jo y  th e lush clovers are J .  B . C u trer 
( l e f t )  and D r. I I .  H. B en n ett, C h ief o f  th e  D epartm ent o f  A gricu ltu re  S o il C onservation  S erv ice ,

W ashington , D . C.
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D. H. G ill o f  T an g ip ah o a  P a rish  ( c e n te r )  te lls  W . E . D ee ( l e f t )  and D r. B en n ett th at cows grazing on 
im proved  p astu res p rod uced  calves th a t sold  fo r  an average o f  $ 1 7  each  m ore th an  did calves o f  the  

sam e age fro m  cow s th a t grazed nativ e and woods p astures.

find men in every occupation or pro
fession confident that soil conservation 
and pasture development is the way to 
a more abundant life for the residents 
of the Florida Parishes. J. M. Breeden, 
the banker; Frank Crow, the barber; 
and Rev. W. R. Cutrer, the minister— 
all are pasture enthusiasts.

Banker Breeden of Greensburg ob
served that he became enthusiastic for 
Bill Dee’s pasture program when farmei 
bank deposits from milk production 
began to rise and he learned that good 
pastures were responsible.

“Our bank can prosper only when 
our customers and the entire commu
nity are prosperous,” Breeden said, and 
urged other farmers in the Greensburg 
trade territory to establish these pas
tures that cost $15 to $25 per acre to 
build and return this initial cost of labor 
and materials within 8 to 10 weeks of 
grazing.

Barber Crow of Franklinton dis
penses praise for pasture building along 
with haircuts and shaves. He knows 
from personal experience that improved 
pastures pay dividends. On his farm 
near Franklinton he has 4.8 acres of 
second year dover-Dallis grass pasture

and 4 acres of first year pasture. Last 
spring these 8.8 acres carried 13 pro
ducing and 5 “dry” dairy cows with a 
daily feed cost for concentrates less 
than 25 cents per cow for the producers.

Rev. Mr. Cutrer is minister, farmer, 
and a member of the Louisiana Legis
lature. He and his son, J. B. Cutrer, 
now have 59 acres of extremely fine 
pastures near Kentwood. In 1942 when 
the Cutrers turned their herd into the 
clovers, the daily milk production 
ranged from 275 to 300 pounds. After 
two weeks of grazing, the daily milk 
production ranged from 600 to 625 
pounds from the same herd, with a 
substantial reduction in feed costs. The 
Cutrers significantly reported that their 
herd has been much healthier since the 
pasture development program began, a 
fact they attribute to the application of 
lime, phosphate, and potash to the land.

Visit farm after farm in the two soil 
conservation districts and you hear the 
same story of better land use and in
creased production and income.

B. F. Hyde of Roseland in 1943 kept 
records of a representative period before 
he placed 16 milk cows and 12 heifers 
in a 12-acre pasture of white, hop, and
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T h is  land  was p ro d u cin g  an  average o f  lM s hales o f  co tto n  p e r acre  b e fo re  it  was p laced  in  pastu re  
in  th e  fa ll  o f  1 9 4 2  by J .  M . L a m b ert ( r ig h t ) .  H ere h e  te lls  D r. B en n ett th a t th is  land  is w orth m ore 
in  p astu re  th an  in  co tto n , and th a t 1 8  dairy cows increased  m ilk  p ro d u ction  by 1 6  gallons w hen they

began  grazing th e  p astu re  in  the  spring  o f  1 9 4 3 .

Persian clovers and Dallis grass. Aver
age daily production was 231 pounds 
of milk. For the next 37 days, with the 
herd on the pasture, the average milk 
production was 344 pounds daily from 
the same 16 cows. The increase was 
113 pounds per day, worth $4.52 to the 
dairyman. And he had a daily saving 
of $2.74 in feed costs. For this 37-day 
period, the pasture worth was figured 
at $268.62, or $22.38 per acre.

D. H. Gill of Tangipahoa Parish has 
50 acres of improved pasture. Last 
spring Gill reported that calves from 
cows grazing on clover-Dallis grass pas
tures sold for $17 more per head than 
did calves of the same age from native 
and woods pastures.

Good pastures are encouraging farm
ers to purchase and breed good live
stock. Lee Ezell, Franklinton dairy 
farmer who has 10 acres of Dallis grass 
and clover pasture, recently bought 10 
registered Jersey cows and a registered 
Jersey bull.

Some good land is going to pasture, 
too. J. M. Lambert, who lives near 
Kentwood, has placed clovers and Dal
lis grass on four acres that formerly

produced an average of one and one- 
half bales of cotton per acre. Lambert 
hired all the labor and paid cash for 
seed, lime, and fertilizers. Total cost 
was $34 per acre. On April 15 Lambert 
said that 18 cows were giving 16 gal
lons more of milk per day than they 
were before they began grazing the 
pasture. This increased production was 
worth about $4 a day, Lambert said. 
Thus the entire cost of the pasture 
could be repaid in 34 days.

No hit-or-miss procedures and no 
guess work go into the making of 
these lush, money-making, food-pro
ducing pastures. Methods are exact 
and scientific. Before any pasture is 
established three fundamental questions 
are answered: (1 ). What is the physi
cal condition of the soil and what 
amounts of plant nutrients and organic 
matter does it contain; (2 ). What ad
ditional nutrients and organic matter 
are required to grow profitably the de
sired legumes and grasses; and (3 ). 
How many acres of pasture does the 
farmer need for the number of dairy or 
beef animals he wishes to maintain?

Soil study and analysis come first.
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Standard soil conservation surveys made 
by Soil Conservation Service techni
cians, first step in all soil conservation 
work in the districts, answer some of 
the questions about the land: What
is the present land use of the land? 
What is the soil type? What is the 
slope? How much soil has been lost 
by erosion? Carefully taken samples 
of topsoil and subsoil sent to the Soil 
Testing Laboratory of Louisiana State 
University Experiment Station are ac
companied by detailed information re
garding the past five years’ use and 
treatment of the land: What crops
have been grown, what fertilizers or 
lime applied, what yields obtained, 
whether winter or summer legumes 
have been grown, and with what suc
cess. Soil conservation survey data are 
included, too.

Laboratory tests determine the 
amounts of plant nutrients present in 
the soil and enable pasture planners to 
prescribe specific quantities of potash, 
phosphoric acid, magnesium, and lime 
necessary to grow successfully the leg
umes and grasses wanted on the land 
where the samples were taken. A re
port on the percentage of organic mat
ter content of the soil serves as a guide 
in the use of green manure crops and 
the application of animal manures be
fore plantings are made. Most of the 
soils are low in organic matter, and 
best results have been obtained after 
green manure crops such as crotalaria 
have been plowed under, or after heavy 
applications of animal manures.

Types of Pasture to Establish

Dee recommends that a farmer estab
lish three different types of pasture, and 
he has a rule-of-thumb based on ex
perience by which he recommends the 
amount of each kind of pasture for a 
given number of grown animals on the 
farm. If the farmer wants grazing 
enough for 30 grown cattle, Dee will 
recommend the establishment of 15 
acres of hop, white, and Persian clovers 
and Dallis grass, 15 acres of lespedeza 
(or lespedeza and Dallis grass), and 15

acres of kudzu. That’s an average of 
1/4 acres of pasture for each grown 
animal, or an average of one-half of an 
acre of each kind of pasture for each 
animal.

Most of the grazing is furnished by 
the clover-Dallis grass pasture and 
the lespedeza - Dallis grass pasture. 
Kudzu provides supplemental grazing, 
“drought insurance,” and hay. Kudzu 
is a perennial legume, deep-rooted and 
fleshy rooted and will provide grazing 
during the short summer droughts that 
prematurely “dry up” other pastures. 
Heavy grazing over a long period will 
eradicate kudzu. Aside from its ero
sion control value, one of its important 
functions on the farm is to provide 
hay.

After the first year, the clover-Dallis 
grass pasture normally will provide 
grazing from January 1 to May 15. 
From May 15 grazing should be alter
nated between the clover-Dallis grass 
pasture and the lespedeza-Dallis grass 
pasture. These two pastures will usually 
carry the herd from May 15 until Octo
ber, unless a summer drought causes 
them to fail. In that event, kudzu pas
ture can be used to carry the livestock 
through. Gleanings from cultivated 
fields usually can be counted upon to 
carry the herd from October until 
January 1 when the grazing cycle be
gins again. Of course, as Dee points 
out, any grazing chart or schedule 
would be subject to the variables of 
weather, soil types, soil fertility, and 
organic matter content of the soil.

From experience, Dee believes that 
hop, white, and Persian clovers make 
the best combination for the Florida 
Parishes. White and Persian clovers 
usually come into grazing at about the 
same time, and the hop clover is the 
last to be ready for grazing. Toward 
the end of the grazing season, hop gen
erally matures and dies first, Persian 
next, and white clover last. Grazing 
period of white clover usually is 4 to 6 
weeks longer than that of hop clover, 
and 2 to 4 weeks longer than the graz- 

( Turn to page 43)



Potash for Citrus Crops 
in California

By M. E. McCollum
San Jose, California

T H ERE have always been differ
ences of opinion about the effec

tiveness of potash in the fertilizer pro
gram for citrus trees in California. 
These different opinions undoubtedly 
have arisen from attempting to gen
eralize about a situation which does 
not lend itself to generalization. The 
question of just the right make-up for 
a fertilizer recommendation will always 
be controversial when the answer is 
drawn from information too general in 
nature.

The citrus districts of California do 
not occur on large soil areas of the 
same chemical type and structural 
make-up. On the other hand, our 
citrus trees are planted on the widest

possible range of soils from the physical 
standpoint, and fully as varied from 
the chemical standpoint. While it is 
true that the climatic factor has created 
a general soil need for organic matter 
and nitrogen, it is not surprising that 
other needs exist and that fertilizer 
recommendations of almost any kind, 
including most of the well known and 
lesser known plant-food elements, have 
produced favorable results at one place 
or another on this greatly varied soil 
cover.

Potassium or potash, as this element 
is more commonly called in fertilizer 
language, has been measured in Cali
fornia citrus soils and found to exhibit 
a wide range with extremes of 8 mg.

V alen cia  orange grove 1 6  years old on R am ona so il series, show ing sm all tree  size due to  u n fav o rab le
so il con d itio n s.
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of Neubauer potassium in the first foot 
on a Ramona sand to 44 mg. in the 
first foot on a Hanford sandy loam. 
The volume of soil testing thus far 
completed at least gives proof that soils 
in southern California exhibit a lower 
range of available potassium as well 
as a higher range.

These soil tests may or may not tell 
whether a citrus tree can get an opti
mum amount of potash from the soil. 
We know that on some soils of the 
Ramona series quite low in plant food 
the physical structure of the soil may 
restrict root development to such an 
extent that the tree may suffer at times 
from plant-food deficiencies. On some 
very gravelly and rocky types of citrus 
soil, the soil test may show a fairly 
good level of plant food, but it repre
sents only that volume of soil between 
the rocks and gravel. As far as the 
writer knows this dilution factor is not 
taken into account when expressing 
the soil-test reading. It is conceivable 
that in such a soil a tree might actually 
become unprofitable because the volume 
of soil containing available plant food 
is smaller than we judge it to be.

On the other hand, citrus trees might

be planted on a deep sandy soil of a 
low potash level, and the trees might 
be able to develop easily a tremendous 
root system and get enough potassium. 
This would be especially true if this 
sandy soil had a good “supplying 
power.” If this “supplying power” 
were low, however, we would soon 
come to the point of poor trees and no 
profit.

In view of our soil variations, it does 
not seem surprising that many growers 
report satisfactory results from the use 
of potash on citrus groves in California. 
We have noted the range of readings 
for available potash in citrus soils. 
Aside from the fact that some of these 
soils give low potassium readings and 
therefore might be expected to respond 
to potash in the fertilizer program, 
there exists the possibility that physical 
characteristics of the soil may limit ef
fective root development to a lesser soil 
mass, thereby also limiting the area 
from which available plant food can be 
drawn and making possible a response 
to potash.

During the past 10 years, potash ap
plications have been made to large plots 
of citrus trees in various localities in
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southern California. In most cases, the 
trees selected had been supplied with 
ample nitrogen through the grower’s 
own fertilizer program, but commercial 
forms of potash fertilizer had not been 
included. The check block of trees 
was, therefore, the grower’s own pro
gram, which did not include potash. 
For comparison, the potash plot con
sisted of an equal number of trees to 
which potash had been applied in ad
dition to the grower’s own program. 
The potash applications featured rela
tively large amounts per tree (from 8 
to 10 pounds sulphate of potash). This 
would mean approximately 750 to 1,000 
pounds per acre. In a number of cases, 
the applications were continued for six 
years and then stopped, but subsequent 
records are still being taken. The 
potash was not applied broadcast, but 
was concentrated in two furrows along 
the tree rows.

On the Jester grove of Lisbon lemons 
on Placentia loam soil at Arlington, 
potash applications were started in 1933. 
The trees received a total of 48 pounds 
sulphate of potash per tree over a 5- 
year period. None has been applied 
since 1937. This soil showed a test 
for potassium which would be con

sidered adequate, yet by creating a con
centrated zone of available potassium 
in the soil by the furrow application, a 
favorable response to potash was evi
dent from comparative data recorded.

During the five years when potash 
applications were being made, 13 pick
ings of lemons were recorded on each 
block of 48 trees, and the total increase 
on the potash plot during this period 
amounted to 103 field boxes. Appar
ently, however, the favorable effects of 
potash are cumulative, as eight pickings 
of lemons recorded since 1937 show a 
total increase on the potash plot during 
the period amounting to 203 field boxes.

The average leaf analysis for potas
sium on these plots for the years 1941- 
43 revealed that the leaves from the 
potash-treated trees averaged 37 per cent 
higher content of potassium than the 
leaves from the check trees.

A uniform planting of young Eure
ka lemon trees on the Hamilton grove 
at Goleta was selected for another test 
in 1933. Plots were 52 trees each, and 
the 52 trees in the potash block were 
given five pounds sulphate of potash 
per tree for a period of six years, after 
which the potash applications were dis
continued.

V alencia  orange grove a t Escondido* C a lifo rn ia , w here fav o rab le  resu lts from  potash  a p p lica tio n s
are bein g  o bta in ed .
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During the early years of the test, 
yield differences were not apparent. In 
1937, the yields for five pickings were 
— potash plot 155 field boxes, check 
plot 154 x/z field boxes. However, in 
1939 the potash plot showed an in
crease of 18 boxes over the check plot, 
recorded in three pickings. In 1940, the 
difference became greater, and the 
potash plot yielded 41 more field boxes 
than the check plot. In 1942, a record

A h ig h -y ie ld in g  n avel orange grove a t E l C a jo n , 
C a lifo rn ia , on  M onserate sandy loam  so il w here 
p o tash -trea ted  b lo ck  o f  trees  has show n m arked  

fru it  q u a lity  im p rovem en t.

was obtained on one picking which 
showed 30 more field boxes on the 
potash plot than on the check plot. The 
evidence here also seemed to bear out 
the observation that the favorable ef
fects of potash are cumulative over a 
period of years. Leaf analysis in 1942 
showed that the leaves on the potash- 
treated trees still contained 16 per cent 
more potassium than the leaves from 
check trees.

One of the most interesting tests from 
the standpoint of records obtained was 
on the Jameson lemon grove at Corona. 
Potash applications were given to 48 
trees at the rate of eight pounds sul
phate of potash per tree for six years.

The potash was applied in the bottom 
of the irrigation furrows, along the 
tree rows. This soil is classified as Yolo 
gravelly loam (high fan phase) and by 
present standards has an adequate 
amount of available potash. Evidently, 
however, by making a concentrated 
application in furrows, the lemon trees 
were able to make use of the additional 
potash.

Individual fruit counts were recorded 
on the 48 trees treated with potash and 
the 48 trees used as a check. These 
individual lemons were also graded in 
the packing house. This procedure 
was followed for 12 pickings from Jan
uary 1937 to May 1939. Summarizing 
the record, we find that the potash 
treatment is credited with a total of 
88,746 lemons and the check trees with 
70,348 lemons, or a percentage increase 
of 26.1 per cent for the potash plot. 
Even though the yield on the potash 
plot was considerably greater, 58.7 per 
cent of the lemons were Sunkist grade 
while 56.5 per cent of the lemons from 
the check plot were Sunkist grade. It 
is rather inaccurate to try to transpose 
these individual lemon counts, without 
size information, to packed boxes of 
lemons, but using a 300-pack as a 
basis, it would mean roughly that the 
potash plot of 48 trees yielded 41 more 
packed boxes of Sunkist and 18 more 
of 2nd grade from the 12 pickings than 
the comparable check trees.

As the work with potash on fruit 
trees goes on, it appears that maximum 
response from this plant food is not 
secured the first year of application. It 
takes several years of potassium build
up before greatest benefit results. Even 
where heavy applications are made 
initially, this cumulative effect is ap
parent. True, there are instances where 
a favorable response can be measured 
during the season of application; but 
even in these cases, greatest benefit ap
pears several years after potash appli
cations are begun. Two potash tests on 
oranges in San Diego County illustrate 
this well.

( Turn to page 49)
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Why Do Farmers Plow?
By Wm. A. Albrecht

Department of Soils, University of Missouri, Columbia, Missouri

THIS question comes to the fore 
now because of recent economic 

I disturbances. When natural power in 
the form of concentrated sunshine col
lected on the farm and released locally 
through horses was replaced by ma
chinery using imported liquid power 
collected in the ages past and stored in 
the great depths of the earth, the war’s 

| disruption of the far-flung distribution 
of fuels and oils and its deletion of our 

! sources of rubber were not anticipated. 
These disturbances, both in terms of 

-mechanics and economics, have led 
some to believe that high costs of plow
ing would be best relieved if plowing 
were discarded altogether as a farm 
practice. This belief is reinforced by

1 The second of two articles on the controversial 
subject, “Do Farmers Plow Too Much?” The first 
discussion appeared in the June-July issue of this 
magazine.

successes under reduced plowing in 
some areas.

In the face of such a rising belief, 
the practice of plowing deserves a re
view of both its vices and its virtues. 
It deserves more searching thought than 
attention merely to those aspects that 
are psychological and economic. It de
serves more than tabulation of its 
values, leisurely and short-sightedly 
considered. Productivity and plowing 
had many interactions and interrela
tions for the welfare of humans long 
before psychology and agricultural eco
nomics obtained academic classification 
as disciplinary mental activities, or a 
place as controlling forces in national 
policies. Production and plowing will, 
in all probability, still be basic when 
impending international changes bring 
many of us back to a much closer rela

15
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tion to the soil than we now believe we 
have.

We need to plow less on some soils. 
We need to plow more and deeper on 
others. We need to learn that the dif
ferences in degree of soil development 
according to climatic differences are 
factors in determining how important 
the plow is. The farmers in Ohio 
haven’t invested so much in clod-break
ing machinery without provocation. 
The “one-way” land preparer of Kansas 
is not so successful purely because of its 
unusual mechanical design. The soil 
physical conditions, premised on chemi
cal aspects controlling them, have some 
role in these differences between the 
forest-bearing soils and those of the 
prairie-grass growing areas.

There is need to call out against ex
cessive plowing if it occurs, but it is 
well to note whether it is the advent of 
the plow or the exit of the soil fertility 
that needs correction in improved soil 
conservation thinking. Certainly soil 
conservation is more than simple me
chanics, simple physics, and simple psy
chology. It calls for some real friends 
of the land who will try to understand 
the soil and crop production therefrom 
in their fundamental connections, to

say nothing of the tillage of the soil 
in all of its ramifications, even into psy
chology for all of us so dependent in 
the final analysis on the productivity 
of the land.

Fortunately, the plow is merely a 
tool in this whole matter under discus
sion. The concern about the practice 
of plowing is one that brings into ques
tion the judgment of him who is using 
the tool, and the purposes he has for it 
in relation to the soil as a national as 
well as an individual asset. One can
not condemn the rifle or the pistol as 
tools because these are now being used 
in war, when they can render so many 
more desirable services. Nor would 
we condemn the mechanics of the auto
mobile when in its human destruction 
the fault is not one of the machine but 
rather one of “the nut that holds the 
wheel.” Our knowledge about plow
ing and our understanding of soils and 
not the combination of simple mold- 
board, share, and beam, as handiworks 
of the engineer, are on trial.

Have you ever thought that plowing 
may be different according as the soils, 
the vegetation, and even the animals 
are different? A few wild turkeys and 
a few squirrels were the population

POOXOL SOLS

SOl/TICMl OAAK M OM  SOK.S

SM OCLS or ICVIAtU,
MOUfTAMOUS MIAS

s o l s  or t*c  m c t c  u u m

'ig . 2 .  D ifferen t am ounts o f  ra in fa ll  m ake d ifferen t so ils . D ifferent soils  m ake d ifferent cro p s. The 
e r t ility  supply and its  a ccessib ility  in  the  so il are  m ore s ig n ifican t in  d eterm ining th e c r o p s  th an th e  
m ou nt o f  w ater o r th e  tem p eratu re . P la n t food  m ore th an  c lim ate  determ ines the p lant array.

f  M a i-h u t ’ s  s o i l  i n a D . )
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limit in the forest for the Puritans 
Those same soils, cleared of the forest 
and cultivated were soon abandoned as 
agricultural land by the pioneers who 
were willing to face the hazardous 
movement westward. All of these facts 
have not commonly been related to the 
low rate, and low total, of nutrient 
delivery by those soils of the lime, the 
phosphorus, the nitrogen, and other 
chemical elements needed to make 
nourishing vegetation for the building 
of healthy animal and human bodies. 
Soils that had come down to the low 
fertility delivery represented by the for
est level of vegetation before man 
plowed them are offering so little for 
animal body-building that the plow 
must stir them and every possible help 
is needed to encourage rapid release of 
the essential mineral nutrients from the 
meager stock of organic matter within 
them. Woody vegetation, according to 
different acclimated tree or shrub spe
cies, and a woody composition of any 
plant species, including farm crops, are 
characteristic of “the underprivileged 
vegetation,” on such soils unless they

are plowed and stirred to increase the 
rate of decomposition within the soil of 
residues of plant generations gone be
fore, or are treated by fertility uplifters 
in chemical fertilizers and other ma
nures.

But on the prairies, where lesser rain
falls have not developed the soil into 
what is old age, or more maturity, so 
far as leaching experiences and nutrient 
losses are concerned, the vegetation is 
richer in protein. It is also more con
centrated in minerals that contribute 
to bone-building in animal bodies. The 
soil itself and not the plowing of it de
termines these conditions. In going 
from more rainfall to less rainfall or 
from eastern to western Kansas, for 
example, the protein concentration in 
the wheat goes up. We call it “hard 
wheat” because, as we commonly say, 
it grows in regions of lower rainfall. 
More properlv it is “hard wheat” be
cause it is grown on those soils that 
have more nutritional minerals for the 
micro plants within, and for the macro 
plants above them. These mineral sup
plies are producing not only protein-

F ig . 3 .  L arg er land  bodies and g rea ter d istances fro m  seashore m odify the e ffects  o f the ra in fa ll  in 
m aking so il. T h e  b a la n ce  o f  p re c ip ita tio n  against ev ap oration  from  free  w ater su rfa ce  (lO O ) 
e xp la in s why th e  c en tra l sta tes are  a p art o f  th e  w estern p ra iries  w ith th e ir  soils less leached  o f th e ir

fe r t i li ty . (M ap  by T ra n se a u .)
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In crea sin g  so il fe r t i li ty ,  p a rticu la rly  ca lc iu m , w ith in  rea ch  o f  th e  p la n t ro o ts  in  going from  
ea stern  to  w estern K an sas is  resp o n sib le  fo r  th e  in creasin g  p ro te in  co n ten t o f  w heat in  going that

sam e d ire c tio n . (S k e tc h  by  S ch a n tz .)

rich forages in legumes like alfalfa, but 
also protein-rich grain in non-legumes 
like wheat. Such soils have lime and 
other minerals nearer their surface 
where plants can get them to make vege
tation rich in calcium, encouraging 
nitrogen fixation, protein production, 
and other mineral contributions, all to 
support animals more effectively than 
is possible by plants, mainly of fuel 
value on the highly developed forest 
soils. We surely cannot subscribe to 
the belief that all “principles valid for 
the forest are valid for the fields,” when 
the soils differ as widely as they do 
under forest and under prairie.

Mineral provisioning of the plants by 
the soils is now more clearly under
stood. The ideas coming from the soil 
mineralogists, the colloid chemists, the 
plant physiologists and other funda
mentals of natural laws are helping us 
to visualize the processes whereby plant 
nutrition is brought about and what 
plowing does for it. It was once be
lieved that plant nutrients were coming 
from the soil minerals in true solution 
and were caught up as the plant was 
taking in and passing on this solution 
as a water stream to maintain transpira
tion from the leaves. Studies in plant 
physiology have recently given us the 
concept that the nutrient ions move 
according to physico-chemical laws 
dealing with the kinds and concentra
tions of the nutrients on the clay; with

the different nutrient ions within the 
roots in terms of concentration, absorp
tion, and the elaboration into the plant 
compounds; and with a root membrane 
interposed between the clay colloid of 
the soil and the complex colloid within 
the root.

Plowing has been much confused 
with water movements from the soil 
through the plant possibly more by 
imagination than by actual demonstra
tion. Water moving into the root fol
lows its laws of ionic and molecular 
behaviors. These are quite different 
from those of capillary movements 
given by the high water-table experi
ments of Professor King. These laws 
seem to suggest that there is little travel 
by water as a liquid and that the plant 
has little to do in the way of control. 
The concept of the plant as the channel 
by which soil forces holding the water 
are balanced against air conditions dis
sipating it seems to be logical when we 
remember that plant stubbles and such 
dead plant parts transpire water from 
the soil. Plowing has not been con
nected with the newer concept that 
nutrient movement from the soil to the 
plant may be occurring independendy 
of these Gulliverian wanderings of soil 
water.

Plant nutrient ions like calcium, mag
nesium, potassium, and others are held 
on the finer clay part of the soil in an 
adsorbed form against loss therefrom
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by water. They are, however, ex
changeable by other ions, particularly 
hydrogen as an especially active one. 
That hydrogen is the main item, which 
the plant exchanges to the clay for what 
ions the clay offers in trade as plant 
nourishment, is now fairly well under
stood as the mechanism of plant feed
ing. This occurs through a most inti
mate contact by plant roots with the 
soil particles. Plant roots extend them
selves through the soil to get their 
nourishment by means of this trading 
process. Little credence can be placed 
in the belief common only a decade 
ago, that the soil gives nutrients to the 
plant. The performance fits more 
nearly into the country boy’s under
standing of how we get milk from 
cows, when he said, “our cows don’t 
give milk, we take it from them.” 

The effects by the root as a nutrient 
gatherer may extend through a distance 
from the root of but a few layers of clay 
particles right next to the root. This 
is limited probably to distances in milli
meters, certainly not to such extensive 
distances as centimeters. The root sys
tems’ effects as nutrition are also com
mensurate with the total root surfaces. 
Accordingly, then, the densely matted 
collection of roots under bluegrass takes 
more total nutrients from the colloidal

part of the soil than does the sparsely 
rooted crop, like soybeans.

Each root leaves the soil in its imme
diate zone of activity exhausted to a 
very low level. The advent of the root 
has opened channels by which nutrients 
could go out and energy compounds 
come in. In fact, it brings about, either 
directly or indirccdy through its own 
decay and bacterial activities, a reduc
tion of the compounds of the soil about 
its area of penetration. This reduction 
may be indicated by a color change 
from the customary reddish to the drab 
gray soil, much like we know it to be 
brought about by water-logging. One 
might expect roots of the next crop to 
follow successively in these old ex
hausted root channels, if the soil were 
not stirred. Plowing serves as a mix
ing agent to redistribute this reduced 
clay amongst those clay portions that 
were not so nearly exhausted of their 
supplies of nutrients.

That plowing is more essential for 
this purpose than we commonly be
lieve is indicated by the increasing re
port of observations of deficiency symp
toms suggesting plant diseases of some 
crops, such as cereals and some of the 
legumes in such a close sequence as to 
reduce the amount of plowing. Soils 
put under fall-pastured barley as nurse

P E R  C E N T  PROTEIN

PROTEIN C O N T E N T  OF W HEAT  — K A N S A S  1940
AS INDICATED BY P R E -H A R V E S T  SU RVEY  CO N D U CTED  BY A G R IC U L T U R A L

•  M O RTO N  AND  W YAN D O TTE  C O U N T Y  S A M P L E S  TOO FEW  FOR INDIVIDUAL AVERAG ES.

F ig . 5 .  T h e  in crea se  in  p ro te in  co n ten t o f  w heat, fro m  1 0  to  1 8 % , in  going fro m  eastern  to  w estern 
K ansas fo llow s th e  in creasin g  supply o f  fe r t ility  in  th e up p er so il h orizon . H ard w heats are d eter

m ined by th e  so il m ore th an  by  w eather or ra in fa ll.
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Plant' Root

Clay -  Homus

Silt Mineral 
(Cafci Ye)

I

Calcium
0+ -  H y d r o y t n

F ig . 6 .  N u trien ts, l ik e  ca lc iu m , m ove fro m  th e m in era l to  th e  co llo id a l c lay  and hum us, and fro m  
th ere  to  th e  p la n t ro o ts  (r ig h t  to  l e f t ) .  H ydrogen, o r a c id ity , trad ed  by th e ro o t fo r  n u trien ts , goes 
in  th e  o p p osite  d ire c tio n  to  b re a k  down th e  m in era l crysta ls  lik e  lim esto n e and to  p u t th e  ca lciu m

n u trien t in to  a v a ilab ility  fo r  th e p la n t.

crop for summer-pastured lespedeza to 
be disced and to go to barley again in 
another annual cycle with only this 
limited tillage are showing nutrient de
ficiencies that are not prevalent under 
plowing. Plowing serves to shuffle the 
exhausted soil surface into contact with 
other surfaces not so depleted. It is 
apparently significant for the crop nu
trition that such soils be plowed be
tween even two successive crops. It 
may be true that the farmer cannot ap
preciate the colloid chemistry and low 
levels of nutrients in the soil concerned 
with the crop disease symptoms, but he 
does appreciate the improvement in the 
crops after he plows. He is justified in 
developing a reverence for the plow 
much as you and I develop a reverence 
for the dining-room or the kitchen, if 
reverence of that type is the limit in our 
thinking.

Plowing serves for nutritional im
provement of the crop by mixing the 
different clay areas in the soil. Dr. 
Graham’s researches at the University 
of Missouri have recently pointed out

that plowing may be instrumental for 
better plant nourishment because it 
shifts the connection between the sur
faces of the clay and surfaces of the silt, 
or the larger mineral particles of the 
soil not commonly considered so active 
as exchange performers. He demon
strated that the nutrient ions in the 
mineral silt moved to the clay in the 
absence of plants, and that plants picked 
them from there to their better growth 
advantage than from the minerals di- 
recdy. Periodic shuffling of the clay 
in contact with the surfaces of the silt 
particle, or after the clay has become 
saturated during the period of contact 
for a few months, is the means of keep
ing more of the clay loaded with nutri
ents to be passed on to the plant root. 
Plowing is the means whereby enough 
clay in the soil picks up enough nutri
ents from the silt, and other original 
reserve supplies of fertility, in active 
forms and in amounts sufficient to give 
us the quality and the quantity of crops 
we need to produce.

{Turn to page 44)



Do Farmers Naturally 
Adjust Their Crops?

By C . B. Sherman
U. S. Department of Agriculture, Washington, D.C.

W AR is not the only stimulus that 
makes wide-awake farmers shift 

and adjust their crops and output. We 
are always hearing that farmers are no
toriously slow to change. But out in 
the Corn Belt, where farming methods 
may seem at firsthand to be rather set 
and standardized, farmers have been 
shifting and changing in accordance 
with changing conditions for 30 years.

Just look at the record. Investigators 
in the U. S. Department of Agriculture 
have been doing that very thing, cover
ing first one region and crop and then 
another, as an aid to understanding 
present abilities to meet emergencies 
and as a guide in forming agricultural 

[ policies along feasible lines.
Taking the Corn Belt as an example,

Iwhat have they found? Summarized 
roughly in a page or two, it is evident 
that in spite of ups and downs, droughts 
and depression, the typical Corn Belt 
farmers of various types for the last five 
years have been operating larger farms 
than ever before, doing more business 
than at any time for three decades, and 
making better incomes. This has come 
about primarily through using improved 

I crop varieties, labor-saving machinery, 
and better livestock, rotations, and man
agement.

But these farming operations have 
. not merely grown and improved 

through the varying years. Frequent 
adjustments show up in the course of 
the 30-year records, made so skillfully 
that the incomes have moved up too. 
Although the typical cash-grain farmer 
now operates about one-third more land 
than 30 years ago, he does it with about

T h is  fa rm er is g e ttin g  m ore flue-cured from  less 
acreage. He is typ ica l o f  grow ers who have re 
duced th e ir  tob aeeo  acreage by 1 0  per cen t in  
the last 3 0  years, but have increased  th e ir  yields 

by 3 7  p er eent.

one-third less hired labor and he has 
increased his output by about 70 per 
cent. And although the families are 
smaller now, they do a larger propor
tion of the work themselves.

Here is a significant note: More than 
93 per cent of these farmers now have 
tractors and more than 90 per cent of 
their corn acreage is planted with hy
brid seed corn.

Farmers who fatten hogs and beef 
have made a decided shift, but less than

21
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cash-grain farmers. Formerly, they 
bought most of the cattle they fattened; 
now they breed and raise most of the 
cattle they feed out. They have in
creased the size of their farms. They 
now have more productive pasture; also 
hay production is more than one-fourth 
higher than 30 years ago, corn yields 
have increased by nearly 10 bushels an 
acre, and the production of hogs has 
increased by 43 per cent.

Corn-Belt farmers who go in for a 
hog-and-dairying combination have not 
only increased their acreages and the 
number of cows in their herds, but they 
now have higher producing cows. They 
have increased production of hogs by 
35 per cent, and hay by 37 per cent. 
Their families were already work
ing about as much as they could, so 
these additions have meant more hired 
labor.

At the lower end of the scale of 
changes in the Corn Belt come the 
farms that raise hogs and beef. These 
farms are smaller and less level than 
the grain farms so they can’t use labor- 
saving machinery so effectively, and 
their proportion of hybrid seed corn is 
only about half as large. Drought 
liquidation of livestock was severe. Yet

their combined output in a recent 
5-year period was 24 per cent higher 
than during a 5-year period three dec
ades ago.

Now take tobacco as representing an
other crop and a very different area 
and type of farmer. Flue-cured and 
fire-cured tobacco are selected as ex
amples—both grown in Virginia. Flue- 
cured tobacco, one of the principal 
types used in cigarettes, was in greatly 
heightened demand during World War 
I, and later the export market was 
more favorable to it than to fire-cured, 
although fire-cured was once considered 
an export crop. As a result of condi
tions and prices, some producers of fire- 
cured have abandoned the crop, either 
for flue-cured if their soils are suitable 
or for some other crop entirely. Of 
those who have stayed by fire-cured, 
the typical producer in Virginia has 
gradually reduced his acreage of to
bacco and now has one-third less than 
30 years ago, but he is getting about 
20 per cent higher yields than 10 years 
ago and is producing about 87 per cent 
as much tobacco as in 1928-32.

Typical flue-cured farmers, enjoying 
better demand and better prices, have 

{Turn to page 47)

H ybrid  seed and  tra c to rs  b a re  tb e  rig h t o f  way on  C orn  B o lt farm s.



Soybeans fro m  th e  B a k e r  fa rm , E lk h a rt cou n ty , In d ia n a , 1 9 4 2 ,  b la ck  sandy lo am . L e ft  to  r ig h t :  
u n fertiliz ed , 9 .9  b u . p e r a c r e ;  5 0 0  lb s . o f  0 - 8 - 2 4 ,  2 2 .4  b u .(  1 ,0 0 0  lb s . o f  0 * 8 -2 4 , 2 7 .4  b u . T h e

fe r t i lis e r  was b ro a d ca st and plow ed un d er.

More Soybeans, Please
By Geo. H. Enfield

Purdue University Agriculture Extension Service, Lafayette, Indiana

TH E war cry is for more of every
thing, especially soybeans. With 

the same amount of land, less labor, 
and older machinery it is important 
that every acre producing soybeans be 
operated at maximum efficiency.

Every farmer has noticed that beans 
will produce larger yields on fertile 
than infertile soils. This shows that 
soybeans, like other crops, need ade
quate plant food. Long-time fertility 
experiments in Indiana have demon
strated repeatedly how soybeans can 
“eat at the second table,” that is, they 
respond to the residual fertility placed 
in the soil for previous crops in the 
rotation. The yields have been in
creased on the average from 3.2 to 10.6 
bushels per acre for the sound practice 
of applying 400 to 600 pounds of 
adapted fertilizer along with lime and 
manure to the rotation.

The sensitiveness of soybeans to

chemical fertilizer when placed in con
tact with the seed has limited the rate 
of application to about 150 pounds per 
acre. On many of our soils this quan
tity of fertilizer would obviously not 
carry enough plant food to give large 
increases.

On 50-bushel corn soils, light row 
fertilization of soybeans pays. Results 
from a three-year experiment on fertile 
land at the Soils and Crops Farm at 
Lafayette show that the increase for 
applying fertilizer with the attachment 
on the corn planter for row-seeded 
beans is about 70% greater than for 
applying the same treatment with the 
wheat drill with beans seeded solid. 
In these tests the unfertilized crop aver
aged 27.8 bushels of soys per acre. 
Drilling 100 pounds of 0-20-20 in bands 
on either side of the row with the fer
tilizer attachment on the corn planter 
at seeding time increased the yield 3.3

23
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T a b l e  1 .— E f f e c t s  o f  L i m i n g  a n d  M e t h o d  o f  A p p l t i n g  F e r t i l i z e r  f o r  S o y b e a n s  
O n  a  C l e r m o n t  S i l t  L o a m , A c id  ( p H  4 . 8 ) ,  P o o r l y -d r a in e d  S o n .  N e a r  N o r t h  
V e r n o n , I n d ia n a .1

Fertilizer Rate per 
a ‘re pounds

Method of 
application

Yield
unlimed

Increase Bu. per Acre

Lim e2
alone

Lime and 
fertilizer

8 .4 6 .7
0- 12-12 666 Disked in surface 6.8 9 .7
0- 12-12 666 Plowed under 9 .6 13.2

1 Experiments conducted by John Larson, A. J .  Ohlrogge, M. T . Vittum, Purdue University Agricul
tural Experiment Station, 1942.

2 3 tons limestone per acre (acidity reduced to pH 5.8).

bushels per acre. With the present 
price of beans 'well over $1.50 per 
bushel, this increase is sufficient to make 
this method of fertilization of row- 
seeded soybeans very profitable.

Plow-under fertilization is better than 
surface application. Where the ferti
lizer was applied with the grain drill at 
planting time or disked into the surface 
soil before planting, the yields have not 
been as large as where the fertilizer 
was applied to the unbroken land and 
plowed under. In dry seasons, the 
fertilizer placed near the surface is in

dry soil and out of the reach of feed
ing roots. However, if the fertilizer is 
placed deeper, the roots can get it out 
of the moist soil. In wet seasons, fer
tilizer placed near the surface encour
ages weed growth. Results from one 
experiment showed that the weed com
petition was so severe where 666 pounds 
of 0-12-12 were applied to the surface 
of the soil and disked in that the yield 
was decreased 1.6 bushels per acre. 
The same treatment plowed under in
creased the yield. The plow-under 
method allows larger quantities of fer

A p o o r stand  b n t s t il l  to o  m any b ean s fo r  tb ls  p o tash -d eficlen t so il, as Ind icated  b y  th e  m arginal
yellow ing o f  th e  leaves.
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tilizer to be applied without any danger 
of injuring germination of the seed.

Acid soils should be limed for soy
beans. The results in table 1 clearly 
illustrate the need for limestone on acid 
soils that are to be planted to soybeans. 
Although the beans were inoculated at 
planting time, only a few nodules 
formed on the plants grown on this 
acid soil without lime and the plants 
always had the appearance of being 
starved for nitrogen. The beans planted 
on the limed soil were greener through
out the growing season and were fairly

Potash produces large increases in 
soybean yields. Apparently soybeans 
are very sensitive to potash deficiency. 
In 1942, eight cooperative fertilizer 
demonstrations with farmers were com
pleted, in which either 0-12-12, 0-10-20, 
or 0-8-24 was used. They are reported 
in table 2. Two rates of fertilization, 
500 and 1,000 pounds per acre, were 
compared with the unfertilized. Two 
of these demonstrations were on potash- 
deficient, black, sandy loam soils. In 
these two demonstrations, the unfer
tilized beans produced only 14.5 bushels

T a b l e  2.— R e s u l t s  op  B r o a d c a s t i n g  a n d  P l o w i n g  U n d e r  F e r t i l i z e r s  o n  Y i e l d s  
o f  S o y b e a n s  i n  D e m o n s t r a t i o n  T e s t s  w i t h  I n d i a n a  F a r m e r s  i n  1942.1

Cooperator 
and county

Kind of 
soil

Fertilizer
used

Yield of 
unfertilized 
soys, B u/A

Increase in Bu. per A. 
for fertilizer at

500 lbs. 
per A.

1,000 lbs. 
per A.

H. L. Hendrickson Light silt 0- 12-12 16.5 2 . 5 5 . 0
Clinton loam
Baker Black sandy 0 -  8-24 9 .9 12.9 17.8
Elkhart loam
F. Grube Black sandy 0- 12-12 18.0 13.4 15.4
Jasper loam
Atkinson Black sandy 0- 10-20 26 .5 3 .8 4 . 7
Newton loam
L. E . Ranford Light sandy 0- 12-12 9 .4 4 .3 6 .4
Newton loam
John Smith Light silt 0- 12-12 13.7 4 . 0 4 . 9
Owen loam
E. G. Fry Black sandy 0- 12-12 7 .3 3 .1 5 .5
Pulaski loam
J. L. Buller Droughty 0- 12-12 8 .5 1 .4 1 .5
Spencer silt loam

1 This was a season of good rainfall.

well nodulated. Applying limestone 
without adequate plant food would lead 
to further depletion of an already in
fertile soil, and to smaller yields. In 
other experiments on the same soil 
type, similar results were obtained. 
They show that on strongly acid and 
infertile soils neither limestone nor fer
tilizer alone will do as well as when 
teamed together. It takes the com
bination of both to put such land in 
condition to produce soybeans at maxi
mum efficiency.

per acre, and there was considerable 
marginal firing of the leaves. The fer
tilizer showed an average increase of 
13.1 bushels per acre for the 500-pound 
rate and 16.6 bushels for the 1,000- 
pound treatment; thus it is seen that 
the 500-pound rate is the practical one 
to use.

In a previous demonstration, straight 
60% potash, applied at the rate of 300 
pounds per acre, increased the yield 
of soybeans more than 20 bushels per 

( Turn to page 48)



Tobacco Demands 
the Best Fertilizer

By Henry Maddux
Agricultural Extension Service, State College Station, Raleigh, N. C.

“ Y U S T  any kind of fertilizer” will
JJ not do for tobacco. Extension ex

perts at North Carolina State College 
say that tobacco is one of our most re
sponsive crops and that it must have a 
fertilizer made of the proper materials 
and these in the right proportions, if 
it is to produce good yields of high 
quality leaf.

Tobacco never sits on the fence, wait
ing for something to happen. It is al
ways going either forward or back
ward. Cotton, for instance, may wait 
for a considerable period and then 
grow a big crop in a week’s time, but 
tobacco never does this. Whatever the 
grower does for his crop is either right 
or wrong, and he must be particularly 
careful to do just the right thing at the 
right time. Proper fertilization, to
gether with suitable growing condi
tions, plays a big part in determining 
tobacco profits.

Market demands for flue-cured tobac
co have shown decided changes in the 
last 20 years and fertilizer manufactur
ers are, in general, producing fertilizers 
that fill the requirements of the tobacco 
plant, as recommended by the research 
and experimental workers.

Most tobacco soils in North Carolina 
have a pH reading ranging from 5.0 
to 6.0, and the majority of tobacco fer
tilizers are manufactured to meet the 
needs of a tobacco soil having a pH 
reading of 5.6 for average conditions. 
Neither extremely acid nor sweet soils 
are best for growing tobacco.

In the 3-8-3 fertilizer of former days, 
the tobacco experts found that the 
nitrogen overbalanced the amount of 
phosphate and potash, where 1,000

pounds of fertilizer were used per acre. 
The greatest change in tobacco ferti
lizers in recent years lies in the amounts 
of potash recommended, with maxi- 
mums of 10 to 15 per cent potash.

It has been found, however, that more 
than 6 to 8 per cent potash in fertilizer 
used at planting interferes with obtain
ing a good stand. To overcome this, 
the experts inaugurated top-dressing 
tests and found that the use of addi
tional potash as a top-dressing within 
20 days after transplanting gave ex
cellent results. Many manufacturers 
have prepared special tobacco top- 
dressers.

Method of Application
The experts say that the most efficient 

way of applying fertilizer for tobacco 
is in bands three to four inches to the 
side of the row at the approximate 
level of the root crowns, with the plants 
being set between the bands. However, 
many growers do not have the equip
ment for doing this job and they de
pend on another method, which gives 
approximately the same results as the 
band method.

The distributor, which puts the fer
tilizer in the row, is followed with an 
adjustable six-inch sweep and large 
fronts. This allows the soil and the 
fertilizer to be thoroughly mixed. When 
the list is thrown on one side, half of 
the fertilizer is turned into the boutom 
of the furrow. Completing the listing 
process throws the other half of the 
fertilizer on top of the list, thoroughly 
mixing the fertilizer and the soil from 
the bottom to the top of the list.

(Turn to page 47)
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P I C T O R I A L

THE BEGINNING AND ENDING OF MANY A FARMER'S DAY.



©Courtesy Union Pacific Railroad Agricultural Development Department

V acatio n  L and — D ream s o f  w hich w ere a ll m ost A m ericans could  en jo y  th is  year.



W o rk  lik e  th is  fu rn ish ed  th e  “ needed chang e”  fo r  a host o f  the  m ore p a tr io tic .



A b o v e : A lfa lfa  d eh yd rato r, w here green  a lfa lfa  is chop p ed , heated  and d ried , and ground to  m ake 
a l fa lfa  m ea l. M ap lecrest T u rk ey  Farm s, L o u isa  C ounty, Iow a.

B e lo w : F ra n k  Ja m iso n , L ouisa  C ounty, Iow a, uses th is  h a y sta ck er on h is  tra c to r  to  solve th e la b o r
and h igh  co st o f  b a lin g  p roblem s.



TT^ . . 1  j There is no doubt that a widespread in-JL SlStlirCS^ tllSlC terest in pastures has been revived and is
^  p  here to stay. They are being regarded as

Come to Stay
of the specialists who saw need for treat

ing pastures as a very important farm crop are being turned to pastures that 
will come to stay.

We appreciate the privilege of presenting in this issue of the magazine 
Charles G. Webb’s report on what is being done along this line in Louisiana 
and what may be expected over large areas of the Old Cotton South. Mr. Webb 
believes that grassland agriculture will have an important role in the making 
of a New South, healing and making profitable millions of acres of idle land, 
eroded land, and land grown weary with decades of cotton production. He 
cites the enthusiasm of banker, barber, and minister for this means of freeing 
their communities from the one-crop system of farming and its ill effects on the 
entire populace. He gives instances of where land producing as high as 1J4 
bales of cotton per acre is now producing more income from pasture. And he 
tells about the driving force behind this amazing pasture development program 
and the methods being used in achieving success.

“No hit-or-miss procedures and no guess work go into the making of these 
lush, money-making, food-producing pastures,” Mr. Webb says. “Methods are 
exact and scientific. Before any pasture is established three fundamental ques
tions are answered: (1 ) What is the physical condition of the soil and what 
amounts of plant nutrients and organic matter does it contain; (2 ) What addi
tional nutrients and organic matter are required to grow profitably the desired 
legumes and grasses; and (3 ) How many acres of pasture does the farmer need 
for the number of dairy or beef animals he wishes to maintain?”

This “attack” to the problem of maintaining permanent and continuous pas
ture is one which should be used in all sections of the country, for if pastures 
are to be treated as an important farm crop, they deserve the same careful con
sideration of their plant-food needs as cash crops get. It has been said that an 
average cow in grazing will remove from the soil 115 pounds of nitrogen, 26 
pounds of phosphoric acid, 93 pounds of potash, and 37 pounds of calcium oxide. 
It therefore is no wonder that pastures, which in the majority of past farming 
practices have been allotted to land not suitable for other crops and have been 
sadly neglected, have run out.

After the capabilities of the soil along with needed supplements of plant food 
are determined, the next step is the selection of pasture crops best suited to the 
region. This of course will vary, north, south, east, and west, but with the 
many new species of grasses and legumes which have been introduced and suc
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cessfully grown over the past few decades, a pasture that will come to stay is 
within the reach of every livestock farmer.

A symposium on boron in agriculture was
held under the auspices of the Division of
Fertilizer Chemistry of the American Chem
ical Society at its meeting in Pittsburgh, Pa., 
on September 6. The chairman in his in
troductory remarks recalled briefly the ill 

repute of borax in fertilizers of 25 years ago in contrast With the high esteem 
enjoyed by that plant food at the present time.

Attesting to that esteem were eminent agronomists, soil chemists, and plant
physiologists who presented the fundamental scientific and practical aspects of
boron in plant nutrition—soil and plant-tissue analysis for boron content; the 
inter-relationship between potassium, calcium, and boron in the soil; cellular 
breakdown within plant tissue resulting from boron deficiency; and the effect 
of borax in increasing the seed set of legumes, notably alfalfa, the fruiting of the 
grape, and the per-acre yield of legumes, again notably alfalfa.

That boron deficiency can no longer be regarded as a local phenomenon is 
evidenced by the fact that those on the symposium program represented that vast 
agricultural area lying between Wisconsin on the west, Canada on the north, 
and Florida on the south. In certain of these states, state-wide soil surveys have 
been made to determine the level of available boron as a guide to borax appli
cation. The fallacy of delaying borax application until appearance of boron- 
deficiency symptoms was emphasized, it being pointed out that irreparable crop 
damage has already been suffered before the appearance of that critical period 
in crop growth.

This leads to the suggestion that borax be added to all fertilizers designed 
for use on soils of low boron content in amounts sufficient to serve as insurance 
against this frequently unsuspected impairment of crop yield. These invaluable 
contributions to agricultural science, it was announced, will be printed in an 
early issue of Soil Science.

Boron in 
Agriculture

Dean Carl E. Ladd £ & o ^ ?S £
^ ° f  the College of Agriculture

at Cornell, New York State 
lost one of her favorite sons. National sympathy brought a fuller realization of 
this loss not only to the State but the Nation, for in his short span of 55 years, 
Dean Ladd had made felt his influence for the betterment of American agri
culture and agricultural education.

Ever maintaining a sincere understanding of the countryside, from which he 
sprang, his courage, exceptional capabilities, and vision brought into his work 
with such agencies as the Association of Land-Grant Colleges and the Farm 
Credit Administration an appreciation of practical methods needed to effect 
better rural living. His particular field of interest was farm management and 
in his experience he counted months spent in Europe studying conditions on 
farms and completing his views on world agriculture.

At this time when the efficient production and use of food is just as im
portant as the efficient production and use of munitions, Dean Ladd’s passing 
can well be recorded as the loss of a high-ranking officer in America’s war effort.
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Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay
Dollars

Cottonseed
Dollars Truck

per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
1910-14 Average 12.4 10 .4 69 .6 8 7 .6 6 4 .8 8 8 .0 11.94 21 .59 • • • •
1920...................... 32 .1 17.3 249 .5 175.7 144.2 224.1 21 .26 51 .73
1921...................... 12 .3 19 .5 103.8 118.7 58 .7 119.0 12.96 22 .18
1922...................... 18 .9 2 2 .8 96 .7 104.8 5 8 .6 .1 0 3 .2 11.68 35 .04
1923...................... 26 .7 19 .0 84 .1 104.4 80 .1 98 .9 12.29 43.69
1924...................... 2 7 .6 19 .0 87 .0 137.0 9 1 .2 110.5 13.28 38.34
1925...................... 22 .1 16 .8 113.9 171.6 99 .9 151.0 12.54 35.07
1926...................... 15.1 17.9 185.7 156.3 69 .9 135.1 13.06 27.20
1927...................... 15 .9 20 .7 132.3 114.0 7 8 .8 120.5 12.00 28.56
1928...................... 18 .6 2 0 .0 82 .9 112.3 89 .1 113.4 10.63 37.70
1929...................... 17 .7 18 .6 93 .7 118.4 87 .6 102.7 11.56 34.98
1930...................... 12 .4 12 .9 124.4 115.8 7 8 .0 80 .9 11.31 26.25
1931...................... 7 .6 8 .2 72 .7 92 .9 4 9 .8 4 8 .8 9 .7 6 17.04
1932...................... 5 .8 10 .5 4 3 .3 5 7 .2 28 .1 38 .8 7 53 9 .7 4
1933...................... 8 .1 12 .9 6 6 .0 5 9 .4 3 6 .5 58.1 6 .81 12.32
1934...................... 12 .0 17.1 6 8 .0 79 .1 61 .3 7 9 .8 10.67 26 .12
1935...................... 11 .6 16.1 49 .4 73 .9 7 7 .4 86 .4 10.57 35 .56
1936...................... 11.7 17 .2 9 9 .6 8 5 .3 76 .7 96 .0 8 .93 31.78
1937...................... 11.1 19.9 88 .3 9 1 .8 9 4 .8 107.1 10.36 30 .24
1938...................... 8 .3 17.2 55 .5 7 6 .9 49 .0 66 .1 7 .5 5 21.13
1939...................... 8 .7 13 .6 68.1 7 5 .4 4 7 .6 63 .6 6 .9 5 22.17 • • • •
1940...................... 9 .6 15.1 70 .7 85 .2 59 .0 7 3 .9 7 .6 2 24.31
1941...................... 13 .3 19.1 64 .6 9 4 .4 6 4 .3 84 .0 8 .10 35 .04
1942...................... 18.51 28 .3 110.0 108.3 7 9 .5 101.8 10.05 44 .42

Ju ly .................. 18.55 31 .0 124.5 112.2 83 .1 94 .6 9 .0 6 43.20
August............ 18.03 3 3 .5 115.4 137.3 83 .4 95 .4 8 .89 44.04
September. . . 18.59 35 .1 107.7 120.5 82 .6 102.6 9 .0 3 45.33
October........... 18.87 4 2 .3 102.5 107.9 7 7 .5 103.5 9 .3 9 46.46
November... . 19.22 3 9 .8 108.4 103.5 75 .9 104.4 9 .84 45.01
Decem ber.. . . 19.55 40 .0 111.8 110.3 80 .2 110.3 10.46 44 .72

1943 
January.......... 19.74 35.1 117.8 121.4 88 .0 117.5 11.20 44 .34 • • • •
February........ 19.68 18.2 125.7 129.8 90 .4 119.5 11.94 44.88 • • • •
M arch ............. 19.91 16.0 145.1 153.6 9 4 .8 122.7 12.28 45.73
A pril................ 20 .13 16.0 166.8 179.2 100.2 122.3 12.61 45.89
M ay ................. 20 .09 3 7 .6 190.7 225.1 103.4 122.8 12 66 46.11
Ju n e ................. 19.96 5 7 .0 188.0 222 .0 106.0 124.0 12.20 46.40
Ju ly .................. 19.60 59 .0 167.0 267.0 108.0 126.0 11.90 44 .50

Index Numbers (1910-14 =  100)

1920...................... 259 166 358 201 223 255 178 240
1921...................... 99 187 149 136 91 135 109 103
1922...................... 152 219 139 120 90 117 98 162
1923...................... 215 183 121 119 124. 112 103 202
1924...................... 223 183 125 156 141 128 111 177 150
1925...................... 178 161 164 196 154 172 105 162 153
1926...................... 122 172 267 178 108 154 109 126 143
1927...................... 128 199 190 130 122 137 101 132 121
1928...................... 150 192 119 128 138 129 89 175 159
1929...................... 143 179 135 135 135 117 97 162 149
1930...................... 100 124 179 132 120 92 95 122 140
1931...................... 61 79 104 106 77 55 82 79 117
1932...................... 47 101 62 65 43 44 63 45 102
1933...................... 65 124 95 68 56 66 57 57 105
1934...................... 97 164 98 90 95 91 89 121 104
1935...................... 94 155 71 84 119 98 89 165 126
1936...................... 94 165 143 97 118 109 75 147 113
1937...................... 90 191 127 105 146 122 87 140 122
1938...................... 67 165 80 88 76 75 63 98 101
1939...................... 70 131 98 86 73 72 58 103 109
1940...................... 78 145 102 97 91 84 64 126 121
1941...................... 107 184 93 108 99 95 68 162 145
1942...................... 149 272 158 124 123 116 84 206 199

Ju ly .................. 150 298 179 128 128 108 76 200 200
August............ 145 322 166 157 129 108 74 204 256
September. .  . 150 338 155 138 127 117 76 210 191
October........... 152 407 147 123 120 118 79 215 226
November.. . . 155 383 156 118 117 119 82 208 238
D ecem ber....

1943
158 385 161 126 124 125 88 207 293

January.......... 159 338 169 139 136 134 94 205 277
February........ 159 175 181 148 140 136 100 208 301
M arch............. 161 154 208 175 146 139 103 212 302
April................ 162 154 240 205 155 139 106 213 291
M ay................. 162 362 274 257 160 140 106 214 253
Ju n e................. 161 548 270 253 164 141 102 215 308
,Ju ly ..> ............ 158 567 240 305 167 143 100 206 315
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Fish scrap, 
wet acid

ulated, 6% 
ammonia, 
3% bone

Tankage 
11% ammonia, 

15% bone 
phosphate.

High grads 
ground 
blood, 
16-17% 

ammonia.of soda of ammonia meal phosphate. phosphate, f.o.b. Chi Chicago,per unit N bulk per 8. E. Mills f.o.b. factory. f.o.b. factory. cago, bulk. bulk, .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 $3.53 $3 .05 $3.37 $3.52
1922.................... 3 .0 4 2 .5 8 6 .07 4 .6 6 3 .5 4 4 .7 5 4.99
1923.................... 3 .0 2 2 .9 0 6 .1 9 4 .83 4 .2 5 4 .59 5 .16
1924.................... 2 .99 2 .4 4 5 .87 5.02 4.41 3 .60 4 .25
1925.................... 3 .11 2 .4 7 5 .41 6 .34 4.71 3 .97 4.75
1926.................... 3 .0 6 2 .41 4 .4 0 4 .9 5 4 .1 5 4 .36 4 .90
1927.................... 3 .01 2 .2 6 5 .07 5 .87 4 .3 5 4 .32 5 .70
1928.................... 2 .67 2 .3 0 7 .0 6 6 .6 3 6 .2 8 4 .9 2 6.00
1929.................... 2 .57 2 .0 4 5 .6 4 6 .0 0 4 .6 9 4.61 5.72
1930.................... 2 .47 1.81 4 .7 8 4 .9 6 4 .1 5 3 .79 4 .58
1931................... 2 .3 4 1.46 3 .1 0 3 .9 5 3 .3 3 2.11 2.46
1932.................... 1 .87 1 .04 2 .1 8 2 .1 8 1.82 1.21 1.36
1933.................... 1 .62 1 .12 2 .9 5 2 .8 6 2 .5 8 2 .0 6 2 .46
1934.................... 1 .52 1.20 4 .4 6 3 .1 5 2 .84 2 .67 3.27
1935................... 1.47 1.15 4 .5 9 3 .1 0 2 .65 3 .06 3.65
1936.................... 1 .23 4 .17 3 .4 2 2 .67 3 .5 8 4 .25
1937.................... 1 .63 1.32 4 .91 4 .6 6 3 .6 5 4 .0 4 4.30
1938.................... 1 .69 1 .38 3 .69 3 .7 6 3 .17 3 .1 5 3.53
1939.................... 1 .69 1 .35 4 .0 2 4.41 3 .1 2 3 .87 3 .90
1940................... 1 .69 1 .36 4 .6 4 4 .3 6 3 .3 5 3 .33 3.39
1941................... 1 .69 1.41 6 .5 0 5 .32 3 .27 3 .76 4.43
1942.................... 1 .74 1.41 6.11 5.77 3 .3 4 5 .04 6 .76

Ju ly ................ 1 .75 1.41 6 .99 5.77 3 .3 4 4 .86 6.80
August.......... 1.75 1 .42 5 .77 5 .77 3 .3 4 4 .8 6 6.94
September. . 1 .75 1.42 5 .6 9 5.77 3 .3 4 4 .8 6 6 .97
October......... . 1 .75 1.42 5 .72 5.77 3 .3 4 4 .86 6 .80
November... 1 .75 1.42 6 .0 6 5 .77 3 .3 4 4 .8 6 6.53
D ecem ber... 1 .75 1 .42 5 .6 8 5 .77 3 .34 4 .86 6 .63

1943 
January ........ 1.75 1.42 5 .6 8 5.77 3 .3 4 4 .86 6.53
February 1.75 1.42 5 .83 5 .77 3 .3 4 4 .86 6 .53
M arch........... 1.75 1.42 6 .3 0 5 .77 3 .34 4 .8 6 6 .5 3
April.............. 1.75 1.42 6 .2 9 5.77 3 .34 4 .86 6.53
M ay .............. 1.75 1.42 6 .29 5 .77 3 .34 4 .8 6 6 .53
Ju n e............... 1.75 1.42 6 .3 0 5 .77 3 .3 4 4 .86 6 .53
Ju ly ................ 1.75 1.42 6 .3 0 5 .77 3 .3 4 4 .8 6 6.71

Index Numbers (1910-14 = 100)

1922...................... 113 90 173 132 117 140 142
1923...................... 112 102 177 137 140 136 147
1924...................... 111 86 168 142 145 107 121
1925...................... 115 87 155 151 155 117 135
1926...................... 113 84 126 140 136 129 139
1927...................... 112 79 145 166 143 128 162
1928...................... 100 81 202 188 173 146 170
1929...................... 96 72 161 142 154 137 162
1930...................... 92 64 137 141 136 112 130
1931...................... 88 61 89 112 109 63 70
1932...................... 71 36 62 62 60 36 39
1933...................... 59 39 84 81 85 97 71
1934...................... 69 42 127 89 93 79 93
1935...................... 67 40 131 88 87 91 104
1936...................... 69 43 119 97 89 106 121
1937...................... 61 46 140 132 120 120 122
1938...................... 63 48 105 106 104 93 100
1939...................... 63 47 116 125 102 115 111
1940...................... 63 48 133 124 110 99 96
1941...................... 63 49 157 151 107 112 126
1942...................... 65 49 175 163 110 150 192

Ju ly .................. 65 49 171 163 110 144 193
August............ 65 60 165 163 110 144 197
September. . . 65 50 163 163 110 144 198
October........... 65 50 163 163 110 144 193
November... . 65 50 173 163 110 144 186
D eoem ber.... 65 50 162 163 110 144 186

1943
January.......... 66 50 162 163 110 144 186
February........ 65 50 167 163 110 144 186
M arch............. 65 50 180 163 110 144 186
A pril................
M ay .................
Ju n e .................

65 50 180 ie a 110 144 186
65 50 180 163 110 144 186
65 50 180 163 110 144 186

Ju ly .................. 65 50 180 163 110 144 191
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure Kalnlt,

Florida
phosphate ot potash clpotash ot potash salts 20%Super rock. bulk. In bags. magnesia. bulk, bulk.phosphate land pebble, 76% t.o b. per unit, per unit. per ton, per unit. per unit.Balti 68% t.o.b. mines. c.l.t. At c.1.1. At 0.I.L At c.i.t. At o.l.f. Atmore, 

per unit
mines, bulk. bulk. lantic and lantic and lantic and lantic and lantic andper ton per ton Quit ports Quit ports Quit ports Quit portsi Quit ports

1910-14........... SO.536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.657 SO.655
1922.................. .566 3 .1 2 6 .9 0 .632 .904 23.87 .508
1923................. .550 3 .0 8 7 .5 0 .588 .836 23 .32 .474
1924.................. .502 2.31 6 .6 0 .682 .860 23.72 .472
1925................. .600 2 .4 4 6 .1 6 .584 .860 23 .72 .483
1926.................. .598 3 .2 0 5 .57 .596 .854 23.58 !537 .524
1927................. .535 3 .0 9 5 .5 0 .646 .924 25 .56 .586 .581
1928.................. .580 3 .1 2 5 .5 0 .669 .957 26.46 .607 .602
1929................. .609 3 .1 8 5 .5 0 .672 .962 26 .59 .610 .605
1930................. .542 3 .1 8 5 .5 0 .681 .973 26 .92 .618 .612
1931................. .485 3 .1 8 5 .5 0 .681 .973 26 .92 .618 .612
1932................. .458 3 .1 8 5 .5 0 .681 .963 26 .90 .618 .591
1933................. .434 3 .11 5 .5 0 .662 .864 25 .10 .601 .565
1934................. .487 3 .1 4 5 .67 .486 .751 22 .49 .483 .471
1935................. .492 3 .3 0 5 .69 .416 .684 21.44 .444 .488
1936................. .476 1 .85 5 .5 0 .464 .708 22 .94 .505 .560
1937................. .510 1 .85 5 .5 0 .508 .757 24.70 .556 .607
1938................. .492 1 .85 5 .5 0 .523 .774 25 .17 .572 .623
1939................. .478 1 .90 5 .5 0 .521 .751 24 .52 .570 .607
1940................. .516 1.90 5 .5 0 .617 .730 .573
1941................. .647 1.94 5 .6 4 .622 .748 25.65 .570
1942................. .600 2 .1 3 6 .2 9 .522 .748 25 .74 .205

Ju ly ............. .600 2 .2 0 6 .6 0 .503 .765 26 .00 .197
August .600 2 .2 0 6 .5 0 .503 .755 26 .00 .197
September. .600 2 .2 0 6 .5 0 .503 .755 26.00 .197
O cto b e r.... .600 2 .1 0 6 .2 0 .535 .755 26.00 .210
November.. .600 2 .00 5 .9 0 .535 .755 26.00 .210
December.. .600 2 .0 0 5 .90 .535 .755 26 .00 .210

1943
January . . . .600 2 .0 0 6 .9 0 .535 .755 26.00 .210
February... .600 2 .00 5 .9 0 .535 .755 26.00 .210
M arch......... .608 2 .0 0 5 .9 0 .535 .755 26 .00 .210
A pril............ .640 2 .00 5 .00 .535 .755 26.00 .210
M ay ............ .640 2 .0 0 5 .9 0 .535 .755 26.00 .210
Ju n e ............. .640 2 .0 0 5 .9 0 .471 .665 22 .88 .176
Ju ly ............. .640 2 .0 0 5 .9 0 .503 .755 26.00 .188

Index Numbers (1910-14 — 100)
1922.................... 106 87 141 89 95 99 78
1923.................... 103 85 154 82 88 96 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
1 9 2 8 .. ................ 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 87 116 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 . . 87
1941.................... 102 54 116 73 78 106 87
1942.................... 112 59 129 73 78 106 84

Ju ly ................ 112 61 133 70 79 108 83
August.......... 112 61 133 70 79 108 83
September. . 1.12 61 133 70 79 108 83
October......... 112 58 127 75 79 108 85
November... 112 55 121 75 79 108 85 • s e e
D ecem ber... 112 56 121 75 79 108 85 • • • e

1943
65January . . . . 112 121 75 79 108 85 • • e •

February.. . . 112 55 121 75 79 108 85
M arch........... 113 55 121 75 79 108 85 e • • •
April.............. 119 55 121 75 79 108 85 • • e  e
M ay............... 119 55 121 75 79 108 85
June............... 119 55 121 66 70 95 80
Ju ly ................ 119 55 121 70 79 108 82
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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- 
modltlest

Fertilizer
materials?

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926................ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 - 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 47 90 91 72
1935................ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 121 130 126 81 50 129 95 75
1938................ 95 122 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77
1941................ 122 130 127 86 56 130 102 76
1942................ 157 152 144 92 57 161 112 76

Ju ly ............ 154 153 144 91 57 157 112 74
August___ 163 153 145 91 57 155 112 74
September. 163 154 145 91 57 154 112 74
O ctober.. . 169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.. 178 158 147 92 57 154 112 78

1943 
Jan u ary .. . 182 160 149 92 57 154 112 78
February. . 178 162 149 92 57 155 112 78
March 182 163 150 93 57 160 - 113 78
April.......... 185 165 151 95 57 160 119 78
M ay........... 187 167 152 95 57 160 119 78
June........... 190 168 151 93 57 160 119 69
Ju ly ............ 188 169 150 94 57 160 119 74

* U. S. D. A. figures.
t  Departm ent of Labor index converted to 1910-14 base.
t The Index numbers of prices of fertilizer m aterials are based on original study 

made by the Departm ent of A gricultural Economics and Farm  Management, 
Cornell University, 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 Ju n e 1941, manure salts prices are F . O. B. mines, the only 
basis now quoted.

• *  T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  I s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
p r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 9 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  n s e d  In  
a g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n ,  
t h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



H its  sectio n  co n ta in s  a sh o rt review  o l  som e o l  th e  m ost p ra c tic a l  and im p o rta n t b u lle tin s , and lis ts  
a ll recen t p u b lica tio n s  o l  the U nited  S ta tes  D ep artm en t o l  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n s , 
and C anada, re la tin g  to  F e r tiliz e rs , S o ils , C rop s, and  E co n o m ics. A file o l  th is  d ep artm en t o l  B E T T E R  
C R O P S W IT H  PLA N T FO O D  w ould prov id e a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  Iro m  these 
sou rces on th e  p a rtic u la r  su b je c ts  nam ed.

F ertilizers
f  The use of rapid soil tests and the 
appearance of plants to aid in the man
agement of greenhouse soils is very 
thoroughly discussed by C. H. Spur
way in Michigan Agricultural Experi
ment Station Special Bulletin 325, “Soil 
Fertility Control for Greenhouses.” 
This bulletin is intended to be used 
with related bulletins prepared by the 
author, Michigan Agricultural Experi
ment Station Technical Bulletin 132, 
“Soil Testing,” and Michigan Agricul
tural Experiment Station Special Bulle
tin 306, “Soil Reaction (pH ) Prefer
ences of Plants.”

The author stresses the importance 
of having the proper supply and par
ticularly the proper balance of nutri
ents in soil, whether in the greenhouse 
or other places. He presents data based 
on actual experience showing the ranges 
for various nutrients that have been 
found satisfactory and those that are 
considered optimum. He has found 
that these ranges will hold for nearly 
all of the commonly grown greenhouse 
crops. Maximum tolerances of certain 
materials such as chlorides, nitrites, 
aluminum, and ammonium also are 
given. It is felt that if the tests are 
used to measure the amounts of the 
various materials in the soil, a much 
more intelligent handling of greenhouse 
soils will be possible. Each of the im
portant nutrients or other chemicals 
likely to be present or troublesome in 
greenhouse soils is discussed more or 
less in detail. These include nitrogen 
in its various forms, potassium, phos
phorus, calcium, magnesium, iron, 
manganese, sulphate, boron, copper,

zinc, carbonates, aluminum, chlorides, 
chlorine, sodium, sulfides, total soluble 
salts, and soil reaction. Since many 
greenhouse soils were found to be in 
poor physical condition, a section dis
cusses methods of correcting this. The 
problem of proper water supply and 
control also is covered.

A section of the bulletin is devoted 
to plant symptoms or attempts to diag
nose difficulties by means of observing 
abnormalities of plants growing on the 
soil. The difficulties likely to be en
countered in this procedure are men
tioned, and include such factors as dif
ferentiating among various causes of 
what appears to be the same type of 
abnormality. Another weakness of de
pending entirely on abnormalities in 
the plant is the fact that conditions are 
pretty bad when they show up and it 
is much more efficient to prevent their 
appearance than try to correct the diffi
culty after it occurs, since there will be 
a period of greater or lesser length dur
ing which the plant is suffering but 
does not yet show any symptoms. In 
other cases, the high amounts of nutri
ents frequently applied to greenhouse 
soils prevent the appearance of defici
ency symptoms, although the plant may 
not be getting all that it could use under 
the highly intensive growing conditions 
present in greenhouses. As a case in 
point, the author mentions that potas- 
sium-deficiency symptoms seldom are 
found in greenhouses. When these 
abnormalities do appear, however, their 
use along with soil tests frequently can 
be helpful. The final portion of the 
bulletin is devoted to a listing of ferti
lizer and other materials frequently or

37
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commonly used in the greenhouse, the 
amounts that usually are applied, and 
the effects they are likely to have on 
the soil.

"Rice Fertilization,” Agr. Exp. Sta., Univ. 
of Ar\., Fayetteville, Ark.., Bui. 430, May 1943, 
Martin Nelson.

“ Commercial Fertilizers Agricultural Min
erals,” Dept, of Agr., State of Calif., Sacra
mento, Calif., Sp. Publ. 196, June 1943.

",Bureau of Chemistry Announcement No. 
FM-65,” Dept, of Agr., State of Calif., Sacra
mento, Calif., July 22, 1943.

“The Boron Problem in Illinois,” Dept, of 
Agron., Univ. of 111., Urbana, III., AG1161, 
June 1943, C. H . Stinson and E. E. DeTurk-

“How to Fertilize Corn Effectively in Indi
ana,” Agr. Exp. Sta., Purdue Univ., Lafayette, 
Ind., Bui. 482, Jan. 1943, G. D. Scar seth, Harry 
L. Cook, Bert A. Krantz, and Alvin J. Ohl- 
rogge.

“Fertilizer Tonnage for New York," Dept, 
of Agron., Cornell University, Ithaca, N. Y., 
Mimeo. No. 707, June 9, 1943.

“Apply Borax to Improve Quality of Sweet 
Potatoes’’ Agr. Exp. Sta., N. C. State College 
of Agr. & Eng., State College Station, Raleigh, 
N. C., Sp. Cir. 1, April 1943, L. G. Willis.

“Liming Practices,” Agr. Ext. Serv., State 
College Sta., Raleigh, N. C., E. Cir. 264, March 
1943.

“The Yield and Composition of Cigar-leaf 
Tobacco as Influenced by Fertilizer and Pre
ceding Crop,” Agr. Exp. Sta., State College, 
Penna., Bui. 440, Feb. 1943, D. E. Haley, O. E. 
Street, M. A. Farrell, and J. J. Reid.

“ Getting the Most from Fertilizers for Vege
table Crops,” Agr. Exp. Sta., State College, 
Penna., Bui. 443, March 1943, E. M. Rahn.

“Quenched Calcium Silicate Slag, A By- 
Product Substitute for Limestone and Super
phosphate," Agr. Exp. Sta., Univ. of Tenn., 
Knoxville, Tenn., Bui. 184, March 1943, W. H. 
Maclntire and S. H . Winterberg.

“Relation of Fertilizer Practices to Certain 
Important Soil Types of the Limestone Valley 
and Uplands of Virginia,” Agr. Exp. Sta., Va. 
Polytechnic Inst., Blacksburg, Va., Bui. 351, 
March 1943, S. S. Obenshain and P. T . Gish.

“Fertilizer Tonnage for West Virginia,” 
Dept, of Agron. & Genetics, W. Va. Agr. Col
lege, Morgantown, W. Va., 1942.

Soils

f  The correction of soil acidity is fun
damental in maintaining or building 
up the fertility of nearly all soils in the 
humid section. The practical aspects 
of the subject are well covered by R. W. 
Donaldson and A. B. Beaumont in 
Massachusetts Agricultural Extension

Leaflet 134, Revised, entided, “Liming 
Soils.” Benefits likely to be obtained 
from liming acid soils for the crops 
commonly grown in Massachusetts are 
given. Soil acidity and the methods of 
expressing acidity by means of the pH 
scale are explained. A helpful table 
gives the optimum pH range for prac
tically all crops grown in New England. 
Testing soils for acidity is briefly con
sidered and amounts of lime that should 
be used for various degrees of acidity 
on different kinds of soil are shown. 
The various kinds of liming materials 
commonly found on the market are 
described together with recommenda
tions on their use and how to purchase 
them advantageously.

“Use Soil Conservation to Increase Produc
tion on Your Farm,” Ext. Serv., Univ. of Ark., 
Fayetteville, Ark., Leaf. 47, 1943.

“Terracing for Erosion Control in Indiana,” 
Dept, of Agr. Ext., Purdue Univ., Lafayette, 
Ind., E. Bui. 288, Jan. 1943, R. C. Shipman 
and R. O. Cole.

"Contouring and Grassed Waterways Made 
Easy," Agr. Ext. Serv., Iowa State College, 
Ames, Iowa, Pamphlet 63, March 1943, F . S.- 
Parks, M. A. Anderson, and D. K . Struthers.

Soil and Field-Crop Management for the 
Catskjll-Mohawk Area of New York,” Agr. 
Exp. Sta., Cornell Univ., Ithaca, N. Y., Bui. 
789, Dec. 1942, A. F . Gustafson.

“Aggregation of an Orchard and a Vegetable 
Soil Under Different Cultural Treatments,” 
Agr. Exp. Sta., Wooster, Ohio, Bui. 640, May 
1943, Leon Havis.

“Summary of Research Findings at the Red 
Plains Conservation Experiment Station, Guth
rie, Okla.,” Agr. Exp. Sta., Okltt• A. & M. Col. 
lege, Stillwater, Ok)a., Mimeo. Cir. M-99, May 
1943, Harley A. Daniel, Harry M. El well, and 
Maurice B. Cox.

“Providence County Rhode Island—Soil Sur
vey,” U. S. D. A., Washington, D. C., Series 
1938, No. 3, April 1943, A. E. Shearin, S. V. 
Madison, W. S. Colvin, and Vladimir Shutak•

"The Effects of Rye, Lespedeza, and Cow• 
peas When Used as Cover Crops and Incorpo
rated with the Soil on the Leachings from Dun- 
more Silt Loam Soil,” Agr. Exp. Sta., Blacks
burg, Va., T . Bui. 83, Feb. 1943, H. H. Hill.

“Food for Freedom by Better Range-Conser- 
vation Practices in the Pacific Northwest,” 
U. S. D. A., Washington, D. C., Mis. Publ. 514, 
April 1943, W. T . White, W. R. Frandsen, 
R. R. Humphrey, and N. T . Nelson.

"Erosion Lowers Wartime Production on 
Northeastern Farms,” U. S. D. A., Washing
ton, D. C., Mis. Publ. 516, March 1943.
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"Farming jor Greater Production of War 
Crops in the Intermountain and Southwestern 
Country," U. S. D. A., Washington, D. C., 
Mis. Publ. 517, April 1943.

C rops

f  The cotton contests conducted in 
South Carolina since 1926 undoubtedly 
have had a most stimulating influence 
in improving growing practices on this 
important crop. These contests are 
sponsored by the Agricultural Exten
sion Service in cooperation with the 
Cotton Manufacturers’ Association of 
South Carolina. The results for 1942 
have recently been issued in Clemson 
Agricultural College Extension Service 
Circular 229, “The Cotton Contest— 
1942.” The first two prizes were 
awarded to growers producing 7,505 
lbs. of lint with the staple of 1%2 
inches and 7,140 lbs. of lint with staple 
length of 1/46 inches respectively. 
These remarkable yields of high quality 
cotton show what can be done with 
good cultural practices, combined with 
good seed of improved varieties. When 
the contest began in 1926, less than half 
of the contestants produced cotton with 
a staple length of 1 % 6 inch or better, 
while in 1941 and 1942, all contestants 
produced cotton of this staple length or 
longer. Based on the results of the 
contestants, conclusions are given on 
practices to be followed to produce good 
yields of good cotton.

Good quality seed from a variety 
known to produce staple of 1 inch or 
longer should be treated before plant
ing. The soil should be fertile, well 
drained, prepared early with rows 34 
to 40 inches apart. Side placement of 
fertilizer is desirable, that is, in bands 
along the row 2 to 3 inches to the side 
of the seed and 2 inches below the seed 
level. If machinery is not available for 
this method of application, the fertilizer 
can be applied in a row and well mixed 
with the soil. The average fertilizer 
analysis used by the contestants was a 
4-8-6 usually supplemented with side- 
dressings so that the total fertilization 
was approximately a 1-1-1 ratio. After 
chopping, side-dressings with 100 to

150 lbs. of nitrogen fertilizer were 
made, and if rust had appeared in the 
previous crop, 50 to 100 lbs. of muriate 
of potash or the equivalent was applied. 
If a legume cover crop is turned under, 
the nitrogen can be reduced in propor
tion. Lime should be applied accord
ing to the acidity of the soil. Planting 
should be done as early as is safe, and 
the plants should be thinned carefully 
so as to have a good stand. Cultivation 
frequent enough to control weeds, 
proper steps to control insects and dis
eases, and careful harvesting all should 
follow at the proper times. Farmers 
growing cotton yields such as are ob
tained in this contest are helping ma
terially in the war effort.

U. S. Department of Agriculture 
Farmers’ Bulletin No. 1656, “Peanut 
Growing,” by W. R. Beattie and J. H. 
Beattie, has been revised and re-issued. 
This bulletin covers very completely 
the various phases of peanut growing. 
In connection with the fertilization of 
the crop, a table is included giving the 
fertilizer recommendations of the vari
ous states in which the crop is grown. 
All states recommend the use of phos
phate and potash, and some include 
also nitrogen in the fertilizer recom
mendations. The authors find that a 
medium percentage of potash is gener
ally indicated, but in some cases, high 
potash is called for. They also point 
out that some states recommend that 
fertilization be given other crops in the 
rotation, rather than peanuts. While 
peanuts are a legume, it is brought out 
that this crop as ordinarily grown does 
not improve the soil. If the straw is 
fed and the manure carefully handled, 
or if the straw is directly returned to 
the soil, depletion will not be as great 
as frequently is the case. Lime is par
ticularly important in connection with 
the quality of the peanuts.

"Twenty-First Annual Report of the Cana
dian Plant Disease Survey 1941," Dept, of Agr., 
Div. of Botany & Plant Path., Central Exp. 
Farm, Ottawa, Canada, April 1942, I. L. Con
ners.

"Biennial Report of the Commissioner of 
Agriculture," Conn. Dept, of Agr., Hartford,
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Conn., Pub. Doc. No. 18, July 1, 1940, to June 
30, 1942.

"Tobacco Substation at Windsor," Agr. Exp. 
Sta., New Haven, Conn., Bui. 469, April 1943, 
P. J. Anderson, T. R. Swanback, and S. B. Le- 
Compte, Jr.

"The Pasture Season— Second Half," Agr. 
Ext. Serv., Univ. of Conn., Storrs, Conn., July 
1943, J. S. Owens.

",More Tomatoes for the War Effort," Agr. 
Exp. Sta., Newark, Del., 1942, E. P. Brasher.

"1942 Report Florida Agricultural Extension 
Service," Agr. Ext. Serv., Univ. of Fla., Gaines
ville, Fla.

"Twenty-Second Annual Report 1941-1942," 
Ga. Coastal Plain Exp. Sta., Tifton, Ga., Bui. 
35, July 1942.

"Agricultural Science on the War Front," 
Agr. Exp. Sta., Univ. of Hawaii, Honolulu, 
Hawaii, April 1943, J. H. Beaumont.

"Bromegrass and Bromegrass Mixtures," 
Agr. Exp. Sta., Univ. of 111., Urbana, 111., Bui. 
496, June 1943, R. F. Fuelleman, W. L. Burli- 
son, and W. G. Kammlade.

"Spring Oats in Illinois," Ext. Serv., Univ. 
of III., Urbana, 111., Cir. 549, March 1943,
G. H. Dungan and W. L. Burlison.

"Sweet Clover for Illinois," Ext. Serv., Univ. 
of 111., Urbana, III., Cir. 559, June 1943, 0 . H. 
Sears and W. L. Burlison.

"Science Solves Farm Problems and Aids 
Agricultural Production," Agr. Exp. Sta., La
fayette, Ind., June 1942.

"Your Key to Good Pastures," Agr. Exp. 
Sta., Lafayette, Ind., Leaf. 244, 1943.

"Report on Agricultural Research, Part I," 
Agr. Exp. Sta., Ames, Iowa, 1942.

"Report on Agricultural Research, Part II," 
Agr. Exp. Sta., Ames, Iowa, 1942.

"Iowa Year Book, of Agriculture, 1941," 
Iowa State Dept, of Agr., Des Moines, Iowa, 
June 1942.

"The Victory Garden in the Home Food 
Supply 1943," Agr. Ext. Serv., Ames, Iowa, 
Pamp. 60, Feb. 1943.

"Tomato Production in Kansas," Agr. Exp. 
Sta., Manhattan, Kansas, Bui. 313, April 1943, 
S. W. Decker and W. G. Amstein.

"Comparative Values of Crops for Different 
Sections of Minnesota Data from Experiment 
Station Trials 1921-41," Agr. Exp. Sta., Univ. 
of Minn., St. Paul, Minn., Bui. 365, April 
1943, H. K. Hayes.

"Field Beans for Minnesota," Agr. Ext. Serv., 
Univ. of Minn., St. Paul, Minn., E. Folder 117, 
May 1943, A. C. Arny and R. C. Rose.

"Propagation of Fruits for the Home Or
chard," Agr. Exp. Sta., State College, Miss., 
Bui. 375, Feb. 1943, C. H . Ragland.

"Sweetpotato Production," Agr. Exp. Sta., 
State College, Miss., Bui. 378, April 1943, 
W. S. Anderson and John W. Randolph.

"Growing Potatoes in Missouri," Agr. Exp. 
Sta., Columbia, Mo., Bui. 464, March 1943, 
Aubrey D. Hibbard.

" Good Pasture and Roughage in Fattening 
Cattle," Agr. Exp. Sta., Columbia, Mo., Bui. 
466, April 1943, E. A. Trowbridge and A. J. 
Dyer.

"Available Publications," Agr. Exp. Sta., 
Univ. of Mo., Columbia, Mo., S. Cir. 104, May 
1943.

"Irrigated Crop Rotations," Agr. Exp. Sta., 
Bozeman, Mont., Bui. 414, May 1943, Dan 
Hansen and A. H. Post.

"Fifty-Five Years of Agricultural Research 
on Ranch and Range," Agr. Exp. Sta., Univ. 
of Nevada, Reno, Nevada, Bui. 163, March 
1943, S. B. Doten.

"Agricultural Research in New Hampshire," 
Agr. Exp. Sta., Durham, N. H., Bui. 345, Dec.
1942.

"Blueberries in the Garden," Agr. Exp. Sta., 
Rutgers Univ., New Brunswick> N. J., Cir. 457, 
May 1943, Charles S. Beckwith.

"Fifty-Third Annual Report,” Agr. Exp. 
Sta., State College, N. M., 1941-1942.

"Birdsfoot Trefoil," N . Y. State College of 
Agr., Ithaca, N. Y., Bui. 561, Jan. 1943, G. H. 
Serviss and H. A. MacDonald.

"Better Pastures for Low-Cost Summer 
Milk," College of Agr., Cornell Univ., Ithaca, 
N. Y., Bui. 567, W. E. Bui. 71, Feb. 1943,
E. L. Wort hen.

"Buckwheat, an Emergency Feed and Food 
Crop," College of Agr. Cornell Univ., Ithaca, 
N. Y., Bui. 582, W. E. Bui. 85, March 1943,
H. B. Hart wig.

"List of Bulletins of the Ohio Agricultural 
Experiment Station, Wooster, Ohio," Agr. Exp. 
Sta., Wooster, Ohio, Sp. Cir. 62 (Rev.), April
1943.

"Experiments with Irish Potatoes: Time of 
Planting; Seed Sources; Varieties; Irrigation; 
Fertilizers; Time of Harvest; and Storage of 
the Spring Crop," Agr. Exp. Sta., Stillwater, 
Okla., T . Bui. No. T-18, March 1943, H . B. 
Cordner.

"Rotational Grazing of Irrigated Pasture," 
Agr. Exp. Sta., Corvallis, Ore., Sta. Cir. of Inf. 
No. 311, April 1943, H. P. Ewalt.

"The Pennheart Tomato," Agr. Exp. Sta., 
State College, Penna., Bui. 438, Jan. 1943, 
C. E. Myers.

"The Conservation of Alfalfa, Red Clover, 
and Timothy Nutrients as Silages and as Hays. 
II," Agr. Exp. Sta., Burlington, Vt., Bui. 494, 
June 1942, O. M. Camburn, H. B. Ellenberger,
C. H. Jones, and G. C. Crooks•

•"Soybean Production," Agr. Exv. Sta., 
Blacksburg, Va., Bui. 345, Dec. 1942, T . B. 
Hutcheson.

"Peanut Production," Agr. Exp. Sta., Blacks
burg, Va., Bui. 348, Feb. 1943, E. T. Batten.

",Hay Production in Washington," Agr. 
Ext. Serv., Pullman, Wash., E. Bui. 304, May 
1943, Alvin G. Law and I. M. Ingham.

"Forage Seed Production in Eastern Wash
ington,"' Agr. Ext. Serv., Pullman, Wash., E.
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Cir. 59, April 1943, Alvin G. Law and I. M. 
Ingham.

"Irrigation of Vegetables and Berries in the 
Home Garden," Agr. Ext. Serv., State College 
of Wash., Pullman, Wash., E. Cir. 60, June 
1943, L. J. Smith.

"Epistle to the Farm," Agr. Exp. Sta., Mor
gantown, W. Va., Bui. 307, March 1943, C. R. 
Orton.

"Hybrid Corn in Wyoming, 1942," Agr. 
Exp. Sta., Univ. of Wyo., Laramie, Wyo., Bui. 
261, April 1943, William A. Riedl and W. L. 
Quayle.

"Report of Cooperative Extension Work, in 
Agriculture and Home Economics," 1941-42," 
U. S. D. A., Washington, D. C.

"Grapes for Different Regions," U. S. D. A., 
Washington, D. C., F. B. 1936, May 1943,
C. A. Magoon and Elmer Snyder.

"Fish for Food from Farm Ponds," U. S. D. 
A., Washington, D. C., F. B. 1938, May 1943, 
Verne E. Davison and J. A. Johnson.

"Woodlands in the Farm Plan," U. S. D. A., 
Washington, D. C., F. B. 1940, May 1943, John
F. Preston.

"Workers in Subjects Pertaining to Agricul
ture in Land-Grant Colleges and Experiment 
Stations 1942-43," 17. S. D. A., Washington,
D. C., Mis. Publ. 510, May 1943.

"Contribution to the Morphology and Anat
omy of Guayule (Parthenium argentatum),"  
U. S. D. A., Washington, D. C., T. Bui. 842, 
April 1943, Ernst Artschwager.

"Effect of Climate on the Yield and Oil Con
tent of Flaxseed and on the Iodine Number of 
Linseed Oil," U. S. D. A., Washington, D. C., 
T. Bid. 844, April 1943, A. C. Dillman and 
T. H. Hopper.

Econom ics
f  Government agricultural agencies 
have conducted an extensive campaign 
to persuade farmers to grow more pea
nuts, primarily as a source of edible oil. 
Last year, farmers responded patriotic
ally to this appeal and many of them 
grew peanuts for the first time, too fre
quently with rather indifferent results. 
The Government is this year again call
ing on farmers to grow large acreages 
of peanuts, and it looks as though this 
will be continued until the end of the 
war at least. Some of the problems 
from the farm management viewpoint 
connected with growing of peanuts as 
related to other crops, have been studied 
by F. D. Barlow, Jr., and George Town
send, and are presented in Louisiana 
Agricultural Experiment Station Bulle
tin 361, “Peanuts as a Wartime Crop 
in Louisiana.” The authors frankly

point out some of the factors which 
caused disappointing results in 1942 
and what steps have been taken in 1943 
to eliminate these. Equipment, hand
ling and marketing facilities, and dif
ferential pricing were the factors that 
bothered farmers most last year and 
that the Government believes it has 
taken care of during the coming year. 
Getting good yields and managing the 
peanut crop in competition with or as a 
supplement to other crops are problems 
each individual farmer has to work out, 
and the bulletin presents much helpful 
information in this connection.

Peanuts tend to compete directly with 
cotton for labor, and to some extent for 
land, and they also tend to compete to a 
less extent with corn. So many farmers 
were cotton growers, and possibly in
different peanut growers, that the ques
tion has been raised as to whether or 
not it might be better to have farmers 
concentrate on growing cotton, and get 
the oil from cottonseed, rather than try
ing to grow peanuts. The authors 
point out that peanut oil is considered 
superior to cottonseed oil for many 
purposes. Second, farm land suitable 
for peanut production will very fre
quently produce rather poor quality 
cotton, particularly with reference to 
staple lengths, and there already is an 
excess of short staple cotton in the coun
try. The third, and probably most im
portant factor, is that on soil of a given 
fertility with a given amount of effort 
peanuts will produce much more oil 
than cottonseed.

In a comparison of costs of produc
tion and returns in 1942 from peanuts, 
cotton, and corn in Louisiana, cotton 
was by far the most profitable crop to 
grow, with the yields ordinarily ob
tained. Peanuts gave only a little over 
a third as much profit per acre as cot
ton, while corn was less profitable than 
peanuts on an acre basis. Cotton re
quires the most labor per acre, peanuts 
above 2/& as much as cotton, and corn 
only Yz as m uch. These calculations 
were based on 1942 conditions. The 
authors believe that peanuts will be in 
a position to compete more favorably
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with cotton in 1943. They present help
ful tables showing the returns per acre 
likely to be obtained with different 
yields of cotton, corn, and peanuts per 
acre at various prices per unit of crop 
harvested.

During May and June, cotton and 
peanuts compete directly for farm labor, 
and these are the peak months for both 
crops during the growing season. They 
also compete during September in the 
harvesting season. The authors urge 
farmers to keep in mind, however, that 
peanuts require only two-thirds as 
much total labor as cotton, and there
fore where labor is short, they might 
well consider shifting some of their 
cotton acreage to peanuts, since with 
prices likely to prevail during 1943, the 
return per acre from peanuts is likely 
to be very favorable compared to re
turns from cotton.

A section of the bulletin is devoted to 
practices in 1942 which appeared to be 
successful in getting a favorable yield 
of peanuts. It was found that better 
results usually were obtained when the 
crop was planted on a well-drained, 
light, sandy loam soil. Peanuts should 
not be planted on the same land two 
years in succession. The land should 
be well prepared and free of trash. 
While peanuts sometimes do not need 
fertilizer if they are grown in a rota
tion of highly fertilized crops, the 

, authors believe that most of the peanut 
acreage in 1943 will be planted on lands 
that received comparatively small ap
plications of fertilizer in 1942, and they 
therefore urge that steps be taken to 
provide fertilizer. They suggest 200 
lbs. per acre of fertilizer such as 3-12-6 
or 4-10-7, although they state that 200 
lbs. of 3-8-8 have been highly satisfac
tory in North Carolina. If the soil is 
acid, lime should be applied. Informa
tion on planting, cultivation, digging, 
and curing also is given.
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Pastures— That Come to Stay
(From page 10)

ing period of Persian. Hop clover, how
ever, gives more and better grazing 
than either of the other clovers on sites 
where fertility and organic matter are 
low.

This combination of clovers, Dee 
said, apparently causes less bloating of 
cattle than stands of pure white clover, 
but he added that the growing of the 
three clovers together doesn’t eliminate 
all danger of bloating.

With reference to the details of pas
ture development, Dee cited specific 
examples of successful pasture build
ing.

On the Gill farm after oats were 
harvested from a 25-acre field in the 
spring of 1941, the land was disked in 
June and was seeded to 10 pounds of 
scarified crotalaria spectabilis seed and 
one bushel of cowpeas, mixed, per acre. 
These legumes were plowed under 
green in September, and 3,000 pounds 
of dolomitic limestone per acre were 
harrowed in. Following a rain, 200 
pounds of 48 per cent phosphate per 
acre were applied and harrowed in. 
During the first week of November, 
10 pounds of a mixture of white, hop, 
and Persian clover seed, in equal parts 
by count, and 10 pounds of Dallis grass 
seed per acre were sown. The follow
ing March, 100 pounds of 50 per cent 
muriate of potash were applied as a 
top-dressing. The pasture plants made 
exceptionally fine growth and carried 
three head of cattle per acre from Feb
ruary 15 through May 1942.

Gill was not as successful immedi
ately with an earlier pasture develop
ment effort on 25 acres. This work 
was done before the services of a soil 
laboratory were available. Seeded in 
November 1940, the hop, white, and 
Persian clovers of this pasture began 
dying the next spring. The field had a 
reddish brown manganese color. Soil 
samples were taken and sent to the 
laboratory, and tests there disclosed that

the land needed one ton of lime and 
50 pounds of potash per acre in order 
to grow clovers. No additional phos
phate was required. Gill already had 
applied 2,000 pounds of basic slag per 
acre, being unable at that time to ob
tain lime. On March 5, 1941, the 
farmer applied 200 pounds of 25 per 
cent potash per acre. Within 48 hours 
after this application, the field was 
green, and the loss of clover was 
stopped. In August, Gill disked the 
field with the disks set straight. Lime 
at the rate of 2,000 pounds per acre was 
applied behind the disk.

Pasture improvement doesn’t end 
when the cows finally are turned in to 
graze. Good management and mainte
nance practices are required to keep 
grazing lands profitable year after year.

Weeds must be mowed. Otherwise 
they use moisture, food, and light 
needed by clovers and grasses. Mow
ing pastures, Dee explained, is as es
sential as cultivating crops of cotton 
or corn.

Rotation of livestock from pasture 
to pasture is extremely important. Three 
five-acre pastures will provide more 
and better forage production than one 
20-acre pasture, in Dee’s opinion. In 
fact, he has found that in many cases, 
three five-acre pastures will give twice 
as much grazing as one 20-acre pasture.

Fertilization and liming must be con
tinued on the basis of actual needs of 
the clovers being grown. Each 1,000 
pounds of milk produced from graz
ing a pasture removes 4 pounds of 
nitrogen, 1 pound of phosphorus, and 
1 % pounds of potash. Nitrogen, of 
course, is taken from the air by clover 
plants and stored in the soil, but phos
phorus and potash must be applied.

For at least several years, potash will 
be required every spring in most pas
tures of the Florida Parishes. Lime 
will not be required except in rare
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cases more often than once in 5 to 10 
years, depending on the soil. Phos
phorus must be applied every other 
year in the form of superphosphate or 
basic slag. This application should be 
made during the dormant season of the 
clovers— in August or September. The 
land should be double-disked with 
heavy weights on the disk and the disks 
set straight. Phosphate or basic slag 
then should be distributed.

All these figures of lime and ferti
lizers to be applied are estimates. Ac
tual requirements should be determined 
by laboratory tests of soil samples. Dee 
said he believed that the average pas
ture can be maintained at a cost of $3.50 
per acre per year for materials.

That cost is cheap in comparison 
with the value of these pastures to the 
dairy or beef cattle grower.

Louisiana’s pasture development pro
gram seems destined to move much 
more rapidly in the future than it has 
even in the past few years. The State 
has millions of acres that should be 
kept under a permanent cover of vege
tation to prevent ruin by soil erosion.

Favorable prices for livestock and live
stock products are added incentives for 
better pastures. Urgent need of meat 
and milk for workers and fighting men 
makes pasture building an act of pa
triotism. Technical assistance is now 
available in soil conservation districts 
that cover 16,507,000 Louisiana acres.

Support for the pasture development 
program is coming from many sources. 
Louisiana’s Governor, Sam Houston 
Jones, recently granted the supervisors 
of the Bogue Chitto-Pearl River Soil 
Conservation District $20,000 of State 
funds to set up a plant for crushing sea 
shells with equipment made available 
to the district by the Soil Conservation 
Service. In this way, Florida Parishes 
farmers expect to obtain lime at a cost 
of about $2 per ton. In North Louisi
ana, through the efforts of the Gover
nor, various agricultural agencies, and 
others, a deposit of limestone in Dug- 
demona Soil Conservation District will 
be crushed by a commercial plant.

Good pastures—meat- and milk-pro
ducing, money-making pastures—have 
come to Louisiana to stay.

Why Do Farmers Plow?
(From page 20)

This then is the picture of plant 
nutrition as we visualize nutrient ele
ments coming from the soil. It is a 
chemical performance within the soil 
to which plowing and other similar me
chanical measures contribute speed. 
The nutrient ions adsorbed on the clay 
move into the root in exchange for 
hydrogen ions coming from the plant 
root to take their place on the clay. 
The clay on becoming more extensively 
saturated with hydrogen ions—the ac
tive producers of soil acidity—passes 
them on to the silt and to other mineral 
soil particles as the means of weather
ing the nutrients out of these original 
rock forms. Thus, by means of plow
ing, the clay is rapidly reloaded with a 
stock of nutrients, or is buffered against 
what we have been viewing as danger

ous, excessive acidity, but which is in 
reality dangerous soil fertility exhaus
tion.

As has been demonstrated by Dr. 
Carl E. Ferguson at the University of 
Missouri, this exhaustion of the clay’s 
nutrient supply would occur in but a 
few crops were it not for the silt. It 
is through these steps, namely, rock to 
clay, clay to plant, that the nutrients 
pass. It is in the reverse direction, root 
to clay, and clay to mineral, that the 
weathering effects by the plants in the 
form of hydrogen as acidity travel for 
soil depletion of its mineral nutrient 
supply. Plowing increases both of these 
reciprocal movements of the chemical 
elements, and thereby facilitates what 
concerns most of us, namely, food pro
duction.
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F ig . 7 . U nd erp riv ileged  an im als go down w ith 
rick e ts  w hen com p elled  to  live  on v egetation  
p roduced  by soils  exh au sted  o f  th e ir  fe r t i li ty .

Plowing merely hastens many of the 
same processes that are occurring more 
slowly when “the land is resting.” 
When land must be allowed to rest in 
order to boost its productivity back to 
economic levels again, this is merely 
proof that the fertility supply on the 
clay is exhausted so nearly to comple
tion and the mineral reserve of fertility 
has fallen so low that the interactions 
between the clay and the minerals are 
too slow to move enough nutrients on 
to the clay surface to provide sufficiently 
for the roots during the growing sea
son. Plowing isn’t the cause of the 
depletion of the fertility supply. Deple
tion occurs because of the fertility re
moved within the crop hauled off. 
The plow is not the exploiter; rather, it 
is the farmer. The plow is merely the 
tool that facilitates his exploitation at 
a faster rate and over more acres than 
before the plow was eiven him. The 
plow has helped him to feed many 
of us too far removed from the land to 
appreciate its exploitation.

Some of our plains have been ex
ploited to such an extent that even the 
plow can’t substitute for the time 
needed to restock the clay from the 
mineral reserve. These soil processes 
are too slow in rate, and too limited in

amounts of fertility mobilized thereby, 
to finish, for example, one wheat crop 
in June and to germinate to a good 
start another crop by the succeeding 
October, even with the help of plow
ing. This is the case of a plot on San
born Field in Missouri, where wheat 
has been seeded annually without fer
tility restoration since 1888. This plot 
is now taking an annual rest on its own 
accord after it produces one crop. It 
has become a yielder only in alternate 
years. This is because the soil fertility 
delivery processes that are moving 
nutrients from the soil minerals to the 
clay and from there to the roots in 
exchange for hydrogen going in the 
opposite direction are too slow to give 
ample supplies unless an extra year 
elapses. Fertility and not water are 
concerned. Surely, such a biennial per
formance with regularity over almost 
25 years is not a case in which “the 
soil simply takes time out from its 
business of growing things until the 
restoration of its normal water supply.” 
Food more than water is involved.

Here is a suggestion that any accusa
tion of the plow as a responsible agent 
for soil deterioration is a misplaced and 
unfair condemnation. Such accusation 
would still seem just, even if by the 
best of science we should lay bare every 
principle of only physics that plowing 
of soil involves. Even if we should 
dispel the belief that “the exact physical 
effects that follow the operation of the 
plow have never been subjected to 
scientific scrutiny,” the plow might 
still be listed for its exit as an imple
ment. Plant production is more than 
applied physics and particular mechan
ics. It is a matter of delivery of the 
required plant nutrients. The soil pro
cesses providing nourishment within 
the soil are slowing down because of 
soil fertility exhaustion more than 
through bad mechanics premised on 
“what we learned in elementary physics 
in high school.”

Shifts in the kinds of nurse crops 
and in the kinds of legumes in order 
that we might accept substitute crops 
are very striking evidence of soil ex
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hausted of its nutrient reserves. Not 
only is the slowing down reflected in 
grain crops by their alternation between 
a crop and a crop failure, older apple 
trees become alternate-bearers. Older 
cows pastured on and fed products from 
many soils of declining fertility go on 
similar biennial schedules in reproduc
tion. Surely the plow isn’t to be 
blamed for what happens in the sub
soil under the apple trees or for nutri
tional irregularities on permanent sod 
pastures that come to light in terms of 
breeding troubles in cattle.

If we are to bring the plow into this 
picture of “the debacle into which our 
American soils have drifted,” the case 
could not be rested on the contention 
that while the farmer’s “reputation for 
smoothness and neatness of the plowed 
field was developing, no thought was 
given to the possible connection be
tween smoothness of the land surface 
and exclusion of the rainwater from the 
soil.” Antediluvian ideas about water 
in the soil, about the wet subsoils under 
freshly incorporated green manure in
terpreted as interrupted capillary rise 
rather than “sweat” from the respiring 
and decaying organic matter—to say 
nothing of many other ideas almost 
equally hoary—don’t convict the plow 
except for those unfamiliar with more 
recent soil science. Plowing and crop 
production are more than water prob
lems. No one will deny that even 
these are serious enough. Declining 
soil supplies of fertility are making the 
water problem worse as we allow the 
plants to starve for nutrients while they 
are wasting their water transpiration 
and carrying on within themselves lit
tle or no construction of the organic, 
nutritional complexes they are intended 
to synthesize. Water will be the lesser 
of die soil troubles when we under
stand nutrition, and when we feed the 
plant so that what water we have will 
be used most effectively for crop pro
duction.

Starving plants do more damage than 
merely that of wasting water. They 
invite attacks by bacteria and fungi to 
cause much that is regularly called

“plant disease.” Starving plants are 
symptoms of soils that are no longer 
stable in their desirable structural con
ditions known as granulation. Their 
surfaces are hammered flat with the 
first dash of rain and are moved off in 
deflocculated condition as erosion in 
the balance of the rain. To the eye 
and mind that are observing soil fer
tility, numerous other plant and soil 
symptoms are clearly visible. For such 
an observer the real debacle about agri
culture is that we continue to exploit 
our soil resources without giving the 
slightest thought to the fact that these 
unrecognized and unappreciated chemi
cal changes within the soil are basic 
to erosion, to disturbed agricultural 
economics, to distorted national econ
omy, and to a disturbed national health, 
as draftee rejection figures reveal.

Shift Demands Plowing

This larger problem is aggravated by 
the plow, but also by any tool, either 
mechanical or psychological, that en
courages and permits continued exploi
tation of the fertility of the soil in the 
same manner as we mine and consume 
many other resources. The land is the 
basis for our existence by way of the 
food it provides for use. The mining 
performance of it has brought us to 
where it is difficult to change and to 
shift into using the soil only as a site 
for soil fertility “turnover” by putting 
in about as much of plant nutrients as 
we take out in crops.

This shift to letting land rest, to 
putting out the land to grow cover, to 
encouraging organic matter restoration, 
to purchasing fertilizers as a definite 
program of returning almost the ash 
equivalent of the crop removal demands 
more than that the farmer quit plow
ing. This shift to squeezing out the 
charges assessed against an unearned 
increment, and to going back to an 
acre value of the soil as a producer 
after deducting costs of fertility mainte
nance, labor, and investment carriage 
even at the low rate acceptable to the 
man of the soil whose hope for security 
is still pinned to the land, is a change
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that calls for more than invention of a 
scapegoat in the form of the plow.

The understanding of the processes 
in the soil as a producer of our foods 
has become a challenge to an increasing

number of people. Friends of the land 
are multiplying so that with a knowl
edge about and deep concern for the 
soil, they will not long leave unan
swered the question, Why Plow?

Do Farmers Naturally Adjust Their Crops?
( From page 22)

reduced their acreage of tobacco 10 per 
cent in 30 years, on an average, but 
they have yields that are 37 per cent 
greater s q  the total production is about 
20 per cent larger than it was then.

The total quantity of fertilizer used 
on both types of farms has remained 
about the same, but it has been applied 
to smaller acreages.

In all, technical studies have been 
made of the changes in organization 
and income through 30 years of about 
17 farm types that are typical of the

important farming groups in the corn, 
cotton, dairy, tobacco, and wheat areas. 
The briefed results are available to 
those who want them. While making 
these analyses, farmers’ production pos
sibilities are learned type by type, and 
the stresses and strains on the agricul
tural plant are assessed. Then the an
alyses permit the appraisal of changes 
that affect important farming groups 
and the appraisal of their impact on the 
organization of individual farms and 
the welfare of their owners.

Tobacco Demands Best Fertilizer
(From page 26)

The tobacco grower, knowing the 
general fertility of his soil, his cropping 
practices, and how much fertilizer was 
aoplied to previous crops, is in the best 
position to know how much fertilizer 
he should use per acre. The experts can 
only make general recommendations.

Under normal conditions, they say 
that 800 to 1,200 pounds of a 3-8-6 
tobacco fertilizer give satisfactory re
sults on light or less productive soils. 
On the heavier or more productive 
soils, they recommend from 800 to 1,000 
pounds of a 3-10-6. On some soils in 
the Piedmont section, they say that it 
is often advisable to use 800 to 1,000 
pounds of a 2-10-6 fertilizer. This 
analysis is also recommended in other 
sections where tobacco follows a legume 
crop with heavy growth.

During the past season, with the re
stricted number of grades of tobacco 
fertilizers, the principal ones used were 
3-8-5, 2-10-6, 3-9-6, 3-9-9, and 2-12-6. 
There were some tobacco top-dressers

on the market, but in many sections 
growers could not obtain sulphate of 
potash and sulphate of potash-magnesia 
for top-dressing because these materials 
were required in making complete fer
tilizers.

The most essential plant-food ele
ments considered in fertilizers for pro
ducing tobacco are nitrogen, phos
phorus, potassium, calcium, magnesium, 
chlorine, and sulphur. All of these 
elements and others normally supplied 
in adequate amounts by the soil have 
important functions to perform in feed
ing the tobacco plant, and fertilizer 
manufacturers are careful to follow the 
results of research and experimental 
work in building a well-balanced ferti
lizer.

One of the plant-food deficiencies 
most often encountered in the field is 
potash hunger. The tobacco plant ex
hibits strikingly characteristic effects 
when sufficient potash is not supplied. 
The lower leaves of the plant show a
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typical mottling or lack of color at 
their tips. This condition spreads along 
the margin of the leaf and, if potash 
hunger is severe, there is a speckling 
of the leaf, usually in the center of the 
mottled tissue. Certain leaf-spot dis
eases gain entrance into the leaf tis
sues and hasten their breakdown.

It is a well-known fact that potash, 
in some manner, aids in maintaining 
the general vigor of the tobacco plant. 
Liberal supplies of potash enable the 
plant to withstand or ward off attacks 
of the leaf-spot diseases caused by bac
teria. The agronomists report that 
there appears to be a luxury consump
tion of potash required for tobacco leaf 
of high quality, and the greater the 
amount of potash supplied the plant, 
the greater will be the amount of 
potash found in the leaf.

Magnesium deficiency, commonly 
called sand drown, rarely appears in 
the field until after the plants have been

topped. When there is a shortage of 
magnesium, the lower leaves of the 
plant lose their normal green color at 
the tips, then along the margins, and 
finally between the veins, which re
main green. In extreme cases, the 
leaves turn almost white, but rarely do 
they dry up and show the necrotic 
spots characteristic of potash hunger.

Magnesium hunger is more prevalent 
on deep, sandy soils and during periods 
of excessive rainfall. On the other 
hand, potash hunger is most pro
nounced during dry periods.

Since tobacco is such a responsive 
crop, the experts must be on their guard 
with the shifting of materials available 
for producing tobacco fertilizers. Rep
resentatives of the experiment stations 
and the extension services in the various 
states growing tobacco carefully study 
the results of all the fertilizer tests 
made on tobacco and then make their 
recommendations for the coming year.

More Soybeans, Please
(From page 25)

acre.
REPRESENTATIVE SAMPLES OF SOYBEANS

GROWN ON NEWTON FINE SANDY LOAM 
ELKHART COUNTY INDIANA 1942

TREATMENT 
LBS. PER ACRE 

Y ELD" BU PER ACRE 

TEST WEIGHT LBS. PER BU 

% DAMAGE 
% OIL
PRICE PER BU.
ACRE VALUE

Fertilizer plowed under made the big difference.

This was on a 
potash-deficient, black, 
sandy soil in White 
county.

T h e  pot ash-starved 
beans did not mature 
naturally. The leaves 
started to die before the 
beans were completely 
developed, the test 
weight was low ered, 
and the percentage of 
damaged beans was us
ually high. The soy
beans on the potash-de
ficien t soil were so 
much shorter at harvest 
time that they appeared 
to have stiffer stems 
than the taller, better 
podded, well-fertilized 
beans.

V is ito rs  who saw 
these dem onstration  
plots early in the season
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were impressed by the more thrifty ap
pearance of the fertilized soybeans. 
The differences were so great in some 
instances that the effect could be seen 
at a distance of 10 rods.

Indiana’s war-time fertilizer recom
mendations for soybean production in
clude:

Lime all very acid soils at the rate 
needed for red clover.

Where soybeans are drilled in rows

for cultivation, apply with a divider 
fertilizer attachment up to 150 pounds 
per acre of the phosphate-potash mix
ture recommended for corn, usually an 
0-20-20, or 0-12-12.

On soils low in productivity, plow 
under 300 to 500 pounds of the above 
phosphate-potash mixture recommended 
for corn. On potash-deficient soils, use 
the 0-9-27 mixture at the rate of 500 
pounds per acre.

Potash for Citrus Crops in California
(From page 14)

On the Wohlford Valencia grove at 
Escondido, blocks of 48 trees with and 
without potash applications were
studied. The potash was applied at
the rate of 10 pounds sulphate of potash 
per tree, starting in 1939.

In 1940 and 1941, the field-box rec
ord was the same on each block of 
trees, but the record of packed boxes 
of Sunkist grade showed an increase 
in favor of the potash treatment of 15 
boxes per acre in' 1940 and 30 boxes per 
acre in 1941.

In 1942, a difference in yield of field 
boxes showed up, amounting to 66 
more boxes per acre on the potash plot. 
Grading records showed in addition 
that the potash treatment resulted in 
61 more packed boxes of Sunkist grade 
per acre than the check trees.

Average leaf analysis for the years 
1941-42 shows that the potash-treated 
trees have 24 per cent more potash in 
the leaves than the check trees.

Test plots established on the Cun
ningham navel orange grove at El 
Cajon in 1939 showed no difference in 
yield until the 1942-43 season. How
ever, during this period the potash 
block did show about a six per cent 
increase in packed boxes of Sunkist 
grade fruit.

In the 1942-43 crop, a large differ
ence was obtained in the record of 
yields and grades from the two blocks.

The potash-treated trees yielded 12.42 
field boxes per tree and the check plot 
10.60 field boxes per tree. Packed box 
records showed the following:

Potash Check

Sunkist packed boxes per
tree........................................

Red Ball packed boxes per 
tree.........................................

Total packed.................

3 .44

2.29

1.96

1.91

6.73 3 .8 7

Standards per tree................
Discards, culls, etc., per 

tree........................................

2.10

0.94

2.71

0 .7 9

Per cent of field boxes 
picked packed as

Sunkist............................
Red B all.........................

Total per cent packed. . .

27 .74
18.46

18.51
18.31

46.20 36.82

The content of potassium in the leaves 
from these plots averaged for the years 
1941-42 reveals that the potash-treated 
trees have 21 per cent more potassium 
in the leaves than the check trees.

Because of the interest which might 
attach to a study of quality factors 
closely related to those commonly con
sidered in the commercial grading of 
citrus fruit, many thousands of meas
urements have been made on the fruit 
from the various test plots since 1938.
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L em ons a t L em on G rove, C a lifo rn ia , show ing p o o r tre e  condition .
co n ten t o f  p otash  in  th e leaves.

These measurements taken on both 
potash and check plots were:

1. Comparative weight of 1,000 fruits 
of same ring size.

2. Comparative rind thickness meas
ured at the stem end and side of 100 
fruits of same ring size.

3. Comparative juice volume in du
plicate samples of 100 fruits of same, 
ring size.

Out of a total of 76 such tests 60 
have shown more juice in the fruits 
from the potash plots. Heavier fruits 
were measured on the potash plots in 
50 out of the 76 tests. A thinner rind 
was measured on the potash plots in 
53 out of the 76 tests.

As a result of these measurements, 
it is reasonable to conclude that the 
potash treatments have caused a definite 
trend toward greater juice volume, 
heavier fruits, and a thinner rind in 
two-thirds of the number of tests.

Due to the extremely varied chemical 
and physical make-up of the soils upon 
which citrus crops are planted, it is 
only reasonable to expect that cases will 
be found where applications of potash 
are not necessary. This was the case in 
a number of the test plots, where the 
trees were already being adequately sup

plied by the soil. In other cases where 
the trees failed to respond to potash, 
there were other factors which needed 
correction before a potash response 
could be expected. In a few cases, pot
ash test plots were carried on for only 
two or three years and then discon
tinued because it appeared that no re
sponse was being obtained. We know 
now that this was a mistake, since it 
may take several years on some soils for 
the potash to exert its full effect, after 
which marked differences can be meas
ured on the potash-treated trees.

The outcome of these test; plots thus 
far points to the fact that potash may 
be quite profitably used in the fertilizer 
programs on a number of the groves 
under test. It also emphasizes the de
sirability of re-appraising the need for 
potash in southern California citrus 
groves, heretofore considered by many 
as relatively unimportant. In this re
appraisal, the use of heavier-than-usual 
amounts of potash applied in furrows, 
combined with carefully measured re
sults over a period of years, promises 
to revise some of our former concep
tions as to the ability of citrus trees to 
obtain an optimum amount of potash 
under all of our soil conditions.
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( From page 5)

Probably the least we say on this 
touchy topic the better, owing to the 
ruckus it stirs up on both sides. Our 
chief hope lies in American common 
sense and decency, plus the prime 
necessity of cleaning up things at home 
before we start arbitrating other folks’ 
squabbles and selfishness.

MY OWN small private thought on 
this deal is that, bereft of pro

fessional political stirrers-upper and 
barnstorming leaders, our agricultural- 
industrial relations would more or less 
smooth themselves out. Both monkey- 
wrenches and pitchforks are useful 
tools when used rightly by experts, but 
too many ambitious guys have diverted 
them for throwing and lunging pur
poses.

Maybe the experience of sons in fac
tories will help our farmers to see things 
better, as likewise the victory garden 
clubs have shed some light on urban 
minds as to the things it takes to raise 
food. Yes, I favor appointing such a 
committee all right, with plenty of 
home-cooking and police protection.

Pride of profession, of religion, and 
of race must all be ironed out in a 
domestic way so as to keep all morons 
and misfits from ruining our demo
cratic unity.

Yet, farmers retain enough pride in 
their own profession to sense that the 
post-war era must rid agriculture of a 
few obstacles and conflicts which may 
be said to originate in the ranks of 
farming itself and be capable only of 
improvement from within.

“Take the way the farm program 
has branched out and become so com
plex and almost bewildering as to con
fuse the producers themselves, let alone 
outsiders,” remarks an old line com
mitteeman of the AAA.

“Ten years ago we had one agricul
tural office at the county-seat town, lo
cated down in the basement two doors

from the poor commissioner and op
posite the men’s lavatory. Here the 
county agent met his cronies and 
handed out circulars. A few breed 
clubs held sessions there, and 4-H clubs 
cluttered up the premises with regalia 
and demonstration material.

“But now a farmer who seeks advice, 
credit, soil-erosion assistance, or mar
ket help must wander around town 
looking for various metal signs issued 
by a multitude of federal agencies; and 
after, stumbling into the wrong pew 
half a dozen times, he may locate the 
right spot before his wife begins hunt
ing for him to take her home.

“Extension information is carried on 
by three or four agencies working inde
pendently, stemming from grand head
quarters, regional headquarters, and 
state headquarters. What we need is a 
general assembly of all those divers de
partments and fieldmen into one main 
circus, and then cut out some of the 
state and regional directives with their 
overhead and underbrains.”

Probably he has hit on a sore spot 
that can stand some intelligent post
war planning. It is doubtful if we can 
reach an amicable settlement much be
fore that time. If we can keep some 
of the agencies from belittling each 
other awhile, we shall have paved the 
way for compromise.

** A N D  while I am at it,” continued
I X  the aforesaid committeeman, “it 

strikes me that we also need a solid and 
permanent footing for our post-war 
farm programs; not just messy patch
work strung together haphazard. Flexi
bility is advisable, but not at the risk of 
stability.

“Another thing, I do not think our 
farmers will ever willingly kid them
selves again into any nation-wide 
scheme to arbitrarily reduce production 
or to make gestures in that direction, 
while exerting themselves as usual for
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bigger yields and more units of net out
put.

“If this great country of ours can gear 
itself to a huge productive effort to cre
ate forces and methods for destruction 
and warfare, why in tarnation must we 
always be going into tail-spins of un
employment and low demand during 
decent spells of peace?”

I think this thought is behind most 
of the farm folks I have talked with 
lately. They don’t care whether the 
creative force or driving purpose comes 
from the government or from commerce 
and industry, so long as it is possible to 
make work as attractive and remun
erative and capital as eager to expand 
in a post-war world as it has been*in a 
war-ridden nightmare. Farmers can’t 
solve this themselves, but they’ll be 
right on the side-lines rooting for the 
men who carry the ball between the 
goal posts for a victory over old fears 
and phobias.

VOICES are also heard asking that 
attention be paid after the war to 

a project for cleaning up rural as well as 
city slums. No doubt, vast and sensible 
public works systems might be put in 
motion to widen and beautify the main 
and branch highways, improve recrea
tion spots, encourage home adornment, 
and even force landlords—able to do so 
— to give tenants a break in respect to 
home and household environment.

Likewise, many a rural village has 
fallen into sad decay, and cannot hope 
to serve as an inspiration or a challenge 
to surrounding farm youth. Here also 
lies a primary field for human ambition 
and enterprise.

Something must be done to clear the 
title of the young farm lad who works 
and strives as his parents’ last helper, 
only to find the estate cut to pieces and 
divided upon sale to half a dozen rela
tives who quit farming many years be
fore. This calls for a unified pattern 
of legal settlement and security, espe
cially in view of the return of war 
veterans whose presence on the old 
homesteads will be highly welcome.

After all, the happiness of sound 
rural living is not something that can 
be bargained for through any commer
cial system of agriculture. It’s little 
things that go to make up post-war 
delights, little things that ordinary hu
mans can do for themselves without re
course to bureaus or congress. Often 
small ideas set going in some isolated 
place take hold of wider imaginations 
and sweep abroad into national cur
rents of change and improvement.

As one lonely farm wife expresses it 
—“Do farm houses have to be so iso
lated?” I have in mind what I call 
my pie-shaped Utopia. In such a happy 
community the farm houses would all 
be clustered together around the church, 
the school, store, library, movie, and 
public hall with their barns just behind 
them, and their fields stretching back 
like wedges. Houses would be wired 
for electricity and have running water.

“It might make the fields look queer, 
but this would be offset by the joy of 
leaning over the fence to gossip while 
the washing machine is running, of see
ing the children safely across the road 
to school instead of sending them on a 
long, three-mile walk, of- going to 
church every Sunday, and social games 
of cards and neighborly evenings.

“This may sound like borrowing 
from decadent Europe to rebuild rural 
America, but it would suit plenty of us 
lonesome farm women. And the mate
rials to equip and design plenty of rural 
houses can be had cheap, when the 
army camps and drill grounds are dis
mantled for peace.”

NO T any more weird and unwork
able maybe than a number of 

queer post-war proposals that have been 
given the official right of way. Anyhow, 
it proves my contention that the farm 
folks are dreaming hard, and hoping 
intently. That’s all to the good, for 
unless we get recipes for worldly com
fort and security from the same ones 
who furnished the courage and the 
taxes, our post-war plans may simply 
be another pre-war instigator.



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
P o tash  P ays on G rain  (South)
G rea ter P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus (General)
V in e  C rops (General)
Sw eet P o ta to e s  (General)
Grow M ore C orn  ( South)
F e r tilis in g  S m all F ru its  (Pacific Coast) 
P o tash  flu n g ry  F r u it  T rees  (Pacific Coast) 
F e r ti l is e  P o ta to es  f o r  Q u ality  and P ro fits  

(Pacific Coast)

B e tte r  C orn (Midwest) and (N ortheast) 
T h e  Cow and H er P astu re  (General) 
F e r tilis e  P astu res fo r  B e tte r  L iv esto ck  (P a 

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
H om e-grow n G rain s fo r  P ro fita b le  Hogs 

(Canada)
W hat A bou t C lo v er?  (C a n a d a )
O f C ourse I ’m In terested  (Pastures, Canada) 
M eet th e  F am ily  (Canada)

Reprints
T -8  A B alan ced  F e r ti l is e r  fo r  B rig h t T o b a cco  
CC-8 How I  C o n tro l B la ck -sp o t 
I I - 8  B a lan ced  F e r tilis e rs  M ake F in e  O ranges 
N -9 P ro b lem s o f  Feed in g  C ig a rlea f T o b a cco  
T -9  F e rtiliz in g  P o ta to e s  in  New E ngland 
D D -9 Som e Fu n d am en ta ls  o f  S o il  M anage

m ent
K K -9  F lo rid a  S tu d ies C elery  P la n t-fo o d  Needs 
M M -9 F e rtiliz in g  T o m ato es in  V irg in ia  
U U -9 O regon B eets  and C elery  Need B o ro n  
F -3 -4 0  W hen F e rtiliz in g , C on sider P la n t-fo o d  

C ontent o f  Crops 
J - 4 - 4 0  P o tash  H elps C otton  R esist W ilt, R u st, 

and D rought 
S -5 -4 0  W hat Is  th e  M atter w ith Y o u r S o il?  
CC-1 0 -4 0  B u ild in g  B e tte r  So ils  
A - l-4 1  B e tte r  P astu res in  N orth A labam a 
E -2 -4 1  Use B o ro n  and P otash  fo r  B e tte r  

A lfa lfa
I -3 -4 1  S o il and P la n t-tissu e  T ests  as Aids in 

D eterm in ing  F e r tiliz e r  Needs
K -4 -4 1  T h e  N u trition  o f  M uck Crops 
U -8 -4 1  T h e  E ffec t o f  B o ra x  on S p in ach  and 

S u g ar B eets 
Z -9 -4 1  G rassland  F arm in g  in  New England  
B B - 1 1 - 4 1  W hy Soybeans Should  B e  Fertilized  
E E -1 1 -4 1  Cane F r u it  R esponds to  High 

P otash
H H -1 2 -4 1  Som e Newer Id eas on O rchard  

F e r tility
I I - 1 2 - 4 1  P la n t Sym ptom s Show  Need fo r  

P otash
B - l - 4 2  G row ing L ad in o  C lover in  th e  N orth

east
D -2 -4 2  B o ro n  D eficiency  on L ong Island  
E -2 -4 2  F e rtiliz in g  fo r  M ore and B ette r  

V egetables
F - 2 - 4 2  P ru n e T rees  Need P le n ty  o f  P otash  
G -3 -4 2  M ore Legum es fo r  O n tario  M ean M ore 

Cheese fo r  B r ita in  
H -3 -4 2  Legum es A re E ssen tia l to  Sound 

A g ricu ltu re
1 -3 -4 2  H igh-grade F e rtiliz e rs  A re M ore P r o f 

ita b le
0 - 5 - 4 2  N u trition al In fo rm a tio n  fro m  P la n t 

T issu e T ests 
P -5 -4 2  P urp ose and F u n ctio n  o f  S o il T ests  
Q -5 -4 2  P otash  E xten d s th e  L ife  o f  C lover 

S tand s
R -5 -4 2  Legum es W ill F u rn ish  N eeded Ni

trogen
S -6 -4 2  A C om parison o f  B o ro n  D eficiency 

Sym ptom s and P o tash  L eafh o p p er 
In ju ry  on A lfa lfa  

T - 6 - 4 2  T h e  F e rtiliz a tio n  o f  P astu res and 
Legum es 

X -8 -4 2  C onserve N itrogen Now 
Y -8 -4 2  T h e  S o u th east Can Grow C lover and 

A lfa lfa

Z -8 -4 2  T h e  O ne-M ule F a rm e r Needs a New 
M achine

A A -1 0 -4 2  G row ing Legum es fo r  N itrogen 
B B -1 0 -4 2  Insu ring  Su ccess W ith In d ian a  

Sw eets
C C -1 0 -4 2  M anaging M ucks In clu d es C on tro l 

o f  B low ing
D D -1 0 -4 2  C lover P astu res  fo r  th e  C oastal 

P la in s
E E -1 1 -4 2  Lespedeza P astu res fo r  F lo rid a  
F F -1 1 -4 2  B o ro n  in  A g ricu ltu re  
G G -1 1 -4 2  Som e E xp erien ces in A pplying 

F e rtiliz e r
H H -1 1 -4 2  T h e  N u trition  o f  the  C orn P la n t
1 1 -1 2 -4 2  W artim e C o n trib u tio n  o f  the  

A m erican  P otash  Ind u stry  
J J - 1 2 - 4 2  T h e  P la ce  o f  B o ro n  in Grow ing 

T ru ck
A -1 -4 3  T h e  S a lt  T h a t N early L ost a W ar 
B - l - 4 3  C ro ta la ria — A Crop T h a t Grows L ik e  

W eeds
C - l - 4 3  Q u ality  in  G rasses fo r  P astu re  and 

Hay
D - l - 4 3  F o r  H ershey O rchard s— C om plete 

F ertiliz e r
E - l - 4 3  B o ra x  fo r  A lfa lfa  in  T ennessee 
F - l - 4 3  B o ro n  Im proves C anning B eets 
G - l - 4 3  P low -Sole  F ertiliz e rs  M ake Good 

Show ing
H -2 -4 3  P la n t Food  fo r  P each  P ro fits
1 -2 -4 3  B u ild in g  T e rra ce s  W ith  S lip  Scrap es 
J - 2 - 4 3  M ain ta in in g  F e r tility  W hen Grow ing 

P ean u ts
K - 2 - 4 3  Feed in g  M inerals B y W ay o f  th e  

S o il
L -2 -4 3  V ic to ry  G ardeners P ro d u ce  & P re 

serve
M -3 -4 3  Lespedeza Is  Not A P o o r  Land Crop 
N -3 -4 3  B o ro n  and P otash  fo r  A lfa lfa  in  the 

N ortheast
0 - 3 - 4 3  In d ire c t N itrogen F e rtiliz a tio n  
P -3 -4 3  O hio Farm ers T ry  Plow -U nder F e r 

tilizers
Q -3 -4 3  W inning  th e  B a ttle  fo r  th e  Land 
R -3 -4 3  M ore Sm okes P er A cre 
S -4 -4 3  P low -Sole  F ertiliz e rs  B en efit T o 

m atoes
T -4 -4 3  F e rtiliz in g  T u n g  T rees  by  L ea f 

A nalysis
U -4-43  P otassiu m -B o ro n  R e la tio n s  in  P la n ts  
V -4 -43  P erm an en t P astu res Need Help 
W -4 -4 3  T h e  S o il Is  th e  B asis o f  Farm in g  

Business
X - 5 - 4 3  M alnu trition  Sym ptom s & P la n t 

T issu e T ests  o f  V egetab le  Crops 
Y -5 -4 3  V alue & L im ita tio n s  o f  M ethods o f  

D iagnosing P la n t N utrient Needs 
Z -5 -4 3  P o u ltry  M anure— S o u rce  o f  N itrogen 
A A -5-43  Can Legum es B e O ver-Em phasized ?

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



Y *  a  3 xjut J g
4 W A i m m i < y %

Gob: “May I kiss you? May I please 
kiss you? Say are you deaf?”

She: “No. Are you paralyzed?”— 
U.S.S. Wichita Sun Dial.

ORDERS 
To his Negro company of infantry 

in camp a black first sergeant spoke 
dire words: “From now on when Ah 
blows dis yere whistle, Ah wants to see 
a huge impenetrable cloud of dust come 
boilin’ outa dem tents. An’ when ’at 
dust clears away, Ah wants to find two 
rows of statues.”

Fanny was thoroughly angry at her 
swimming teacher.

“The fresh thing,” she exclaimed. 
“After I won the race, he came to me 
and said, ‘My dear, you kept your end 
up magnificently’.”

“You should buy an encyclopedia 
now that your little boy is going to 
school.”

“Not on your life. Let him walk, 
like I did.”

“Does your father keep the Ten 
Commandments ? ”

“I ’m not sure, but I think it’s all 
he can do to keep up with the ration
ing regulations.”

Voice from rear seat of taxi: “I say, 
driver, what’s the idea of stopping?” 

Driver: “I thought I heard someone 
tell me to.”

Rear seat: “Drive on. She wasn’t 
talking to you.”

HOME GROWN
“How has your potato crop turned 

out?” asked a Victory gardener of his 
inexperienced neighbor.

“Fine, fine! Some are as big as 
marbles, some as big as peas, and, of 
course, we had quite a lot of little 
ones.”

“Smith is getting married next 
month, and we are going to give the 
bride a shower.”

“Count me in. I ’ll bring a towel.”— 
U.SS. Phoenix Flame.

Caller: “May I speak to the lady of 
the house, please?”

Maid: “There ain’t no lady of the 
house any more, she’s a lieutenant.”

NO N OVELTY TO HIM
The men had been going over the 

usual obstacle course—swimming across 
a pool of dirty water, running up a 
bank, climbing a seven-foot wall, 
scrambling through bushes and barbed 
wire, and finally climbing a mountain.

The colonel shouted to one of the lads 
as he came to the end of this jaunt: 

“How do you like it, soldier?” 
“Where I come from, sir, we have to 

go through country like this just to get 
to the barn.”

Seaman Sam says: “Many girls find 
life a ticklish proposition.” — U.S.S. 
Cushing Clarion.

Most women’s feet are a lot bigger 
than they look.
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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  Y O R K  CHICAGO LO S A N G E L E S

BORAX
{pi aCf'ucuUu'ie

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



SAVE THAT SOIL
A 16mm., sound, color film depicting the early South, the results of the 
one-crop system, and the reclam ation and conservation of Southern soils 
through the use of legumes and modern methods of soil management. 

Running time, 28 min. (on 1200-ft. reel).

0 i Lher 16MM. CO LO R F IL M S  A V A IL A B L E
Potash in Southern Agriculture Potash from Soil to Plant
In the Clover Potash Deficiency in Grapes and
Bringing Citrus Quality to M arket Prunes
Machine Placem ent of Fertilizer New Soils from Old
Ladino Clover Pastures Potash Production in America

W e shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible) and period of time of loan.

For additional information write:

AMERICAN POTASH IN STITU TE, INC.
1155 Sixteenth Street W ashington 6, D. C.



INSURE 
YOUR CROPS

TREAT SEEDS WITH

THE PROVEN SEED PROTECTANT
Spergon has these additional advantages. I t  is 
safer, surer and easier to use. W orks in any type 
soil, self-lubricating, compatible with inoculation 
and longer lasting. F o r increased yields and profits 
use Spergon. F o r complete information see your

dealer or write to

UNITED STATES RUBBER COMPANY
NAUGATUCK CHEMICAL DIVISION 

1230 Sixth Avenue, New York, N. Y.



POTASH in
'W  NORTH AMERICA
'W  By  J .  W . T U R R E N T I N E

A M E R I C A N  C H E M I C A L  S O C I E T Y  M O N O G R A P H  NO.  91

• • •

\10NG American chemical industries that have attracted national and
international attention due to their war-emergency performance, few 

have exceeded the American potash industry.
This interesting and well-written survey of the development of the American 
potash industry during the last fifteen years is particularly important at 
the present time, when the food problem is second in importance only to the 
war itself. After a brief review of the present sources of potash, complete 
details are given as to production, both domestic and foreign; present 
status of the industry; and its future prospects. Special attention is ac
corded to Carlsbad, N. M., and Searles Lake, Calif., developments, and to 
the fundamental technology of potash. This important volume has been 
made unusually attractive by the inclusion of a large number of excep
tionally good photographs of all phases of the industry.
Dr. Turrentine, of the American Potash Institute, is one of the country’s 
leading authorities in this field. His work will be welcomed as a most 
significant addition to the literature of the subject by all who are interested 
in any way in the production and use of potash and related products. This 
book will be required by public libraries, as it is the only source of reliable 
information on the current status of this vital resource.

Introduction: Fifteen Years in Review 
The Uses of Potash in American Industries 
Technology of Potash Production 
Conclusion

186 Pages . . . Illustrated . . . $3.50

R E I N H O L D  P U B L I S H I N G  C O R P O R A T I O N

P res id en t A m erican  P otash  In stitu te

CHAPTERS

330 West 42nd Street, New York, N. Y.

Printed in U.S.A



BetterCrops 
>PLANT FGDD
O ctober 1943 10 Cents

I The Pocket Book of Agriculture
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TH REE ELEPHANT BORAX

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.

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.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
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.
W. B. Lawson, Inc., Cleveland, Ohio
Marble-Nye Co. Boston and Worcester, 

Mass.
Thompson Hayward Chemical Co., KaAsas 

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., Greenville, Tenn., Nashville, 
Tenn., and Wilmington, N. C.

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  C o r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers of Muriate of Potash in America
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In Honor o f a 
Great Public Servant

Oneida County Salute!

T AM dedicating this piece to Oneida county, New York. I am 
doing so because it marks the centennial anniversary of the birth 

of an old friend of mine, who did more for the welfare of the country 
in general than John Humphrey Noyes and his brethren of the steel 
trap and chain community, who also hail from Oneida; or more than 
the good Indians from the vicinity of Oneida Castle, who migrated 
to Green Bay, Wisconsin, nearly seventy-five years ago.

I’d like to know more about Oneida county, a land of Iroquois 
tradition, a region of good farms and peaceful valleys—a section 
where the place names usually end in “Mills” and “Falls” and “Sta
tion;” a county with such famous old landmarks as Utica and Rome 
tracing the westward flow of the folks who came out here to make 
us civilized.

I ’d like to snoop around Oriskany back into the bluffs northeast, rubbing 
Falls and Vernon, and on east to Cass- close to the Herkimer county line,
ville, and then bend south to Cedar There I ’d spot a knob called Babcock
Valley and vicinity. From there I’d Hill. Babcock Hill is on the map, too,
get a fill of gas (oh, yes?) and trek and it had better be, because my re-

3
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spects are addressed to it and to 
the family from whence it derives its 
name.

To end the suspense, I ’ll say this is no 
tribute to some general of the ramparts 
or some admiral of the sea, but a hum
ble screed written in memory of a Man 
and his Idea, or perhaps I should say an 
industrial revolution—the late Stephen 
Moulton Babcock, whose father plowed 
the land north of Bridgewater with 
oxen on that October day in 1843 when 
his famous son was bom.

About forty-four years later, this 
promising son became a dairy chemist 
and physicist and settled in Madison, 
Wisconsin, where he lived in a simple 
frame house without a telephone for 
another forty-four years, and had more 
folks tramping to see him than all those 
mouse-trap guys ever had in the Oneida 
community.

BETW EEN  chuckles, he used to 
tell me about the way they watered 

the milk and spied on each other back 
in Oneida county in his boyhood. His 
father, like many other New Yorkers 
of those times, was a sheep farmer 
above everything else, but when west
ern flock competition began to cut their 
profits, the Oneida, Herkimer, Orange, 
and Madison county farmers drifted 
into dairying. Durhams were, of 
course, one of the first milk breeds, and 
at New York Mills near Rome they 
held the famous consignment sale of 
the Dutchess strain of Shorthorns.

By the time Stephen was ready to at
tend Renssalaer Polytechnic Institute at 
Troy, his pride in local dairy achieve
ment was justified, because the prize- 
takingest butter came from Orange 
county, and the strongest and smelling- 
est cheese came from just ferninst the 
border beyond Babcock Hill in Herki
mer county meadows. And when I 
say “meadows” I mean it, as the dairy 
manufacture of those times was con
ducted strictly as a home-farm enter
prise, leading to the above-mentioned 
habits of neighborhood hawkshawing, 
owing to mutual suspicions about yields 
in general. But anyway, he did not

stay very long at Troy, as engineering 
was not his forte. Cornell became his 
mecca, and Professor Caldwell his in
spiration. So the young Oneida county 
farm lad rented twenty acres known 
as the old Schuyler farm at Ithaca, 
and started in to improve himself the 
hard way on the hills above Cayuga’s 
waters.

After he finished his course there and 
taught awhile, mixed with some plow
ing and milking back at Bridgewater, 
the urge to go abroad and study under 
European chemists got the best of 
Stephen. So he spent a year or two at 
Goettingen University in Germany, 
bringing back the most trustworthy of 
Teutonic traits, thoroughness. That 
trait, plus a little stubbornness he got 
honestly from New England ancestors, 
probably combined to pave the way for 
his subsequent triumph.

As a sort of preface to what follows, 
I ’d like to insert a few direct quotes 
given me by Dr. Babcock in 1928, the 
year the Holstein national convention 
was held in Milwaukee. When the 
officers wanted to “escort” him down, 
he refused to be coddled and came 
alone. These memoirs by him serve to 
show the background leading to his 
later Wisconsin invention.

“All the country around Little Falls 
was then the greatest cheese center of 
the world, and it was all farm-made 
cheese,” he said. “Much of it was skim- 
milk cheese, because it was customary 
for farmers to put the night’s milk in 
the vats and then skim off a little cream 
in the morning. They also made but
ter to sell in those days, but there were 
no standards. There were as many 
different grades as there were farms.

“ ( f ^ N E  of the first farmers to make 
a sound reputation for uniform, 

high quality cheese was a man named 
Williams, who lived near Rome. After 
his business grew beyond his ability to 
meet the demand, he got his son-in- 
law to pool milk with him and they 
made cheese together.- This attracted 
the attention of the neighbors, and so 
they got into the habit of pooling milk
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at the Williams farm for cheese mak
ing because he had a knack in produc
ing a better-than-average article.

“Of course most of the cows were 
natives, rather poor grades as we would 
call them now. Milk was milk and 
cheese was cheese—that’s all there was 
to it, and we didn’t have any test. 
But we had plenty of detectives just 
the same. You see, the ones who made 
cheese at home got certain yields from

their herds, and so when they took 
milk to a farm factory and did not get 
what they presumed they should, it 
started them guessing.

“Some of them believed that water
ing and skimming was going on in the 
community, and I suppose it was too. 
This led to a lot of poking and peering 
around to find out what the other man 
was doing or not doing.” (I interrupt 
to say that the Doc himself was no 
slouch at poking and peering and 
wondering and cogitating, and if he 
hadn’t been, we’d still be watering our 
lactic fluids.)

To continue with his reveries: “It 
was about this time that I went to 
Geneva Experiment Station as a stu
dent, and later as a staff member there. 
Lots of claims were being made about 
yields of butter, some of them claiming 
to get a pound of butter from three 
and a half pounds of milk. The best 
test we had then was the mechanical 
oil test for butter.

“At last I persuaded Dr. Sturdevant 
of Geneva that what we needed was a 
chemically controlled dairy test, some
thing that could be standardized and 
simple enough to operate in common 
usage. Thereupon he wrote to The 
Country Gentleman, then published at

Albany, and stated that he would fur
nish a chemist from the Station to any 
resident of New York who wished to 
try a chemical test on his herd.

“At that time, Edward Brunson was 
president of the American Jersey Cat
tle Club. He was a progressive man 
and owned a herd just over the state 
line near Southport, Connecticut. He 
appealed to Dr. Sturdevant to let him 
be the first man to try a chemical test 
for his dairy cows. So I was sent over 
to Southport with Ed Burnett, a dairy
man of prominence and ability, and a 
member of congress. I used the gravi
metric test on that herd for the first 
time, assisted by Mr. Burnett. We 
stayed with the herd a week and Brun
son was well satisfied that some such 
mode of testing was bound to work 
out for the advantage of both farmers 
and cattle breeders.

** 1 j*ROM that time onward the belief
JL was general that a controlled 

chemical test, a modified one to be 
sure, must be developed for the dairy 
industry. It was only a short time 
after that experience when I was called 
to Wisconsin, where I began work with 
Dean William A. Henry at Madison, 
still hoping to evolve an accurate and 
scientific test that could be used in a 
practical way.”

During this interval prior to his Wis
consin journey, Dr. Babcock tested sev
eral herds in the vicinity of Geneva, 
using the gravimetric test. The Smith 
8c Powell Holsteins tested around two 
per cent butterfat or a little above. To
day the average black-and-white cow 
tests more than one per cent better. 
Dr. Babcock predicted that the larger 
volume of Holstein milk would more 
than make up for the lower fat con
tent. But for a long time the men with 
this breed were the shy boys in accept
ing any fat test.

Nor were these things any different 
when Stephen began working in Dane 
county, Wisconsin. Some of the early 
plants out there had experimented with 
the Curtis oil test so that their patrons 

( Turn to page 51)
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Meeting the Needs 
For the 4 F’s

By O . T. Coleman
Agricultural Extension Service, Columbia, Missouri

MAXIMUM production of foods, 
feeds, fiber, and fats can be 

reached only when the soil is well sup
plied with organic matter and there is 
an adequate and well-balanced supply 
of the essential plant-food elements 
available to the crops grown. Under 
Missouri conditions, and in states where 
the situation is similar, this can best be 
attained by following a well-balanced 
farming system which includes the fre
quent use of legume crops, maximum 
utilization of all feed crops by good 
livestock, the return of all farm manures 
and crop residues to the land, and the 
use of sufficient amounts of such com
mercial fertilizers as will provide an 
adequate and well-balanced plant ration.

The thoroughness with which this 
complete plan is carried out is the most 
important factor in determining the 
kind and amounts of the various fer
tilizer elements that should be used for 
most profitable returns. Furthermore, 
the more efficient is the cropping and 
crop-utilization plan in supplying the 
necessary organic matter and nitrogen 
to the crops grown, the more nearly will 
the fertilizer industry be able to supply 
the plant foods needed for maximum 
production. This is explained by the 
fact that in order to attain highest pro
duction of good quality crops there 
needs to be, as nearly as possible, a 
balance between the nitrogen, phos
phoric' acid, and potash in the soil in

6
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available form and in sufficient quan
tities to meet the needs of the crops for 
all of these essential plant foods.

Since the inorganic nitrogen formerly 
used in commercial fertilizers is now 
needed in the manufacture of war ex
plosives, and increasing amounts of 
organic nitrogen in the form of oil 
meals and tankage are needed as supple
mental feeds for our greatly expanded 
livestock industry, more dependence 
needs to be placed upon the efficient 
utilization of such farm-produced nitro
gen as well-inoculated legumes, farm 
manures, and crop residues. Present 
indications are that there will be a suffi
cient supply of phosphoric acid and 
combinations of phosphoric acid and 
potash fertilizers available, and so long 
as there is sufficient transportation facil
ities to deliver these to farmers, fertilizer 
manufacturers should be able to meet 
the needs for these plant foods.

Phosphate and potash fertilizers give 
a greater return for each dollar invested 
in them when applied to soils well sup
plied with organic matter. Because 
of this, every effort possible should be 
made to provide a good turnover of 
farm-produced organic matter and ni
trogen and to balance this through the 
use of phosphoric acid or mixtures of 
phosphoric acid and potash fertilizers. 
Furthermore, when it is realized that 
over 90 per cent of the plant food avail
able for plant growth often comes from 
the rotting down of organic matter in 
the soil, the value of those cropping and 
crop-utilization practices which will pro
vide a good turnover of this life-giving 
substance to the soil is appreciated.

For instance in a good livestock sys
tem, more organic matter and nitrogen 
can be returned to the soil in the form 
of manure and more crop residues can 
be utilized for bedding and roughage 
than where cash crops are grown and 
sold directly from the land. When 
legume crops are pastured off, they are 
about three-fourths as effective in add
ing nitrogen and organic matter to the 
soil as when the whole crop is turned 
under. Likewise, when non-legume 
crops are pastured off, they deplete the

soil in organic matter and nitrogen only 
about one-fourth as much as when the 
whole crop is removed from the land. 
The same is true to a certain extent 
when crops are fed to livestock and all 
the manure saved and returned to the 
land.

There is, however, likely to be more 
loss of nitrogen and potash from leach
ing or the loss of nitrogen to the air in 
the form of gas when crops are fed and 
the manure is hauled and spread on the 
fields than when crops are pastured off 
and the manure falls directly on the 
land. These losses will, however, be 
reduced to the minimum when the 
manure is properly stored or hauled to 
the field and worked into the soil shortly 
after it is voided. Furthermore, when 
legume crops are properly grazed 
through the growing season, they may 
continue to add some nitrogen and 
organic matter to the soil; but when 
they are plowed under, this process is 
stopped.

Determining W hat Fertilizer to U se

Because of these conditions, it is im
portant in determining fertilizer recom
mendations to know not only what 
crops have recently been grown on the 
land but how they have been utilized. 
Also, since legumes add only nitrogen 
and organic matter to the soil while 
barnyard manure returns some phos
phoric acid and potash in addition to 
organic matter and nitrogen, it is im
portant to know the source of the 
organic material used. If this is not 
considered, it is possible to apply the 
wrong proportion of the different fer
tilizer elements and not attain the most 
productive balance of plant foods in 
the soil.

Since the barnyard manure and crop 
residues produced on the average farms 
are not usually sufficient to furnish the 
amount of nitrogen needed by the 
plants grown and provide an adequate 
turnover of organic matter, legumes 
should be grown rather frequently in 
cropping systems. • In order to grow 
legumes most successfully, make them
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NO
TREATMENT

The importance of lime in the production of sweet clover is shown in the picture above. The effect 
on the following corn crop of the organic matter and nitrogen added by the sweet clover is shown

in the picture below.

more efficient in adding nitrogen and 
organic matter to the soil, and add to 
their value as a livestock feed, lime 
should be applied to lime-deficient soils 
and sufficient phosphate or phosphate 
and potash fertilizers used in the crop
ping system to balance the nitrogen so 
added. Phosphoric acid is usually needed 
on all but the most fertile soils. After 
the organic matter and nitrogen sup
plies have received consideration, this 
plant food generally should come next.

Although there is normally a fairly 
large total supply of potash in the soil,

the available supply of nearly all of this 
element, like the nitrogen, centers about 
the breaking down of the organic mat
ter in the soil. For this reason, both 
potash and nitrogen are needed, in ad
dition to phosphorus, on those soils 
where a good turnover of organic mat
ter has not been maintained. Potash 
in addition to phosphorus may also be 
needed to balance the nitrogen on limed 
soils where large amounts of nitrogen 
have been added by the growth of heavy 
crops of legumes, especially if they are 
pastured off, combined, or turned under

NO
TREATMENT

The acre yield of corn on the limed plot at the left was 41.1 bu. while that on the unlimed plot 
at the right was 32.4 bu. (Missouri Agricultural Experiment Station, Columbia.!
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rather frequently in the cropping sys
tem.

Since barnyard manure is compara
tively high in both nitrogen and potash 
but low in the phosphorus needed by 
most soils, a much better plant-food 
balance is attained, and hence larger 
returns secured per ton applied, when 
superphosphate fertilizers are used on 
the crops grown or 20 to 40 lbs. of 20 
per cent superphosphate are spread on 
the manure and applied with it. Even 
with manure and phosphate, however, 
the most successful production of 
legumes will not be obtained on lime- 
deficient soils unless limestone is ap
plied.

sibly a 4-10-6 or 3-9-6, usually gives best 
results.

If the crops grown show indications 
of potash-deficiency symptoms, ferti
lizers with a greater proportion of 
potash, such as a 3-12-12, 3-18-9, or
2-12-6 should be used. Since fertilizers 
containing nitrogen are not now avail
able on the market for general use, it 
makes it more difficult at this time to 
properly fertilize crops grown on soils 
low in organic matter. Furthermore, it 
is more expensive to properly fertilize 
land low in organic matter because the 
nitrogen in fertilizers is usually much 
higher in price per pound than is phos
phoric acid or potash.

Show ing th e  com p arativ e  effects o f  p hosp hate  a lo n e , and p hosp hate and potash  on corn  and ca sto r 
b eans grow n in  a 3 -y ea r ro ta tio n  w ith sm all g ra in  and red c lo v er a t th e  M issouri E xp erim en t 
S ta tio n , C olu m b ia . T h e  trea tm en ts  applied  and th e  acre  yields fo r  th is  ( 1 9 4 2 )  crop  were as
fo llo w s: R ig h t h a lf— lim e and phosphate corn  5 9 .7  bu«, ca sto r  beans 1 ,6 0 8  lb s. L e ft  h a lf— 'lim e,

p hosp hate , and potash^ —co rn  6 2 .2  b u ., ca sto r beans 1 ,8 3 3  lb s .

The kinds and amounts of available 
plant foods in the soil, which largely 
depend upon the natural fertility of the 
soil, the previous crop and crop-utiliza- 
tion practices, and the soil treatments 
applied within the last year or two, 
normally furnish a better guide to the 
kind of fertilizer to use than the kind 
of crop to be grown. For instance, 
where the soil is low in organic matter 
and where no crops or only poor crops 
of legumes have recently been grown on 
the land and where no manure or crop 
residues have been applied within the 
last year or two, a complete fertilizer 
like a 4-10-4, 4-12-4, or 4-16-4, or pos-

Where soils are only moderately well 
supplied with lime and only fair legume 
crops have been grown in the rotation 
or where manure has been applied 
rather infrequently in the cropping sys
tem and there is only a fair amount of 
organic matter in the soil, possibly those 
fertilizers containing only phosphate, 
such as 0-20-0, 0-18-0, or 0-45-0, would 
be advisable. On the other hand, if the 
soil is well supplied with lime and 
heavy legume crops have been grown 
consistently in the rotation, potash- 
deficiency symptoms may become rather 
pronounced. In such cases those fer
tilizers containing no nitrogen but
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equivalent amounts of both phosphate 
and potash, such as 0-20-20, 0-14-14, or 
0 -1 2 - 1 2  will, no doubt, pay best.

Under average conditions of legume 
production and where only slight indi
cations of potash deficiency are begin
ning to show up, possibly those fer
tilizers containing only half as much 
potash as phosphorus, such as 0 -2 0 - 1 0  

or 0-14-7, would likely be the more de
sirable ones to use. In some cases cotton 
rust or other deficiency symptoms may 
be an indication of the need for still 
more potash. Under such conditions, 
especially where a good turnover of 
organic matter has been maintained, a 
fertilizer containing two or possibly 
three times as much potash as phos
phorus, like an 0-10-20 or 0-12-36 may 
be advisable.

Potash-deficiency symptoms can often 
be readily detected by the appearance 
of whitish spots in crops with netted 
veined leaves, such as clovers, alfalfa 
and lespedeza, and stripes in parallel 
veined leaves such as corn, sorghums, 
grasses, and small grains. These stripes 
usually appear near the edges, resulting 
in what is commonly known as mar

ginal scorch. The continued growth of 
the green portion may cause either a 
ruffled appearance of outside edges of 
corn, sorghums, grasses, or small grain 
leaves, or a cupping of roundish shaped 
leaves like clover, alfalfa, and lespedeza. 
Later the dead tissue may fall out, caus
ing the edges to become ragged. In 
corn and sorghums, the stalks often 
weaken and fall over. In more extreme 
cases many plants may be found el
bowed up, or the small grains may 
lodge or go down badly. Also, where 
potash is deficient for the proper growth 
of corn and sorghums, the internodes 
may fail to lengthen, and some plants 
may be very short, with closely spaced 
leaves. On the other hand, a large 
supply of available potash in the soil 
may tend to slow up maturity but may 
cause a marked vigor in growth and 
increase the resistance of the plants to 
adverse weather conditions and the at
tacks of plant diseases.

Grasses, cotton, and such leafy vege
tables as lettuce, spinach, cabbage, etc., 
the leaves of which are eaten, seem to 
require more nitrogen than do most 

( Turn to page 45)

A n a p p lica tio n  o f  superp h osp h ate  m ade th is  d ifference in  th e early  grow th o f  w heat on unlim ed
so il in  th e  southw est M issouri p ra ir ie  reg io n .



Asking the Plant 
What Food It Needs

By M. E. McCollam
San Jose, California

CHEM ISTRY has been looked upon 
throughout the long years of agri

cultural development as a most useful 
tool in attacking some of the problems 
of crop production. The appraisal of 
soil fertility is one of the main prob
lems to which chemistry has been thus 
applied, and many methods of analyz
ing soils have been devised in the hope 
of finding out how much available 
plant food exists in the soil and how 
soil fertility may be maintained or im
proved.

Soil testing by chemical methods has 
become an important guide to fertilizer 
practice wherever enough experience 
with the test, the soil, and the crop has 
permitted intelligent conclusions.

In numerous instances, however, the 
soil test has seemed inadequate for de
termining fertilizer needs. Some re
gions have such a variety of soils and 
so many different crops growing on 
them that enough experience to inter-, 
pret intelligently a soil test under such 
varied agriculture seems to be an in
surmountable achievement. Soil testing 
under these conditions has resulted in 
considerable confusion and lack of con
fidence in the test, even though a soil 
test can be a very valuable piece of in
formation to have.

Recendy, there has been a growing 
interest in the chemical analysis of 
leaves of plants as a means of telling 
how much the plant is getting from 
the soil and what it needs in the way 
of fertilizer application. In addition to 
regular laboratory analysis, rapid chem
ical tests have also been devised for 
testing leaf tissue. Actually, this means

getting a great deal closer to the plant 
itself in our application of chemistry. 
We are “asking the plant what it 
needs” rather than “asking the soil”.

As a matter of fact, several cases have 
been studied recently where the soil 
tests showed the soil to have enough of 
a certain plant food, but leaf tests 
showed that the plants growing on the 
soil were suffering from a lack of that 
very plant food. The opposite situa
tion has also been observed, where the 
soil test showed a lack of a certain plant 
food but the leaf test showed that the 
plants were getting an ample supply. 
The “story” told by the leaf tests in 
each case was proven true by applying 
the fertilizer in question. In the former 
case, the plants responded; in the latter 
case, the fertilizer was not effective.

Value of Leaf Analysis

The use of leaf analysis for arriving 
at the fertilizer needs of plants opens 
up a very promising new field of prac
tical value to the grower. It may be 
possible for him to survey more accu
rately his fertilizer needs by having 
samples of plant leaves analyzed. If 
the leaves contain certain optimum 
levels of the plant foods, he will not 
need fertilizers. On the other hand, if 
the level of any of these elements in the 
leaves is below the optimum, he can 
then apply the fertilizer to build up 
this level, with reasonable assurance 
that he is making a sensible expendi
ture.

It is necessary to know the critical 
levels of plant-nutrient elements in the

11
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leaves of various crops before a leaf 
analysis can be interpreted. Consider
ing potassium in the case of peaches for 
instance, we may say that if the leaves 
contain 0.5% potassium, it means a de
ficiency level. *If the leaves contain be
tween 0.5% and 1.5% potassium, it 
means a response level; that is, if we 
apply potash to such peach trees, there 
is a good chance for response. If the 
leaves contain above 1.5% potassium, it 
means an optimum level and applica
tions of potash would not be needed. 
These potassium figures which have 
been arbitrarily set for peaches may or 
may not apply to other classes of crops, 
and it will be necessary through re
search to arrive at these critical levels 
for various crops.

Just as it is important in soil testing 
first to get the right kind of a soil 
sample, so it is necessary to establish 
some constant or standard procedure in 
taking leaf samples; otherwise, one set 
of leaf analyses could not be compared 
with other leaf analyses of the same 
crop. A great many leaf samples for 
potassium analysis have been collected 
during the past few years from peach 
trees, prune trees, citrus trees, grape 
vines, and Ladino clover. The proce
dure on deciduous trees has been to 
collect the leaves from the basal area 
of the new wood growth. On grape
vines, the first mature leaf on new cane 
growth is taken. With clover, small 
handfuls of clover are plucked from the 
field at regular distances while walking 
across the field, and all of this material 
is put together in one composite sample 
of the field. Large fields require that 
several such composites be taken. Citrus 
trees, because of their evergreen char
acteristic, present the problem of col
lecting leaf samples which will always 
be composed of leaves of the same age. 
It has been decided that leaves collected 
from the spring cycle of growth are 
suitable from the standpoint of known 
age for leaf analysis.

The content of plant nutrients in 
leaves also varies with the time of year 
the leaf sample is taken. It is impor

tant, therefore, to collect leaf samples 
of any one crop at approximately the 
same time of year, if the analyses made 
are to be comparable. Referring again 
to potassium content of leaves, it has 
been found that leaf samples collected 
at a certain time of year are most ex
pressive of the potassium status in cer
tain crops. With peaches, leaf samples 
are best collected in mid-June or early 
July, Ladino clover during June, citrus 
during July and August, and grapes 
during July. If leaves are collected too 
early in the season, potassium content 
may be uniformly high; if too late in 
the season, the content may be uni
formly low.

From this discussion, it will be seen 
that method and time of collecting the 
leaf sample have a great influence on 
the results of the analysis; and in order 
to be reliable, the best procedure of 
taking the leaf sample must be worked 
out and then strictly followed for the 
crop in question.

Shortcomings of Leaf Analysis

In using leaf analysis to' gain a solu
tion to some of the problems of crop 
production, it may not be possible in 
some cases to take advantage of the in
formation obtained during the current 
crop year. Obviously, the taking of 
leaf samples must be delayed until the 
crop is growing and leaves are avail
able. However, it will always be pos
sible to take advantage of the knowl
edge gained through leaf analysis dur
ing the following year, or in the case of 
annual crops, when the same crop is 
again grown on the same piece of land.

All methods devised by man for solv
ing the complexities of plant and soil 
behavior will have their shortcomings. 
Leaf analysis is no exception, but infor
mation gained from the rapidly grow
ing volume of plant-tissue testing and 
laboratory analysis of leaves gives prom
ise that a better method has been found 
whereby fertilizers may be even more 
effectively utilized for the profitable 
production of our crops.
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Soil Conservation 
In Puerto Rico

By T. S. Buie
Regional Conservator, Southeastern Region, Soil Conservation Service, Spartanburg, S. C.

ONE of the toughest jobs of soil 
conservation to be found any

where is in the Island of Puerto Rico, 
strategic outpost of the Western Hemi
sphere in this global war. An exceed
ingly heavy annual rainfall, ranging up 
to 2 0 0  inches a year in some parts of 
the Island, and near desert conditions 
in other areas, combined with a tremen
dous population pressure on the land 
and the cultivation of excessively steep 
slopes are factors which make the con
servation problem difficult enough in 
normal times. Under wartime condi
tions, with the heavy import and ex
port trade of the Island virtually cut 
off and the people largely dependent 
on their own food production, the prob

lems of the Island have been greatly 
intensified, while the need for a sound 
conservation program has correspond
ingly increased.

Lying athwart the trade lanes of 
North, South, and Central America, 
Puerto Rico has had a stormy history 
since its discovery by Columbus on his 
second voyage across the Atlantic in 
1493. For many years, the Island was 
harassed by the enemies of Spain as 
well as the pirates and freebooters who 
roamed the Spanish Main. The re
sources of the Island have been reck
lessly exploited. The aboriginal popu
lation has been exterminated, the na
tive forests have been destroyed, and 
nearly all forms of wildlife, except the

13
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smallest birds, have been wiped out. 
And yet, when seen from' the blue 
Caribbean, this “Pearl of the Antilles” 
still presents a lovely vision to the eye.

At the close of the Spanish-American 
War in 1898, Puerto Rico was ceded 
to the United States, and in 1917 the 
people of the Island were granted 
United States citizenship. Conditions 
have been considerably improved under 
United States rule, but the increase in 
population that has followed has served 
to intensify problems on the land. A 
recent study by the U. S. Department of 
Agriculture War Board in Puerto Rico 
showed that if every arable acre on 
the Island could be planted to a staple 
crop like rice and good yields obtained, 
the production still would fall short of 
the food requirement of the popula
tion.

The food problem is further com
plicated by the fact that most of the 
edible crops produced represent starchy 
foods, with a low production of pro
teins. Dr. George W. Bachman, Di
rector of the School of Tropical Medi
cine, conducted an experiment with 
monkeys in which he reported that the

animals did very poorly when fed on 
native diet, but that there was very 
prompt and marked improvement when 
the diet was varied to include protein 
in greater quantities. Calcium and 
phosphorus deficiencies also were re
ported as prevalent. The average child 
in Puerto Rico grows to maturity with
out so much as seeing a glass of milk.

Sugarcane, which is the principal 
crop, is produced all around the coast 
on the best adapted areas for crop pro
duction and creeps up onto the steep 
slopes in the hills. The economy of 
the Island is dependent upon the pro
duction of sugarcane, which is grown 
by both large landowners and small 
farmers and cultivated with equipment 
ranging from the most modern power 
machinery on the larger sugar planta
tions to ox-drawn implements and hand 
tools on the smaller farms. On the 
south and part of the north coast, irri
gation is used for the production of 
sugarcane and hydro-electric power is 
developed with the water as it is 
brought down from the hills.

The annual book of statistics of the 
Department of Agriculture and Com

Resettler’.  home in the Cayey ere.. Note attempt of reaettler to beautify ground, with .hrubbery. 
Banana plant, can be seen at right of the hou.e, and beginning, of bench terrace, in background.
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merce of Puerto Rico for 1939-40, cover
ing the last year before the effects of the 
war were felt on export and import 
trade, gives the value of sugar exported 
as $57,328,790. Its next competitor 
was tobacco, valued at $6,028,724. 
Tropical fruits were valued at $1,479,- 
819, and coffee grown principally in 
the mountain regions, at $421,910. 
Other crops include pineapples, ba
nanas, plantains, sweet potatoes, yau- 
tias, yucca, cotton, corn and many 
minor crops of a truck or subsistence 
nature. As indicated above, lowlands 
with deep soils are used for sugarcane, 
the deeper mountain soils for coffee, the 
scattered thinner soils for tobacco, and 
the eroded, very shallow, and rocky 
soils for pastures. The many small, 
diversified farms are scattered over all 
soil formations.

Puerto Rico is small in comparison 
with the average state in the Union. 
It is a little more than 100 miles long 
and 35 miles wide and has a popula
tion of approximately 2,000,000. Some 
idea of the population pressure on the 
land can be realized from the fact 
that, although a large part of the Island 
is sparsely inhabited, there are approxi
mately 500 persons per square mile for 
the island as a whole, or nearly one 
person per acre for every acre of land. 
During recent years there has been a 
considerable influx of people from rural 
areas to the towns, owing to the diffi
culty of making a living on the land. 
The rapid advance of erosion has been 
one of the principal factors in bringing 
about this condition.

C ooperative Service

Soil conservation operations in the 
Island are being carried out as a part 
of the work in the Southeastern Re
gion of the Soil Conservation Service, 
which includes nine southeastern states, 
Puerto Rico, and the Virgin Islands. 
Preliminary soil conservation work be
gan in 1936 in cooperation with the 
Puerto Rican Reconstruction Adminis
tration, which had purchased several 
thousand acres of land and divided it

View  o f  houses a t th e  edge o f  Isa b e lla  I I ,  
largest tow n on V ieques Is la n d .

up into parcels ranging from 1 to 3 
acres, and in some cases up to 2 0  acres, 
for resettlement of families. The Serv
ice provided for these small farms de
tailed conservation plans developed in 
cooperation with the farm superintend
ent and the county agent.

This cooperative program was spread 
for the most part on steep mountain
side farms throughout the Island and 
required a staff of more than 60 na
tive technicians. The administrative 
and technical procedures for carrying 
out the conservation program were pat
terned after those employed on the 
mainland, but modifications and ad
justments were necessary to meet local 
conditions peculiar to the Island.

In the spring of 1940, the Soil Con
servation Service extended its facili
ties to private lands, on account of the 
interest shown by farmers in the con
servation program and the need for a 
wider application of conservation prac
tices to all farm land, especially in the 
mountainous sections.

Under a law passed by the Insular 
Government in 1941, a three-man con
servation committee was established, 
with the Commissioner of the Insular 
Department of Agriculture and Com
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merce as chairman. The other two 
members are the Director of the Insular 
Experiment Station and one member 
designated by the Secretary of Agri
culture, who is director of the Soil 
Conservation Service work in the Is
land. This committee has general di
rection of the conservation program. 
Since discontinuance of the Puerto Ri
can Reconstruction Administration, 
funds for the Conservation Committee 
have been provided by the Insular Gov
ernment.

Transporting? wood on H orseback to  b e  burned  
fo r  ch a rc o a l. F a c ilit ie s  fo r  g e ttin g  fa rm  p rod 
u cts  to  m arket in P u erto  R ico  a re  very p rim itive .

The Soil Conservation Service early 
recognized the need for encouraging 
increased food, fiber, and vegetable oil 
production on account of the increasing 
shipping difficulties and the necessity 
of self-sufficiency of the local people in 
case of a blockade. Consequently, in 
planning and operations of the Soil 
Conservation Service and other agen
cies, increased food production has been 
stressed through more efficient land use, 
establishment of soil and moisture con
servation practices, and the use of bet
ter cultural practices.

The most effective work the Service 
is doing is in providing better use of 
available soil resources. In the drier 
areas, farmers normally planted only 
one crop a year, and if the season was 
especially dry, they got little out of it. 
Crop sequences now provided for in 
farm conservation plans enable them 
to grow three or four crops a year dur
ing the continuous growing season.

Moisture conservation on cultivated 
and pasture land obtained through con
tour planting of crops and contour fur
rowing of pastures helps overcome the 
hazard of droughts. Where spring 
water or streams are available, small 
farm irrigation systems are planned 
and installed as a part of the conserva
tion program. Dry areas are often the 
most fertile, and by providing moisture 
through irrigation or conserving the 
available supply by contour farming, an 
immediate increase in production can 
be obtained.

There seems to have been no appre
ciation of contour cultivation in the 
Island before the advent of the Soil 
Conservation Service, and rotations 
were virtually unknown. Crops were 
generally planted up and down the hill 
and, since slopes ranging up to 40, 60, 
and even 80 per cent are regularly cul
tivated, the destructiveness of this prac
tice in a region of tropical rainfall can 
readily be imagined. One of the most 
important phases of the work under
taken by the Soil Conservation Service 
is to have all crops planted on the con
tour. A sound conservation program, 
however, requires supporting practices 
for erosion control on the steep slopes.

One not familiar with the topography 
of the Island can hardly realize the 
steepness of some of the slopes that are 
in cultivation. Only sure-footed oxen, 
generally referred to as “bulls,” are 
used to cultivate the steep slopes, while 
horses and burros are used only as pack 
animals. U. S. Allison, Director of Soil 
Conservation Service work in the Is
land, reports that even the bulls some
times “fall out of the fields” and roll 
down the hillside until they come to a 
path, road, or other level area.
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Allison tells of having seen farmers 
tie one end of a rope around their 
waists and the other end to a bush 
or other firmly anchored object to keep 
themselves from “falling out of the 
field” while they cultivate their crops 
with hand tools. In one case, he re
lates, he saw a farmer use -a ladder to 
plant tobacco in a field. The farmer 
would lean the ladder against the hill
side, climb up and plant as far as he 
could reach on each side, and then come 
down and move the ladder to a new 
position.

These, of course, are extreme ex
amples, but they do give an idea of the 
type of land the people are forced to 
cultivate and of the imperative need for 
a sound conservation program, not only 
to aid in increasing wartime produc
tion, but also to prevent the limited 
soil resources now available from being 
destroyed.

It was recognized early by the Soil 
Conservation Service that some type of 
bench terrace would be necessary if the 
steep slopes were to be cultivated, and 
the experiment stations at Mayaguez 
and Rio Piedras cooperated in the devel
opment of a type of bench terrace 
adapted to conditions on the Island. 
Some of the first work of thi$ kind 

’was the construction by hand of bench 
terraces on steeply sloping fields of the 
experiment stations to make available 
complete terraces for observation and 
study. In a few cases, rock retaining 
walls were constructed to serve as the 
face or riser of the terrace.

The method of construction devel
oped for actual farm use consisted of 
plowing a furrow on the contour and 
planting elephant grass or some other 
stiff-stemmed or reed-like grass above 
the furrow to form a vegetative barrier. 
Trash and rocks from the fields are 
also sometimes used as a barrier to form 
a bench terrace. The barriers are 
spaced at a vertical interval of 4 to 6  

feet. Formation of the bench is accom
plished by the movement of the soil 
downhill against the barrier.

Ridge and channel-type terraces, such

A n oth er p rim itiv e  custom  in th e  Is la n d . N ative 
pounding hu sks fro m  coffee  w ith m o rtar and 

p estle .

as are used in the Southeastern States, 
were not generally adaptable to condi
tions in Puerto Rico, but could be used 
on more gentle slopes. On the Island 
of Vieques in the Puerto Rican group, 
where the soils are very shallow and 
where slopes in some areas are not 
steeper than 12 to 15 per cent, a design 
combining principles of both the Man- 
gum and the Nichols terrace was found 
very effective.

The bench terraces usually are sloped 
back toward the riser of the terrace 
above, at the base of which the terrace 
channel is located. The steep slopes 
and high rainfall make provision for 
water removal a serious problem. For
tunately, most of the fields are small 
and the water can be dealt with in 
units of small volume. The porous 
nature of the soil results in high ab
sorption. Vegetated outlet channels, 
sodded with Bermuda, carpet, or simi
lar grasses, are used to handle water 
from terrace channels.

In addition to contour tillage, ter
races, outlets for water disposal, and 
small farm irrigation systems in the
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P lo ts  off to m ato es, C hinese ca b b a g e , and  tu rn ip s grow ing on b en ch  terraces  in  th e  M ayagues area.
T illa g e  tests  w ere m ade on th is  area .

drier areas, other conservation practices 
in the complete program include rota
tions and strip cropping, both of which 
are quite different from the practices 
used on the mainland, and pasture im
provement. The principal work that 
has been done with pastures is the 
development of contour furrows for 
soil and moisture conservation, fertili
zation, and seeding.

The continuous' growing season has 
made it necessary to develop an en
tirely different concept of rotations from 
that in the States, and the practice 
followed is generally referred to as 
“crop sequences” rather than rotations. 
The use of plants suitable for erosion 
control, preferably with food qualities, 
is emphasized.

Strip cropping as practiced in the 
States is not particularly well adapted 
to the Island because of the small size 
of the fields and the lack of opportunity 
to establish well-planned strip rotations. 
However, strip cropping is approached 
through the planting of alternate ter
races in different crops in the crop se
quences. In areas where conservation 
work has been done, a hillside seen 
from a distance presents a definite con

tour pattern with a visible variation in 
the strips.

Field surveys indicate that the acre
age of most food crops has been doubled 
on the more than 4,000 farms on which 
conservation practices are being carried 
out. On some of these farms, the 
acreage of staple foods such as rice, 
beans,' corn, and yautias has been in
creased four- to five-fold. In addition 
to the acreage increase, the yields per 
acre in many cases have doubled, farm
ers report, as a result of establishment 
of sound soil and water conservation 
practices.

An excellent opportunity has been af
forded by the conservation program 
for the training of young natives in soil 
conservation activities through field op
erations, supplementing their training 
in agricultural colleges and other edu
cational institutions. They have been 
employed by the Service and paid 
through Puerto Rican Reconstruction 
Administration, and later, Insular 
funds. Through their training they 
have been qualified to assume positions 
of leadership in the agricultural affairs 
of the Island. Many have been em- 

. ( Turn to page 50)



Soil Management 
For Field Beans

By J. F. Davis
Michigan State College, East Lansing, Michigan

T H E importance of the white pea 
bean in Michigan agriculture has 

stimulated an extensive research pro
gram in soil-management problems per
tinent to the crop. Experiments with 
this crop have been carried on since 
1921 by members of the Soil Science 
Department and have included studies 
with fertilizer analyses, methods and 
rate of fertilizer application, side-dress
ing with fertilizer during the growing 
season, use of green manures, farm ma
nures, and weather conditions that af
fect field bean production.

Prior to 1934, the methods of apply
ing fertilizer to field beans were four 
in number; namely, in contact with the 
seed, broadcast before planting, deep 
with a grain drill before planting, and 
plowed under. None of these methods 
was found to give consistent results. 
Often no increase in yield was found as 
a result of fertilization, and very often 
the unfertilized plots yielded equally 
as well or better than those which re
ceived fertilizer.

In 1934, experiments were begun in 
cooperation with G. A. Cumings and 
staff of the Bureau of Agricultural 
Chemistry and Engineering of the 
U. S. Department of Agriculture on the 
placement of fertilizer in bands in 
various locations with respect to the 
seed. The Bureau supplied the drill, 
since no commercial machine was 
available for this purpose at that time. 
The band method of placement refers

1 The material for this report is taken from an 
article published in the Mich. Agr. Expt. Sta. Qtr. 
Bui., Vol. 25, (4 ). May 1943.

specifically to placing the fertilizer in 
a band to the side of and below the 
seed.

Several advantages are to be derived 
from this type of placement. First, 
there is no injurious effect of the fer
tilizer to the germinating seed, even 
though rates up to 600 pounds per acre 
are used. Second, more efficient use 
of the fertilizer is obtained since the 
fertilizer does not come in contact with 
as much of the soil as when broadcast 
or worked in well before planting, thus 
preventing the fixation of the fertilizer 
by the soil in a form that the plants 
are not able to use. Third, there is a 
considerable saving in labor, since 
the planting and the application of 
fertilizer are completed in one operation. 
Fourth, by exhaustive tests the band 
method of placement has proved to be 
the most efficient and practical method 
to use.

F e rtiliz e r Placem ent

In the beginning of this work a large 
number of different placements were 
tried out, including bands on both sides 
of the seed, a band under the seed, by 
the grain drill in which part of the fer
tilizer came in contact with the seed, 
a band on one side of the seed, and in 
contact with the seed. It soon became 
evident that placement of fertilizer in 
one band below and to the side of the 
seed was as good as any other favorable 
placement; and in view of the fact that 
it is much easier to construct a machine

19
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to place the fertilizer in one band 
rather than two, this placement was 
selected as the one to recommend.

As a result of the work, not only in 
this State but in many other States, 
there are now available, in limited 
quantities owing to the present emer
gency, drills that will place the fertilizer 
in the way that proved, by many trials 
on different farms, to be the best all- 
around method. The results from 16 
different experiments carried out on 
farms throughout the bean-growing 
area from 1934-41 are summarized in 
Table 1.

T a ble  1.— T h e  E ffec t  of F er tiliz er  
P lacement on th e Y ield  and Stand 
of F ield  B eans.*

Placement

Yield— bushels per 
acre

Stand—plants per 
400 feet of row

Yield Stand

One side...........................
Contact............................
Contact and one side. . .  
No fertilizer....................

23.8  
22.4
23.2
21.2

1,416
1,093
1,157
1,365

* Three hundred pounds of 4-16-4 were used in 
the placements designated as “one side” and_ “con
tact and one side” and 75 pounds per acre with the 
contact treatment. The fertilizer band was located 
1 lA  inches to the side and 144 inches below the 
seed. Therefore, in the “one side” placement. 300 
pounds of fertilizer were applied in a band 1 Vi 
inches to the side of and 144 inches below the seed 
level. In the “contact and one side” placement, 
225 pounds were placed in the band and 75 pounds 
with the seed: and with the contact treatment. 75 
pounds of fertilizer were placed in contact with 
the seed.

The results show that whenever 75 
pounds of fertilizer are placed in con
tact with the seed a definite injury to 
stand and yield results. The stand data 
do not fully represent all the injury to 
the plants, since all plants that emerged 
were counted and some of these plants 
had sufficient root injury, owing to fer
tilizer, so that a number of them actu
ally never survived although they were 
alive at the time the stand counts were 
taken. In the case of the “contact and 
one side” placement, the fertilizer ap

plied in the band was apparently able 
to counteract the stand injury to some 
extent, but the results were not as good 
as when no fertilizer was placed in 
contact with the seed. Therefore, it is 
concluded that the practice of apply
ing fertilizers in contact with the seed 
even in small amounts should not be 
recommended.

Unless a drill that will apply ferti
lizer in a band to the side of and below 
the seed is available, none is recom
mended for the bean crop, because that 
is the only method of applying fertilizer 
that has given consistent increase in 
yield. A question arises over what a 
farmer can do in regard to bean fertili
zation if he does not have a drill that 
will place the fertilizer in the recom
mended location. In this case more 
fertilizer should be applied to other 
crops in the rotation that consistently 
respond to a direct application of 
fertilizer, such as sugar beets, small 
grains, and alfalfa, rather than to the 
beans by a method of application that 
cannot be depended upon to give fa
vorable results. Possibly a neighbor 
has a drill that will place the fertilizer 
properly, and arrangements might be 
made to obtain its use.

Note that the average increase in 
yield of beans for the 16 experiments 
is 2 . 6  bushels, which is not very great 
and during periods of low prices not 
always profitable. Large increases in 
the yield of beans resulting from direct 
applications of fertilizer are not as a

T a ble  2.— T he E ffect  of R ates of Appli-
cation of F ertilizer  
F ield  B eans.*

on the Y ield  of

Yield—Pounds per acre bushels per acre

200........................................ 23.2
400........................................ 24.5
600........................................ 25.7
No fertilizer....................... 20.6

*  Average of 11 experiments. 4-16-4 fertilizer 
was used in the experiments and applied in bands 
to the side of and below the seed.
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T a b le  3.— T h e  E f f e c t  o f  F e r t i l i z e r  A n aly ses  on th e  i i e l d  o f  F ie ld  B ea n s on th e
F e rd e n  Farm , 1934-42.

Fertilizer* 1934 1935 1936 1937 1938 1939 1940 1942 Average

0 -2 0 -0 ............................. 25 .4 35.1 29.1 31.2 37.0 19.0 27.3 15.4 27.4
0 -1 6 -8 ............................. 27.1 35.4 28.8 33.3 39.8 19.5 28.8 17.7. 28.8
4 -1 6 -8 ............................. 27.9 38.4 26.5 34.3 37.9 19.8 28.5 22.3 29.5
4 -1 6 -4 ............................. 27.6 37.5 29.7 32.9 37.7 19.1 30.2 21.3 29.5
No fertilizer................... 24.5 35.2 25.1 26.1 32.2 16.6. 24.6 11.8 24.0

* All analyses except the 0-20-0 were applied at the rate of ISO pounds per acre; 120 pounds per acre 
of 0-20-0 were used. The fertilizers were applied in a band to the side and below the seed, the approved 
method of placement. Yields were not obtained in 1941, owing to the blowing of some of the piles of 
beans from one plot to another before it was possible to put the beans up on stakes.

rule obtained. However, with a fa
vorable price level and with the proper 
method of application, the use of com
mercial fertilizer on beans, on the av
erage, will prove to be a profitable 
venture.

A pertinent question arises at this 
point. What is the best rate to apply 
fertilizer per acre? The average yields 
per acre in 1 1  different experiments 
show that the most practical rate per 
acre was 2 0 0  pounds, provided the fer
tilizer is applied in the proper manner.

On one farm in Saginaw County 
experiments with different fertilizer 
analyses have been conducted since 
1934. The rotation consists of beans, 
oats, and wheat, with sweet clover 
seeded in the wheat to provide a green 
manure crop to plow down for the 
beans. The results are recorded in 
Table 3.

The data indicate that fertilizer con
taining both phosphorus and potash 
was the best on the average for the 
beans. During two years out of the 
eight, 1935 and 1942, the yields from 
plots receiving the 4-16-8 fertilizer were 
higher than yields of plots fertilized 
with the 0-16-8. However, in 1936 and 
1938, the reverse of this was true. 
Owing to the fact that the yields from 
the two treatments vary from year to 
year, the average increase in yield of
0.7 bushel of the 4-16-8 fertilized plots 
over the 0-16-8 fertilized plots cannot 
be considered as a great enough margin 
to recommend one fertilizer over an

other. The plots on which phosphate 
alone was applied did not give so high 
an average yield as did those treated 
with the other fertilizers.

Results from this farm in addition to 
work on other farms, not reported, 
have led to a general recommendation 
of using a fertilizer that contains phos
phate and potash with a 2 : 1  ratio— 
that is, twice as many units of phos
phate as potash, especially on soil not 
well supplied with humus.

The effect of potash on the yield of 
beans has been demonstrated several 
times. An outstanding example was 
found in 1939 at the Miller farm lo
cated in Clinton County. During this 
year a placement and analysis experi
ment was conducted on the farm. Only 
part of the field was used for the ex
periment. The remainder of the field 
was fertilized with a phosphate fer
tilizer. Shortly after emergence, the 
leaves of the plants in all rows not re
ceiving potash turned yellow and made

T a b le  4.—T h e  E f f e c t  
F ie ld  B ea n s  w ith  
M i l l e r  Farm, 1939.

of S id e-dressing  
P otash on the

Treatment* Yield— 
Bushels per acre

50 pounds K C 1................. 14.7
No K C1.............................. 7 .5

•Muriate of potash._0-0-50 (KC1) was applied 
with a cultivator fertilizer attachment.
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a poor growth. During the latter part 
of July some of the rows not included 
in the experiment but that had re
ceived the phosphate fertilizer were 
side-dressed with a cultivator attach
ment with 50 pounds of muriate of 
potash. A  short time later, the plants 
appeared to have the green color re
stored, and the yield was virtually 
doubled as is shown in Table 4.

Sometimes the yellowing of bean 
leaves is considered to be the result of 
dry weather, when actually it is the 
result of potash deficiency. Results of 
this and other similar experiments and 
the fact that potash deficiency symptoms 
have been generally observed through
out the bean-growing area further vali
date the general recommendation of 
phosphate and potash fertilizer rather 
than phosphate alone. Unless one is 
absolutely sure that the bean crop will 
not respond to potash on a particular 
soil, it is good insurance to apply it in 
the fertilizer. However, care should 
be taken not to confuse potash de
ficiency symptoms with the yellowish 
mottling of the leaves indicating man
ganese deficiency.

One practice, if proper precautions 
are taken, that has proved very bene
ficial in bean production is the use of 
leguminous green manures. The leg
ume may be either alfalfa or sweet 
clover. The results from several experi
ments (Table 5) show that turning 
down a crop of sweet clover means two 
to six bushels more beans to the acre 
at a cost of the sweet clover seed,

which will probably not average more 
than 75 cents per acre.

In using sweet clover, one must re
member to plow down the sweet clover 
before it exceeds nine inches in height. 
Too many instances have occurred 
where sweet clover was allowed to get 
too high before it was turned under, 
and the bean seed germinated poorly. 
The sweet clover had used so much of 
the available soil moisture that there 
was not sufficient remaining to ger
minate the bean seed. One or two ex
periences of this nature will cause a 
farmer to stop following this practice. 
However, this situation will not arise 
if the sweet clover is plowed down early 
enough.- Results in Table 6  on the 
changes occurring during the early

Y ie ld  o f  b ea n s  a t  th e  F erd en  F a rm , B ro o k sto n  c lay  lo am , 1 9 4 2 .  1— 1 5 0  lb s . p e r acre  0 - 1 6 - 0 ;
2 —- 1 5 0  lb s . p e r  a cre  0 - 1 6 - 8 ;  3-^—1 5 0  lb s . p e r acre  4 - 1 6 - 8 ;  0  no fe r tiliz e r . F ertiliz e rs  applied  in

a b and  1  in ch  to  th e  sid e and  1 %  in ch es below  th e  seed.
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T able  5.— T h e  E ffec t  of S w eet  C lover G reen  M anure on the Y ield  of F ield  B ea n s .*

Yield—bushels per acre

Horst Dilman Horst Ferden Ferden

1935 1935 1939 1941 1942

Sweet clover plowed under...............................
No sweet clover...................................................
Difference..............................................................

22.7
20.6

2.1

32.4
26.0

6.4

35.4
32.9

2 .5

23.5
21.0

2 .5

15.9
13.7
2 .2

Sweet clover seeded in a small grain crop and plowed under for the beans.

growth of sweet clover are interesting.
In 1942, the roots and tops of sweet 

clover were harvested, and the air-dry 
weights taken at three different dates, 
April 20, April 29, and May 5. The 
respective heights on those dates were 
one, five, and nine inches. During 
this period the weight of the tops in
creased from 545 to 1,928 pounds per 
acre,‘but the roots decreased in weight 
from 1,177 pounds to 977 pounds. The 
total gain in weight was 1,183 pounds. 
However, the per cent nitrogen pro
gressively decreased from 4.6 to 3.5 in 
the tops and from 3.6 to 2.2 in the 
roots. Thus, the total change in nitro
gen content was not so great as in
dicated by the increase in top growth. 
During the time of the experiment, 
while the amount of nitrogen in the 
tops increased, the nitrogen in the roots 
was decreasing. From April 29 to May 
5, the total amount of nitrogen in both 
tops and roots increased only 6.7 
pounds, although the height of the

plants was virtually doubled. These 
results point out that some of the in
crease in top growth is actually at the 
expense of the root reserve material. 
Sweet clover plowed early will not de
plete the moisture supply unduly and 
at the same time will provide a better 
quality of green manure, higher in per
centage of nitrogen and more effective 
in the soil.

One of the difficulties involved in the 
problems of soil management in regard 
to the bean crop is the inconsistency of 
results obtained on the same farm from 
year to year. There often occurs the 
situation where fertilizer applied prop
erly gives a favorable increase in the 
early growth of the plant that persists 
up until the blooming period. How
ever, at harvest time there is little if 
any difference in the yield of the fer
tilized plots and those not receiving 
fertilizer. Apparently something hap
pened during the blooming period to 
prevent the early advantage in growth

T able  6.— Changes Occurring D uring the E arly G rowth of S w eet  Clover ,
B rookston Clay L oam.

Date
Height Pounds 

per acre*
Per cent 
Nitrogen

Pounds Nitrogen 
per acre

Tops Tops Roots Total Tops Roots Tops Roots Total

Apr. 20 ...................... 1" 545 1,177 1,722 4 .6 3 .6 24.9 42.8 67.7
Apr. 29 ...................... 5" 1,373 1,123 2,496 3.7 2 .8 50.5 31.3 81.8
May 5 ........................ 9 " 1,928 977 2,905 3.5 2.2 67.0 21.5 8S.5

* Weight refers to air-dry material.
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T a ble  7.— T h e  Seasonal E ffec t  of F er 
til iz e r s  on th e  Y ield  of F ield  B eans 
at th e M il l e r  F arm, 1939—41.

Treatment*
Yield--bushels per acre

1939 1940 1941

0 -1 6 -8 ............... 14.1 2 1 .9 2 4 .8
No fertilizer.. . 8 .6 2 3 .0 2 1 .0
Difference........ 5 .5 - 1 . 1 3 .8

*  The fertilizer was applied at the rate of 300 
pounds per acre in a band to the side and below 
the seed.

due to the fertilizer from being reflected 
in higher yields. For example in Table 
7 are found the yields of beans on the 
same farm for 1939, 1940, 1941.

In 1939, fertilizer increased the yield 
5.5 bushels. However, in 1940, the 
yield from fertilized plots was actually 
less than from plots receiving no fer
tilizer. Again in 1941, the yield was 
increased by 3.8 bushels from the same 
fertilizer treatment. Why the incon
sistency of results? Here is a typical 
example of what sometimes happens 
when fertilizer is applied for beans. 
The fact that the best bean-producing 
area in the State is located in the Sag
inaw Bay area, although other areas 
in the State have equally as fertile soils, 
leads one to believe that climatic fac
tors are important in bean production.

The fact that hot, dry winds during 
the blooming period have long been as
sociated with blasting of the blossoms,

A P P LY  FERTILIZER PROPERLY

SURFACE 
““  OF SOIL

V'
^.FERTILIZER 

BAND j
F e r ti l is e r  fo r  b ean s should  b e  ap p lied  in  a 
b and  to  the sid e and below  th e  seed as in d icated  

b y  th is  c h a rt.

thus preventing pod formation, would 
indicate that temperature had a great 
effect on the yield of the crop. There
fore, even though an increase in the 
growth of the plant resulted from a 
fertilizer application, unless favorable 
weather conditions prevailed during 
the time the pods were forming, this 
favorable early response in growth 
would not necessarily be reflected by an 
increased yield of the crop.

In an attempt to explain why the 
yield of the crop is not reduced in pro
portion, even though fertilizer placed 
in contact with the seed seriously in
jures germination, beans were planted 
in rows and then thinned to the dis
tances shown in Table 8 . The results 
show that the distance between plants

T a b l e  8 .— T h e  E f f e c t  o f  S p a c in g  o n  t h e  
Y i e l d  o f  F i e l d  B e a n s .

Spacing*
Yield—  
Bushels 
per acre

Spacing*
Yield—  
Bushels 
per acre

16 inch.. . . 19.5 4 inch........ 2 2 .8
8 inch. . . . 2 2 .7 3 inch........ 2 2 .3
5 inch.. . . 2 3 .8 2 inch. .. 2 2 .8

*  Refers to distance between plants in the row.

in the row had little effect on the yield 
until the extreme of 16 inches between 
plants is reached. Therefore, although 
a contact application of fertilizer in
jured the stand, often there are suf
ficient plants left so that the yield is 
not reduced in proportion to the stand 
injury. However, in stands of beans 
that have suffered injury from fertilizer, 
the stand is not always affected in a 
regular manner, but _ possibly all plants 
are killed for a space of three feet or 
more and then a nearly normal stand 
may occur for the next few feet. Thus, 
even though the spacing has little ef
fect on yield, the fact that injury to 
germination causes an irregular stand 
results in a decrease in yield.

1. Fertilizers for field beans should 
be applied in a band approximately 1 

(Turn to page 44)



O ats and  lespedeza a re  im p o rtan t cro p s on “ L ucky City** farm s.

“Lucky City”
By F. J. Hurst

Administrative Assistant, Agricultural Adjustment Agency, Jackson, Mississippi

ITH  all sorts of plans being 
proposed for solving farm prob

lems and remaking the post-war world, 
it might be a good idea to take a 
close-up look at a farm community 
that is doing an excellent job of build
ing richer lands, better homes, and 
finer citizens while growing food and 
fiber in abundance for a hungry world.

This is the story of a farm commun
ity that knows there are no substitutes 
for wise planning, correct information, 
hard work, and personal thrift.

It is the story of a farm community 
of comfortable homes, productive 
farms, big red barns, well-fenced fields, 
improved pastures, splendid dairy herds 
and poultry flocks, good gardens, and 
full pantries.

It is the story of a rural community 
whose farm families have provided all 
of these good things by their own toil 
and thrift. Not a dollar of relief money 
has ever been spent in this neighbor
hood. Every month new money comes 
in from the marketing of chickens and 
eggs, milk and cream.

It is the story of Gluckstadt in Madi
son County, Mississippi. Gluckstadt 
in German means “Lucky City.” The 
people of Gluckstadt say they are lucky 
because Gluckstadt is not located in 
Germany, but in freedom-loving 
America.

Gluckstadt was established 37 years 
ago when three German families—the 
Schmidts, the Kehles, and the Klaases 
—bought small farms and built modest
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homes there. Since that time these 
original farms have been enlarged and 
improved, and today 13 more German 
families live within the “Lucky City.”

All are loyal citizens. Each of these 
16 families is doing its best to help 
defeat the Axis powers. They are pro
ducing Food for Freedom. They have 
sons who are fighting with the nation’s 
armed forces and working in their 
country’s war plants. They are donat
ing scrap metal for building ships and 
planes, guns and tanks, and are buying 
war bonds to help pay for them.

Typical of the community is the story 
of Mr. and Mrs. Matt Schmidt, except 
that they have nine boys and no girls. 
Thirty-seven years ago they bought 80 
acres of abandoned and unimproved 
land and built a small home. They 
now own 434 acres. Every acre has 
been improved and is producing far 
more than it yielded 37 years ago. The 
Schmidts cultivate nearly 400 acres of 
land, milk a fine herd of Jersey cows, 
keep a flock of white leghorn hens, 
produce around 50 bales of cotton, and 
raise plenty of good things to eat.

P atrio tic  A m ericans

When the family outgrew the origi
nal home, the Schmidts built a modern 
two-story home and equipped it with 
all necessary conveniences. They now 
have a modern dairy barn, mule barn, 
silo, tool sheds, workshop, concrete 
drinking troughs, and labor-saving 
machinery.

When Fred and Herbert were in
ducted into the armed forces, Henry 
went to work at a war plant at Laurel 
and Arthur in Jackson, Mr. and Mrs. 
Schmidt and the other boys not only 
carried on but actually stepped-up pro
duction. They bought a milking ma
chine and added more cows to the dairy 
herd. They increased the size of the 
poultry flock, brooded more chicks and 
sold more eggs. They bought another 
combine and raised and harvested more 
oats.

Mr. and Mrs. Schmidt visited Fred 
and Herbert at Camp Polk, Louisiana, 
before they were sent on maneuvers in 
California. She said, “They like Army 
life. They find it interesting and edu
cational.” But the thing that impressed 
her most was the religious services held 
in the camp chapel. Mrs. Schmidt said, 
“It’s wonderful how our boys in the 
armed services pray. It puts some of 
the people at home to shame.”

It’s an inspiration to listen to John 
Kehle, one of the original settlers of 
“Lucky City,” now over 70, tell how he 
started farming on land impoverished 
by one-crop farming and erosion, cov
ered with stumps, and marred by gul
lies. One by one, at first with pick 
and shovel, later with dynamite, the 
stumps were all dug or blasted and 
the gullies filled in, so that today the 
combine and mowing machine can be 
safely operated on every acre of crop 
and pasture land on the farm. There 
were no fences, no buildings except a 
few dilapidated cabins. Mr. Kehle 
planned his own home, sawed his own 
timber into lumber, and built his own 
lovely home, commodious barn, and 
other buildings.

Mr. Kehle has one son, Alphonse, in 
the Air Corps. Eugene, who stayed at 
home to operate the farm, has stepped 
up production by increasing the size 
of the dairy herd and poultry flock, 
and selling more milk and eggs. 
Eugene is probably Mississippi’s most 
efficient farmer. With the help of only 
one negro laborer he is cultivating 203 
acres of land, milking 31 cows, and 
tending a flock of 300 hens. He has 
8 6  acres of oats and lespedeza, 15 acres 
lespedeza alone, 50 acres in corn, 15 
acres in soybeans for oil, 15 acres in 
cowpeas, 2 acres in Irish potatoes, and 
20 acres in cotton. There are 150 acres 
in improved pasture.

Last year he had 2 1  acres in cotton, 
but this year he cut it to 2 0  because he 
“could not get any help.” Although 
he has only two acres in Irish potatoes, 

( Turn to page 48)



B o b b y  K laas, 19-year-o ld  “ L u cky  City** fa rm  boy , shows th e m icro m eter he used in  m akin g  war 
p lanes. He le f t  h is em ploym ent in  an a ir c r a ft  fa c to ry  a t New B rita in , C o n n ecticu t, w here he 
w orked 1 2  ho u rs a day, in  eight w eeks won the Arm y’s E  fo r  exce llen ce , and was receiv ing  a salary 

o f  $ 8 1  a w eek, to  en lis t in  th e  U. S . Army A ir Corps.



A b o v e : Eugene K e h le , o n e  o f  M ississip p i*! to p  fa rm ers, loves th e  fa rm  and fa rm  work* 

B e lo w : M att S ch m id t, J r . ,  1 3  years o ld , m akes a “ fu ll”  hand  in  driving th e  tractor*



A b o v e : Mrs* S ch m id t, m o th er o f  n in e  lin e  b oys, is an ex ce lle n t co o k  and hom em aker. 

B e lo w : H enry K la a s  has one o f  th e  best-equ ip p ed  fa rm  shops in  “ L ucky City** com m u nity .



A b o v e : T h e  T o n y  K la a s  hom e i« ta ste fu lly  fu rn ish ed  and equipped w ith m odern conveniences. 

B e lo w : T h e  fu tu re  d airy  h erd  on  th e  K ch le  fa rm  gives p rom ise o f  con tin u ed  p rosp erity .



“The 2dltot5“TaLk
)

Increasini It now is recognized generally that food 
is just as much an ammunition for victory 

» #  ̂ as the munitions which are pouring from
A m m u n i t i o n  tfa.ct° rie/- y -  wii| ^  when

American food production goals tor 1 9 4 4  

are fully publicized that the greatest food 
production job in all history is being placed in the lap of the American farmer.

What is he going to do about it? Does he have more acres to plow under? 
That will involve more labor and more equipment, both of which are present 
problems of serious proportions. Can he make the acres now in production 
yield more? Dr. George D. Scarseth, Soil Chemist of the Purdue University 
Agricultural Experiment Station and Head of the University’s Department of 
Agronomy, emphatically says, “Yes!”

Citing Indiana as an example, Dr. Scarseth declares that if Hoosier farm
lands now under cultivation were brought up to the ultimate levels of fertility 
made possible by soil chemistry research and experimentation, they could be 
made to produce 82,000,000 more bushels of corn, 32,000,000 more bushels of 
wheat, oats, barley, and soybeans, and 800,000 more tons of tomatoes annually—

■ and all this without plowing up a single additional acre. “Then think,” he 
says, “what it would mean if every other farm state could follow suit and in
crease the fertility of its fields with nitrogen, phosphorus, potash, and lime and 

I make the best use of modern machinery and methods for spreading these vital 
elements out upon the soil in proper rotation and getting them into the earth 
with utmost efficiency so that the growing crops would derive maximum benefits.”

Dr. Scarseth believes that the realization of this dream could not be ac
complished until after the war because of the time it would take to teach 
farmers to regard agriculture as a “manufacturing” rather than a “mining” 
process and because of the war restrictions on certain fertilizer elements. How
ever, the “know how” is readily available to farmers via their official agricultural 
advisers and much can be done toward increasing soil fertility and yield per 
acre with current supplies of plant food if farmers will take advantage of 
this “know how.”

Included in the “know how” of efficient fertilization is the use of a proper 
ratio or balance of plant foods for the various crops on different soils as de
termined by the many years of agronomic and experimental work expended to 
gain this knowledge. Research workers are agreed that in most instances it is 
far more advantageous to maintain the correct ratio of plant foods for the 
particular crop, adjusting the rate of application to supply, than it is to disturb 
the balance by lowering the content of some element. As in humans, deficiency 
symptoms show up in plants and yield and quality suffer when diets are disturbed.

Plowing up additional acres merely would serve to aggravate existing fer
tilizer, farm labor, and machinery supply problems and add to the Nation’s 
vast expanses of “starving” farmlands after the war. Holding to established ratios

31
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on established acres and employing the many other factors of the “know how” 
®f fertilizer use, such as methods and time of application, will be one very im
portant means of increasing our food ammunition in 1944.

The Farmer’s a
T D  ju TUT! more to Postwar planning. The problems
I  O StW ar JL l a n  ar| treme”dous and global in their sig

nificance, but it is safe to say that each 
individual is trying also to interpret this 

significance in terms of his own welfare.
It was important, therefore, to have Chris L. Christensen, former Dean of 

the College of Agriculture, University of Wisconsin, recently speak in terms of the 
American farmer.

“In planning for postwar agriculture,” Dr. Christensen said, “we should 
aim to assure every reasonably efficient American farmer an acceptable Ameri
can standard of living. On first thought that goal may sound selfish. Actually 
it is not, for rural people are entitled to a fair return on the capital and labor 
they invest. And even more important, it is to the advantage of the whole 
nation to give farming an economic soundness that will attract and hold our 
best rural citizenry on the land.

“One of the biggest problems in agriculture has been the belief that any
one can farm. Frankly, I have never liked this idea,” he said. “The future 
of farming and of producing food for the Nation depends on a recognition 
that farming is a skilled occupation. It can be kept skilled by rewarding skill. 
We should not inflict subsidized competition on self-supporting rural people.”

Dr. Christensen set as three conditions which must exist before the large 
share of our farming will be on a good basis, the following:

I. Fairly full employment in industry;
II. A recapture, in some measure, of our foreign agricultural markets;

III. A stepping-up of research and education in agriculture.
Unless those objectives can be attained, he sees no alternative but a decline 

in the importance of agriculture, a reduction of its contribution to national life, 
a continuation of agricultural relief, or a combination of the three. He believes 
those answers are not acceptable to a free and independent people.

® lje iElcucnlft (Umnmmtirnmtt

GHjou sljalt inherit the bolp earth a* a faithful Stemarb, conserbing 
us resources anb probuctibitp from generation to generation. fEfjou 
Shalt safeguarb tljp fielbs from soil erosion, thp libing maters from 
brptng up, thp forests from beSolation, anb protect thp hill* from 
obergrajing hp thp herbs, that thp bescenbants map babe ahunbance 
foreber. 3 f  anp Shall fail in this Stebjarbsbip of the lanb, thp fruitful 
fielbs shall become sterile stonp grounb anb masting gullies, anb thp 
bescenbants shall becrease anb libe in pobertp or perish from off the 
face of the earth.

23r. W. C. Hoffibermilfe
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Farm  Prices of Farm  Products*

1910-14 Average
192 0 ......................
192 1 ......................
192 2 ......................
192 3 ......................
192 4 ......................
192 5 ......................
192 6 ......................
192 7 ......................
192 8 ......................
192 9 ......................
193 0 ......................
193 1 ......................
193 2 ......................
193 3 ......................
193 4 ......................
193 5 ......................
193 6 ......................
193 7 ......................
193 8 ......................
193 9 ......................
194 0 ......................
194 1......................
194 2 ......................

September. . .
October...........
November... .  
D ecem b er....

1943
January...........
February.........
M arch..............
A pril................
M ay .................
Ju n e .................
Ju ly ..................
August............
September. . .

Cotton Tobacco Potatoes
Sweet

Potatoes Corn Wheat Hay Cottonseed
TruckCents Cents Cents Cents Cents Cents Dollars Dollars

per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops

12 .4 10 .4 6 9 .6 8 7 .6 6 4 .8 8 8 .0 11.94 21 .59
32 .1 17 .3 249 .5 175.7 144.2 224.1 21 .26 51.73
12 .3 19 .5 103.8 118.7 58 .7 119.0 12.96 22 .18
18 .9 2 2 .8 96 .7 104.8 58 .6 103.2 11.68 35 .04
26 .7 19 .0 84 .1 104.4 80 .1 98 .9 12.29 43.69
2 7 .6 19 .0 87 .0 137.0 9 1 .2 110.5 13.28 38.34
22 .1 16 .8 113.9 171.6 99 .9 151.0 12.54 35 .07
15.1 17 .9 185.7 156.3 69 .9 135.1 13.06 27 .20
15 .9 20 .7 132.3 114.0 7 8 .8 120.6 12.00 28.56
18 .6 2 0 .0 82 .9 112.3 89 .1 113.4 10.63 37.70
17.7 18.6 93 .7 118.4 87 .6 102.7 11.56 34 .98
12 .4 12 .9 124.4 115.8 7 8 .0 80 .9 11.31 26.25

7 .6 8 .2 72 .7 92 .9 49 .8 48 .8 9 .7 6 17.04
5 .8 10 .5 43 .3 57 .2 28 .1 38 .8 7 53 9 .7 4
8 .1 12 .9 6 6 .0 59 .4 3 6 .5 58.1 6.81 12.32

12 .0 17.1 68 .0 79 .1 61 .3 7 9 .8 10.67 26.12
11 .6 16.1 49 .4 73 .9 77 .4 86 .4 10.57 35.56
11.7 17.2 9 9 .6 85 .3 76 .7 96 .0 8 .9 3 31 .78
11.1 19.9 88 .3 9 1 .8 9 4 .8 107.1 10.36 30.24

8 .3 17.2 55 .5 7 6 .9 49 .0 66 .1 7 .5 5 21.13
8 .7 13.6 68 .1 7 5 .4 47 .6 6 3 .6 6 .9 5 22.17
9 .6 15.1 70 .7 85 .2 59 .0 73 .9 7 .6 2 24.31

13 .3 19.1 64 .6 94 .4 64 .3 8 4 .0 8 .10 35.04
18.51 2 8 .3 110.0 108.3 7 9 .5 101.8 10.05 44.42
18.59 3 6 .8 107.7 120.5 8 2 .6 102.8 9 .0 3 45 .33
18.87 42 .3 102.5 107.9 7 7 .5 103.5 9 .3 9 46 .46
19.22 3 9 .8 108.4 103.5 7 5 .9 104.4 9 .8 4 45.01
19.55 4 0 .0 111.8 110.3 80 .2 110.3 10.46 44 .72

19.74 35 .1 117.8 121.4 88 .0 117.5 11.20 44 .34
19.68 18.2 125.7 129.8 90 .4 119.5 11.94 44 .88
19.91 16 .0 145.1 153.6 9 4 .8 122.7 12.28 45.73
20 .13 16 .0 166.8 179.2 100.2 122.3 12.61 45.89
20 .09 3 7 .6 190.7 225.1 103.4 122.8 12.66 46.11
19.96 57 .0 188.0 222.0 106.0 124.0 12.20 46.40
19.60 5 9 .0 167.0 267 .0 108.0 126.0 11.90 44 .50
19.81 3 8 .4 159.0 276 .0 109.0 127.0 12.20 50 .90
2 0 .2 0 3 7 .2 134.0 2 31 .0 109.0 130.0 12.90 51 .90

■

192 0 ......................  259
192 1......................  99
192 2 ...........................  152
1923 ......................  215
1924 ......................  223
192 5 ......................  178
192 6 ...........................  122
192 7 ...........................  128
192 8 .......................   150
192 9 ...........................  143
193 0 ......................  100
193 1 ............................  61
193 2 ......................  47
193 3 ......................  65
1934 ......................  97
193 5 ......................  94
1936 ......................  94
1937 ......................  90
193 8 ......................  67
193 9 ......................  70
194 0 ......................  78
194 1 ........................... 107
194 2 ........................... 149
- September. . .  150

October.............  152
November.. . .  155
December.. . .  158

1943
January  159
February  159
M arch.......  161
April.......... 162

K M ay     162
Ju n e...........  161
Ju ly ............ 158
August..............  160
September. . .  163

Index Numbers (1910-14 =  100)

166
187
219
183
183 
161 
172 
199 
192 
179 
124
79

101
124
164 
155
165 
191 
165 
131 
145
184 
272 
338 
407 
383 
385

338
175
154
154
362
548
567
369
358

358 201 223 255 178 240 • . .  •
149 136 91 135 109 103 . . . .
139 120 90 117 98 162 • • • •
121. 119 124 112 103 202 . . . .
125 156 141 126 111 177 150
164 196 154 172 105 162 153
267 178 108 154 109 126 143
190 130 122 137 101 132 121
119 128 138 129 89 175 159
135 135 135 117 97 162 149
179 132 120 92 95 122 140
104 106 77 55 82 79 117
62 65 43 44 63 45 102
95 68 56 66 57 57 105
98 90 95 91 89 121 104
71 84 119 98 89 165 126

143 97 118 109 75 147 113
127 105 146 122 87 140 122

80 88 76 75 63 98 101
98 86 73 72 58 103 109

102 97 91 84 64 126 121
93 108 99 • 95 68 162 145

158 124 123 116 84 206 199
155 138 127 117 76 210 191
147 123 120 118 79 215 226
156 118 117 119 82 208 238
161 126 124 125 88 207 293

169 139 136 134 94 205 277
181 148 140 136 100 208 301
208 175 146 139 103 212 302
240 205 155 139 106 213 291
274 257 160 140 106 214 253
270 253 > 164 141 102 215 308
240 305 167 143 100 206 315
228 315 168 144 102 236 308
193 264 168 148 108 240 311
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseedof soda ot ammonia meal
per unit N bulk per S. E. Mills

bulk unit N per unit N
1910-14............., .  $2 .68 $2.85 $3.50
1922.................... 3 .0 4 2 .5 8 6 .07
1923.................... . 3 .0 2 2 .90 6 .1 9
1924.................... 2 .99 2 .44 5 .87
1925.................... . 3 .11 2 .47 5 .41
1926..................... .  3 .06 2.41 4 .4 0
1927.................... 3 .01 2 .2 6 6 .07
1928.................... 2 .67 2 .3 0 7 .0 6
1929.................... . 2 .67 2 .04 5 .64
1930....................,.  2 .47 1.81 4 .7 8
1931................... 2 .34 1.46 3 .10
1932.................... 1 .87 1.04 2 .1 8
1933.................... 1 .12 2 .9 5
1934................... 1 .52 1 .20 4 .4 6
1935................... 1 .47 1 .15 4 .6 9
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 .0 2
1940................... 1 .69 1.36 4 .6 4
1941................... 1 .69 1.41 5 .60
1942................... 1.74 1.41 6.11

September. . 1.75 1.42 5 .69
October......... 1.75 1.42 6 .72
November... 1.75 1.42 6 .06
D ecem ber... 1.75 1.42 5 .68

1943
January........ 1 .75 1.42 5 .6 8
February.. . . 1.75 1.42 5 .83
M arch........... 1.75 1.42 6 .3 0
April............. 1.75 1.42 6 .29
M ay.............. 1.75 1.42 6 .29
June............... 1.75 1.42 6 .3 0
July................ 1.75 1.42 6 .3 0
August.......... 1.75 1 .42 6 .3 0
Septem ber.. 1.75 1.42 6 .30

Index Numbers

1922...................... 113 90 173
1923...................... 112 102 177
1924...................... 111 86 168
1925...................... 115 87 155
1926...................... 113 84 126
1927...................... 112 79 145
1928...................... 100 81 202
1929...................... 96 72 161
1930...................... 92 64 137
1931...................... 88 61 89
1932...................... 71 36 62
1933...................... 59 39 84
1934...................... 59 42 127
1935...................... 57 40 131
1936...................... 69 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

September. . . 65 50 163
October........... 65 60 163
November... . 65 50 173
D ecem b er.... 65 50 162

1943
January.......... 65 50 162
February........ 65 50 167
M arch............. 65 50 180
April................ 65 50 180
M ay................. 65 50 180
June................. 65 50 180
July.................. 65 50 180
August............ 65 50 180
September. . . 65 50 180

Fish scrap. Fish scrap. Tankagedried wet acid 11%11-12% ulated, 6% ammonia.ammonia. ammonia. 15% bone15% bone 3% bone phosphate.phosphate. phosphate. f.o.b. Chif.o.b. factory. f.o.b. factory. cago, bulk.
bulk per unit N bulk per unit N per unit N

$3.53 $3.05 $3.37
4 .6 6 3 .5 4 4 .7 5
4 .8 3 4 .2 5 4 .59
5 .02 4 .41 3 .60
6 .34 4 .71 3 .97
4 .9 5 4 .1 5 4 .3 6
6 .87 4 .3 5 4 .32
6 .63 5 .2 8 4 .9 2
6 .0 0 4 .69 4 .61
4 .9 6 4 .1 5 3 .79
3 .95 3 .33 2.11
2 .18 1.82 1.21
2 .86 2 .5 8 2 .0 6
3 .1 5 2 .84 2.67
3 .10 2 .65 3 .06
3 .42 2.67 3 .58
4 .66 3 .6 5 4 .04
3 .76 3.17 3 .1 5
4.41 3 .12 3 .87
4 .36 3 .3 5 3 .33
6.32 3.27 3 .76
5 .77 3 .34 5 .04
6 .77 3 .34 4 .86
5 .77 3 .34 4 .86
6 .77 3 .34 4 .8 6
5 .77 3 .34 4 .86

5 .77 3 .34 4 .86
5 .77 3 .3 4 4 .8 6
5 .77 3 .34 4 .8 6
5.77 3 .34 4 .86
6 .77 3.34 4 .8 6
5 .77 3 .3 4 4 .86
5 .77 3 .3 4 4 .8 6
5 .77 3 .34 4 .8 6
5 .7 7 3 .34 4 .8 6

(1910-14 = 100)

132 117 140
137 140 136
142 145 107
151 155 117
140 136 129
166 143 128
188 173 146
142 154 137
141 136 112
112 109 63

62 60 36
81 85 97
89 93 79
88 87 91
97 89 106

132 120 120
106 104 93
125 102 115
124 110 99
151 107 112
163 110 150
163 110 144
163 110 144
163 110 144
163 110 144

163 110 144
163 n o 144
163 n o 144
163 110 144
163 110 144
163 110 144
163 110 144
163' 110 144
163 110 144

High grad* 
ground 
blood, 
16-17% 

ammonia, 
Chicago, 

bulk, 
per unit N

$3.52
4.99
5.16
4 .25
4 .76
4.90
6.70 
6.00  
5 .72  
4 .68
2.46 
1.36
2.46 
3.27 
3 .65
4.25 
4 .30
3.53
3 .90  
3.39 
4.43
6.76 
6.97 
6.80
6 .53
6 .63

6.63
6.63
6.53
6.53
6.53
6.53
6.71
6.71
6.71

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
121
122
100
111
96

126
192 
198
193 
186 
186

186
186
186
186
186
186
191
191
191
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Super Florida
Tennessee
phosphate

rock.
Muriate 

ot potash 
bulk.

Sulphate 
clpotash 
In bags.

Sulphate 
ol potash 
magnesia.

Manure
salts
bulk.

Kalnlt,
20%
bulk.

phosphate land pebble, 75% t.o b. per unit. per unit. per ton, 
c.1.1. At

per unit. per unit.
Balti 68% f.o.b. mines. c.1.1. At c.1.1. At o.i.1. At e.1.1. At
more. mines, bulk. bulk. lantic and lantic and lantic and lantic and lantic and

per unit per ton per ton Gull ports Gull ports Gull ports Gull portsi Gull ports
1910-14............. SO.536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657 $0,655
1922.................... .566 3 .1 2 6 .9 0 .632 .904 23.87 . . . . .508
1923.................... .550 3 .0 8 7 .5 0 .588 .836 23.32 .474
1924.................... .502 2.31 6 .6 0 .582 .860 23 .72 .472
1925.................... .600 2 .4 4 6 .1 6 .584 .860 23 .72 . . . . .483
1926.................... .598 3 .2 0 5 .57 .596 .854 23 .58 .537 .524
1927.................... .535 3 .0 9 5 .5 0 .646 .924 25.55 .586 .581
1928.................... .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607 .602
1929.................... .609 3 .1 8 5 .5 0 .672 .962 26 .59 .610 .605
1930.................... .542 3 .1 8 5 .50 .681 .973 26 .92 .618 .612
1931.................... .485 3 .1 8 5 .5 0 .681 .973 26.92 .618 .612
1932.................... .458 3 .1 8 5 .5 0 .681 - .963 26.90 .618 .591
1933.................... .434 3 .11 5 .5 0 .662 .864 25.10 .601 .565
1934.................... .487 3 .1 4 5 .67 .486 .751 22.49 .483 .471
1935.................... .492 3 .3 0 5 .6 9 .415 .684 21 .44 .444 .488
1936.................... .476 1.85 5 .50 .464 .708 22 .94 .505 .560
1937.................... .510 1 .85 5 .5 0 .508 .757 24 .70 .556 .607
1938.................... .492 1.85 5 .5 0 .523 .774 25 .17 .572 .623
1939.................... .478 1.90 5 .5 0 .521 .751 24 .52 .570 .607
1940.................... .516 1.90 5 .5 0 .617 .730 . . . . .573
1941.................... .547 1.94 5 .6 4 .522 .748 25 .55 .570
1942.................... .600 2 .13 6 .29 .522 .748 25 .74 .205 e . e •

September. . .600 2 .2 0 6 .5 0 .503 .755 26 .00 .197 • • • •
October......... .600 2 .1 0 6 .2 0 .535 .755 26.00 .210 . . . .
November... .600 2 .0 0 5 .9 0 .535 .755 26 .00 .210 . . . .
D ecem ber... .600 2 .00 5 .9 0 .535 .756 26.00 .210 e e • •

1943
January .600 2 .00 5 .90 .535 .755 26.00 .210
February.. . . .600 2 .0 0 5 .90 .535 .755 26.00 .210 . . . .
M arch........... .608 2 .0 0 5 .9 0 .535 .755 26 .00 .210 . . . .
April.............. .640 2 .00 5 .90 .535 .755 26.00 .210 . . . .
M ay............... .640 2 .0 0 5 .9 0 .535 .755 26 .00 .210 . . . .
June.......... .640 2 .0 0 5 .9 0 .471 .665 22 .88 .176 . . . .
July................ .640 2 .6 0 5 .9 0 .503 .755 26.00 .188 . . . .
August.......... .640 2 .0 0 5 .9 0 .503 .755 26.00 .188
September. . .640 2 .0 0 5 .9 0 .503 .755 26 .00 .188

Index Numbers (1910-14 — 100)

1922.................... 106 87 141 89 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 • • • 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 87 116 68 79 93 74 72
1935.................... 92 91 117 58 72 89 68 76
1936................... 89 51 113 65 74 95 77 85
1937.................... 95 51 113 7l 79 102 85 93
1938................... 92 51 113 73 81 104 87 96
1939................... 89 53 113 73 79 101 87 93
1940.................... 96 53 113 72 77 87 . . . .
1941.................... 102 54 116 73 78 ioe 87 . . . .
1942.................... 112 59 129 73 78 106 84 . . . .

September. . 112 61 133 70 79 108 83 • e • e
-- October......... 112 58 127 75 79 108 85 • • • •

November... 112 55 121 75 79 108 85 s e e s
December.. . 112 65 121 75 79 108 85 • • • •

1943
January. . . . 112 55 121 75 79 108 85 • • • •
February... . 112 55 121 75 79 108 85
March........... 113 55 121 75 79 108 85 • e • •
April.............. 119 55 121 75 79 108 85 • • • e
M ay............... 119 55 121 75 79 108 85 • • • •
June............... 119 55 121 66 70 95 80 • • • •

July................ 119 55 121 70 79 108 82 • • • •
August.......... 119 55 121 70 79 108 82 • • • •

September.. 119 55 121 70 79 108 82 . . . .
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm  Products and All Commodities

Farm
prloes*

Prices paid 
by farmers 

for com
modities 
bougbt*

Wholesale 
prices 

of all com
modities!

Fertilizer Chemical 
materials! ammonlates

Organlo
ammonlates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79 i
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926................ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97 .
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 47 90 91 72
1935................ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 121 130 126 81 50 129 95 75
1938................ 95 122 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77 !
1941................ 122 130 127 86 56 130 102 76
1942................ 157 152 144 92 57 161 112 76

September. 163 154 145 91 57 154 112 74
October. . . 169 155 145 92 57 154 112 78
November. 169 156 146 92 57 158 112 78
December.. 178 158 147 92 57 154 112 78

1943 
Jan u ary .. . 182 160 149 92 57 154 112 78
February. . 178 162 149 92 57 155 112 78
March 182 163 150 93 57 160 113 78
April.......... 185 165 151 95 57 160 119 78 • j
M ay........... 187 167 152 95 57 160 119 78
June........... 190 168 151 93 57 160 119 69
Ju ly ............ 188 169 150 94 57 160 119 74
August.. . . 193 169 150 94 57 160 119 74
September. 193 169 150 94 57 160 119 74

• U. S. D. A. figures.
t  Departm ent of Labor index converted to 1910-14 base.
± The Index numbers of prices of fertilizer m aterials are based on original study 

made by the Departm ent of A gricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. Tht| 
series was revised and rew eighted as of March 1940 and November 1942.

i B eginning with June 1941, manure salts prices are F . O. B. mines, the only 
basis now quoted.

• *  T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  I s  h i g h e r  t h a n  t h e w e i g h t e d  " J ’* ’ ’* * * ?  f *
p r i c e s  a c t n a l l y  p a i d  b e c a u s e  s i n c e  1 9 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  'I® * 1* 
a g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 » «  o s ,  
t h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



H its  sectio n  co n ta in s  a sh o rt rer icw  o f  som e o f  th e  m ost p ra c tic a l and im p o rta n t b u lle tin s , and lists  
a ll recen t p u b lica tio n s  o f  th e  U nited  S ta tes  D ep artm en t o f  A g ricu ltu re , th e  S ta te  E xp erim en t S ta tio n s , 
and C anada, re la tin g  to  F e r tiliz e rs , S o ils , C rop s, and E co n o m ics. A file  o f  th is  d ep artm en t o f  B E T T E R  
C R O P S W IT H  PLA N T FO O D  w ould p ro r id e  a com p lete  in d ex  c o re r in g  a ll p u b lica tio n s  fro m  these 
sources on th e  p a rtic u la r  su b je c ts  nam ed.

Fertilizers

y “Effect o f Fertilizers on Orange Yields," 
Agr. Exp. Sta., Univ. o f Calif., Berkeley, Calif., 
Bid. 673, Oct. 1942, E. R. Parser and L. D. 
Batchelor.

“Fertilizers and Cover Crops for California 
Deciduous Orchards," Agr. Exp. Sta., Univ. o f 
Calif., Berkeley, Calif., Cir 354, April 1943, 
E. L. Proebsting.

"Emergency Labels for Specialty Fertilizer 
and for Victory Garden Fertilizer 6-10-4," 
Dept, o f Agr., State o f Calif., Sacramento, 
Calif., FM-66, Aug. 5, 1943.

“Commercial Fertilizer Sales as Reported to 
Date for the Quarter Ended June 30, 1943," 
Dept, o f Agr., State o f Calif., Sacramento, 
Calif., FM-67, Aug. 16, 1943.

“Fertilizers for 1944— Connecticut," Agron. 
Department, Univ. o f Conn., Storrs, Conn., 
Sept. 7, 1943.

“ Wartime Fertilizer Recommendations for 
Delaware," Ext. Serv., Univ. o f Del., Newark, 
Del., W. E. Folder No. 3 (Revised), July 1943, 
Claude E. Phillips and Eugene P. Brasher. . . .

"The Relation o f Boron in Illinois Soils to 
the Growth and Boron Content o f Crop 
Plants," Univ. o f 111., Urbana, III., 1943, 
Charles Henry Stinson.

"Fertilizer Recommendations for the Fall 
o f 1943," Agron. Dept., Purdue Univ., La
fayette, Ind.

“All-out Fertility for Food Production," 
Agr. Exp. Sta., Univ. o f Purdue, Lafayette, 
Ind., Agron. Mimeo 39, July 1943, George 
Scarseth and Gerald Mott.

“Cultural and Fertilizer Studies with Sweet 
Potatoes, Muskjnelons and Watermelons on 
Buckner Coarse Sand," Agr. Exp. Sta., Iowa 
State College, Ames, Iowa, Bui. P56, June 
1943, V. E. Hollar and E. S. Haber.
-  “Mycorrhizae and Phosphorus Nutrition of 
Pine Seedlings in a Prairie Soil Nursery," 
Agr. Exp. Sta., Iowa State College o f A. & M., 
Ames, Iowa, Res. Bui. 314, April 1943, A. L. 
McComb.

“Commercial Fertilizers in Kentucky In 
1942," Agr. Exp. Sta., Univ. o f Ky., Lexing
ton, Ky., Reg. Series, Bui. 34, June 1943, J. D. 
Turner, H. R. Allen, and Lelah Gault.

“Fertilizer Recommendations for Maine—

1944," Agron. Dept., Univ. o f Me., Orono, 
Me., Aug. 3-4, 1943.

"Fertilize Pasture and Hayland this Fall," 
Agr. Ext. Serv., Univ. o f Me., Orono, Me., 
E. Cir. 184, Aug. 1943.

“Fertilizers and Their Uses for Maryland," 
Agr. Exp. Sta., Univ. o f Md., College Park, 
Md., July 1943.

“Poultry Manure Its Use and Preservation," 
Ext. Serv., Mass. State College, Amherst, Mass., 
E. Leaf. 57, Revised May 1943, Ralph W. 
Donaldson.

“Fertilizer Recommendation for Wheat and 
Rye on Michigan Soils, 1943," Soil Sci. Dept., 
Mich. State College, East Lansing, Mich.

"County Fertilizer Data: Mixed Goods and 
Materials," State Dept, o f Agr., Jackson, Miss., 
July 1, 1942 through June 30, 1943.

“Wartime Fertilizer Information," Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bui. 
474, July 1943, L. D. Haigh and W. A. 
Albrecht.

“Differential Growth Response o f Certain 
Varieties o f Soybeans to Varied Mineral Nu
trient Condition," Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo., Res. Bui. 361, March 
1943, Denver I. Allen.

“New Fertilizer Program for New Jersey," 
Agr. Exp. Sta., Rutgers Univ. New Bruns
wick, N- /•» Cir. 471, July 1943.

“1943 Fertilizer Recommendations for 
Wheat, Other Fall-Sown Grains, and Per
manent Pastures," Agr. Ext. Serv., Ohio State 
Univ., Columbus, Ohio, No. 231, Revised 
I uly 1943.

“Fertilizer Report 1942,” Pa. Dept, o f Agr., 
Harrisburg, Pa., Gen. Bill. 589, Jtdy-Aug. 
1943.

"Fertilizing Pastures," Ext. Serv. Texas 
A. & M., College Station, Texas, MS-534, 
1943, Robert R. Lancaster.

“Need and Use o f Boron for Alfalfa." Agr. 
Exp. Sta., Burlington, Vt., Bui. 501, June 
1943, D. E. Dunklee and A. R. Midgley.

"Using Borax and Boric Acid to Control 
House Flies in Manure," Agr. Exp. Sta., Univ. 
o f Vt., Burlington, Vt., Pamph. No. 5, May 
1943, A. R. Midgley and D. E. Dunklee.

"Va.’s Wartime Field and Truck Crop 
Fertilizer Recommendations from Grades Ap
proved by the U. S. War Food Administra
tion," Ext. Serv., Va. A. & M. College &

3 7
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Poly. Inst., Blacksburg, Va., Cir. No. E-341, 
Revised Aug. 1943.

"Food for Victory," Agr. Ext. Serv. Va. 
A. & M. College & Poly. Inst., Blacksburg, Va.

•"On the Farm and Home Front," Agr. Ext. 
Serv., W. Va. Univ.. Morgantown, W. Va., 
Cir. WS 12 {Revised), June 1943.

"On the Farm and Home Front," Agr. Ext. 
Serv., W. Va. Univ., Morgantown, W. Va., 
Cir. WS 13. March 1943.

"Influence o f Lime and Fertilizers on Pas
ture Establishment and Production at Jeaner- 
ette, La., 1932 to 1938," US.D.A., Washing
ton, D. C., Cir. 666, May 1943, R. B. Carr 
and A. O. Rhoad.

"Cultural and Fertilizer Recommendations 
for Pecans," U.S.D.A., Washington, D. C., 
1943, Max B. Hardy and James H. Hunter.

Soils

"Influence o f Varied Soil Reactions on Growth 
and Yield o f Vegetable Crops on Newtonia 
Silt Loam and Ruston Fine Sandy Loam  
Soils," Agr. Exp. Sta., Univ. o f Ark-, Fayette
ville, Ark., Eul. 433, May 1943, Victor M. 
Watts and J. R. Cooper.

"Guide for the Selection o f Agricultural 
Soils," Dept, o f Agr., Ottawa, Canada, Publ. 
748, F.B. 117, July 1943, P. C. Stobbe and 
A. Leahey.

"Soil Survey—Knox County, Indiana," 
U.S.D.A., Washington, D. C., Series 1934, 
No. 23, May 1943, H. P. Ulrich, T. M. Bush- 
nell, D. R. Kunkel, J. S. James, R. R. Finley, 
E. G. Fitzpatrick, and James Thorp.

"A Study o f Some Chemical and Physical 
Properties o f the Clay Minerals Nontronite, 
Attapulgite and Saponite," Agr. Exp. Sta., 
Univ. o f  Mo., Columbia, Mo., Res. Bui. 354, 
Oct. 1942, O. G. Caldwell and C. E. Mar
shall.

"Mineralogical and Chemical Studies o f 
Soil Formation from Acid and Basic Igneous 
Rocks in Missouri," Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo., Res. Bui. 359, Jan. 1943, 
R. P. Humbert and C. E. Marshall.

C rops

f  The demand for fiber and the conse
quent desire of the Government that 
more hemp be grown in this country 
has brought forth two additional bulle
tins on this crop to supplement those 
previously reviewed. Wisconsin’s Spe
cial Circular entided, “What About 
Growing Hemp?” by A. H. Wright 
briefly covers die various points that 
should be considered when growing 
this crop. In connection with fertiliza
tion, it is brought out that soils should 
be fertile and that manure and commer

cial fertilizer usually will be needed. 
The fertilizers mentioned are 3-9-18 and
3-12-12 at the rate of 300 lbs. per acre. 
On some of the particularly fertile dark 
prairie soils of the State, straight super
phosphate is used, and lime is advan
tageous on the acid soils.

f  “Hemp,” by B. B. Robinson, U. S. 
Department of Agriculture Farmers’ 
Bulletin No. 1935, is one of the most 
complete publications that has been 
issued dealing with all of the factors 
concerned with growing, handling, 
and marketing the crop. This author 
also emphasizes the fact that hemp 
should not be grown on poor soil. 
While it is desirable that the soil be 
high in organic matter, peat and muck 
soils are not desirable owing to the low 
quality of fiber produced by plants 
growing on such soils. Local fertilizer 
practice is suggested in fertilizing the 
crop.

f  An interesting series of investigations 
on forage production, particularly as re
lated to hay, pasture, and silage, is sum
marized by D. S. Fink in Maine Agri
cultural Experiment Station Bulletin 
415, entitled “Grassland Experiments.” 
In a brief historical review of hay and 
pasture production in Maine, the author 
brings out the fact that the fertility of 
the soil in connection with grassland 
farming has usually been neglected, 
although in recent years there has been 
some attention paid to liming and the 
use of manure fortified with superphos
phate. This is considered insufficient to 
maintain the fertility of the soil and in 
view of this country now having ade
quate facilities for the production of all 
of its fertilizer needs, it was thought 
desirable to investigate the results pro
duced with more adequate attention 
paid to fertility levels.

Native pastures in Maine consist 
mostly of white clover and bluegrass. 
If properly handled, this pasture during 
the lush growth in the spring can pro
duce excellent forage for milch cows, 
but usually will not carry these cows 
through the hot weather because of
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poor growth of grasses during that 
period. Properly managed and ferti
lized native pastures, however, can carry 
dry cows and young stock through the 
entire grazing season. The author feels 
that only the best native pastures should 
be utilized, and these should be ferti
lized each year at the rate of about 60 
lbs. each of nitrogen, phosphoric acid, 
and potash per acre. He suggests that 
about one-half acre per cow be im
proved in this way. These nutrients 
should be furnished mainly by commer
cial fertilizers, since animals do not like 
to graze after manure top-dressings. 
Lime should be added, of course, in 
accordance with the acidity of the soil. 
Careful data on analysis of vegetation 
produced, utilization by cow, losses in 
various ways, balanced by food fed, are 
given to show how the author arrived 
at the recommendation of about 60 lbs. 
of each of the plant foods mentioned 
above.

Improving native pasture can be done 
most quickly by plowing, liming, fer
tilizing, and seeding; but just about as 
good results can be obtained by top- 
dressing, so as to eliminate the need 
for plowing. It is suggested that some 
ladino clover be sown on top of the 
sod, especially if the soil is rather moist. 
Data are given showing that untreated 
areas will produce around 700 to 1,000 
lbs. of milk per acre per year, while 
comparable areas with lime and ferti
lizers as suggested will produce up to 
4,500 lbs.

For summer and fall pasture, hay, 
and at least part of the silage, ladino 
dover-timothy mixtures are recom
mended. Considerable attention is given 
to the growing and handling of ladino 
clover for these purposes. Detailed 
analyses of the crop indicate that it com
pares very favorably with other clovers, 
being in general higher in minerals and 
nitrogen and lower in fiber; in fact, the 
analyses of the entire ladino clover plant 
compared very favorably with alfalfa 
leaf meal. Under favorable conditions, 
it grows luxuriantly throughout the sea
son and is very persistent, due to its

habit of re-seeding. It is highly desir
able that ladino clover be sown in com
bination with a grass such as timothy, 
rather than alone. The author points 
out that it does exceptionally well under 
rather wet conditions and can compete 
well with fast-growing grasses likely to 
be encountered under such conditions.

The author suggests that two acres 
of ladino-timothy mixture be main
tained per cow. The first crop can be 
used as hay and as silage, while the 
after-growth produces excellent clover 
pasturage through the summer and fall. 
A system of dividing the ladino clover 
area into fields to fit into a forage-pro- 
duction program is given. Seed also 
can be produced from ladino clover 
since the second crop will be almost a 
pure stand of clover. A particular ad
vantage with ladino clover in connec
tion with seed production is that the 
plant is palatable and nutritious, even 
at seed-production stage, which is not 
the case with alfalfa and other clovers. 
Seed production is still in the experi
mental stage, and problems of harvest
ing and threshing still have to be 
worked out.

The heavy production of forage by 
ladino clover-timothy mixtures makes 
a heavy drain on the fertility of the 
soil. Balancing gains and losses of nu
trients in connection with making hay 
and pasturing ladino clover-timothy 
mixtures indicates that 80 lbs. each of 
nitrogen, phosphoric acid, and potash 
per acre should be applied each year. 
This can be furnished by manure forti
fied with superphosphate, or by means 
of complete fertilizer. From carefully 
worked-out tables on the total require
ments of native improved pasture and 
ladino clover-timothy mixtures, it is 
shown that 16 tons of fortified manure 
would be needed to take care of all the 
plant-food requirements. It is estimated 
that only 1 2  tons of manure per acre 
would be available and that each year 
about 70 lbs. of nitrogen and potash 
and 142 lbs. of phosphoric acid should 
be purchased to supplement the ma
nure. It is suggested that 30 lbs. of
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each of the nutrients purchased be ap
plied on one-half acre of native pasture 
per cow. The remaining 40 lbs. of 
nitrogen and potash and 40 lbs. of phos
phoric acid should be applied as a top- 
dressing on one-half of the oldest stand 
of ladino clover-timothy. One and one- 
half acres of ladino clover-timothy mix
ture should receive the 1 2  tons of ma
nure supplemented with the remaining 
superphosphate.

All calculations are on the basis of 
one milch cow and would be multiplied 
by the number of cows in the herd. 
The author in his calculations uses the 
conventional analysis of manure as fur
nishing 1 0  lbs. each of nitrogen and 
potash and 5 lbs. of phosphoric acid. 
If the manure were not handled effici- 
endy, the plant-food content would un
doubtedly be considerably lower, and 
correspondingly larger amounts of fer
tilizer nutrients would have to be pur
chased.

"Plant Small Grains this Fall,” Ext. Serv., 
Univ. o f Ar\., Fayetteville, Ar\., Leaf. 58, 
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"Spinach Varieties,” Agr. Exp. Sta., Mich. 
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"Better Potatoes for Michigan,” Ext. Div., 
Mich. State College, East Lansing, Mich., E. 
Bui. 49 (Revised), April 1943, H. C. Moore.

"Growing Barley in Michigan,” Ext. Dir., 
Mich. State College, East Lansing, Mich., E. 
Bui. 248, April 1943, J. W. Thayer, Jr., and 
E. E. Down.

"A Legume Program for Orchards on 
Loamy Soils,” Ext. Div., Mich. State Col
lege, East Lansing, Mich., E. Bui. 249, April 
1943, Carter M. Harrison and Newton L. 
Partridge.

"Soybeans and Soil Conservation,” Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bid. 
469, May 1943, Dwight D. Smith.

"Victory Gardens for Town and City Fam
ilies," Agr. Ext. Serv., Univ. o f Mo., Colum
bia, Mo., Cir. 485, Feb. 1943, J. W. C. An
derson.

"Growing Potatoes for Home Use,” Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Cir. 
258, March 1943, Aubrey D. Hibbard.

"Growing Tomatoes for  Home Use,” Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Cir. 
266, May 1943, T. J. Talbert' and A. D. Hib
bard.

"Seasonal Variations in the Growth and 
Chemical Composition o f Kentucky Blue
grass,” Agr. Exp. Sta., Univ. o f Mo., Colum
bia, Mo., Res. Bui. 360, March 1943, E. 
Marion Brown.

"Flax A War Crop,” Agr. Ext. Serv., Mont. 
State College, Bozeman, Mont., Cir. 131, 
Feb. 1943, Ralph D. Mercer.

"Dry Beans A War Crop,” Agr. Ext. Serv., 
Mont. State College, Bozeman, Mont., Cir. 
132, Feb. 1943, Ralph D. Mercer and H. E. 
Morris.

"Producing Dry Peas,” Agr. Ext. Serv. 
Mont. State College, Bozeman, Mont., Cir. 
136, April 1943, G. H. Bingham.
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"Greater Farm Production for Nebraska," 
Agr. Exp. Sta., Univ. o f Nebr., Lincoln, Nebr., 
A. R. 56th, May 1943.

"The Home Vegetable Garden," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick,, N. J., 
Cir. 458, April 1943, Charles H. Nissley.

"Supplementary Hay Crops," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. ]., 
Cir. 465, May 1943, Gilbert H. Ahlgren.

"Field-Crop Experiments at the Conserv
ancy District Substation, 1938-1942," Agr. 
Exp. Sta., N. M. College o f Agr. & Mech. 
Arts, State College, N. M., Bui. 304, April 
1943, Rufus Stroud.

"Fifty-Fifth Annual Report," Agr. Exp. 
Sta., Cornell Univ., Ithaca, N. Y., 1942.

"Growing Hay Crops and Making Quality 
Hay," Ext. Serv., Cornell Univ., Ithaca, N. Y., 
Bui. 568, Feb. 1943, George H. Serviss and 
H. B. Hartwig.

"Ladino Clover," Ext. Serv., Cornell Univ., 
Ithaca, N. Y., Bui. 569, Feb. 1943, E. Van 
Alstine.

"Making Silage from Hay and Pasture," 
Agr. Ext. Serv., Cornell Univ., Ithaca, N. Y. 
Bui. 570, Feb. 1943, J. K . Wilson, E. S. 
Savage, and G. H. Serviss.

"Legumes Help to Meet Wartime Short
ages o f Nitrogen and Protein," Ext. Serv., 
Cornell Univ., Ithaca, N. Y., Bui. 571, W. E. 
Bui. 75, Feb. 1943, A. F. Gustafson.

"Increasing Potato Production in 1943," 
Agr. Ext. Serv., Cornell Univ., Ithaca, N. Y., 
Bui. 572, W. E. Bui. 76, March 1943, E. V. 
Hardenburg.

"Vegetable Seeds for 1943," Ext. Serv., 
Cornell Univ., Ithaca, N. Y., Bui. 573, W. E. 
Bui. 77, March 1943, Paul Work.

"Growing Corn for Silage and Grain," Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Bui. 580, 
W. E. Bui. 83, March 1943, S. R. Aldrich.

"Quality Hay, a Solution to Feed Short
age," Ext. Serv., Cornell Univ., Ithaca, N. Y., 
Bui. 596, W. E. Bui. 98, March 1943, E. S. 
Harrison.

"Cabbage Production," Ext. Serv., Cornell 
Univ., Ithaca, N. Y., Bui. 604, W. E. Bui. 
105, April 1943, G. J. Raleigh.

1  "Techniques in Measuring Joint Relation
ships," Agr. Exp. Sta., N. C. State College, 
Raleigh, N. C., T. Bui. 74, April 1943, Wal
ter A. Hendricks and John C. Scholl.

"Training in Horticulture," Ohio State 
Univ.. Columbus, Ohio, Sept. 1943.

Brief Summary o f Wheat Improvement 
Work in Oklahoma," Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Mimeo 

t  Cir. M-100, May 1943, C. B. Cross, Hugo 
Graumann, and K. Starr Chester.

"Fifty-Fifth Annual Report o f the South 
Carolina Experiment Station o f Clemson Ag
ricultural College," Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., Feb. 1943.

"Soybeans for Oil," Ext. Serv., Clemson 
Agr. College, Clemson, S. C., Cir. 238, April 
1942, H. A. Woodle.

"Upland Rice Culture," Ext. Serv., Clem
son Agr. College, Clemson, S. C., Cir. 240, 
May 1943, H. A. Woodle.

"South Dakota Fruit Garden," Ext. Serv., 
S. D. State College o f Agr. & Mech. Arts, 
Brookings, S. D., E. Cir. 399, May 1943, 
Frank 1. Rockwell.

"A Select List o f Varieties o f Fruits and 
Vegetables," Agr. Exp. Sta., Univ. o f Tenn., 
Knoxville, Tenn., Cir. 84, May 1943, Brooks
D. Drain.

"Plans for Summer Gardens," Agr. Ext. 
Serv., Univ. o f Tenn., Knoxville, Tenn., Leaf. 
61, June 1943.

"Tests o f Vegetable Varieties for the Winter 
Garden Region, 1937-1941," Agr. Exp. Sta., 
A. & M. College o f Texas, College Station, 
Texas, Bui. 626, Jan. 1943, Leslie R. Haw
thorn.

"Bibliography and Collected Abstracts on 
Rubber Producing Plants," Agr. Exp. Sta., 
A. & M. College o f Texas, College Station, 
Texas, Cir. 99, Nov. 1942, Alton I. Moyle.

"Pasture D em onstrationsE xt. Serv., A. & 
M. College o f Texas, College Station, Texas, 
MS-574, May 1943, R. R. Lancaster.

"Annual Report 1942," Ext. Serv., Texas 
A. & M. College, College Station, Texas.

"Grow Your Own Protein," Ext. Serv., 
Va. A. & M. College and Poly. Inst., Blacks
burg, Va., Cir. E. 374, June 1943.

"Pasture Guide Posts," Ext. Serv., Va. A. & 
M. College and Poly. Inst., Blacksburg, Va., 
Cir. E-375, June 1943.

"Spring Wheat for 1943,” Agr. Exp. Sta., 
State College o f Wash., Pullman, Wash., V 
Cir. 4, March 1943, S. P. Swenson, O. E. 
Barbee, O. A. Vogel, H. Jacquot, and I. M. 
Ingham.

"Alfalfa in Eastern Washington," Agr. Exp. 
Sta., State College o f Wash., Pullman, Wash., 
V Cir. 7, March 1943, Alvin G. Law.

Economics

1̂ The war requirements of the United 
Nations are making unprecedented de
mands on agricultural production in 
Canada. At the outbreak of the war, 
Canadian farmers were faced with 
problems of surpluses, much the same 
as their co-workers in the United States 
and many other countries of the world. 
The situation rapidly changed, and it is 
only by careful planning that Canada’s 
large share in total agricultural produc
tion by the United Nations can be met. 
The agricultural situation in the Do
minion and the plans that were taken 
for production during the current year 
are set forth in, “Objectives for Cana
dian Agriculture in 1943”, issued by the
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Agricultural Supplies Board of the Do
minion Department of Agriculture. 
The foreword by the Hon. J. G. 
Gardiner, Dominion Minister for Ag
riculture, states, “It is a challenging 
program. It calls for larger quantities 
of foods than Canada has ever under
taken to produce before—particularly 
meats, dairy products, eggs, fresh fruits, 
and vegetables . . . .  It is fully realized 
that maximum effort will be required 
to produce the volume of food outlined 
in this program—an effort that will tax 
the resources of every farm.” Owing 
to the comparatively large stocks of 
wheat on hand, and the desire to divert 
acreage to other crops, a 14% decrease 
in acreage was planned. Large stocks 
of rye also were on hand and the acre
age of this crop was reduced 31%. 
Increases in oats, barley, and hay were 
programmed in order to meet the needs 
of increased animal production in both 
Canada and the United States. Prac
tically all animal and dairy products, 
with the exception of condensed milk, 
were scheduled to be increased consid
erably, with percentages running as
high as 28%. Eggs and poultry were 
to be increased about the same amount. 
Among fruits and vegetables, potatoes 
were scheduled for 1 1 %  increase in 
acreage, while other vegetables were to 
be maintained or increased as possible. 
Field peas at present acreage and a 
reduction in field beans were contem
plated because of large supplies on hand 
and no anticipation of increased de
mand. Large increases in acreages of
sugar beets, soybeans, tobacco, and
clover seeds were scheduled in order to 
meet anticipated increased demand for 
them.

"Second Annual Report, Solano County, 
Almond Efficiency Study, Crop Year 1942," 
Farm Advisor’s Office, County Library Build
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Brunk and J. Wayne Reitz.
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Agr. Exp. Sta., Iowa State College, Ames, 
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"Some Investigations on the Suitability of 
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"Dollars and Sense in Farming," Agr. Exp. 
Sta., Mich. State College, East Lansing, Mich., 
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Agriculture’’ Agr. Exp. Sta., Univ. o f Minn., 
St. Paul, Minn., Bui. 366, May 1943, Rex W. 
Cox, Warren C. Waite, and W. B. Garver.

"Cost o f Producing Cotton in Southeast 
Missouri, 1941," Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Bui. 467, April 1943, B. H. 
Frame.

"Farm Size and Its Relation to Volume 
o f Production Operating Costs and Net Re
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Agr. Exp. Sta., Univ. o f Nebr. College of 
Agr., Lincoln, Nebr., Bui. 346, June 1943, 
Walter L.* Ruden.

"The Outlook for Waxy Sorghum in Ne
braska,” Exp. Sta., Univ. o f Nebr. College of 
Agr., Lincoln, Nebr., Cir. 73, May 1943, R. L. 
Cushing.

"Land Utilization in New Hampshire," 
Agr. Exp. Sta., Univ. o f N. H., Durham, N. 
H., Bui. 344, Oct. 1942, John C. Blum.

"Farm Manpower Situation North Caro
lina, 1943," Agr. Exp. Sta., State College 
Station, Raleigh, N. C., Bui. 340, June 1943,
G. W. Forster, C. Horace Hamilton, R. E. L. 
Greene, and Selz C. Mayo.

"A Farm Management Study of Farms 
with Dairy Enterprises in the Ogden Area, 
Utah, 1937-39,” Agr. Exp. Sta., Utah State 
Agr. College, Logan, Utah, Bui. 308, June
1943, George T. Blanch and Dee A.fEroad- 
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"EconoYnic Conditions and Problems of Ag
riculture in the Yakima Valley, Washington!’ 
Agr. Exp. Sta., Pullman, Wash., Bui. 428, Jan. 
1943, Wallace McMartin.

"Washington Apple Production Costs, 1939- 
43," Agr. Exp. Sta., State College o f Wash., 
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Buchanan, A. W. Peterson, and G. A. Lee.

"Production and Consumption o f Fruits, 
1909-40," U. S. D. A., Washington, D. C., 
July 1943.



The Soils That Support Us
(A Book Review)

I ' i

A BOOK on soils that truthfully can 
be designated as “not just another 

textbook” is “The Soils That Support 
Us,” by Charles E. Kellogg, The Mac
millan Company, New York, 1941, 
$3.50. While the subtitle reads “An 
Introduction to the Study of Soils and 
Their Use by Men,” it is doubtful if 
the book would fully serve as a text
book for a technical or even intro
ductory study of soils, owing to the 
general rather than specific treatment 
of much of the subject matter. The 
author presents his material in a philo
sophical manner, with numerous di
gressions into sociological relationships 
of soils unusual but by no means un
suited to a textbook on soils. Attention 
is repeatedly drawn to the effects of a 
certain soil, and the surrounding con
ditions due to or causing this soil, on 
the habits, traits, or economic status of 
the people to be found on such soil.

Practically all the subjects usually 
covered in conventional textbooks on 
soils are included but are presented in 
a discussional rather than descriptive or 
tabular form. The author’s back
ground of study and work in the field 
of soil classification is evident in his 
approach to the various subjects. Rela
tionships of soil properties or character
istics to the origin and development of 
the soil are constantly emphasized.

The titles of the chapters, for the 
most part, are suggestive rather than 
descriptive. Chapter one, “In the First 
Place,” introduces the reader to the 
scientific concept, the development of 
the interest in soils through the ages, 
and reasons why the soil is important 
to the plant. The next chapter, “The 
Building Material for Soils,” takes up 
the chemical, mineralogical, and petro- 
graphic composition of soils and shows 
how soils begin to form as a result of 
geological action. The chapter on “Life 
and the Soil” discusses plants growing 
on the soil, but mainly the micro-organ

isms growing in the soil, and their in
fluence on it. In the fourth chapter, 
“The Parts of a Soil” are considered; 
first, the mechanical make-up of the 
soil, such as texture, structure, and 
porosity; and then the materials in 
solution in the soil, with the interme
diate soil colloids briefly touched on. 
In this chapter the important subject 
of the soil profile is taken up in some 
detail. The chapter entitled “The 
Rains Come and Go” discusses how the 
soil gets, utilizes, and disposes of the 
rain that falls on it, and the relation
ship of this and temperature to the 
kind of soil formed. “Soils of Little 
Places and of Big Places” gives the 
broad grouping of different kinds of 
soils over the world with particular 
emphasis on those in the United States. 
The next four chapters are entitled, 
“Soils of the Grasslands,” “Soils of the 
Desert,” “Soils of the Forested Lands 
(Temperate),” and “Soils of the For
ested Lands (Warm and Tropical),” re
spectively. They take up in some de
tail the kinds of soils in the regions 
indicated in the titles, their character
istics, the reasons for their development, 
and their relationships to each other, 
with some attention to their utilization. 
“Men Use the Soil,” the eleventh chap
ter, contains a general discussion of the 
utilization of the soil, with some atten
tion to the economic and sociological 
problems involved. More specific adap
tations of the general soil groups for 
growing the individual crops are given 
in “Soils for Different Crops.” In 
chapter thirteen, “Plowing and Dig
ging,” tillage forms ĥe subject matter. 
The following chapter, “Fertilizers and 
Lime”, takes up in a general way the 
material indicated by the subject. 
“Control of Water on the Soil” makes 
up chapter fifteen, with a discussion of 
drainage, irrigation, erosion and its 
control, and alkali soils. “When Do 
Soils ‘Wear Out’ ” is the provocative
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title of chapter sixteen and brings out 
that the change in the fertility status 
of a soil for better or worse is due to 
management by the people on the land, 
sometimes impelled by forces beyond 
their control. When the land is aban
doned for one reason or another, it will 
in time return to its original status as 
determined by the equilibrium of the 
soil in its environment. Some of the 
sociological problems involved are also 
brought out in this and the next chap
ter, “Planning the Use of the Soil.” 
Direct and indirect planning for large 
regions down to communities and in
dividual farms are discussed. The final 
chapter is devoted to “Soil and Our Fu
ture.” This is a philosophical approach 
to the importance of soil in shaping 
peoples and their histories.

Dr. Kellogg is eminently fitted by 
training and position to write a book 
of this type. In charge of the Division

of Soil Survey of the U. S. Department 
of Agriculture, he has had unusual op
portunity to travel extensively and has 
at his disposal the vast fund of informa
tion on soils all over the world accumu
lated by the staff built up by his prede
cessor, Dr. C. F. Marbut, and well 
maintained by Dr. Kellogg. He has 
called on this personal and accumulated 
knowledge, supplemented by broad 
reading, to write an interesting book. 
It should appeal to the more mature 
reader, particularly the advanced col
lege student, county agent, teacher, and 
agricultural adviser desiring a broader 
outlook than may be furnished by ad
hering only to one textbook on soils. 
It also should appeal to the reader 
whose acquaintanceship with the soil 
has been inaugurated or renewed by 
the ubiquitous Victory Garden and 
whose interest in the soil leads him in 
quest of further information.

Soil Management For Field Beans
(From page 24)

inch to the side of and 1 % to 1 % 
inches below the seed. If the type of 
drill equipped to place the fertilizer in 
a band to the side of and below the 
seed is not available, apply no fer
tilizer directly to the bean crop but add 
the amount of fertilizer intended for 
the bean crop to the rate of applica
tion on other crops in the rotation, such 
as sugar beets, small grains, and alfalfa, 
that are known to respond well to fer
tilizer applications.

2. The generally recommended rate 
of fertilizer application is 150 to 300 
pounds per acre.

3. Use a fertilizer containing twice 
as much phosphate as potash—that is, 
a 2 : 1  ratio.

4. Large increases in yields of beans 
from the use of commercial fertilizer

are not as a rule obtained. On the av
erage, an increase in yield of 2 to 4 
bushels per acre from 150 to 300 
pounds of fertilizer has been obtained 
provided the fertilizer is applied by 
the proper method of application.

5. Plow down a green manure crop 
for the beans. Sweet clover is an 
ideal crop for this purpose. However, 
it is important that the sweet clover be 
plowed down when it reaches a height 
of 8  or 9 inches.

6 . Unfavorable climatic factors, espe
cially during the blooming period, may 
be responsible for the inconsistencies 
of seasonal response to fertilizer ap
plications.

7. Spacing of plants in the rows has 
little effect on the yield of beans until 
the distance between plants is greater 
than 8  inches.



October 1943 45

R eferences

Cook, R. L. Plant Symptoms Show 
N eed for Potash. Better Crops. 25 
(10) 1941.
Davis, J. F . The Effect of Sweet

Clover Green Manure on Crop 
Yields on Heavy Soils in Michigan. 
Proc. of Soil Sci. Soc. 7. 1942. 
Millar, C. E., Cook, R. L., and 

Davis, J. F. Fertilizers for White Pea 
Beans. Special Bui. 296. 1938.,

Meeting the Needs For the 4 F’s
( From page 1 0 )

other crops. For this reason even more 
care should be exercised in providing a 
good turnover of organic matter and 
nitrogen in the soils where these crops 
are grown. Even where good legume 
crops have been grown on the land the 
year previous and all the crop is har
vested from the land, or the above 
crops follow pasture or meadow crops 
that have no legume crops or very poor 
ones growing in them and no manure 
is applied, it would likely be advisable 
to use a complete fertilizer containing 
nitrogen when available.

The lighter the soil, or the lower it 
is in organic matter or nitrogen, the 
higher the nitrogen content of the fer
tilizer should be. Possibly the fertilizer 
that would be best for these crops, espe
cially on soils low or comparatively low 
in organic matter, would be the analysis 
highest in nitrogen that has been made 
available for use on them. For such 
crops grown on soils moderately low in 
organic matter where no legumes or 
only poor crops of legumes had been 
grown recently and very little or no 
manure has been applied within the 
last year or two, possibly the 4-10-6, 
4-12-4, 4-16-4 fertilizers would be best. 
If, however, potash-deficiency symptoms 
had been definitely evident under such 
conditions, a 3-12-12 fertilizer would 
likely be best. If cotton rust had been 
appearing on this kind of land, a 3-9-18 
fertilizer may then be advisable for this 
crop.

In determining the amount of ferti
lizer to apply, it is well to remember 
that a good yield of most field crops will

remove the equivalent of about 100-150 
lbs. of 2 0  per cent superphosphate from 
the soil annually. The higher the yield 
the more will be removed. This does 
not take into consideration that usually 
fixed in the soil. This may be fully 
half this amount. The higher the clay 
content of the soil, the more the soil 
has been leached and the lower the soil 
is in lime and other basic materials, the 
greater will be the extent of this phos
phate fixation. Some of the special 
crops like vegetables, tobacco, cotton, 
etc., will also normally remove more 
than most of the commonly grown field 
crops. Since most soils are low in phos
phorus, at least as much phosphate fer
tilizer should be applied as is removed 
by the crops growth. In addition to this, 
as much nitrogen and potash should be 
supplied as the condition of the soil and 
the deficiency symptoms of previous 
crops grown on the land would indicate 
was needed.

For instance, in a one-year rotation of 
small grain and lespedeza where fer
tilizer is applied each year, probably 
100-150 lbs. annually. of 0-20-0, or a 
mixed fertilizer containing 2 0  units of 
available phosphate would be sufficient. 
If, however, red or sweet clover is 
seeded in this small grain and fertilizer 
will not be used on the land again for 
two years, approximately double this 
amount should be applied. Grass and 
pasture crops that are usually fertilized 
only once in every 3 or 4 years should 
receive amounts that coincide as closely 
as possible with the frequency of appli
cation. Nitrogen and potash should, of
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course, be added in addition to the 
phosphate, where the soil conditions, 
deficiency symptoms, and previous crop
ping would indicate they are needed.

The suggested acre rates of fertilizer 
for average conditions and the recom
mended methods of application are as 
follows:

Barley, wheat, or rye, 150-200 lbs. 
drilled in as seeded.

Oats, 100-150 lbs. drilled in at seeding 
time.

Corn or sorghums, 100-150 lbs. in 
bands 5 4 - 1  inch from seed and 1 - 2  

inches deep.
Alfalfa, 250-300 lbs. drilled when 

seeded, or in old stands.
Clovers and lespedeza, maximum 

amounts recommended for the nurse 
crops; seeded alone 150-200 lbs.

Grass seedings, 200-400 lbs. drilled 
in at seeding time.

Grass, old stands, 250-500 lbs. drilled 
2-4 inches deep.

Vegetables, 300 lbs. or more worked 
into the soil, put to the side of row, or 
both.

Tobacco 250-400 lbs. bedded 3-6 
inches deep in row or in bands about 3 
inches to side and 1 inch below root 
crown.

Cotton, 200-300 lbs. bedded in row
4-6 inches deep 2-3 weeks before plant
ing or 2 J4  inches to side and 1 5 4  to 
2  inches below seed.

Phosphate fertilizers or fertilizers 
high in phosphate should be worked 
into the soil to a depth of 2-4 inches in 
order to get the fertilizer down where 
the plant roots are and where there is 
sufficient moisture to dissolve the fer
tilizer. This can usually be done best 
in seeding small grains, clovers, alfalfa, 
and grasses by applying them through 
the fertilizer attachment of a grain drill. 
Where one of these is not available, it 
may be broadcast and worked into the 
soil with a disk, springtooth harrow, or 
field cultivator ahead of seeding. Fer
tilizer may also be mixed with the small 
grain and drilled through the grain 
hopper of a regular grain drill. Where 
this is done, however, the bearings and

gears should be clean and well oiled 
before using and all the fertilizer 
thoroughly washed out of the drilling 
mechanism and all bearings well oiled 
afterwards.

The accepted practice in the past has 
been to apply fertilizer to row crops 
through a fertilizer attachment of a 
corn or row planter. Tests made with 
this method have shown better results 
where the fertilizer was placed in bands 
54-3 inches to side of seed and at least 
as deep as the seed is planted. More 
recent trials seem to indicate rather 
strongly that, especially for summer 
growing crops like corn and soybeans, it 
may be advisable to turn the fertilizer 
under or place it in the bottom of the 
furrow when plowing the land. In dry 
seasons, there may be less possibility of 
injury when fertilizer is applied in this 
manner and it is deep enough to be in 
more constant contact with moisture, 
but not so deep but that the feeder 
roots can take advantage of it.

In purchasing commercial fertilizers, 
preference should be given the higher 
analyses in order to reduce to the mini
mum the number of bags needed, the 
cost of transportation, and the handling 
charges. The number of fertilizer 
analyses now on the market has been 
greatly reduced and it will likely be
come increasingly difficult “for the dura
tion” to purchase straight nitrogen fer
tilizer, or mixed fertilizers containing as 
high nitrogen content as formerly.

Since vegetable crops are intensively 
grown, represent a higher acre cost, are 
used directly for human consumption, 
and their production and nutritive value 
are so definitely affected by the fertility 
level of the soil, areas devoted to such 
crops should naturally receive first con
sideration from the standpoint of proper 
soil treatment.

Fall-planted crops usually respond 
better to fertilizer than do spring- and 
summer-planted crops. The greatest re
turn is usually received from fertilizers 
applied to fall-sown small grains which 
act as nurse crops for legumes and 
grasses, or from direct applications to 
grasses and sod legumes. Of the small
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grains, barley, wheat, rye, and oats re
spond in about the order named. 
Alfalfa and red clover are usually the 
most responsive of the legumes. The 
grasses respond chiefly to nitrogen ap
plied either as organic matter or com
mercial fertilizers. Sorghums, because 
of their more extensive root systems and 
their ability to withstand drought may 
give higher returns from fertilizer than 
will corn.

Deficiency Symptoms

By observing the nature of the growth 
of crops produced on the land, it is pos
sible to determine with a fair degree 
of accuracy which of the more im
portant plant foods may be deficient or, 
on the other hand, are sufficiently avail
able for best growth. For instance, 
since nitrogen promotes vegetative 
growth, there is usually a luxuriant 
green foliage where it is plentiful and 
the supply of other nutrients is ade
quate. An excess of this element, how
ever, tends to retard maturity and pro
duce long weak stalks or straw, thus 
increasing lodging or falling down.

Nitrogen deficiency is usually first 
observed by a slowing down of growth, 
some plants becoming more slender, 
with relatively small stems and fewer 
branches. The loss of green color may 
be merely a paling or the development 
of a distinctly characteristic yellow color.

The lack of available nitrogen usually 
shows itself first in the lower leaves. 
The yellowing and firing proceeds up
ward on the plant and inward from the 
leaf tip with the edges of the leaves 
firing last. Symptoms of nitrogen defi
ciency in the midseason stages of growth 
may sometimes be hard to distinguish 
from those of drought.

A plentiful supply of available phos
phorus in the soil stimulates earlier de
velopment of an extensive root system 
and tends to hasten maturity. Indica
tions of phosphorus deficiency are often 
difficult to detect in plants. In the 
majority of cases, a lack of phosphorus 
causes a slowing down of growth with 
smaller yields of the seed or grain and a 
tendency towards delayed maturity.

Abnormal growth conditions in corn, 
often called “purple corn,” may indicate 
a lack of available phosphorus, although 
other unfavorable growth conditions 
may cause similar abnormal color de
velopments. The addition of lime to 
lime-deficient soils has been shown to 
increase the availability of the phos
phorus in the soil and of that applied 
in the form of fertilizer.

Lime, or calcium, may tend to prevent 
plant injury by keeping an excess of 
certain other elements from becoming 
available. Calcium or lime deficiency 
seems to show up most in legume crops. 
In cases of extreme deficiency the young 
plants may succumb to drought or win
ter-killing without developing very defi
nite lime-deficiency symptoms.

Severe calcium starvation in legumes, 
like red clover, may cause white spotting 
of the leaves, similar to those caused by 
a deficiency of available potash. With it 
the leaf stems may wilt, while the leaf 
blades may remain turgid. All of these 
symptoms are usually accompanied by 
a decrease in growth. The acid reac
tion of the soil may reduce the avail
ability of calcium and phosphorus and 
increase it in the case of iron, man
ganese, aluminum, and zinc to the point 
where they may become toxic or poison
ous. On the other hand an excess of 
lime or calcium in the soil may reduce 
the availability of certain essential plant 
foods, especially potash.

Importance of Balance

If the various essential nutrient ma
terials are available in the right propor
tion, a uniform deficiency of all of 
them may produce normal growth, but 
the plants will be small and the yield 
low. When only one element is defi
cient in an otherwise balanced soil, the 
growth rate is not only retarded, but 
the nature of growth is abnormal and 
some of the above deficiency symptoms 
will likely develop.

A deficiency of one element may also 
be essentially the same as an excess of 
all the other essential elements. Instead 
of a given symptom being one of plant- 
food deficiency, it could be caused by an
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excess of other plant-food elements. It 
is also possible to have a large enough 
excess of some one plant food to prevent 
sufficient utilization of another element 
for normal growth. This may pro
duce definite deficiency symptoms even 
though there may be an adequate sup
ply of all essential elements present.

Light, temperature, and the amount 
and distribution of rainfall during the 
growing season may affect the quantity 
of the different plant foods required by 
the plant, and the amounts which be
come available. Because of this, certain 
plant-food deficiency symptoms may 
appear in unfavorable seasons even 
though there may be a fair balance of 
the total essential plant foods in the 
soil in available form. On the other 
hand, in abnormally favorable seasons 
deficiency symptoms may not appear

even though there might be a definite 
lack in the soil of one or more of the 
essential plant foods. In case symptoms 
develop when there is a lack of more 
than one of the essential plant foods 
available, the most pronounced symp
toms are usually those of the element 
which is most lacking. Furthermore, ■ 
it is possible for the deficiency symptoms 
of one element to completely mask the 
symptoms of other deficiencies.

Nearly every available acre now pro
duces some form of food, feed, fiber, or 
fat. Greatest returns of high quality 
products are secured from the land 
when we efficiently conserve and utilize 
all of the by-products of the farm and 
provide an adequate supply and balance > 
of the plant foods essential for normal 
growth, through the addition of lime 
and the needed fertilizer elements.

"Lucky City”
{From page 26)

he thinks a lot of this crop. Last year 
he sold $300 worth of potatoes off this 
patch, and then planted it to corn and 
harvested 51 bushels per acre. He pro
duced plenty of feed for all of the 
livestock on the farm, and sold $500 
worth of corn.

How can Mr. Kehle cultivate so 
much land with so little labor? “A 
carefully planned system of farming 
that includes the maximum acreage in 
broadcast crops readily harvested with 
machinery, a planting schedule that 
spreads work as evenly as possible 
throughout the year, use of tractor 
power and machinery, and long hours 
of hard work” is his answer. When 
Alphonse went off to the Army, Eugene 
bought a milking machine and kept 
on milking the dairy herd. Big fields, 
long rows, tractor plows, two-row 
planters and fertilizer distributors, cul

tivators and combines, enabled him to 
do a lot of work in a day.

Fertilization is another answer to 
high production on the Kehle farm. 
Twenty tons of slag were applied on 
crop and pasture land this year. A 
complete fertilizer was used under corn 
and cotton. Limestone and phosphate 
were applied on permanent pastures. 
“Basic slag is the best thing ever put 
up in paper bags except sugar,” says 
Mr. Kehle. He has obtained remarka
ble results from the application of this 
material on oats and lespedeza, cow- 
peas and soybeans, and on permanent 
pastures.

Mr. Kehle never goes to bed before 
11:00 at night and is up around 4:30 
in the morning. But in spite of the 
long hours of toil, he “enjoys farm 
life.” He says he “likes to see things- 
grow. That’s where I get my pleasure.
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I like to see the calves frolicking in the 
pastures, the oat fields waving in the 
wind, corn in the tassel, and the fields 
of cotton at fruiting time.”

When Mr. and Mrs. Tony Klaas 
bought their present 80-acre farm, it 
was a picture of neglect and waste. On 
every side the fields were growing up 
in briars and bushes. The pastures 
were infested with weeds. The fences 
had fallen down. The house was in 
disrepair. The roof was caving in. The 
windows had been broken out. Some 
of the boards on the outer walls had 
been burned for fuel. One room had 
been used as a smokehouse. In the 
barn, the stables had not been cleaned 
out in so long that the manure had 
accumulated up to the level of the 
feeding troughs.

How the Klaases have improved the 
whole farm and built a modern home 
with all the comforts and conveniences 
of the city and the beauty of the coun
try is one of the most inspiring stories 
I have found in farm life. The fields 
have been cleared of bushes and briars. 
Old pastures have been improved. New 
pastures have been established. A mod
ern barn, a new milk house' with ade
quate refrigeration facilities, brooders, 
and poultry houses have been built. A 
new smokehouse and storage room 
with double, insulated walls serves as 
a cool and convenient place to keep 
cured meats and all kinds of canned 
and preserved products.

The home has been completely re
modeled and tastefully furnished. It 
has a fully equipped bathroom with 
hot and cold water, porcelain range, 
built-in cabinets, electric pressure pump, 
kitchen sink, breakfast nook, electric 
lights, and other conveniences.

Mrs. Klaas is proud of the family’s 
war record. Mr. Klaas was in World 
War I and although she idolizes Bobby, 
who is 19, she said she “did not want 
him deferred.” He left his employ
ment in an aircraft factory at New 
Britain, Connecticut, where he worked 
1 2  hours a day and where in eight 
weeks he won the Army’s E for excel
lence and received a salary of $81 a

week, to enlist in the U. S. Army Air 
Corps. Mrs. Klaas takes pride in show
ing visitors Bobby’s handiwork. He 
has made a radio table, magazine rack, 
a model airplane, and other things. 
He has two rifles and is an expert shot.

The Klaases have already sold 1 , 0 0 0  

friers this year and will raise 1,500 
more. They milk 14 cows and produce 
milk, chickens, and eggs for the Food 
for Freedom Program. Marguerite and 
Henrietta, now in high school, help 
with the farm work when they are 
at home.

Mr. and Mrs. Tony Weisenberger 
have two sons in the service, Herman 
in Africa and Herbert in the Coast 
Guards. They have a big herd of dairy 
cows, fine pastures, and raise lots of 
oats and lespedeza hay.

Mr. and Mrs. F. P. Jerome have 
three boys. Francis, Jr., is an airplane 
mechanic, served in Australia, and took 
part in the battle of Tunisia.

W hy “Lucky City” Is Lucky

Space forbids telling about all of the 
families in Gluckstadt and the mag
nificent contribution they have made 
to the war effort. But we will outline 
some of the main factors which have 
enabled them to make “Lucky City” 
one of the outstanding rural communi
ties in Mississippi.

They have improved the fertility of 
the soil. They love the land. They 
husband every pound of fertility. They 
produce high crop yields. They grow 
either winter or summer legumes, or 
both, on all cropland. They plant a 
minimum acreage to clean, cultivated 
row crops. They raise a maximum of 
broadcast, soil-building crops. They 
carefully save all barnyard manures. 
They apply limestone and superphos
phate on pastures and use mixed fer
tilizers under cotton. About one-third 
of all cropland is planted to oats and 
lespedeza, which protect the soil nearly 
the entire year, give two crops from the 
same land, and help maintain the sup
ply of organic matter in the soil. Fre
quently, cowpeas are plowed under in 
September before planting oats in Oc
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tober. As a result, the yield of oats has 
averaged from 50 to as high as 80 
bushels per acre. They plant good seed 
of the best varieties. This community 
has established a reputation for the ex
cellent Texas Red Rust Proof oats 
which they grow.

Plenty of feed for all livestock is 
produced on the farm—corn and oats 
for grain; lespedeza, cowpeas, and soy
beans for hay; corn and sorghum for 
silage. Cotton seed is swapped for cot
tonseed meal. Improved pastures play 
an important role in the dairy feeding 
program, and special pastures are built 
for hogs.

Probably in no other community in 
Mississippi will you find such adequate 
barns and buildings in which to store 
feed and house and handle livestock. 
All buildings are strongly constructed 
and arranged for convenience. Deep 
wells and water tanks provide plenty 
of clean, fresh water for livestock, 
dairy barn, milk house, and all neces
sary purposes. All buildings are elec
trically lighted.

Gluckstadt farmers make efficient 
use of improved machinery. They have 
tractors and tractor equipment, disk

plows and harrows, manure spreaders, 
seed drills, cultivators, combines, mow- j 
ing machines, corn binders, and feed 
grinders. They have some of the most 
complete and best equipped workshops 
ever seen on the farm. They repair 
practically all of their own machinery. 1

Cotton production is strongly sup
plemented with dairying and poultry 
raising, which bring in money every Ij
month during the year. Each family 
has from 15 to 35 dairy cows and from 
100 to 575 laying hens.

These families “live-at-home.” In 
addition to producing plenty of milk 
and butter, chickens and eggs, they ' 
have excellent gardens, can plenty of 
fruits, meat, and vegetables, and raise 
their own meat supply. The homes are 
painted, equipped with electric cur- 1 
rent, running water, and other con- 1 
veniences.

The people are peaceful. They be
lieve in law and order. It is significant 
that during the 37 years of its history, i 
there has never been a single arrest or 
civil suit in the community—a record 
they are proud of. They have a splen
did church, and they send their chil- 1 
dren to school in nearby Canton by bus.

Soil Conservation In Puerto Rico
(From page 18)

ployed by the Extension Service and 
other agencies.

Puerto Rico’s role in helping to 
win the war may appear insignificant 
in comparison with the larger and 
wealthier countries to the north and 
south. But it should be borne in mind 
that the Island’s lifeblood is dependent 
upon maritime commerce, involving the 
production and exportation of highly 
specialized crops eagerly sought after 
by other countries of the world.

Today the regular flow of maritime 
trade has been reduced to a trickle and

this has seriously jeopardized, tempo
rarily at least, the economy of the Is
land. The unified efforts being put 
forth by the crowded population toward 
self-sufficiency involving complex so
cial and economic adjustments—and 
even a grim battle to survive— repre
sent for this group of American citi
zens a major contribution and no small 
sacrifice. And upon proper use of 
Puerto Rico’s soil resources may de
pend the survival of the people in this 
outpost of America.



October 1943 51

Oneida County Salute!
( From page 5)

might get monetary returns on the true 
basis of yield.

After the Babcock test was released 
and plants began to use it a little, there 
was a flood of cuss words. W. D. 
Hoard, one-time Badger governor, said 
that only those farmers with Jersey 
cows liked the idea of measuring fat 
as a means of determining the produc
tion. So to make it agreeable, the in
take boss put their cream into separate 
churns and churned it alone. The others 
who had scrub cows or cows with low 
butterfat production got identical treat
ment awhile. The natural result was 
that finally the owners were obliged to 
admit that there could be a difference 
in the yield from the same weight of 
milk. In the course of three or four 
years the ones with low butterfat cows 
found out that the remedy lay with 
themselves to correct by breeding, 
weeding, and perhaps by feeding.

OU T in the backwoods town where 
Henry and Babcock were part

ners, all this groping and hoping in the 
dairy world led them to make a deci
sion. Babcock answered the challenge 
of Dean Henry by reflecting on what 
experiments he and Dr. Sturdevant had 
made. A rather new but awkward 
laboratory test invented by Soxhlet 
formed the original basis for the ex
periments that Babcock soon began 
with meager equipment. Taking a 
hint here and there, he slaved along 
quietly and slowly among his test 
tubes. When he thought the job was 
satisfactory on the modified Soxhlet 
method, he tried it out on the small 
herd kept at the college to supply milk 
to the professors’ families.

His new test checked pretty well 
with the old one until the milk of one 
cow in the herd was tested. She was 
a grade Shorthorn somebody had named 
“Sylvia.” Her milk did not respond in 
readings on the tube like that of her

sisters. When Babcock reported this, 
many of the faculty said it would be 
all right to go ahead anyhow, as only 
one cow out of thirty would not mean 
much. Yet this was not the kind of a 
finished job that satisfied Babcock. He 
kept grinding away on the problem 
with his sulphuric acid bottles and at 
last he told the Dean that he believed 
the problem was solved and Sylvia’s 
milk yielded to the test also.

TWO other questions followed. One 
was what kind of a handy device 

could they use to whirl the milk sam
ples rapidly. Here the doctor’s skill in 
physics led him to figure out the ordi
nary centrifuge machine, operated 
mostly by electric motor these days. 
The original hand-cranked outfit is 
kept in the Hiram Smith Hall.

The second and most vexing point 
was ho\y to introduce it, maybe patent 
it. Everybody around the shop beamed 
on him, admired and envied him, and 
said he was on the road to riches. But 
this was contrary to Babcock’s life out
look. He hadn’t come out west like 
the voyageurs to get rich. If he could 
give something back to the industry 
that grew up with him, why that’s all 
he wanted, thank you! “This device 
goes out without patent or legal hin
drance for anybody to use anywhere 
anytime,” was his final conclusion. 
Maybe that gesture instead of the labor 
he put on it has made his name a 
blessing for two generations.

He had a clutter of medals and cer
tificates and resolutions aimed at him 
since those days of the nineties. Every 
prominent dairy nation and many lead
ing dairy states showered him with 
honors and praise.

But whenever you visited his plain, 
little dwelling down there in Madison, 
you’d never get him to talk about him
self without prodding. He would
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much rather show you his garden of 
hollyhocks in the small backyard, or 
gossip about the chances for the New 
York Giants taking the world series.

This is not the end of the saga. The 
dairy test does not end it. Most folks 
think it does, but they are wrong. 
That’s where we propose to enlighten 
them before we stop.

Most guys when they run across a 
fine new idea and put it to work ex
claim “Eureka,” and sit back to enjoy 
the spotlight forever and a day. Doc 
Babcock probably said Eureka to old 
Dean Henry and to Sylvia, but he 
didn’t stop pondering and figuring by 
any means.

HE listened to lots of lectures and 
read heaps of dry-as-dust digests 

issued in those days about feeding cows. 
He did not agree with most of the silage 
savants that only energy, weight, and 
such mathematical gadgets must de
termine the value of various feeds and 
forages. He prodded some of his as
sociates and nagged the younger stu
dent assistants constantly with teasing 
and vexing statements.

Once he was credited with telling a 
learned group of early-day feeding 
zealots that by all their accepted meas
ures ordinary hard coal and hot water 
would be tip-top cattle rations. He 
proved it too on the blackboard, using 
energy and heat values. Babcock felt 
that there was some mystery hidden 
around somewhere in the , grain bins, 
vegetable cellars, and hay fields. He 
kept everlastingly urging more and 
more scientific research by trained 
young students, aimed at the newer 
knowledge of nutrition.

Today, all you have to do to find out 
who is the father of the modern vitamin 
lore is to drop in and chat with E. B. 
Hart or Harry Steenbock. They and 
an associate, E. V. McCollum who also 
teamed along with Babcock and felt 
his influence, probably founded the 
school of vitamin research which has 
blossomed forth in almost every mod

ern laboratory dedicated to the idea 
which Babcock nursed.

Meanwhile right after the dairy test 
was perfected, he and H. L. Russell 
got busy on some practical problems 
concerned with the storage of cheese. 
Their work led to the modern methods 
of temperature control and paraffining.

Neither did the advancing years deter 
this genial genius from further study. 
He really never grew old. At 84 years 
he remained active and deeply con
cerned with a problem that always in
trigued him—the constitution of mat
ter.

Nearly every day found him busy in 
the laboratory they reserved for him. 
He thought that he could prove certain 
points about changes in weight of ob
jects and materials caused by chemical 
reactions and physical changes. He 
weighed and measured heaps of lead 
and took constant notes and readings. 
Maybe some of the facts he unearthed 
will be useful as references to other 
laboratory workers in years to come. 
At any rate, he rounded out the sec
ond half of his life in Wisconsin, as 
zestful and alert as when he arrived 
fresh from Geneva to tackle the big 
job they had cut out for him.

You could always get a ready re
sponse on any scientific topic from Dr. 
Babcock. He was able to converse 
with investigators in many sciences and 
crafts. His memory for detail was as
tounding, and he was a constant in
spirational force for beginners.

AND then finally when relaxing time 
Lcame and you forgot textbooks and 

leaned back in his easy sitting room to 
gossip about nonessentials, it would be 
wise to brace yourself a bit. For if 
you queried him during this off-period 
about his favorite piece of literature, he 
would poke around on a curtained 
shelf and hand you a dog-eared vol
ume. Eagerly you grasped it and 
turned to the title page:

“The Life and Times of John L. 
Sullivan.”



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
G rea ter P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus (General)
V in e C rop s (General)
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F e r tilis in g  S m all F ru its  (Pacific Coast) 
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and D rought 
S -5 -4 0  W hat Is  the M atter w ith Y o u r S o il?  
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E -2 -4 1  Use B o ro n  and P otash  fo r  B e tte r  
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I -3 -4 1  S o il  and P la n t-tissu e  T ests as Aids in 

D eterm in ing  F e r ti l is e r  Needs
K -4 -4 1  T h e  N u trition  o f  M uck Crops 
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E E -1 1 -4 1  C ane F r u it  Responds to  High 
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H H -1 2 -4 1  Som e Newer Jd e a s  on O rchard  

F e r tility
I I - 1 2 - 4 1  P la n t Sym ptom s Show  Need fo r 

P otash
B - l - 4 2  G row ing L ad ino  C lover in  th e  N orth
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D -2 -4 2  B o ro n  D eficiency  on L ong Island  
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V egetables
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Cheese fo r  B r ita in  
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1 -3 -4 2  H igh-grade F e r tilis e rs  A re M ore P r o f 
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P -5 -4 2  P urp ose and F u n ctio n  o f  S o il T ests  
Q -5 -4 2  P o tash  E xten d s th e  L ife  o f  C lover 

S tand s
R -5 -4 2  Legum es W ill F u rn ish  Needed Ni

trogen
S -6 -4 2  A C om parison o f  B o ro n  D eficiency 

Sym ptom s and P o tash  L eafh o p p er 
In ju ry  on A lfa lfa  

T - 6 - 4 2  T h e  F e r tilis a tio n  o f  P astu res and 
Legum es 

X -8 -4 2  Conserve N itrogen Now 
Y -8 -4 2  T h e  So u th east Can Grow C lover and 
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Z -8 -4 2  T h e  O ne-M ule F a rm e r Needs a New 

M achine

A A -1 0 -4 2  G row ing Legum es fo r  N itrogen 
B B -1 0 -4 2  Insu ring  Success W ith  In d ian a 

Sw eets
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D D -1 0 -4 2  C lover P astu res fo r  the  C oastal 

P la in s
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F F -1 1 -4 2  B o ro n  in A gricu ltu re  
G G -1 1 -4 2  Som e E xp erien ces in  A pplying 

F e r tilise r
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I I  - 1 2 - 4 2  W artim e C o n trib u tio n  o f  th e  

A m erican  P otash  Indu stry  
J J - 1 2 - 4 2  T h e  P la ce  o f  B o ro n  in  Grow ing 

T ru ck
A -1 -4 3  T h e  S a lt T h a t N early L o st a W ar 
B - l - 4 3  C ro ta laria— A Crop T h a t Grows L ike 

W eeds
C - l -4 3  Q uality  in  G rasses fo r  P astu re  and 

Hay
D - l - 4 3  F o r  H ershey O rchard s——C om plete 

F e r tilise r
E - l - 4 3  B o ra x  fo r  A lfa lfa  in  Tennessee 
F - l - 4 3  B o ro n  Im proves C anning B eets 
G - l - 4 3  P low -Sole  F e r tilise rs  M ake Good 

Show ing
H -2 -4 3  P la n t Food  fo r  P each  P ro fits  
J - 2 - 4 3  M ain ta in in g  F e r tility  W hen Grow ing 

P ean u ts
K - 2 - 4 3  Feed in g  M inerals By W ay o f  th e 

S o il
L -2 -4 3  V icto ry  G ardeners P ro d u ce  & P re 

serve
M -3 -4 3  Lespedesa Is  Not A P o o r Land Crop 
N -3 -4 3  B oron  and P otash  fo r  A lfa lfa  in  the 

N ortheast
0 - 3 - 4 3  In d ire c t N itrogen F e r tilisa tio n  
P -3 -4 3  O hio Farm ers T ry  P low -U nder F e r 

t ilise rs
Q -3 -4 3  W inning th e B a ttle  fo r  th e  Land 
R -3 -4 3  M ore Sm okes P er A cre 
S -4 -4 3  P low -Sole  F e r tilise rs  B en efit T o 

m atoes
T -4 -4 3  F e r tilis in g  T u n g  T rees  by  L e a f 

A nalysis
U-4 -4 3  P otassiu m -B o ro n  R e la tio n s  in  P la n ts  
V -4-43 P erm an en t P astu res Need H elp 
W -4 -4 3  T h e  S o il Is  th e  B asis o f  Farm in g  

Business
X - 5 - 4 3  M alnu trition  Sym ptom s &  P la n t 

T issue T ests o f  V egetab le  Crops 
Y -5 -4 3  V alue & L im ita tio n s  o f  M ethods o f  

D iagnosing P la n t N utrient Needs 
Z -5 -4 3  P o u ltry  M anure— S o u rce  o f  N itrogen 
A A -5-43  Can Legum es B e O ver-Em phasized ? 
B B - 6 - 4 3  S ericea  Is  A Good Crop 
C C -6-43  P u ttin g  F e rtiliz e r  Down P u ts  Crops 

Up
D D -6 -4 3  S a lt W ith  P otash  fo r  Som e Crops

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

“Now, I ’m telling you, Abie, there’s 
a real suit of clothes. The material you 
can’t beat it. The style is right up to 
tomorrow, and it fits you like nobody’s 
business. An $80 suit of clothes, Abie, 
but I ’m not charging you that; nor $70; 
nor even $60 yet. I ’ll tell you, Abie, 
what I ’ll do; I ’m making you that suit 
at $50 flat!”

“Well, Jake, I ’m liking the suit okay, 
but I ’ll not pay you $50 for it; nor $40 
either; no, not even $30. I ’m paying 
you $25 for this suit, Jake, and you 
should take it or leave it.”

“Sold! That’s the way I like to do 
business, Abie; no chiseling.”

The Queen Bee is a hardy soul—
She thumbs her nose at birth-control; 
Which is the reason, without a doubt, 
That many sons of bees are round 

about.

TH IN GS TO  W ORRY ABOUT

Sweet Young Thing: “What shall I 
do? I am engaged to a man who just 
simply cannot bear children.”

Kindly Old Lady: “Well, you mustn’t 
expect too much of a husband.”

Briton: I ’ll bet a pound. 
Yank: I ’ll raise you a ton.

Question on recent examination 
paper:. “If the President of the United 
States died, who would get the job?” 

Little Joe’s answer: “A Democratic 
undertaker.”

Court Clerk: “Sorry, Madam, but a 
license will be issued only when your 
form is filled out properly.”

Bride-To-Be: “Sir! I like your nerve. 
We can get married no matter what I 
look like.”

“Why ain’t you in uniform?” de
manded a truculent young dame of a 
deferred gent the other day.

“Why ain’t you?” he rejoined tartly.

Dogs in Siberia are the fastest in the 
world because the trees are so far apart.

HIS JOB’S DONE

Just before a recent North African 
batde was begun, the commanding 
officer shouted' “The Germans are 
coming, men, but we’re outnumbered 
4 to 1, so do your stuff.”

Joe, a Kentucky mountaineer, began 
to blaze away but in about five minutes 
he stopped and leaned his rifle up 
against a rock.

“What’s the matter?” asked the 
officer.

“Well, I got my 4,” replied Joe.

“I can tell your fortune.” 
“How much?” 
“Twenty-five cents.” 
“Egad, that’s right.”

American ends in “I CAN.”

Did you hear the story of the lawyer 
who sat up all night trying to break 
a widow’s will?
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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  Y O R K  CHICAGO LO S A N G E L E S

BORAX

I  I
20 Mule Team . Reg. U . S. P at. Off.



SAVE THAT SOIL
A 16mm., sound, color film depicting the early South, the results of the 
one-crop system, and the reclam ation and conservation of Southern soils 
through the use of legumes and modern methods of soil management. 

Running time, 28 min. (on 1200-ft. reel).

W e shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible) and period of time of loan.

16MM. C O LO R F IL M S  A V A IL A B L E
Potash in Southern Agriculture  
In the Clover
Bringing Citrus Quality to M arket 
Machine Placem ent of Fertilizer  
Ladino Clover Pastures

Potash from  Soil to Plant 
Potash Deficiency in Grapes and

Prunes 
New Soils from  Old 
Potash Production in America

For additional information write:

AMERICAN POTASH IN STITU TE, INC.
1155 Sixteenth Street W ashington 6, D. C.



PREVENT DAMPING-OFF 
AND SEED DECAY
BY TREATING SEEDS WITH

THE PROVEN SEED PROTECTANT
Safer Universal for Many
Easier to Use Varieties of Seeds
Compatible with Inoculation Self-Lubricating in Drills 
Longer Lasting (peas need no graphite)

For further information about Spergon 
and names of distributors, write

UNITED STATES RUBBER COMPANY
NAUGATUCK CHEMICAL DIVISION

1230 Sixth Avenue, New York, N. Y.



POTASH in
▼  NORTH AMERICA
'W  By  J .  W .  T U R R E N T I N E

P res id en t  A m erican  P otash  In stitu te

A M E R I C A N  C H E M I C A L  S O C I E T Y  M O N O G R A P H  NO.  91

• • •

AMONG American chemical industries that have attracted national and 
. international attention due to their war-emergency performance, few 

have exceeded the American potash industry.
This interesting and well-written survey of the development of the American 
potash industry during the last fifteen years is particularly important at 
the present time, when the food problem is second in importance only to the 
war itself. After a brief review of the present sources of potash, complete 
details are given as to production, both domestic and foreign; present 
status of the industry; and its future prospects. Special attention is ac
corded to Carlsbad, N. M., and Searles Lake, Calif., developments, and to 
the fundamental technology of potash. This important volume has been 
made unusually attractive by the inclusion of a large number of excep
tionally good photographs of all phases of the industry.
Dr. Turrentine, of the American Potash Institute, is one of the country’s 
leading authorities in this field. His work will be welcomed as a most 
significant addition to the literature of the subject by all who are interested 
in any way in the production and use of potash and related products. This 
book will be required by public libraries, as it is the only source of reliable 
information on the current status of this vital resource.

CHAPTERS
Introduction: Fifteen Years in Review 
The Uses of Potash in American Industries 
Technology of Potash Production 
Conclusion

186 Pages . . .  Illustrated . . .  $3.50

R E I N H O L D  P U B L I S H I N G  C O R P O R A T I O N
3 3 0  West 42nd Street, New York, N. Y.

Printed in U.S.A.
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TH REE ELEPHANT BORAX

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.

T H R EE 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.

Braun Corporation, Los Angeles, C alif.

A. Daigger & Co., Chicago, 111.

D etroit Soda Products Co., W yandotte, 
M ich.

Florida A gricultural Supply Co., Jackson
ville and Orlando, Fla.

Ham blet & Hayes Co., Peabody, Mass.

T he O . Hommel Co., Pittsburgh, Pa.

Innis Speiden & Co., New Y ork  C ity  and 
Gloversville, N . Y .

K raft Chemical Co., In c ., Chicago, 111.
W . B. Lawson, In c ., Cleveland, Ohio
M arble-Nye Co. Boston and W orcester, 

Mass.
Thompson Hayward Chemical Co., Kansas 

C ity , Mo., St. Louis, Mo., Houston, T ex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Wilson & Geo. Meyer & Co., San Francisco, 
C alif., Seattle, Wash.

Additional Stocks at Canton, Ohio, N or
fo lk , V a., Greenville, Tenn., Nashville, 
Tenn., W ilm ington, N . C ., and Char
lotte, N . C.

IN  C A N A D A :
St. Lawrence Chemical Co., L td ., M ontreal, Que., Toronto, O nt.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  Co r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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The Whole Truth— Not Selected Truth 
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V o l .  X X V II W ASHINGTON, D. C., NOVEMBER, 1943 No. 9

Often worse than 
the poison, are—

Antidotes

“ C T R A IN  EASERS” of the non-alcoholic variety is my theme this 
^  time, inasmuch as taxing, rationing, war frenzy, and the stern 

task of making everything over fresh to sound as though it were vital 
to victory—they all sound trite sometimes, and only fix the wrinkles 
a little deeper.

In fact, I am certain that the Yankee invaders of New Georgia 
jungles and Sicilian mountains are jollier and less lugubrious on the 
whole than many of us watchers and waiters at home.

I do not suppose there has been 
another era quite like it in any land, 
where mental effort has been so far 
bent over to link production with de
struction, and to find some crumb of 
connection somewhere between a man’s 
favorite job or pastime and the national 
task of armed victory. It has become 
a fetish and we might as well regard 
it tolerantly just for the passing mo
ment, trusting to our natural reactions 
to iron it all out into constructive, less

One of the most torturing tasks we 
have assumed since P. H. is the one 
of overworking our frayed imagina
tions to twist ordinary everyday jobs 
(or things we don’t wish to sacrifice) 
into potent weapons to insure success 
for the United Nations. Commerce 
also has seized upon it, advertisers 
have blazoned it abroad, and groups 
and individuals vie in trying to coin 
the cutest phrases geared to guns and 
to methods of destruction.

3
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tortuous paths when peacetime comes. 
That’s the philosophical way anyhow, 
and mere dull preachment would fall 
on barren ground.

Any magazine will prove the way 
salesmanship has become imbued with 
the Number One job of war-winning. 
Maybe it’s the real reason we are win
ning, and if so, more power to the 
press.

We learn that Tusklustre tooth 
paste is necessary to make soldiers on 
leave welcome to their gals, or to make 
our jaws withstand the rigors of ra
tioned substitutes for yet a little longer 
without taxing the depleted stocks of 
dentists and molar extractors, who are 
sadly needed in the army, or for mak
ing false sets for conquered natives to 
chew our lend-lease tidbits.

E  hear that the new No-Jag can 
opener will save lady fingers 

from bruising so they can devote their 
time to knitting; that bobby pins are 
factors in making the canteen hostess 
help the private forget the sergeant; 
that nothing but super-bond, deckle- 
edge stationery is acceptable in Burma; 
and that it’s better to let your whiskers 
grow without using Keen-slasher 
blades, than it is to try to buy them in 
competition with the army.

We sell ourselves and our cronies to 
the idea that the old country club must 
be kept going in memory of the caddies 
who are now toting ammunition and 
hearing worse language than the links 
provided. The chummy old poker gang 
that meets regular every week must 
stick together so they can give return
ing card sharks fresh from Monte 
Carlo a fairly good evening. And then 
we must keep the fairs and carnivals 
going as usual, provided all the crop 
and livestock exhibits are placarded 
with food - for - freedom - we - feed -’em 
slogans; and the dancing girls kick the 
hat off “Hitler” as a grand finale.

But to me it’s queer why we don’t 
come right out and admit that we 
ignore Mister Eastman and encourage 
travel to fairs just to get the gate re
ceipts and let everybody relax and have

a heck of a foolish time, as an antidote 
for war. We might as well confess 
that’s our objective, along with the side 
issue of keeping a few chaps in their 
accustomed entertainment and purvey
ing jobs.

Of course, last month they stuck on a 
gasoline limitation like a cold wet 
blanket across the midways and stock 
rings of the fair-loving midwest, 
which may hamstring some of the 
fun-as-usual gentry. But I doubt if 
that will crimp some of our most con
firmed county fair addicts, who got the 
habit back when they loaded up a lum
ber wagon to cart the whole com
munity into the county seat for a jam
boree. It may go hard with some of 
the super-duper shows in the urban- 
expo class to locate enough rubes will
ing to lay off long enough to come in 
and show off their bulls and mangel 
wurzels. But still and all, I predict 
that the weather man will continue to 
be the main reason for the success or 
fizzle of our fairs.

I  ALSO bank on the mountebank. 
He never fails us. If there are any 

still frisking the yokel belt during an 
era when the old shell game does so 
well in the army, then we’ll witness 
more of their protean performances. 
These talented pitch men are often for
bidden to open their mysterious valises 
on some of our most censored show 
grounds, but even a boom-voiced con
gressman seeking re-election on a no
subsidy platform cannot begin to as
semble the crowds that our unabashed 
carnival mountebank can collect in five 
minutes. Listening to such superb, 
nonchalant bravado as these swash
bucklers unload is a real support to 
my sometimes jaded interest. In this 
period when valuable merchandise is 
hard to get in an honest, over-the- 
counter transaction, the wonderful 
sangfroid of these wandering pitch men 
in disposing of worthless glass dia
monds, rheumatiz salve, and carbuncle 
cure through the mere power of elo
quence stands to me as a symbol of the 
old unchanging American spirit. I
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resent the blustering paternalistic fair 
manager who tries to shoo away those 
fellows at a time when we (or some of 
us) are earning so much more than 
usual, and find it hard to spend it legiti
mately. Verily the mountebank is a 
bringer-of-balm to a weary world, so 
let’s place him securely among my 
quickest antidotes.

Similarly, in the same class of neces
sary evils today, I mention the guy who

gets your dime for a paperful of messy 
floss candy, with which one can dis
figure a face and begrime a shirt front 
in a twinkle. Likewise, at the fairs 
let our praise be sung to the leather- 
lunged purveyor of those little sausages 
which seem to be tinted with barn 
paint; and the cane ringer and guess- 
your-weight fellow, and I am even 
ready to be soaked again for another 
glimpse of the only original embalmed 
mummy of the decidedly late John 
Wilkes Booth. I shall welcome the fat 
lady, envy the sword swallower, buy 
photos of the Indiana moron dubbed 
the Wild Man of Borneo, and get right 
into the front row for those Queens of 
Cairo (Illinois). All these fair-time 
fancies keep me from cogitating too 
deeply on the fate of myself and others 
in the post-war world.

Of course, one can remain at home 
on Sundays and invest in the somewhat 
reduced tonnage of the newspapers, in 
which one can bank on plenty of stulti
fied and goofy articles and illustrated 
features to provide a temporary mental 
void. If they fail me, I can turn to the 
alleged comic sections and compare

them ruefully with the sort of Peck’s 
Bad Boy and Hobo heroes we eagerly 
depended upon many years ago. Leg
endary wonder workers, knight errants, 
and supermen with marvelous pen 
and ink scenic backgrounds did not 
grace our original funny papers. We 
took life in the raw in those days, and 
the Mauds with mighty hoofs, the 
Hooligans and the Katzenjammers who 
risked life and limb and broke up fam
ily relationships just to tickle the small 
boy are for the most part gone for good. 
But not the power of the press to hold 
its juvenile audience—that remains as 
firm as ever.

ITN ESS for yourself, by going 
into any canteen where the serv

ice men assemble for relaxation. Do 
they want high-geared mental stimula
tion, or do they ask for the multi-col
ored marvel sheets? The ayes have it. 
It’s the latter nine to one. I have seen 
them so absorbed in the adventures of 
Flash Gordon or some of the sky-riding, 
death-ray geniuses that they even forgot 
to listen for the mess call. Time was 
when I thought the funnies were merely 
a handy way for me to keep the kids 
out of mischief while Ma washed the 
dishes after a Sunday repast—when I 
managed to keep awake long enough 
to conduct them word by word through 
the escapades of the comic characters. 
It seems that this early home training 
has had a solid and far-reaching effect. 
If these kids who are now shouldering 
arms and bearing the burdens of past 
mistakes could vote on the contents of 
Sunday papers, the dauby sheets would 
prevail and editorial ponderosity would 
vanish.

As another form of relaxation from 
war worries I can get real mad about 
it in a professional way. That is, being 
myself a purveyor and a scribbler of 
serious uplift articles in an agricultural 
periodical, I can get very disagreeable 
and caustic about the huge tonnages of 
pulp wood that go into tinted comic 
books instead of being added to the 
quota of regulation news print. Yet 

(Turn to page 49)



Harvesting soybean hay on the Fryar Farm, Greensboro, North Carolina. Yield, over 3 tons per acre.

How Rotation Paid 
In North Carolina

By Enos C. Blair
Extension Agronomist, N. C. State College, Raleigh, N. C.

MAX FRYAR, a farmer near 
Greensboro, North Carolina, has 

trebled crop yields on his farm during 
the past 10 years. He has succeeded in 
this by doing two things—by adhering 
strictly to a definite soil-building rota
tion of crops, and by practising a wise 
system of fertilization.

It was on a February day in 1934 
that the writer and County Agent J. I. 
Wagoner walked over the Fryar farm 
and planned the rotation that Max has 
since been following. The four-year 
rotation runs like this:

1st year: Jarvis Prolific corn.
2nd year: Otootan soybeans for hay.
3rd year: Small grain (wheat or oats) 

followed by Korean lespedeza for seed.
4th year: Korean lespedeza for seed.

Four fields of about eight acres each 
were laid off for the rotation. Addi
tional land was set aside for tobacco and 
small grain, and for permanent pasture.

At that time the Fryar farm was not 
producing yields above the average for 
the community. Corn produced 20 
bushels per acre, soybeans 1 ton of hay, 
and wheat 11 bushels. In 1938 the 
corn yield had climbed to 42 bushels, 
that of soybean hay to 2  tons, and the 
wheat yield to 17 bushels per acre.

Four years later, in 1942, yields were 
still higher. Corn made 53 bushels 
per acre, soybeans 3% tons of hay, and 
wheat 23 bushels. A new crop had been 
added, the lespedeza was combined and 
made a yield of 660 pounds of seed per 
acre.

6
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However, many a farmer rotates his 
crops and even grows legumes in Ijis 
rotation, but still meets with little suc
cess because he does not feed his soil. 
Legumes can be soil-builders or soil- 
robbers, depending on how they are 
handled. The chief secret of Max Fry- 
ar’s success is that he has always made 
his lespedeza perform the work of a 
soil-builder. Before combines came into 
the community, the lespedeza was sim
ply turned under. Now the seed is com
bined, making a very profitable cash 
crop, and all roughage is turned under 
as before.

Above: Corn on the Fryar Farm in 1942. Yield 
53 bushels per acre.

Below: Corn on farm adjoining in 1942. Yield 
about 20 bushels per acre. The Fryar Farm was 

formerly a part of this farm.

This is done in the fall, so that the 
large clods have time to freeze and pul
verize, and the lespedeza stalks to de
cay, before corn is planted. The soil 
is one of the Iredell types, having a 
gravelly but somewhat sticky topsoil, 
and a very tight and sticky subsoil, 
known locally as “bull-tallow.” Freez
ing, thawing, and the incorporation of

organic matter make this almost impos
sible soil easy to till.

No cover crop is planted after the 
corn crop. The soil is plowed again 
during the winter, allowed to freeze, 
and planted to soybeans the following 
spring. The soybean hay crop is recog
nized for what it is, a soil-depleting 
crop. However, it comes off early, and 
leaves the land in such shape that a 
good seedbed is easily prepared for 
wheat or oats.

The small grain is drilled in early, 
and for that reason gets a much better 
start than when planted after corn or 
cotton.

Lespedeza is sown on the small grain 
in March, with a grain drill, and grows 
on the field for two years. It is then 
turned under for corn, completing the 
cycle.

Max Fryar has also learned to use 
commercial fertilizers to much better 
advantage than formerly. In 1934 he 
was fertilizing his crops, now he fer
tilizes his rotation.

For instance, prior to 1934 his fer
tilizer application for corn and wheat 
was 200 lbs. of 3-8-3 per acre. This wa’s 
changed to 200 lbs. of 3-10-6 at the be
ginning of the rotation. Later, as 
heavier crops of legumes were grown, 
the need for more potash was felt and 
the application was changed again, this 
time to 200 lbs. of 3-10-10.

But for the past several years, fer
tilization has been made to fit the rota
tion. Since the yields of all other crops 
are dependent on that of lespedeza, the 
first essential is to insure as big a 
growth of that crop as possible.

This is done by feeding it with one 
ton of ground limestone, and 2 0 0  lbs. of 
48 per cent superphosphate per acre. 
The lime and half the phosphate are 
applied in the fall before sowing small 
grain, about five months before the 
lespedeza is sown. The rest of the 
phosphate is drilled in with the lespe
deza seed. This results in an enormous 
growth of lespedeza, which is turned 
under. It also makes nominal amounts 

( Turn to page 47)



Chan H. Harreld, Marion, Indiana, farmer in alfalfa field that yielded 6 tons per acre in 1942.
1 Photo taken after first cutting, 1943).

Put It On—Not OIF
By Glennon Loyd

Soil Conservation Service, U. S. Department of Agriculture, Milwaukee, Wisconsin

COMING down the gravel high
way, one of Chan H. Harreld’s 

neighbors spotted him in a sloping field 
doing the “strange” thing of planting 
corn on the contour. Watching the 
“crazy antics,” the neighbor craned his 
neck too long and the car he was 
driving left the road and crashed into 
Harreld’s fence.

At that time Harreld, whose 80-acre 
farm is two miles north of Marion, 
Indiana, was one of the first farmers in 
Grant county to take up soil conserva
tion farming. The fence hasn’t had an
other shock resembling that one of a few 
years ago; but the roadside field, now 
in alfalfa, again is attracting attention 
and promoting a lot of comment in 
the community—and justifiably so. It 
is the field from which Harreld cut

six tons of excellent alfalfa hay last 
year. He makes three plants grow 
where most farmers are content with 
only one. He harvests three times as 
much alfalfa from an acre as most 
farmers do.

Harreld, with his leathery cheeks 
and thick shock of gray hair, appears 
to be a fellow with an understanding 
of the soil and an appreciation of na
ture’s processes. You need only to visit 
with him a few minutes till his soft- 
spoken sincerity convinces you that he 
is just that type of farmer.

As we were inspecting his alfalfa 
field after the first cutting this year, 
Harreld explained that it was his duty 
to see that his soil is as well fed as him
self. “And I think the Missus has done 

( Turn to page 43)
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The Effect of Liming Materials 
Upon the Solubility of Potassium 

Compounds in the Soil
By Dr. W. H . Maclntire

Tennessee Experiment Station, Knoxville, Tennessee

FOR many years it has been taught 
that liming causes the native sup

plies of potassium in the soil to become 
more available to plant growth through 
direct chemical changes. This teaching 
came largely as an interpretation of 
laboratory results into terms of what 
transpires in soils under field condi
tions. It is true that a laboratory sus
pension of an acidic soil in a solution 
of neutral salts of calcium and mag
nesia will bring about the release of 
some potassium. But, the extent of 
this release falls far short of the poten
tial liberative capacity of the neutral 
salts, even under the intensified condi
tions imposed in the laboratory suspen
sions. Moreover, the intensity of the 
laboratory conditions, including concen
tration of the neutral salt solution, 
would not be attained in the soils of 
the field. Since the formation of cal
cium and magnesium salts is promoted 
as a result of bacterial activation in 
limed soils, it was concluded that these 
generated neutral salts would induce a 
liberation of soil potassium under field 
conditions. That conclusion has not 
been proved.

The present discussion deals with a 
26-year accumulation of evidence that 
points to the opposite conclusion. The 
results given represent lysimeter find
ings obtained by the analyses of the 
rainwater leachings from an annual pre

* A p a p e r  read at a Fertilizer Conference held 
in Nashville, Tenn., October 1941 and distributed 
in mimeograph copy to those in attendance by the 
Extension Service of The University of Tennessee.

cipitation of 51 inches at the Tennessee 
Experiment Station. It is emphasized 
that the content of the free soil-water 
can be taken as an index of the nutrient 
content that will be taken up by plants 
grown in soil under similar treatment 
and conditions. The plant acquires its 
nutrients from the source that offers the 
least resistance. That is, the plant fol
lows a natural bent and obtains its 
mineral nutrients by the expenditure 
of the minimum of effort necessary to 
acquire them. If the nutrients are pres
ent in the dissolved state, the plant need 
not draw upon the solid materials of 
the soil. Therefore, the concentration 
of an element in the free soil-water will 
be reflected by a corresponding inci
dence of that element in the plant ash.

Experimental Results from Limings 
at Rational Rates

All of the experimental results will 
be expressed in terms of either potas
sium (K ) or potassium oxide (K 20 )  
per 2 ,0 0 0 , 0 0 0  pounds of fallow soil. 
The data of table 1 give the amount 
of potassium leached from a fallow 
Cumberland silt loam soil over a 23- 
year period, subsequent to a single full- 
depth liming with four liming mate
rials at the equivalent rate of one ton 
of burnt lime.

Each of the four liming materials 
caused a repression in the outgo of 
potassium in the leachings during the 
first 1 2  years, wherein the sole additive 
treatment was a single liming mate

9
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T a b le  1— Am ounts o f  K L eached — Lbs. p er 2,000,000 Lbs. o f  F a llo w  S o il

Soil
only

Lime
stone

Dol
omite

Burnt
lime MgO

Outgo during the first 12 years, no treatment 
other than liming............................... 101

1138

95

988

80

983

87

965

73

1017
Outgo during next 11 years, with annual addi

tions of 166 lbs. of K, as K*SO«...............

rial. An addition of 166 pounds of K 
was made at the beginning of each of 
the next 11 years. From this total ad
dition of 1,826 pounds of K, a 1,138- 
pound recovery came from the un
limed soil. This recovery was substan
tially greater than that from each of the 
four liming materials. The persistence 
of the repressive effect exerted by each 
of the liming materials upon potassium 
outgo is evident, even after 1 2  years. 
Each residue of the four materials was 
still potent enough to diminish the con
centration of potassium in the teach
ings, in spite of the large input of 
potassium sulfate during the last 1 1 -year 
period.

capable of generating 4,250 pounds of 
calcium sulfate. Moreover, when the 
calcium sulfate was used joindy with 
burnt lime, or with an equivalence of 
burnt magnesia, any liberative tendency 
of the acidic ferrous sulfate was nulli
fied and the repressive effect of these 
two liming materials was still definite. 
Moreover, the same order of results 
was indicated as an effect of the residue 
of the added burnt lime and burnt 
magnesia that remained after 1 2  years’ 
exposure to rainwater. This effect of 
the residues of the liming treatments 
continued to show throughout the suc
ceeding 1 1  years of the experiment, 
during which period annual additions

T a b le  2— Am ounts o f  K L each ed — Lbs. p er 2,000,000 Lbs. o f F allow Soil

Soil
only

FeSO«
only

FeSO«
+

CaO

FeSOt
+

MgO

Outgo during the first 12 years, no treatment other 
than liming. . . ................................................................. 101 99 74 79

Outgo during the next 11 years, with annual addi
tions of 166 pounds of K, as K:SO<............................ 1138 1130 994 964

The data given in table 2 were ob
tained from the same soil and experi
ment as in table 1. In this series, the 
single addition of ferrous sulfate was 
made alone and with lime and with 
magnesia in respective amounts capable 
of neutralizing the acidic iron salt and 
still supply an initial liming at the 
equivalent rate of 2,000 pounds of CaO.

The data of table 2 show that no 
definite release of potassium was ob
tained from the relatively small ex
changeable K  content of this soil as the 
effect of an amount of ferrous sulfate

of 166 pounds of potassium were made 
in the form of potassium sulphate.

In table 3, the effect of a single 2 -ton 
CaCOs addition of limestone, and that 
of a corresponding addition of dolo
mite, was registered by the amounts 
of K  recovered from ten 229-pounds 
annual additions of K as potassium 
sulphate.

The data of table 3 show that lime
stone and dolomite caused a decrease 
in the potassium outgo from these 1 0  

annual additions. Repressive effect 
upon leachability was registered by both
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T a b l e  3 — A m o u n t s  o p  K L e a c h e d — L b s . 
p e r  2 , 0 0 0 ,0 0 0  L b s . o f  B r o w n  S i l t y  
C l a y  L o a m *

Outgo from 10 annual additions of 229 lbs. 
of K  •

Soil Soil +  Soil +
-f KjSOi -)■ KiSO* +

KtSO« limestone dolomite

528 2102 . 1978 1971

Outgo from 10 annual additions of 458 lbs. 
of K

528 3794 3682 3660

( *  This soil was characterized by an unusually 
high content of exchangeable K , as a result of 
having been in sod for many years).

limestone and dolomite upon the 1 0  cor
responding annual additions of potas
sium at the double rate of 458 pounds 
of K  per acre per annum. These re
sults demonstrate once more that the 
addition of liming materials tends to 
put into the soil a part of the added 
potassium salt, and that the soil retains 
some of this added potassium in a 
form less soluble in limed than, in un
limed soil. Usually the K that is re
tained by the soil against leaching is 
greater percentagewise for a light addi-

T a b le  4— Amounts o f  K jO  L each ed  from  
10 A n n u a l A dditions o f  200 Lbs o f  
K jO  to  an  A lk a lin e  Ja ck so n  (C alhoun) 
S o il

Lbs.
Net re
covery 

Per cent

Soil onlv................................. 76

Soil +  KNO»........................ 1288 61
“ “ 4- limestone. . 1190 56
“ “ +  dolomite.. . 1236 58

Soil +  K C L .......................... 1220 58
“ “ +  limestone. . 1195 56
“ “ +  dolomite.. . 1218 57

Soil +  K jS O « ............................. 1271 60
“ “ +  limestone. . 1237 58
“ “ +  dolomite.. . 1235 58

tion, although the actual retention may 
be larger for heavier rates of K  addi
tions.

In another experiment with three 
soils of divergent characteristics, the 
additions of K were made in each of 
the three soluble forms—nitrate, chlo
ride, and sulfate—with and without 
limestone and dolomite.

The data of table 4 show the amounts 
of potash, K 20 ,  recovered from 10 an
nual additions of 200 pounds of K 20  
applied in each of the three forms to 
the Jackson or Calhoun soil, unlimed 
and limed with limestone and with

T a b le  5— Amounts o f  K jO  L each ed  from  
10 A n n u a l A dditions o f  200 Lbs. o f  
K jO  t o  H a r t s e l l s  (C ro ssv ille )  F in e  
Sandy Loam

Lbs.
Net re
covery 

Per cent

Soil only................................. 170

Soil +  KNOj ........................ 1213 52
“ “ +  limestone. . 864 35
“ “ +  dolomite.. . 952 39

Soil +  KC1............................ 1246 54
“ “ +  limestone. . 946 39
“ “ +  dolomite.. . 1008 42

Soil +  K jSO«........................ 1331 58
“ “ +  limestone. . 1009 42
“ “ +  dolomite.. . 1086 46

dolomite at the constant rate of two 
tons of C aC 03. The single liming 
treatment was a full-depth incorpora
tion at the beginning of the experi
ment. This particular soil is naturally 
mildly alkaline, although it is neither 
a calcareous soil nor one high in nat
ural supplies of non-carbonate calcium. 
The liming, therefore, did not bring 
about a condition or soil reaction oppo
site to that which prevailed in the un
limed soil at the beginning of the ex
periment. In each case, the amount of 
potassium leached from the unlimed 
soil exceeded that leached from its cor
responding unit that had been limed.



12 B e t t e r  C rops W it h  P la n t  F ood

T a b le  6— Amounts o f  KiO L each ed  from  
10 A n n u a l A dditions o f  200 Lbs. o f  
K iO to  C um berland S i l t  Loam

Lbs.
Net re
covery 

Per cent

Soil only............................... 221

Soil +  KNOi......................... 1507 64
“ +  limestone.. 980 49
“ +  dolomite. . . 1283 53

Soil +  K C L .......................... 1526 65
“ +  limestone.. 1526 52
“ +  dolomite.. . 1177 59

Soil +  KtSOt...................... 1652 72
“ +  limestone.. 1338 56
“ -+- dolomite.. . 1389 58

Soil +  K jSO« X 4 ................. 5710 98
Soil +  K 1SO4 X 4 ■+■ lime

stone .................................... 5331 91
Soil +  KsSCb X 4 +  dolo

mite ..................................... 5507 94

Nevertheless, the effect of the liming 
treatment upon potassium retention 
was not so extensive, nor so definite 
as that registered by the liming treat
ments upon acidic soils. This will be 
seen from the values given for the net 
recoveries from the three potassium 
salts on two acidic soils of the same 
experiment, in relation to the 1 0 -year 
recoveries from those units that were

limed with either limestone or dolomite 
at the beginning of the experiment.

The potassium recoveries shown in 
table 5 were obtained from the Cross- 
ville or Hartsells fine sandy loam, in 
parallel with the results shown in tables 
4 and 6 . The Hartsells soil is de
cidedly acidic, and the additions of the 
limestone and dolomite exerted a sub
stantial repressive effect upon the outgo 
of the potassium added as either nitrate, 
chloride, or sulfate.

The data in table 6  were obtained 
from a Cumberland silt loam, in par
allel with the results from the other 
two soils, as given in tables 4 and 5.

In the case of the Cumberland silt 
loam of table 6 , however, an additional 
multiple-rate potassium treatment was 
included in the experiment, the sulfate 
of potassium treatment being used at 
a rate four times the standard rate of 
200 pounds of K 20  per annum for a 
10-year period. The soil had ceased to 
retain any appreciable quantity of po
tassium after seven of the 4-fold treat
ments, and the additions then were dis
continued. In every comparison for 
each of the three potassic salts, the lime
stone and the dolomite served to dimin
ish the outgo of the added potassium 
below the amount leached from the 
corresponding addition to the unlimed 
soil.

( Turn to page 45)

T a b le  7— Pounds o f  K L each ed  p er 2,000,000 Pounds o f  a  Cum berland S i l t  Loam 
In flu e n c e d  b y  Seven  Liming M a te r ia ls — In co rp o ra ted  as 32-Ton CaO— Equiva
l e n t  T re a tm e n ts*

Disparities between the 26-year outgo of K from the untreated soil and the outgo from the
same soil limed with

Burnt
lime

Mag
nesia

Pptd.
CaCO.

Pptd.
MgCOa

Lime- ■ 
stone

Dolo
mite

Mag
nesite

Disparity in the outgo from the 
surface soil................................... 76 130 99 126 112 130 141

Disparity in the outgo from the 
surface soil and one foot of 
subsoil......................................... 161 194 172 216 187 186 192

(*  Similar values were obtained by the use of the same seven materials at the rates of 8-ton and 100-ton 
CaO equivalence.)



Bur clover is widely grown as a winter cover and soil-building crop.

Mississippi Farmers 
Improve Their Soils

By Fred J. Hurst

M ISSISSIPPI farmers are making 
big strides in establishing a bet

ter balanced and more productive sys
tem of farming. They are conserving 
and improving soil fertility. They are 
increasing per-acre yields and total pro
duction of farm crops. They are im
proving permanent pastures. They are 
raising more livestock. They are in
creasing farm income from both crops 
and livestock.

Adjustments in crop acreage, a shift 
from soil-depleting crops to soil-con- 
serving crops, the carrying out of soil- 
building practices, the improvement of 
permanent pastures, and the application 
of mineral fertilizers have been the 
chief means used to conserve and re

store soil fertility and increase farm 
production. The improvement of farm 
income has been due to increased pro
duction and the higher prices received 
for farm products.

In 1932, the year before the AAA 
farm program was inaugurated, Mis
sissippi farm cash income totaled $55,-
379,000. By 1941, the State’s cash in
come had climbed to $220,679,000.

In 1942, when the war sharply in
creased the demand for farm products 
and farm prices just about reached 
parity, Mississippi farm income jumped 
to $322,857,000, a gain of $267,478,000 
over the disastrously low return in 1932 
which hit agriculture such a stagger
ing blow.

13
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Austrian winter peas on the farm of C. V* Maxwell, Pickens, Mississippi. This check plot received
500 lbs. basic slag.

Farmers must not only produce eco
nomically. They must sell profitably. 
In 1932, the price of cotton dropped to 
5 cents a pound, hogs brought less than 
$3.50 a hundred pounds, and wheat 
sold for 30 cents a bushel. Although 
the farm population made up about 
one-fourth of the national total, the 
American farmers’ share of the national 
income had declined from a peak of 
21 per cent in 1919 to 5.7 per cent in 
1932.

This paralyzing blow to agriculture 
shook the economic foundations of the 
nation. As farm purchasing power de
clined, the entire country was affected. 
Thousands of farms were sold to sat
isfy mortgages and pay taxes. Busi
ness enterprises went bankrupt. Banks 
failed. Factories closed. Unemploy
ment increased. Breadlines formed in 
the cities. The farm problem had be
come the city problem too.

Something had to be done. Congress 
passed the AAA Act early in 1933, and 
the adjustment program was inaugu
rated to deal with farm surpluses, con
serve soil fertility, improve farm family 
living, and increase farm income.

Farmers then began to build the 
type of program that was to stand the 
nation in good stead when war came. 
Huge supplies of corn, cotton, wheat, 
and tobacco were stored up under the

loan provisions of the AAA during • 
years of high production and low 
prices and provided a great storehouse 
of critically needed supplies when the j 
country was plunged into war. Farm
ers carried out soil-building practices in ! 
peace time to store up fertility for in
creased production in war time.

Mississippi farmers have carried on a 
veritable crusade against erosion. Dur- | 
ing the seven years the agricultural con- | 
servation program has been in opera- \ 
tion, they have built 236,375,549 feet of 
terraces, applied 84,526 tons of super
phosphate and put out 60,828 tons of . 
limestone on legumes and permanent 
pastures, seeded 6,084,225 acres to : 
legumes, plowed under a grand total j 
of 13,906,275 acres of green manure , 
crops, seeded 226,954 acres of pasture, ; 
and constructed 2,062,914 feet of per- j 
manent waterways.

Mississippi farmers annually have 
shifted around 114 million acres from j 
production of soil-depleting crops to 
the production of soil-conserving and 
feed-producing crops. This shift of 114 ! 
million acres to food and feed produc- j 
tion provided a more abundant living 1 

for farm families and laid the founda
tion for a rapid expansion in livestock j 
farming.

Amazing farm gains have been made ; 
in farm production. During the 1928- 1
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This plot of Austrian winter peas on Mr. Maxwell's farm received 100 lbs. muriate of potash
60% in addition to the 500 lbs. of basic slag.

32 five-year period before the AAA 
program was inaugurated, Mississippi 
produced an average of 1,559,000 bales 
of cotton on approximately 4,000,000 
acres of land. During the past 10 years, 
Mississippi has produced an average 
of 1,616,000 bales of cotton on 2 / 2  
million acres of land. During the past 
seven years in which the agricultural 
conservation program has been in op
eration, Mississippi has averaged 1,881,- 
285 bales, an increase of 242,285 
bales a year on l ’/2 million acres less 
land.

This remarkable gain has been ac
complished by increasing the per-acre 
yield of cotton from 188 pounds per 
acre for the 1928-32 pre-AAA five-year 
period to 317 pounds per acre during 
the past seven years and 395 pounds in 
1942.

But production of more cotton on 
less land is only one phase of the story. 
Corn production has been increased
15,000,000 to 16,000,000 bushels an
nually.

Production of hay has been more 
than doubled, increasing from an aver
age of 497,000 tons for the 1928-32 
period to 1,207,000 tons in 1941 and
1.073.000 tons in 1942.

Production of oats has been increased
by more than 1 0  times, climbing from
837.000 bushels during the base period

to 10,152,000 bushels in 1941 and
9,000,000 bushels in 1942.

Production of alfalfa hay was in
creased from an average of 60,000 tons 
in 1928-32 to 152,000 tons in 1942; pro
duction of lespedeza hay jumped from
80.000 tons to 330,000 tons; cowpea hay 
was increased from 80,000 to 165,000 
tons; soybeans for seed climbed from
137.000 bushels to 2,842,000 bushels; 
cowpeas for seed were upped from
393.000 to 1,968,000 bushels.

The increase in production of feed 
and the improvement of permanent 
pastures have been followed by a rapid 
increase in production of livestock. 
Cash income from sales of cattle, hogs, 
milk, chickens and eggs, lambs and 
wool in 1942 totaled $52,252,000, or 
nearly as much as the total crop and 
livestock income in 1932.

Agricultural leaders are gratified over 
the fine progress farmers have made in 
soil-building and balanced farming. 
But they realize that if soil-building is 
to be continuous and permanent, many 
farmers in the future must include 
potash as well as lime and phosphate 
in their legume and pasture fertilizing 
program.

The production of legumes, if plowed 
under or left on the land to decay, adds 
humus and nitrogen to the soil and 
mav make more of the phosphorus and
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potash in the soil available. But leg
umes, even when plowed under, do 
not increase the total amount of cal
cium, phosphorus, and potash in the 
soil. These plant-food elements, de
ficient in many soils, must be added in 
the form of fertilizers to obtain satis
factory growth and yields of legumes 
and other crops.

From the very beginning, AAA offi
cials emphasized the need of lime and 
phosphorus, especially on eroded and 
depleted soils, in the production of 
legumes and the improvement of pas
tures; and soil-building payments have 
been made to farmers for carrying out 
these practices.

Meantime, the results of agricultural 
research and farm experience pointed 
to the need of including potash in the 
soil-building program on many soils. 
In 1942 and 1943, the Mississippi AAA

farm program included payments to 
farmers for the application of muriate 
of potash, or its equivalent, on perma
nent pasture, winter legumes, mixtures 
of winter legumes and small grain, 
lespedeza, crotalaria, Alyce clover, sum
mer legumes grown and harvested for 
seed under specified conditions and 
limitations, and other summer legumes, 
(except soybeans for oil and peanuts) 
which are broadcast or close-drilled. 
As a result there has been a sharp in
crease in the use of potash under the 
designated crops during the past two 
years, and especially in 1943.

The wisdom of including potash in 
the soil-building program is shown in 
results obtained in numerous field tests 
conducted over the State in 1943 by 
county agents, soil conservation, service 
technicians, and other agriculturists, as 
outlined in the following table:

D e m o n st r a t io n  R e s u l t s— 1943

NAME & ADDRESS 
of Farmer, Soil

Crop FER TILIZER  
Treatment Lbs.

YIELD  
Gr. Wt. Per 

Acre-Lbs.

C. V. Maxwell, 
Pickens, Miss. 
Terrace soil

Vetch 500 Basic slag 
500 Basic slag 
100 Muriate of potash 60%

7,441 .5

14,247.9

B. E . Presley, 
Pickens, Miss. 
Bottom land

Vetch 
for seed

250 Superphosphate
1.000 Lime
250 Superphosphate
1.000 Lime
100 Muriate 60%

9,256 .5

23,958.0

J . M. Kimbrough, 
Lexington, Miss. 
Terrace soil

Wild Winter 
Peas

250 Superphosphate 
250 Superphosphate 
100 Muriate 60% 
250 Superphosphate 
300 Muriate 60%

5.445 .0

9.692 .1  

13,939.2

Thompson & Carroll, 
Lexington, Miss.
Hill land

Pasture 
Hop & Other 
Clovers.

250 Superphosphate 
250 Superphosphate 
100 Muriate 60%

11,761.2

14,697.1

Thompson & Carroll, 
Lexington, Miss. 
Terrace soil

Seed Field 
Hop & White 
Clovers.

250 Superphosphate 
250 Superphosphate 
100 Muriate 60%

8,712 .0

13,721.4

H. P. Watson, 
Lexington, Miss. 
Terrace soil

White Dutch 
Clover Pasture

250 Superphosphate 
500 Lime
250 Superphosphate
500 Lime
100 Muriate 60%

8,058 .6

12,196.8
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D e m o n st r a t io n  R e s u l t s — 1943

NAME & ADDRESS 
of Farmer, Soil

Crop FERTILIZER  
Treatment Lbs.

YIELD  
Gr. Wt. Per 

Acre—Lbs.

B. E . Presley,
Pickens, Miss.
Terrace soil
All clover died on check

Oats & White 
Clover

plot

250 Superphosphate
1.000 Lime
250 Superphosphate
1.000 Lime
100 Muriate 60%

11,761.2

26,136.0

B. E . Presley,
Pickens, Miss.'
Terrace soil
This crop was largely oa 
following.

Oats and 
Pasture 
Mixture 

ts—lespedeza

250 Superphosphate
1.000 Lime
250 Superphosphate
1.000 Lime
100 Muriate 60%

13,068.0

24,829.2

R. M. Branch, 
Goodman, Miss. 
Terrace soil

Wild Winter 
Peas for seed

250 Superphosphate 
500 Lime
250 Superphosphate 
500 Lime

5,227.2

11,325.6

R. M. Branch, 
Goodman. Miss. 
Terrace soil

Wild Winter 
Peas

250 Superphosphate 
500 Lime
250 Superphosphate
500 Lime
100 Muriate 60%

7,187.4

16,661.7

H. W. Vandiver, 
Cruger, Miss. 
Delta Foothills

Wild Peas 
Vetch
(excellent crops)

No treatment 
100 Muriate 60%

15.681 6 
28,749.6

H. W. Vandiver, 
Cruger, Miss. 
Delta Foothills

White Dutch 
Clover

250 Superphosphate 
500 Lime
250 Superphosphate
500 Lime
100 Muriate 60%

6,425.1  

10,454.4

W. H. Simpson, 
Winona, Miss. 
Botton land (branch)

Red Clover 
& Oats

600 Basic slag 
600 Basic slag 
100 Muriate 60%

7,949.7

14,483.7

W. S. Pittman, 
Winona, Miss.
Bottom land (Terrace)

Red Clover 
& Oats

500 Basic slag 
500 Basic slag 
100 Muriate 60%

18,404.1 

23,522.4

W. S. Pittman, 
Winona, Miss. 
Terrace soil

Vetch and Wild 
Winter Peas

500 Basic slag 
500 Basic slag 
100 Muriate 60%

11,107.8

16,226.1

C. S. Hamer, 
Kilmichael, Miss. 
Hill land

Wild Winter 
Peas

500 Basic slag 
500 Basic slag 
100 Muriate 60%

16,988.4

28,636.3

It is significant that in these 16 tests, 
production was more than doubled in 
four tests, nearly doubled in eight tests, 
and largely increased in four tests, by 
the addition of 1 0 0  pounds of 60 per 
cent of muriate of potash to the lime 
and phosphoric acid used.

Because of the rapid increase in the 
acreage being established in improved 
pasture and planted to legumes, and be
cause of the pronounced results obtained 
by including potash in the fertilizer 
treatment, agricultural leaders predict 
that there will be a sharp increase in
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A fine crop of cowpeas produced after harvesting a 50-bushel-per-acre oat crop. This is one 
Mississippi farmers are doubling up to meet Food For Freedom goals.

the demand for potash fertilizers in 
the years ahead.

In 1943, Hinds county farmers alone 
made application to the County AAA 
Office for enough seeding mixtures and 
fertilizing materials to improve 1 0 , 0 0 0  

acres of pasture. Holmes county seeded

and fertilized 3,000 acres of pasture 
and planted more legumes. Claiborne 
county expanded an already extensive 
pasture program. Noxubee county 
went into pasture building on a big 
scale. A single farmer bought two car- 

( Turn to page 42)

The yield of cotton in Mississippi has just about been doubled by growing and turning under green 
manure crops, planting good seed of the best varieties, and fertilizing with a complete, high analysis

fertilizer. This field made 1% bales per aĉ e.



Maintaining Available 
Potassium in Soils

By R. E. Stephenson
Oregon State College, Corvallis, Oregon

T H E average potash content of 
igneous rocks is 3.13 per cent; for 

sedimentary rocks 2.81 per cent, ac
cording to Clarke and Washington. 
The average of 76 typical Oregon soils 
is 1.66 per cent. The lower percentage 
of potash in soils compared with rock 
is illustrative of a fundamental process 
that goes on when rocks weather and 
soil is formed. Whatever is soluble 
slowly leaches and is lost. That which is 
most soluble leaches most rapidly. Thus 
igneous rocks contain somewhat more 
sodium than potassium, while the sedi
mentary rocks from which most of our 
soils are formed contain less sodium 
than potassium. The average of 36 
typical American soils is twice as much 
potassium as sodium remaining in the 
soil. The ocean ultimately gets the 
sodium and many other elements which 
go into solution. There is 28 times as 
much sodium as potassium in ocean 
water.

Fortunately, sodium is not a nutrient 
element and its loss is of little conse
quence, or perhaps may sometimes be 
a favorable factor in crop production, 
since sodium accumulation may result 
in the formation of alkali soil. Calcium, 
which is an important nutrient element, 
is more readily lost from the soil than 
potassium, and because calcium serves 
to maintain neutrality in the soil, reac
tion may be associated with the potas
sium status. That is, there is relatively 
more potassium in soils that have re
mained nearly neutral than in those 
that have become acid. Hilgard reports 
3 V3 times as much potassium (by acid

digestion) in soils of arid areas as in 
soils of humid areas. A similar com
parison for lime shows 1214 times as 
much lime in the unleached soils of arid 
areas; or there is about half as much 
lime as potassium in the soils of humid 
areas, but nearly twice as much lime as 
potassium in soils of the arid areas, 
according to Hilgard’s data. This is 
from a comparison of 466 and 313 soils 
from humid and arid areas, respectively. 
Jenny remarks upon the fortunate econ
omy of the greater loss of lime which 
is relatively much less expensive than 
potassium to replace.

Comparative Losses of Soil Fertility

The reserve supply of potassium in 
soils, therefore, is governed by what has 
happened in the ages past, largely 
through hydrolysis and leaching proc
esses. Poor soils often are made poor 
by nature long before the advent of 
man. Of 11 separate geologic areas in 
Kentucky each including soils that are 
characteristic of the formation, the area 
with the lowest total averaged a little 
more than half as much potassium as 
the area with the highest total potas
sium content. The comparison was 
based upon an average of 27 representa
tive soils from the poor area and nine 
soils from the good area, as presented 
by Averitt. This comparison represents 
at least qualitatively the changes that 
have been developing over a long period 
of time, and which perhaps are con
tinuing slowly to progress still further 
toward soil depletion. The extent of 
depletion at any given time no doubt

19
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depends upon the age of the soil and 
the vigorousness with which the deplet
ing processes have been occurring.

The late Dr. J. G. Lipman presents 
data which indicate that cropped land 
loses more than twice as much potas
sium by leaching as by removal in har
vested crops. The loss by erosion is 
more than eight times as great as the 
loss by crop removal. However, much 
of the potassium lost by erosion is in an 
inactive form and while the loss is real, 
the seriousness is not as great as the 
comparable figures would indicate. 
When erosion occurs, there is probably 
as much potassium in the raw and ex
posed subsoil as in the material that 
was removed. The total supply of 
potassium is not much changed by ero
sion, but there is probably a lower avail
ability in the potassium of the raw sub
soil. By contrast, all that is leached is 
soluble and represents the loss of the 
most readily available potassium.

Form s of Potassium

Soils normally contain at least three 
forms of potassium; that in the unde
composed primary minerals such as 
orthoclase feldspar, that in the second
ary clay minerals and combined with 
the humus in exchangeable form, and 
that in a water-soluble condition such 
as the nitrates and sulfates of potassium. 
Often, in spite of the leaching, there is 
more of both the water soluble and the 
exchangeable potassium in the surface 
soil than in the deeper layers, though 
the total may not be very different in 
the various soil horizons.

Plants can readily use both water- 
soluble and exchangeable forms of potas
sium. Since there is a dynamic equi
librium between the different forms in 
the soil, the * use of soluble potassium 
by the plant results in rapid equilibrium 
shifts to supply more in solution. The 
ultimate source of renewal of the soluble 
potassium is principally the exchange
able form which in turn is renewed by 
the reserve form in the primary miner
als. A high total potassium content of 
the soil is therefore a favorable factor 
for long-sustained and high productivity

of the soil. The soils most in need of 
potassium fertilization are the peats and 
sands of low reserve supplies, and the 
old leached or long-farmed and depleted 
soils. A study of a number of western 
Oregon soils indicates that the poorer 
leached soils may contain only one- 
fourth to one-third as much water- 
soluble and exchangeable potassium as 
the better soils. The total may show a 
similar variability. Some of these de
pleted soils have shown marked potas- 
sium-deficiency symptoms in the growth 
of certain plants.

Methods for evaluating the potassium 
needs of soils are not yet well worked 
out. Chemical methods applied directly 
to the soil may correctly indicate a rela
tively large or small supply, but stand
ards for deciding upon fertilizer appli
cations by the interpretation of such 
data are not too reliable. Chemical 
methods applied to the crop produced 
have considerable value, but these like
wise have not yet been sufficiently 
standardized. Since the potassium con
tent of the plant may to some degree 
reflect the available supply in the soil, 
this method of indicating the need for 
potassium fertilization would seem to 
have possibilities. The good work of 
Batjer and Magnus has led them to set 
up tentative standards of potassium 
needs for orchard trees by analyzing the 
leaves of the trees. Not less than one 
per cent of potassium in the leaves was 
found where trees were making vigor
ous growth, and 1.7 per cent of potas
sium in the leaves seemed about the 
minimum for maximum growth. Apple 
varieties were found to differ with re
spect to potassium needs, Delicious and 
Rome Beauty requiring perhaps 50 per 
cent more than York Imperial and Jona
than varieties, as probable minimum 
requirements.

No doubt there is a range of potas
sium content of the foliage which may 
be associated with adequate nutrition 
of most plants, but much work remains 
to be done to determine the needs of 
the many kinds and varieties of plants 
that are produced; and when the needs 

{Turn to page 44)



Kudzu Conserves 
Southern Soils

By R. Y . Bailey
Chief, Regional Agronomy Division, Soil

R ICH, green leguminous forage 
, growing on thousands of once 

eroded, unsightly hillsides in the South
east is being converted into meat and 
milk that will help to win the war 
against Japan and the other aggressor 
nations. Kudzu, which was introduced 
from Japan, is transforming once un
productive acres into valuable hay and 
pasture land.

In 1876, the Japanese exhibited a 
viny perennial legume at the Philadel
phia Centennial Exposition. This plant 
was kudzu. Records of this introduc
tion do not state whether crowns were 
brought from Japan or whether the

Conservation Service, Spartanburg, S. C.

plants at the Exposition were grown 
from seed. Small quantities of kudzu 
seed later were planted at various points 
in the South.

For a number of years after its intro- 
dustion kudzu was used principally as 
a shade plant around buildings, hence 
the common name of “Porch Vine.” Its 
leafy vines make a pleasant shade and 
its attractive purple blossoms give off a 
fragrant odor on warm summer nights.

Although, as one farmer puts it, 
kudzu “hung around the house” for 
several years, it gradually gained recog
nition as a forage crop. Farmers noticed 
that all classes of livestock ate the green

A heavy blanket of kudzu developed from plants set in the spring of 1941 has stabilized this large 
gully that was rapidly spreading and destroying an adjoining area of rich loess soil near Natchez,

Mississippi. Photographed in July 1943.

21
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leaves and the tips of vines whenever 
they were allowed access to kudzu. 
Probably as a result of these observa
tions, a few farmers began making field 
plantings of kudzu. Others planted it 
in and around gullies.

Thfere is no accurate record of when 
the first kudzu crowns were offered for 
sale. A few were being sold as early 
as 1901. Lack of knowledge about the 
crop resulted in a high percentage of 
failures of earlier plantings. Frequently 
the quality of plants was very poor. 
Many of the earlier buyers received 
pieces of root on which there were no 
buds. Others received sections of 
vines on which there were no roots. 
None of the roots and few of the vine 
cuttings produced shoots after they were 
planted. In many instances, plants 
were kept after they were received until 
so dry that most of them were dead 
when planted.

Little was known about methods of 
planting. Plants were often set among 
weeds, broomsedge, or Bermuda grass 
without soil preparation. Often plants 
were laid on top of the ground and 
covered with a shoveful of soil. Culti
vation was seldom given. As a result of 
all these unfavorable conditions, few 
plants lived through the first summer. 
Failure to get plants to live and grow 
discouraged most of those who planted 
kudzu during these earlier years.

Kudzu Is Not a Pest

Fear that kudzu might be a danger
ous pest that would wrap up an entire 
farm also kept many farmers from 
planting this crop. There are, of course, 
a few farmers who still do not want 
any of “that vine” on their farms. As 
evidence that the pest idea is rapidly 
disappearing, many farmers who would 
not allow kudzu to be planted on their 
farms in 1935 and 1936, even though 
the Soil Conservation Service offered to 
furnish the plants and the labor to set 
them out, have since planted several 
acres at their own expense. One farmer 
in Pike County, Alabama, allowed a 
CCC camp to plant kudzu on terraces

on a steep field. After the plants had 
grown a year he got worried about it 
and dug them up. Two years later 
after he had pastured his hogs on an
other field of kudzu, he dug crowns 
and planted the same terraces again.

Farmers who have mowed kudzu 
have been highly pleased with the yield 
and quality of the hay. Ed Tucker, 
Camp Hill, Alabama, has more than 50 
acres of kudzu from which he harvests 
approximately 1 /z tons of hay per acre 
each year. Most of the land that Mr. 
Tucker has in kudzu was severely 
eroded and much of it had been “turned 
out” before it was planted to kudzu. 
Mr. Tucker fertilizes his kudzu at 
about the same rate as he would soy
beans for hay. He usually harvests 
one cutting per year.

Kudzu makes better hay if cut early 
in the summer than it does if mowing 
is delayed until late August or Septem
ber. Unlike other kinds of hay, how
ever, the quality does not deteriorate 
rapidly after it is ready to harvest. Hay 
of good quality may be harvested at any 
time in June or July, at farmers’ con
venience. By the middle of August 
plants usually begin to lose leaves and 
the mature foliage becomes tough and 
less palatable.

The long period over which kudzu 
hay may be harvested allows haying to 
be done during the slack season be
tween cultivation and harvesting of 
other crops. This allows a better dis
tribution of labor than prevails under 
the present system where cotton picking 
and the harvest of cowpea or soybean 
hay often conflict. As an example, in 
the fall of 1942 there was such a short
age of cotton pickers that town and city 
people were urged to assist farmers with 
their cotton picking. While cotton 
picking was at the peak on most farms 
in the Piedmont section, the harvest of 
cowpea and soybean hay also was at its 
peak. These farmers had no choice but 
to harvest cowpea and soybean hay 
then, or lose it.

On nearly all farms where this con
flict between cotton picking and the
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harvesting of cowpea and soybean hay 
■ occurs each year, there is enough idle, 

or steep, severely eroded land on which 
to grow kudzu to supply a substantial 
part of the hay needed on these farms. 
Furthermore, kudzu hay could be har
vested during the slack season between 
cultivating and harvesting other crops.

In many cases, kudzu has been in
jured by mowing too often and at the 
wrong time of year. More than two 
cuttings per year usually have caused 
serious damage to stands. One cutting 
in June and a second just before frost 
have not usually injured stands, par
ticularly where sufficient fertilizer was 
applied to keep the plants in good con
dition. Vigorous, well fertilized kudzu 
has suffered less damage from mowing 
than has unfertilized kudzu. Mowing 
in late August and September usually 
has damaged stands.

Kudzu As a Grazing Crop

Kudzu is a valuable grazing crop, if 
managed properly. Care must be exer
cised to prevent overgrazing. Farmers 
who keep stock off until kudzu makes 
enough growth for a cutting of hay and 
then regulate grazing so that the 
ground is kept well covered with green 
foliage are able to maintain good 

I  stands.
The carrying capacity of an acre of 

kudzu, like other types of pasture, de
pends largely upon the fertility of the 
land and the fertilizer treatment. On 
land of moderate fertility where suf
ficient fertilizer is applied to maintain 
a vigorous stand, an acre of kudzu will 
carry an animal unit from about the 

I first of June until frost.
Kudzu is particularly valuable for 

grazing when other kinds of pasture 
fail because of drought. W . A. Stone, 
Pitts, Georgia, turned 20 head of beef 
cattle weighing about 500 pounds each 
on six acres of kudzu during a late 
summer drought in 1942. These cattle 
gained approximately 1,600 pounds dur
ing the 40 days they were on the kudzu.

Mr. Stone realized that he allowed 
the kudzu to be grazed too closely dur

ing this period, but was forced either to 
overgraze kudzu or feed his cattle. He 
expects to plant six additional acres as 
a part of his farm-conservation plan 
with the Middle Western Ocmulgee 
River Soil Conservation District. This 
will give him sufficient acreage to fur
nish pasture when he needs it, with
out overgrazing his kudzu.

Farmers in the Wiregrass Soil Con
servation District in southeast Ala
bama are using kudzu as a summer 
pasture for hogs. Hogs grazed on 
kudzu require less than half as much 
feed and are in better condition when 
turned on peanuts for fattening than 
those that are kept on dry lot during 
the summer.

W. E. Bedsole, Slocomb, Alabama, 
grazed 69 shoats, 7 brood sows, and 4 
cows on 7 acres of kudzu from May 1 
to August 1, 1942. As evidence that 
he is well pleased with kudzu as a 
grazing crop Mr. Bedsole said, “I would 
not take $ 1 0 0  an acre for the kudzu.”

The possibilities of kudzu as a soil- 
improving crop are becoming more evi
dent as an increasing number of farm
ers plow established stands of it and 
follow with corn. Yields of corn fol
lowing kudzu often are more than 
double the yields on similar soils with
out kudzu. Usually, the stand of kudzu 
is restored to a sufficient extent by the 
end of the summer to give protection to 
the land the following winter. This 
quick recovery following cultivation of 
corn makes kudzu particularly valuable 
as a soil-conserving crop in rotations on 
land that previously has been considered 
too steep for cultivation.

Claude Sikes, Camp Hill, Alabama, 
planted kudzu on a field of severely 
eroded idle land in 1935. He planted 
corn between the kudzu rows and culti
vated it the first year. He harvested 
kudzu hay in 1939, 1940, and 1941, and 
plowed the land to get kudzu crowns in 
1942. His kudzu crowns brought $30 
per acre above digging cost. Corn that 
was planted after crowns were har
vested produced 30 bushels per acre.

When asked what he thought about
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Thorough disking following a broadcast application of fertilizer just before plants began to grow 
at the beginning of the third year worked the fertilizer into the soil, killed small weeds, and 

smoothed the surface for mowing on this South Carolina farm.

this kind of rotation Mr. Sikes said, 
“I believe kudzu is going to be the 
answer on poor, eroded land. The field 
where I grew 30 bushels of corn in 
1942 was the poorest on my farm when 
kudzu was planted, otherwise, I* would 
not have agreed to plant it to kudzu in 
1935. Don’t forget that the county 
average in Tallapoosa county is less than 
20 bushels of corn per acre.” The 
county average corn yield in 1942 was 
1 2 . 6  bushels per acre.

Methods of establishing stands of 
kudzu have become better understood, 
and this is resulting in fewer failures 
due to poor stands. Farmers also are 
learning that if the surviving plants in 
poor stands are fertilized and cultivated, 
they will spread over the entire area to 
form a complete stand.

On the Southern Piedmont Experi
ment Station at Watkinsville, Georgia, 
several individual kudzu plants were 
set in plots 25 by 30 feet in the spring 
of 1941. These plants were fertilized 
liberally and were cultivated. By the 
fall of 1942 each plant had covered the 
plot on which it was planted and many 
of the runners had been turned back 
to keep all growth from each plant

confined to the plot on which it was 
planted. At this rate of spread, 50 
plants would cover an acre in two years.

The rapid growth of kudzu plants 
under favorable conditions has been the 
basis of reductions in the number of 
seedlings or crowns planted per acre. 
Row spacing has been increased to 25 
feet and the distance between plants in 
the row reduced to 3% feet. This rela
tively thick planting in the rows insures 
at least a fair stand, even if only 50 per 
cent of the plants survive. After a 
complete cover is developed along the 
rows the first growing season, the 
ground between the rows usually is 
completely covered by the end of the 
second season. With a spacing of 314 
feet in the row, 500 plants are required 
for an acre. This is only half as many 
as were being used a few years ago. 
This has reduced the cost of crowns 
approximately $4.50 per acre.

In some instances, good stands have 
been developed in 3 or 4 year's by 
planting a row on each terrace on steep 
slopes. This method requires approxi
mately 250 plants per acre, which is 
only one-fourth as many as formerly 
were planted.
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A row of kudzu planted along each 
terrace line serves as a guide for con
tour tillage and provides considerable 
protection against erosion on steep un
terraced slopes that are planted to pea
nuts or other war crops. After the 
stress of war production is over, kudzu 
may be allowed to spread over the en
tire area. This simple method requires 
a minimum of labor and plants.

Kudzu planted in well-prepared rows 
parallel to the banks of gullies through 
natural depressions has developed ef
fective meadow strips. Gullies have 
been stabilized and silted up so that 
they could be crossed with mowers or 
other farm equipment. Where gullies 
were deep, filling was hastened by plow
ing the banks in after the ground was 
well covered with vines.

Needs Liberal Fertilization

Success in estabilshing stands of 
kudzu, especially with a small number 
of plants per acre, depends almost en
tirely upon the extent to which other 
requirements are met. Good land prep
aration, including deep breaking along 
the rows and harrowing to form a good 
seedbed, is essential to satisfactory sur
vival and vigorous growth of plants.

Liberal fertilization in the rows is a 
second essential to rapid first-year 
growth. Approximately 200 pounds of 
superphosphate and 1 to 2  tons of 
manure per acre are usually applied 
in 25-foot rows. This gives seven times 
as much fertilizer per linear foot of 
row as would be used if the same rates 
per acre were applied in 3 /4 -foot rows. 
Where manure was not available, 200 
to 300 pounds of a complete fertilizer 
per acre have given good results. Par
ticularly on soils where cotton rust indi
cated a deficiency of potash, 25 pounds 
of muriate of potash per acre have been 
beneficial.

Farmers who have been most suc
cessful in getting good stands and first- 
year growth applied the fertilizer in 
deep furrows and plowed to these fur
rows to form broad beds. Beds were 
prepared well in advance of planting to

allow the soil to be firmed by rain, and 
were harrowed thoroughly just before 
planting so as to form a good seedbed 
and to destroy weeds.

Good plants are essential in getting 
a stand of kudzu. A kudzu plant must 
have at least one sound, unbroken 
fleshy root as much as six inches long 
and at least one sound bud. It is desir
able to have as much as eight inches 
of fleshy root on each plant, but it is 
not always feasible to get them dug 
with more than six inches of root.

Seedling plants have been the most 
satisfactory kind of planting material 
used, but the supply of seed is not suf
ficient to produce all plants needed. 
Kudzu is not a consistent seed producer 
in the South. Sufficient seed is pro
duced most years, however, to be worth 
collecting. A total of 864 pounds of 
clean seed was collected in soil con
servation districts in the Southeast in 
1942. Approximately 700 pounds of 
this seed were collected in Alabama, 
where there is a larger acreage of well- 
established stands than in most other 
southern states.

Crowns from fields where kudzu is 
growing constitute the most important 
source of planting stock. Kudzu 
crowns have been dug satisfactorily 
with a single disc plow set fairly 
straight and weighted to make it take 
the ground. If run as much as eight 
inches deep, the disc turned the crowns 
out with a minimum of damage. They 
also have been dug with moldboard 
plows. Careful grading to remove all 
crowns that are severely torn, bruised, 
or broken is essential in getting good 
stands of kudzu.

Care in Planting Essential

Crowns require careful handling 
from digging until they are planted. 
They must be kept moist. Crowns 
that are not planted soon after digging 
can be kept in good condition by heel
ing them out in moist soil. If they are 
to be kept for a month or more before 
planting, clean, moist sand is ideal 
material in which to heel them out. It
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is extremely important that crowns or 
seedlings shipped from one point to 
another be opened up, and either 
planted or heeled out immediately aftei 
they are received.

Careful planting is absolutely essen
tial. Plants may be set by hand, either 
in holes dug with a mattock or a shovel, 
or in furrows. Where heavy applica
tions of fertilizer and manure have been 
bedded on in the rows, it is advisable to 
dig holes for plants a few inches awav 
from the center of the bed. Stands 
have been severely damaged by plant
ing in the center of the row so that the 
roots of the plants were brought into 
direct contact with stable manure. 
Holes should be dug deep enough to 
accommodate the roots without crum
pling them. The soil should be packed 
firmly about each plant so that the bud 
is level with, or slightly below, the 
surface of the soil. Poor stands have 
resulted from planting on heavy soils 
when the ground was wet.

Furrow Method of Planting

Planting in deep furrows has given 
good results. After the soil along the 
row was prepared with a plow, a deep 
furrow was opened and plants were 
placed against the wall of the furrow 
with enough soil packed about the roots 
to hold them in place. A furrow was 
plowed to the plants so as to lap the 
soil well up around the buds of the 
plants, and then a second furrow was 
plowed in the same direction to fill the 
first furrow. For convenience in cover
ing, plants were placed against the 
lower wall of the first row and then 
against the upper wall of the second 
row. This only required dragging the 
plow across from the end of one row 
to the next.

Where fertilizer is not applied in the 
rows before planting, it may be applied 
in the first covering furrow and covered 
with the second furrow slice. It is ex
tremely important that planting fur
rows on deep sandy soil be laid out 
deep enough to insure having the roots 
in contact with moist soil during pe

riods of drought. Good stands have 
resulted from plowing sandy soil away 
from the rows so as to set plants in 
the bottoms of water furrows.

Satisfactory stands have been obtained 
by plowing areas of kudzu, collecting 
crowns, roots, and vines behind the 
plow, strewing them thickly in fur
rows, and covering 2 to 4 inches deep. 
Lighter covering was given on heavier 
than on the lighter soils. This method 
of planting is practicable only where 
plenty of kudzu is available so that the 
labor of plowing up, collecting, and 
strewing crowns represents the only 
cost. It is not a dependable method of 
getting a stand where only 500 to 1,000 
crowns per acre are planted.

The ideal time to plant kudzu is in 
early spring just before active growth 
begins. On soils that heave plants out 
during freezes, it is safer to delay 
planting until danger of freezes and 
heavy frosts is past. On soils where 
severe heaving does not occur, plants 
may be set in late winter and early 
spring. Where labor is scarce, it is 
advisable to plant early so as to avoid 
interference with other farm work. 
Careful planting done in late winter, 
even with a certain amount of cold 
injury, is preferable to hasty, careless 
planting done later in the season when 
kudzu planting conflicts with other 
farm work.

Green kudzu crowns were planted 
successfully during the months of May, 
June, and July in 1942 and 1943. 
Crowns that were formed where vines 
took root at nodes the previous year 
were lifted with a round-pointed shovel. 
The shovel was pressed down to full 
depth so as to get approximately eight 
inches of undamaged roots. Holes 
were dug deep enough to accommodate 
the roots, each hole was filled about 
half full of water, roots were pressed 
down into the mud and water in the 
bottom of the hole, and dry soil was 
pulled in and pressed firmly about the 
plant. Green tops were cut back to two 
or three inches in length.

• ( Turn to page 48)



Plump ears where “ nubbins”  formerly grew, near Camp Hill, Alabama. Corn following kudzu made 
30 bushels per acre in 1942 as compared with a county average of 12.6 bushels per acre that year.



Kudzu on steep land adjacent to the permanent pasture is furnishing additional grazing on this
Virginia farm.

Kudzu is completely controlling erosion and is furnishing summer pasture for hogs near Port
Gibson, Mississippi.



A typical galled area near Greenville, Alabama, was planted to kudzu in the spring of 1937.
See photo below.

By the summer of 1939 the unsightly area shown in the photo above was converted into a
valuable hay meadow.



V e rtic a l highw ay b an k s in  th e  deep loess h ills  o f  southw est M ississippi are  fu lly  p rotected  by  kudzu.

Control of brush and weeds along drainage canal banks is another important job that kudzu is doing.
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Y  TT 1  . Every farmer wants to make the
IN CW  JO  ID OJtieet operation of his farm more effi-

p  cient. On its efficiency dependstor Farmers the margin of his profit There
is no end to what he should 
know about the application of 

the findings of agricultural research, since new theories constantly are being 
shaped into facts for his use. Of note in this connection is what constitutes a 
departure from the former conception of what a farmer needs to know about 
his land—a yardstick of “land capabilities.”

This yardstick stems from a new survey charting actual conservation needs for 
the United States based on strict adherence to land capabilities. The survey and 
its practical application is discussed by Wellington Brink, editor of Soil Con
servation, in the October issue of that publication. “For the first time in history 
a practical ‘job sheet’ is available to American farmers,” Mr. Brink says. “It 
outlines, area by area—and eventually will outline farm by farm—the soil con
servation practices that must be put on the land to assure maximum farm 
production at minimum soil loss. It is the result of a year’s survey by several 
hundred trained technicians of the Soil Conservation Service, a survey which 
Chief H. H. Bennett says is fast nearing completion.”

Tabulations of figures have been rolling in through many months—from New 
England and the deep South, from the cut-over areas of Wisconsin and the 
plains of Texas, from the wheat fields of Washington and the citrus groves of 
California. A blueprint of a rural America that can be made fully productive 
and soil-secure by the science of soil conservation is being developed farm by 
farm, county by county, state by state.

Dr. Bennett admits that cutting the whole new pattern indicated by the Soil 
Conservation Service survey will entail a staggering outlay of money, technical 
personnel, labor, machinery, fertilizers, and seed. It will take years to do the 
entire job, he says—but even the beginnings already made have paid rich and 
immediate dividends. Major war crops have already responded with 20 per 
cent increased yields, where soil conservation measures have been applied.

It is pointed out that in 1942, for example, soil conservation practices put on 
10 million acres accounted for an increase of nearly 34 million pounds of peanuts 
and more than 37 million pounds of beef or beef equivalent. Eleven other major 
war commodities paid comparable dividends from soil conservation: wheat, soy
beans, corn, hay, cotton, flaxseed, dry beans, cottonseed, potatoes, grain sorghums, 
and field peas. Records of the Soil Conservation Service indicate that when the 
new farming methods are properly applied to an average acre of corn land, a 
7 -bushel increase in yield can be anticipated, an immediate dividend which 
follows right along the first year. It is believed highly doubtful that if every 
pasture now grazed by the dairy cow were to be properly assigned, planted to 
the right grasses and legumes, worked into a rotation chart, given what lime and

31
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fertilizers its requires, the rationing of butter, cheese, and other dairy products 
would ever be necessary.

The Soil Conservation Service, through its land-capability maps, now provides 
a farmer with utilitarian classifications of his land according to a framework 
of physical factors. Uses of land—now indicated by a series of eight numbers, 
and as many colors—are determined by soil, slope, erosion, and climate. Uses 
are of four main categories—crops, grass, woods, and miscellaneous.

The new conservation-needs survey is a translation and a summary of what it 
will take to convert every bit of land to its safest, most profitable, and most 
efficient form of production. In assigning roles, the survey places continuing 
productiveness second only to immediate productiveness for war purposes.

♦ Quoted below is the statement made byIS the U. S. Department of Agriculture on
October 19, 1943, relative to the econ
omy in high analysis fertilizers and 
the urgency of their purchase by farmers 
as soon as possible.

“The War Food Administration calls to the attention of farmers an important 
fact regarding their purchases of mixed fertilizer—that they can save money 
and at the same time contribute substantially to the war effort by buying higher 
analysis fertilizers.

“W FA officials in charge of the fertilizer distribution program point out 
that higher analysis fertilizers will cost more per 1 0 0  pounds than those of 
lower plant-food content, but that the cost per pound of plant food is lower.

“Using a comparison between a 5-10-5 mixed fertilizer and a 4-8-4 fertilizer 
as an example, W FA officials said that 4 bags of 5-10-5 will furnish 80 pounds 
of plant food (nitrogen, phosphoric acid, and potash), whereas it would take 
5 bags of 4-8-4 to supply the same number of pounds.

“Fertilizer prices vary somewhat by states and areas, but in North Carolina— 
the Nation’s largest user of commercial fertilizer—a ton of 5-10-5 in 100-pound 
bags costs approximately $34.90, compared to about $30.40 for a ton of 4-8-4. 
On the basis of plant-food content, it would require 2,500 pounds of 4-8-4 to
provide the same number of pounds of plant food contained in one ton of
5-10-5. Twenty-five hundred pounds of 4-8-4 costs about $38; comparing this 
cost to that of a ton of 5-10-5 at $34.90, the farmer has a saving of $3J10 by 
purchasing the high analysis grade.

“Aside from the saving in cost, the farmer who uses higher analysis fertilizer 
will be helping to relieve transportation, packaging, and storing problems in
connection with the manufacture and shipment of mixed fertilizer. The use of
higher analysis fertilizer means that fewer bags will have to be used, and con
sequently fewer packages will have to be shipped over the Nation’s already 
overtaxed transportation system. The situation on materials for supplying 
bags requires that all measures be taken in the conservation of their use. Further
more, fertilizer mixers’ storage facilities are crowded, and use of higher analysis 
goods will ease this situation.

“W FA officials also stressed that in order to help make the fertilizer distribution 
program fully effective, farmers should make application for mixed fertilizer as 
soon as possible and take delivery on it during the fall and winter months. This 
applies to fertilizer needed both this fall and next spring. Farmers apply to 
their local dealers for fertilizer.”
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Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay
Dollars

Cottonseed
Dollars Truck

per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops

1910-14 Average 12.4 10 .4 69 .6 8 7 .6 64 .8 88 .0 11.94 21 .59 . . . .

1920...................... 32 .1 17 .3 249 .5 175.7 144.2 224.1 21 .26 51 .73 . . . .
1921...................... 12 .3 19 .5 103.8 118.7 5 8 .7 119.0 12.96 22 .18
1922...................... 18 .9 2 2 .8 96 .7 104.8 58 .5 103.2 11.68 35.04 . . . .

1923...................... 26 .7 19 .0 84 .1 104.4 80.1 98 .9 12.29 43.69
1924...................... 27 .6 19 .0 8 7 .0 137.0 91 .2 110.6 13.28 38.34
1925...................... 22 .1 16 .8 113.9 171.6 9 9 .9 151.0 12.54 35 07 . . . .

1926...................... 15.1 17.9 185.7 156.3 69 .9 135.1 13.06 27 .20 . . . .
1927...................... 15 .9 20 .7 132.3 114.0 7 8 .8 120.6 12.00 28.56 . . . .
1928...................... 18 .6 20 .0 8 2 .9 112.3 89 .1 113.4 10.63 37.70
1929...................... 17.7 18 .6 9 3 .7 118.4 87 .6 102.7 11.56 34 .98 . . . .
1930...................... 12 .4 12 .9 124.4 115.8 7 8 .0 80 .9 11.31 26 .25
1931...................... 7 .6 8 .2 7 2 .7 92 .9 4 9 .8 4 8 .8 9 .7 6 17.04 . . . .
1932...................... 5 .8 10 .5 4 3 .3 57 .2 28 .1 38 .8 7 53 9 .7 4 . . . .
1933...................... 8 .1 12 .9 6 6 .0 59 .4 36 .6 58 .1 6 .81 12.32 . . . .
1934...................... 12 .0 17.1 68 .0 79 .1 61 .3 7 9 .8 10.67 26.12 . . . .
1935...................... 11 .6 16.1 4 9 .4 73 .9 7 7 .4 86 .4 10.57 35.56 . . . .
1936...................... 11 .7 17 .2 9 9 .6 8 5 .3 76 .7 9 6 .0 8 .9 3 31.78 . . . .
1937...................... 11.1 19.9 8 8 .3 9 1 .8 9 4 .8 107.1 10.36 30.24 . . . .
1938...................... 8 .3 17.2 55 .5 7 6 .9 49 .0 66 .1 7 .5 5 21.13 . . . .
1939...................... 8 .7 13 .6 68 .1 7 5 .4 4 7 .6 63 .6 6 .95 22.17 . . . .
1940...................... 9 .6 15.1 70 .7 85 .2 59 .0 7 3 .9 7 .6 2 24.31 . . . .

1941...................... 13 .3 19.1 64 .6 9 4 .4 64 .3 84 .0 8 .10 35.04 . . . .
1942...................... 18.51 2 8 .3 110.0 108.3 7 9 .5 101.8 10.05 44.42 . . . .

October........... 18.87 4 2 .3 102.5 107.9 77 .5 103.5 9 .3 9 46.46 • • • •
November... . 19.22 3 9 .8 108.4 103.5 7 5 .9 104.4 9 .8 4 45.01 . . . .

Decem ber.. . . 19.55 4 0 .0 111.8 110.3 80 .2 110.3 10.46 44.72 . . . .

1943 
January ........... 19.74 35 .1 117.8 121.4 88 .0 117.5 11.20 44 .34 . . . .

February........ 19.68 18.2 125.7 129.8 90 .4 119.5 11.94 44 .88
M arch .............. 19.91 16.0 145.1 153.6 9 4 .8 122.7 12.28 45.73 . . . .

A pril................ 20 .13 16.0 166.8 179.2 100.2 122.3 12.61 45.89 . . . .

M a y ................. 20 .09 3 7 .6 190.7 225.1 103.4 122.8 12.66 46.11 . . . .

Ju n e ................. 19.96 5 7 .0 188.0 222.0 106.0 124.0 12.20 46 .40 . . . .
Ju ly .................. 19.60 59 .0 167.0 267.0 108.0 126.0 11.90 44.50 . . . .
August............ 19.81 38 .4 159.0 276.0 109.0 127.0 12.20 50 .90 . . . .
September. . . 20 .20 37 .2 134.0 231.0 109.0 130.0 12.90 51.90
October.......... 2 0 .28 4 1 .8 128.0 196.0 107.0 135.0 13.70 52 .50 . . . .

Index Numbers ( 1 9 1 0 - 1 4 = 1 0 0 )

1920...................... 259 166
1921...................... 99 187
1922...................... 152 219
1923...................... 215 183
1924...................... 223 183
1925...................... 178 161
1926...................... 122 172
1927...................... 128 199
1928...................... 150 192
1929...................... 143 179
1930...................... 100 124
1931...................... 61 79
1932...................... 47 101
1933...................... 65 124
1934...................... 97 164
1935...................... 94 155
1936...................... 94 165
1937...................... 90 191
1938...................... 67 165
1939...................... 70 131
1940...................... 78 145
1941...................... 107 184
1942................. . 149 272

October........... 152 407
November.. . 155 383
D ecem b er.... 158 385

1943
338January.......... 159

February........ 159 175
M arch............. 161 154
April................ 162 154
M ay ............... 162 362
Ju n e ................. 161 548
Ju ly .................. 158 567
August............ 160 369
September. . . 163 358
October.......... 164 402

358
149
139
121
125
164
267
190
119
135
179
104
62
95
98
71

143
127

80
98

102
93

158
147
156
161

169
181
208
240
274
270
240
228
193
184

201
136
120
119
156
196
178
130
128
135
132
106
65
68
90
84
97

105
88
86
97

108
124
123
118
126

139
148
175
205
257
253
305
315
264
224

223 255 178 240
91 135 109 103 • • • •
90 117 98 162

124 112 103 202
141 128 111 177 150
154 172 105 162 153
108 154 109 126 143
122 137 101 132 121
138 129 89 175 159
135 117 97 162 149
120 92 95 122 140
77 55 82 79 117
43 44 63 45 102
56 66 67 57 105
95 91 89 121 104

119 98 89 165 126
118 109 75 147 113
146 122 87 140 122
76 76 63 98 101
73 72 58 103 109
91 84 64 126 121
99 95 68 162 145

123 116 84 206 199
120 118 79 215 226
117 119 82 208 238
124 125 88 207 293

136 134 94 205 277
140 136 100 208 301
146 139 103 212 302
155 139 106 213 291
160 140 106 214 253
164 141 102 215 308
167 143 100 206 315
168 144 102 236 308
168 148 108 240 311
165 153 115 243 264
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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

1910-14 .............. .  S2 .68 $2 .85 $3.50
1922.................... 3 .0 4 2 .5 8 6 .07
1923.................... 3 .0 2 2 .9 0 6 .19
1924.................... 2 .9 9 2 .4 4 6 .87
1925.................... 3 .11 2 .47 5.41
1926.................... 3 .0 6 2.41 4 .4 0
1927.................... . 3 .01 2 .2 6 6.07
1928.................... 2 .67 2 .30 7 .0 6
1929.................... 2 .57 2 .04 5 .6 4
1930.................... 2 .47 1.81 4 .7 8
1931.................... 2 .3 4 1.46 3 .1 0
1932.................... 1 .87 1.04 2 .1 8
1933.................... 1 .52 1 .12 2 .9 5
1934.................... 1 .62 1.20 4 .4 6
1935.................... 1 .47 1.15 4 .69
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 .60
1942.................... 1 .74 1.41 6.11

October......... 1 .75 1.42 6 .72
N ovem ber... 1 .75 1.42 6 .06
D ecem ber... 1 .75 1.42 5 .6 8

1943
January........ 1 .75 1.42 5 .6 8
February 1.75 1.42 5 .8 3
M arch........... 1 .75 1.42 6 .3 0
April............. 1.75 1.42 6 .2 9
M a y ............... 1.75 1.42 6 .29
Ju n e............... 1 .75 1.42 6 .3 0
Ju ly ................ 1 .75 1.42 6 .3 0
August.......... 1 .75 1.42 6 .3 0
September. . 1 .75 1.42 6 .3 0
O ctober......... 1 .75 1.42 6 .29

Index Numbers

1922...................... 113 90 173
1923...................... 112 102 177
1924...................... 111 86 168
1 9 2 5 . . . . . . ............ 115 87 155
1926...................... 113 84 126
1927...................... 112 79 145
1928...................... 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...................... 67 40 131
1936...................... 69 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

October........... 65 50 163
Novem ber... . 65 60 173
Decem ber.. . . 65 50 162

1943
January........... 65 50 162
February........ 65 50 167
M arch............. 65 50 180
A pril................ 65 50 180
M ay ................. 65 50 180
Ju n e ................. 65 50 180
Ju ly .................. 65 50 180
August............ 65 50 180
September. . . 65 50 180
October............ 65 50 180

Fish scrap. Fish scrap. TaDkage High gradedried wet acid 11% ground11-12% ulated, 6% ammonia. blood.ammonia. ammonia. 15% bone 16-17%16% bone 3% bone phosphate. ammonia.phosphate. phosphate. f.o.b. Chi Chicago,f.o.b. factory, f.o.b. factory. cago, bulk. bulk,bulk per unit N bulk per unit N per unit N per unit N
$3.53 $3.05 $3.37 $3.52
4 .6 6 3 .5 4 4 .75 4 .99
4 .8 3 4 .2 5 4 .59 6 .16
6 .02 4.41 3 .60 4 .2 5
6 .34 4 .71 3 .97 4 .75
4 .9 5 4 .1 5 4 .36 4 .90
6.87 4 .3 5 4 .3 2 5 .70
6 .63 5 .28 4 .9 2 6 .00
6 .0 0 4 .6 9 4.61 5 .7 2
4 .9 6 4 .1 5 3 .79 4 .58
3 .9 5 3 .3 3 2.11 2 .46
2 .1 8 1.82 1.21 1.36
2 .8 6 2 .5 8 2 .0 6 2 .46
3 .1 5 2 .84 2 .67 3 .27
3 .1 0 2 .6 5 3 .06 3 .65
3 .4 2 2 .67 3 .58 4 .25
4 .6 6 3 .65 4 .04 4 .30
3 .7 6 3 .17 3 .1 5 3 .53
4 .41 3 .12 3 .87 3 .90
4 .3 6 3 .3 5 3 .33 3 .39
6 .32 3.27 3 .76 4 .43
6.77 3 .34 5 .04 6 .76
6.77 3 .34 4 .86 6 .80
6 .77 3 .34 4 .86 6 .53
6 .77 3 .34 4 .86 6 .53

5 .77 3 .34 4 .86 6 .63
5.77 3 .34 4 .86 6.53
5 .77 3 .34 4 .8 6 6 .5 3
5 .77 3 .34 4 .8 6 6.63
5 .77 3 .34 4 .8 6 6 .53
5 .77 3 .34 4 .8 6 6 .53
5 .7 7 3 .34 4 .8 6 6.71
5 .77 3 .3 4 4 .8 6 6.71
5 .7 7 3 .3 4 4 .8 6 6.71
6.77 3 .3 4 4 .8 6 6.71

(1910-14 — 100)

132 117 140 142
137 140 136 147
142 145 107 121
151 155 117 135
140 136 129 139
166 143 128 162
188 173 146 170
142 154 137 162
141 136 112 130
112 109 63 70

62 60 36 39
81 85 97 71
89 93 79 93
88 87 91 104
97 89 106 121

132 120 120 122
106 104 93 100
125 102 115 111
124 110 99 96
151 107 112 126
163 110 150 192
163 110 144 193
163 110 144 186
163 110 144 186

163 110 144 186
163 110 144 186
163 110 144 186
163 110 144 186
163 110 144 186
163 110 144 186
163 110 144 191
163 110 144 191
163 110 144 191
163 110 144 191



Wholesale Prices of Phosphates and Potash**
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Super* Florida
phosphate land pebble

Balti 68% t.o.b.
more, mines, bulk,

per unit per ton
1910-14........... $0 ,536 $3.61
1922.................. .566 3 .1 2
1923.................. .550 3 .0 8
1924.................. .502 2.31
1925.................. .600 2 .4 4
1926.................. .598 3 .2 0
1927................. .535 3 .0 9
1928.................. .580 3 .1 2
1929................. .609 3 .1 8
1930.................. .542 3 .1 8
1931.................. .485 3 .1 8
1932................. .458 3 .1 8
1933................. .434 3 .11
1934................. .487 3 .1 4
1935.................. .492 3 .3 0
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 .1 3

O ctober.. . . .600 2 .1 0
November.. .600 2 .00
Decem ber.. .600 2 .00

1943
Janu ary . . . .600 2 .00
February.. . .600 2 .00
M arch......... .608 2 .0 0
A pril............ .640 2 .00
M ay ............ .640 2 .0 0
Ju n e ............. .640 2 .00
Ju ly .............. .640 2 .0 0
August .640 2 .0 0
September. .640 2 .00
O ctober.. . . .640 2 .00

Tennessee Muriate Sulphate
phosphate of potash olpotash

rock. bulk. In bags.
75% f.o.b. per unit. per unit.

mines, c.l.f. At c.l.f. At
bulk. lantic and lantic and

per ton Gulf ports Gulf ports
$4 .88 $0,714 $0,953
6 .9 0 .632 .904
7 .6 0 .588 .836
6 .6 0 .682 .860
6 .1 6 .684 .860
6 .57 .596 .854
5 .5 0 .646 .924
5 .5 0 .669 .957
5 .5 0 .672 .962
5 .5 0 .681 .973
5 .5 0 .681 .973
5 .5 0 .681 .963
5 .5 0 .662 .864
5 .67 .486 .751
5 .69 .415 .684
6 .5 0 .464 .708
5 .5 0 .608 .757
5 .5 0 .523 .774
5 .5 0 .521 .751
5 .50 .517 .730
5 .6 4 .622 .779
6 .2 9 .522 .809
6 .2 0 .535 .817
5 .9 0 .535 .817
5 .90 .535 .817

5 .90 .535 .817
5 .90 .535 .817
5 .9 0 .535 .817
5.90 .535 .817
5 .9 0 .535 .817
5 .9 0 .471 .701
5 .9 0 .503 .797
5 .9 0 .503 .797
5 .9 0 .503 .797
5 .9 0 .535 .797

Sulphate Manure Kalnlt,
of potash salts 20%
magnesia. bulk. bulk.
per ton. per unit. per unit.
c.l.f. At c.l.f. At o.l.f. At

lantic and lantic and lantic and
Gulf ports Gulf portsi Gulf ports

$24.18 $0,657 $0,655
23.87 • . , , .508
23.32 . . . . .474
23 .72 . . . . .472
23 .72 e • • • .483
23 .58 .637 .524
29*. 55 .586 .581
26 .46 .607 .602
26 .59 .610 .605
26 .92 .618 .612
26 .92 .618 .612
26 .90 .618 .591
25 .10 .601 .565
22 .49 .483 .471
21 .44 .444 .488
22 .94 .505 .560
24 .70 .556 .607
25 .17 .572 .623
24 .52 .570 .607

.573 . . . .
25.55 .570 . . . .
25.74 .205
26 .00 .210 . . . .
26.00 .210
26 .00 .210 . . . .

26.00 .210
26.00 .210
26.00 .210
26.00 .210
26.00 .210 • e • •
22.88 .176 • • • •
26.00 .188 • • • •
26.00 .188 • • • •
26.00 .188
26 .00 .200 • • • •

Index Numbers (1910-14 — 100)

1922.................... 106 87 141 89 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 87 116 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 96
1939.................... 89 53 113 73 79 101 87 93
1940.................... 96 53 113 72 77 . . . . 87 . . . .
1941.................... 102 54 116 73 82 106 87 . . . .
1942.................... 112 59 129 73 85 106 84 . . . .

October......... 112 58 127 75 86 108 85 • • • •
Novem ber... 112 55 121 75 86 108 85 . . . .
Decem ber.. . 112 55 121 75 86 108 86 • •••

1943
Ja n u a ry .. . . 112 55 121 75 86 108 85 • e e •

F eb ru ary .... 112 55 121 75 86 108 85 • • • •
M arch........... 113 55 121 75 86 108 85 • • • •
April.............. 119 55 121 75 86 108 85 • • • •

M ay............... 119 55 121 75 86 108 85 • • • •

June............... 119 55 121 66 74 95 80 • • • •

Ju ly ................ 119 55 121 70 84 108 82
August.......... 119 55 121 70 84 108 82 • • • •

September. . 119 55 121 70 84 108 82 e # • •

O ctober.. . . 119 55 121 75 84 108 83 • e • •



Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities
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Prices paid
by farmers Wholesale

Farm
tor com prices
modities of all com- Fertiliser Chemical Organic Superphoa-prices* bought* modltiest materials! ammoniates ammoniates phate Potash

1 9 2 2 ....................... 1 3 2 1 4 9 1 4 1 1 1 6 1 0 1 1 4 5 1 0 6 8 5
1 9 2 3 . . ' ................ 1 4 2 1 5 2 1 4 7 1 1 4 1 0 7 1 4 4 1 0 3 7 9
1 9 2 4 ....................... 1 4 3 1 5 2 1 4 3 1 0 3 9 7 1 2 5 9 4 7 9
1 9 2 5 ....................... 1 5 6 1 5 7 1 5 1 1 1 2 1 0 0 1 3 1 1 0 9 8 0
1 9 2 6 ....................... 1 4 5 1 5 5 1 4 6 1 1 9 9 4 1 3 5 1 1 2 8 6
1 9 2 7 ....................... 1 3 9 1 5 3 1 3 9 1 1 6 8 9 1 5 0 1 0 0 9 4
1 9 2 8 ....................... 1 4 9 1 5 5 1 4 1 1 2 1 8 7 1 7 7 1 0 8 9 7
1 9 2 9 ....................... 1 4 6 1 5 3 1 3 9 1 1 4 7 9 1 4 6 1 1 4 9 7
1 9 3 0 ....................... 1 2 6 1 4 5 1 2 6 1 0 5 7 2 1 3 1 1 0 1 9 9
1 9 3 1 ....................... 8 7 1 2 4 1 0 7 8 3 6 2 8 3 9 0 9 9
1 9 3 2 ....................... 6 5 1 0 7 9 5 7 1 4 6 4 8 8 5 9 9
1 9 3 3 ....................... 7 0 1 0 9 9 6 7 0 4 5 7 1 8 1 9 5
1 9 3 4 ....................... 9 0 1 2 3 1 0 9 7 2 4 7 9 0 9 1 7 2
1 9 3 5 ....................... 1 0 8 1 2 5 1 1 7 7 0 4 5 9 7 9 2 6 3
1 9 3 6 ....................... 1 1 4 1 2 4 1 1 8 7 3 4 7 1 0 7 8 9 6 9
1 9 3 7 ....................... 1 2 1 1 3 0 1 2 6 8 1 5 0 1 2 9 9 5 7 5
1 9 3 8 ....................... 9 5 1 2 2 1 1 5 7 8 5 2 1 0 1 9 2 7 7

1 9 3 9 ....................... 9 3 1 2 1 1 1 2 7 9 5 1 1 1 9 8 9 7 7
1 9 4 0 ....................... 9 8 1 2 2 1 1 5 8 0 5 2 1 1 4 9 6 7 7

1 9 4 1 ....................... 1 2 2 1 3 0 1 2 7 8 6 5 6 1 3 0 1 0 2 7 7

1 9 4 2 ....................... 1 5 7 1 5 2 1 4 4 9 3 5 7 1 6 1 1 1 2 7 7

O ctober.. . 1 6 9 1 5 5 1 4 5 9 2 5 7 1 5 4 1 1 2 7 9

November. 1 6 9 1 5 6 1 4 6 9 3 5 7 1 5 8 1 1 2 7 9

December.. 1 7 8 1 5 8 1 4 7 9 2 5 7 1 5 4 1 1 2 7 9

1 9 4 3

January. . . 1 8 2 1 6 0 1 4 9 9 2 5 7 1 5 4 1 1 2 7 9

February. . 1 7 8 1 6 2 1 4 9 9 2 5 7 1 5 5 1 1 2 7 9

M arch. . . . 1 8 2 1 6 3 1 5 0 9 3 5 7 1 6 0 1 1 3 7 9

April.......... 1 8 5 1 6 5 1 5 1 9 5 5 7 1 6 0 1 1 9 7 9

M ay........... 1 8 7 1 6 7 1 5 2 9 5 5 7 1 6 0 1 1 9 7 9

June........... 1 9 0 1 6 8 1 5 1 9 3 5 7 1 6 0 1 1 9 6 9

Ju ly ............ 1 8 8 1 6 9 1 5 0 9 4 5 7 1 6 0 1 1 9 7 4

August___ 1 9 3 1 6 9 1 5 0 9 4 5 7 1 6 0 1 1 9 7 4

September. 1 9 3 1 6 9 1 5 0 9 4 5 7 1 6 0 1 1 9 7 4

October. . . 1 9 2 1 7 0 1 5 0 9 5 5 7 1 6 0 1 1 9 7 8

* U. S. D. A. figures.
t  Departm ent of Labor index converted to 1910-14 base.
1 The Index numbers of prices of fertilizer m aterials are based on original study 

nade 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 
leries was revised and rew eighted as of March 1940 and November 1942.

i Beginning with June 1941, manure salts prices are F . O. B. mines, the only 
lasis now quoted.

• *  T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  I s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
t r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 8 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  w e d  i n  
i g r i c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n ,  
h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



This aection contain! a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of A g r i c u l t u r e ,  the State Experiment Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index Suturing all publications from these 
sources on the particular subjects named.

Fertilizers

The quantity and quality of potatoes 
produced in Aroostook County, Maine, 
have made Maine potatoes famous all 
over North America, and the fertilizer 
and other cultural practices followed 
by growers in this highly successful 
region are helpful and valuable guides 
to growers in other sections. The 
Maine Experiment Station has con
ducted a series of tests among growers 
in the County under practical condi
tions and also has carried on experi
ments over a period of years on an ex
perimental farm under its own control. 
This work is now summarized in Bul
letin 414 of the Maine Agricultural Ex
periment Station entitled, “Potato Fer- 
tilizer-Rotation Studies on Aroostook 
Farm 1927-1941”, prepared by J. A. 
Chucka, A. Hawkins, and B. E. Brown. 
As the title indicates, most of the data 
and discussion relate to the experimen
tal farm results, although references 
to other work carried on in the State 
are given.

Before interpreting responses of fer
tilizers, the authors determined the in
fluence of rainfall and temperature con
ditions on potato yield. They found 
that increasing rainfall during the 
growing season tended to increase gen
eral yield levels, while there appeared 
to be an inverse relationship between 
temperature and yield. It is rather ob
vious why plenty of rainfall produced 
high yields, but the fact that high tem
peratures tended to reduce yields is 
thought to be due to increase in insect 
and disease attacks during higher tem
peratures and the greater drain on water

supply due to transpiration and evap
oration.

In order to answer the question, 
“How frequently potatoes can be grown 
on the same land?” rotation experi
ments were conducted, with uniform 
standard fertilization over the entire 
area. Highest yields were obtained in 
a two-year rotation consisting of pota
toes one year and a leguminous green 
manure crop the second year. The next 
best rotation was potatoes one year, 
oats one year and clover one year. The 
lowest yields were obtained where po
tatoes were grown continuously, a dif
ference of 53 bushels per acre being 
obtained between the highest and low
est yields, this 53 bushels representing 
the value of taking one year out to 
grow a green-manure crop. The au
thors point out that this rotation ex
periment was conducted under favor
able conditions where soil erosion was 
held to a minimum. On soils more 
subject to erosion, undoubtedly the 
continuous growing of potatoes would 
not give as good results as obtained in 
this experiment.

Another series of tests obtained re
sults on turning under different quan
tities of organic matter, either as green 
manure or as straw, and these results 
were compared with potatoes grown 
without any organic matter added, and 
with manure applied. Turning under 
organic matter in any of the three forms 
used was beneficial, although in vary
ing degrees. When straw was used, it 
increased yield to the extent of making 
the straw worth $2.75 per ton. The 
manure was worth about $3.00 a ton 
when used on potatoes grown con

37
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tinuously and worth about $ 1 . 3 5  a ton 
when used on potatoes grown in ro
tation. In all cases, the potatoes were 
considered as worth $.60 a bushel. 
When the straw was first used in ex
periments, potato tops were light green 
in color indicating nitrogen deficiency, 
but in later years this effect disappeared. 
During the early years of the work, 
manure produced clean potatoes, but in 
later years, they tended to become 
scabby. The authors recommend that 
the use of manure on potatoes be lim
ited to about 1 0  tons per acre, so as to 
use manure efficiently and reduce dan
ger of scab injury.

A 4-8-7 fertilizer was used at amounts 
varying from 500 to 3,000 pounds per 
acre. Yield increased regularly with in
creased rate of fertilizer application, 
with the largest increment coming from 
the smallest applications, although 
highest total yields coming from the 
highest applications, in all cases, the re
turns being profitable and paying for 
the fertilizer. As to whether it would 
always be profitable to use such large 
amounts of fertilizer, the authors cau
tion that the general fertility level of 
the farm and the amount and distribu
tion of the rainfall are factors which 
should be taken into consideration in 
this connection.

Another series of experiments com
pared different fertilizer analyses, in all 
cases, with one nutrient variable and 
the other two held constant. Thus 
nitrogen was varied from 0  to 6 %  by 
2 %  increment, with the phosphorus 
held at 8 %  and the potash at 7%. In 
another series, the phosphorus was 
varied from 0 to 12% by 4%  incre
ment, with nitrogen held at 4% and 
potash at 7% . In a third series, the 
potash was varied, with 0, 4, 7, 10 and 
14% being applied in the fertilizer, 
with the nitrogen being held constant 
at 4%  and the phosphoric acid at 8 %. 
The rate of application in all cases was
2,000 pounds per acre. The largest in- 
crease of nitrogen was in the first 2 %  
increment with smaller increases being 
obtained with the 4 and 6 %  applica

tions. The potatoes unfertilized with 
nitrogen were light green in color 
throughout the entire growing season, 
indicating nitrogen deficiency, while 
those with the highest nitrogen appli
cation were much darker than normal. 
Under the conditions of this experi
ment, 4% phosphoric acid produced as 
high yields as 8  or 1 2 %, but gave a 
substantial increase in yield over the 
potatoes not receiving any phosphoric 
acid. In the latter case, the plants were 
very small, but showed no other out
standing characteristics. The smallness 
was particularly noticeable during the 
early part of the season. The increas
ing of potash increased yield regularly 
through all the increments used in the 
experiments. When potash was com
pletely omitted from the fertilizer, the 
yield of No. 1 potatoes was actually 
less than the completely unfertilized 
potatoes, although total yields were 
slightly above the entirely unfertilized. 
When potash was omitted, the plants 
were much smaller than normal and 
had a very dark green color. Later in 
the season, characteristic bronzing and 
chlorosis developed and the plants died 
very early. The use of 4% potash in 
the fertilizer eliminated the more se
vere signs of potash deficiencies on the 
plants, although they still were some
what darker than normal in color. The 
plants with the highest potash applica
tions were somewhat lighter in color 
than those on the check plots which 
received a 4-8-7 fertilizer. The authors 
conclude that more nitrogen and par
ticularly more potash could be used with 
benefit than as applied in the 4-8-7 
fertilizer.

In a series of experiments comparing 
sources of nitrogen fertilizer, best re
sults for single carriers usuallv were 
produced by fish meal, urea, Leuna- 
saltpeter, nitrate of soda, sulphate of 
ammonia, calcium nitrate, more or less 
in the order mentioned, with ammo
nium chloride and cyanamid usually 
giving lower yields. Particularly no
ticeable was the fact that a combination 
of nitrogen fertilizers usually gave bet
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ter results than any single source of 
nitrogen fertilizer. The results pro
duced by the various carriers also were 
influenced considerably by the acidity 
of the soil on which they were used, 
with the physiologically acid nitrogen 
carriers being more favorable on the 
alkaline soils than the physiologically 
alkaline on acid soils. Applying part 
of the nitrogen as side-dresser, com
pared with all of the nitrogen at plant
ing time, gave variable results from 
year to year, with the average not in
dicating much advantage to the split 
application.

In a study of the different potash 
carriers, muriate of potash was com
pared with sulphate of potash in a 
4-8-8 applied at the rate of one ton per 
acre. Yields were about the same in 
both cases, although other work at out
lying fields indicated that when higher 
rates of potash are used, sulphate of 
potash may give a higher yield than 
muriate. Chemical analyses of pota
toes produced with these two sources 
of potash indicate that tubers grown 
with sulphate of potash will consist
ently have a higher percentage of 
starch and dry matter and develop less 
stem-end browning in storage.

Comparison of results produced by 
double-strength fertilizers with those 
from ordinary strength fertilizers, with 
the same ratios of plant-food in both 
cases, indicated little difference in 
yields. It is difficult to make direct 
comparison in these cases, since the 
lower-analysis fertilizers contain an im
purity of certain nutrients which may 
not be present in the higher analysis 
fertilizers, magnesium being particu
larly important in this respect. If 
magnesium is properly provided in 
high-analysis fertilizers, the data indi
cate that they are equal to the ordinary 
standard strength analyses. Compar
ing results produced by standard- 
strength fertilizers, in one case made 
from pure chemicals and the other us
ing standard sources of nutrients 
showed a slight advantage for the 
standard sources that begins with the

chemically pure sources. In work that 
had only run four years, there was 
found to be little benefit from correct
ing the physiological acidity of the fer
tilizer and a slight benefit from adding 
magnesia.

The residual effects of the fertilizer 
applied on potatoes on the other crops 
in the rotation were observed. In the 
rate of application tests, there appeared 
to be a carry-over effect, with the higher 
rates of applications on potatoes also 
giving higher yields on the oats. There 
was little influence of residual effect of 
different ratio fertilizers on the yield of 
oats. In the case of clover also, a 
higher rate of application on potatoes 
tended to give higher yield of clover. 
Where phosphorus or potash were 
omitted and where nitrogen was ap
plied in the largest amounts, clover 
yields tended to be lower, but in all 
other cases, there was little difference in 
yield among the various fertilizer ratios 
applied.

The data and findings of this Bulletin 
are of great interest and value to all 
potato growers and the Bulletin is an 
important contribution to our agricul
tural effort.

"Acidulated Fertilizers for Arizona Soils," 
Agr. Exp. Sta., Univ. o f Ariz., Tucson, Ariz., 
T. Bui. 101, June 25, 1943, W. T. McGeorge.

"Commercial Fertilizers Registrants to Date 
for Fiscal Year Ending June 30, 1944," Dent, 
o f Agr., Sacramento, Calif., FM-69, Sept. 27, 
1943.

"Agricultural Minerals Registrants to Date 
for Fiscal Year Ending June 39', 1944," Dent, 
o f Agr., Sacramento, Calif., FM-70, Sept. 27, 
1943.

"State Laboratory Fertilizer and Seed Re
port, January-June 1943," State Board o f Agr., 
Dover, Del.

"A Preliminary Report on Iron Deficiency 
o f Tung in Florida," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 381, Dec. 1942, 
R. D. Dickey.

"Artificial Manures," Dept, o f  Agron., Univ. 
of 111., Urbana, 111., AG 1169, Aug. 1943, M. 
D. Appleman.

"1943 Maine Fertilizer Sales by Grades," 
Agr. Exp. Sta., Univ. o f Me., Holmes Hall, 
Orono, Me.

"Fertilizer Recommendations for North 
Carolina 1943-44," Agr. Exp. Sta. State Col
lege Station, Raleigh, N. C., Agron. Inf. Cir. 
133, Aug. 1943.
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"Summary of fertilizers, fertilizer Materials 
and Consumers’ Mixtures Sold in South Caro
lina as Reported by Manufacturers for the Fis
cal Year July 1, 1942 Through June 30, 1943."

"Plant Tissue Tests Versus Soil Tests for 
Determining the Availability o f Nutrients for 
Tobacco," Va. Agr. Exp. Sta., Va. Poly. Inst., 
Blacksburg, Va., T. Bui. 84, March 1943, G. 
M. Shear.

"Production and Fertilizer Use o f Urea," 
U.S.D.A., Washington, D. C., Cir. 679, Albert 
R. Merz and Bailey E. Brown.

Soils

It is frequently believed that soil ero
sion is not a serious factor in the 
northern part of the country, mainly 
due to the fact that the soils are frozen 
during the winter and are usually cov
ered with crops or other vegetation 
during the summer. While it is true 
that the effects of erosion usually are 
not so spectacular in the North as they 
are in the South, the fact remains that 
it is still a serious problem. It is pos
sibly all the more dangerous because 
the effects are not so noticeable and the 
public may be lulled into a false sense 
of security. The fallacy of the«belief in 
lack of soil erosion in the North is very 
strikingly brought out in U. S. Depart
ment of Agriculture Soil Conservation 
Service Miscellaneous Publication 516, 
entitled, “Erosion Lowers Wartime 
Production on Northeastern Farms.” 
This Bulletin is made up of a series of 
photographs, each telling an important 
story, together with brief comments to 
bring out certain desired features. The 
easily observed gullies which occa
sionally occur in the North are shown, 
but probably of greater importance are 
pictures of the more gradual and in
sidious effects of erosion due to surface 
removal of the soil over a period of 
years. Stones left on pedestals of soil, 
appearance of bed-rock near the surface 
of the soil, the gradual “working up” 
of tile drains, which really means the 
gradual working down of the surface 
soil by erosion, exposures of tree roots 
formerly well covered by soil, differ
ences in height of fields which were at 
one time level, surface rills, and other 
features show that erosion is going on 
in the North where proper steps are

not taken to prevent it. The import
ance of preventing erosion so as to 
enable farms to produce their maxi
mum in the war effort, and suggestions 
on how to take steps to prevent and 
control erosion are briefly presented in 
this Bulletin prepared by W. W. Reitz.

"Studies in Soil Structure— V. Bound Water 
in Normal and Puddled Soils," Agr. Ext). Sta., 
Univ. o f Ariz., Tucson, Ariz., T. Bui. 100, 
June 20, 1943, T. F. Buehrer and M. S. Rose.

"Soil Survey —  Blackjoot-Aberdeen Area, 
Idaho," U.S.D.A., Washington, D. C., Series 
1937, No. 6, May 1943, E. N. Poulson L. B. 
Nelson, and A. E. Poulson.

"Soil Survey—Henderson Countv, North 
Carolina," U.S.D.A., Washington, D. C., Series 
1937, No. 9, July 1943, S. 0 . Perkins, A. J. 
Vessel, William Gettys, C. W. Croom, S. F. 
Davidson, and E. F. Goldston.

"Soil Survey—Lucas County, Ohio," U.S. 
D.A., Washington, D. C., Series 1934, No. 24, 
May 1943, G. W. Conrey, R. A. Winston, F. 
Z. Hutton, and W. S. Echjnann.

"The Effect o f Slope on Soil Erosion," Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Res. 
Bui. 363, April 1943, H. H. Kruse kopf.

"Soils and Soil Fertility for Alfalfa," Agr. 
Ext. Serv., Univ. o f Mo., Columbia, Mo., Cir. 
493, June 1943, O. T. Coleman and A. W. 
Klemme.

"Soil Survey, Pickens County South Caro
lina," U.S.D.A., Washington, D. C., Series 
1937, No. 7, July 1943, A. E. Shearin, C. S. 
Simmons, F. R. Lesh, and C. H. Wonser.

"Soil Survey, Dimmit County, Texas,” 
U.S.D.A., Washington, D. C., Series 1938, No. 
4, April 1943, Howard M. Smith and J. W. 
Huckabee, Jr.

C rops

"Nutritive Studies o f Forage Plants," Agr. 
Exp. Sta., Fayetteville, Ark., Bui. 434, June 
1943, M. C. Kik.

"Twenty-Third Annual Report," Dept, of 
Agr. Bui., Sacramento, Calif.

"Report o f Minister o f Agriculture," Province 
o f Ontario, Toronto, Canada, March 31, 1942.

"Strawberry Production in Colorado," Agr. 
Exp. Sta., Colo. State College, Fort Collins, 
Col., Bui. 481, Sept. 1943, L. R. Bryant and 
George Beach.

"Growing Pecans in Georgia," Ga. Agr. Ext. 
Serv., Univ. System o f Ga., Athens, Ga., Bui. 
501, April 1943, Theodore L. Bissell and Elmo 
Ragsdale.

"Climate o f the Palouse Area o f Idaho as 
Indicated by Fifty Years of Climatological, 
Data on the University Farm," Agr. Exp. Sta., 
Univ. o f Idaho, Moscow, Idaho, Bui. 245, Dec. 
1942, K. H. W. Klages.

"Crops and Cultural Practices on Former 
Apple Orchard Land," Agr. Exp. Sta., Univ. 
o f Idaho; Moscow, Idaho, Bui. 250, March
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1943, Leif Verner and George W. Woodbury.
"Pasture and Feed the Foundation for Prof

itable Livestock," Agr. Ext. Serv., Baton 
Rouge, La., E. Cir. 248, Aug. 1943.

"Eighty-first Annual Report o f the Secre
tary o f the State Board o f Agriculture o f the 
State o f Michigan and Fifty-fifth Annual Re
port o f the Experiment Station from July 1, 
1941 to June 30, 1942," Lansing, Mich., 1942. 

"Studies in the Nature o f the Clonal Variety,
III. Permanence o f Strain and Other Differ
ences in the Montmorency Cherry," Agr. Exp. 
Sta., Mich. State College, East Lansing, Mich. 
T. Bui. 186, June 1943, V. R. Gardner.

"Studies in the Nature o f the Clonal Variety/,
IV. Cytological Studies o f Bud Sports o f Mc
Intosh, Stark and Baldwin Apples," Agr. Exp. 
Sta., Mich. State College, East Lansing, Mich., 
T. Bui. 187, June 1943, Earl H. Newcomer.

"Propagation o f Fruit Trees," Agr. Exp. Sta., 
Mich. State College, East Lansing, Mich., Sp. 
Bui. 142 (Fourth Printing), Rev. June 1943, 
H. A. Cardinell and F. N. Hewetson.

"Essentials o f Blueberry Culture," Agr. Exp. 
Sta., Mich. State College, East Lansing, Mich.,
C. Bui. 188, June 1943, Stanley Johnston. 

"Farm Science Goes to War," N. J. Agr.
Exp. Sta., Rutgers Univ., New Brunswick, 
N. J., 63rd Annual Report, 1942.

",Experiments in the Production of Carrot 
Seed," Agr. Exp. Sta., N. M. College o f Agr., 
State College, N. M., Bui. 308, June 1943, J. V. 
Enzie.

"A Descriptive and Historical Study o f Some 
Yellow Sweet Corn Hybrids," N. Y. Agr. Exp. 
Sta., Geneva, N. Y., Bui. 705, May 1943, W.
D. Enzie.

"Alfalfa, Its Place in a Balanced Feed Pro
gram," Agr. Ext. Serv., State College Station, 
Raleigh, N. C., War Series Bui. 21, Aug. 1943.

"Report o f the Puerto Rico Experiment Sta
tion 1942," U.S.D.A., Washington, D. C., June 
1943.

"The 1942 South Dakota Hybrid Corn Yield 
Test," Agron. Dept., S. Dakota State College, 
Brookings, S. Dak-, Cir. 45, April 1943, E. R. 
Hehn and J. E. Grafius.

"Studies in Tolerance o f New England 
Forest Trees," Agr. Exp. Sta., Burlington, Vt., 
Bui. 499, Sept. 1942, G. P. Burns and E. S. 
Irwin.

"Meeting the Protein Requirements o f Dairy 
Cows," Vt. Agr. Exp. Sta., Burlington, Vt., 
Pamphlet No. 1, March 1943, H. B. Ellen- 
berger.

"Growing Potatoes in West Virginia," W. 
Va. Agr. Exp. Sta., Morgantown, W. Va., Cir. 
78, July 1943, K. C. Westover and J. G. Leach.

"Good Com Silage," Ext. Serv., Univ. of 
Wis., Madison, Wis., Cir. 337, June 1943.

"Sow Winter Grain for Food and Feed in 
Northern Wisconsin," Ext. Serv., Univ. of 
Wis., Madison, Wis., Cir. 338, June 1943, E. 
J. Delwiche.

"High-grade Alfalfa Hay," U.S.D.A., Wash
ington, D. C., Farmers Bui. 1539, June 1943. 
W. H. Hosteman.

"Nursery Fruit Trees, Dwarf and Standard 
Understocks, Their Handling and Planting," 
Agr. Exp. Sta., State College o f Wash., Pull
man, Wash., Pop. Bui. 170, March 1943,
E. L. Overholser, F. L. Overley, J. H. Schultz, 
and D. F. Allmendinger.

"Diseases o f Pears in Washington," Agr. 
Exp. Sta., State College o f Wash., Pullman, 
Wash., Pop. Bui. 171, April 1943, J. G. 
Harrar and J. D. Menzies.

"What’s New in Farm Science," Agr. Exp. 
Sta., Univ. o f Wis., Madison, Wis., Bui. 460, 
April 1943.

"Fifty-Second Annual Report 1941-1942," 
Agr. Exp. Sta., Univ. o f Wyo., Laramie, Wyo.

"Soybean Diseases and Their Control," 
U. S. D. A., Washington, D. C., F. B. 1937, 
May 1943, Howard W. Johnson and Benjamin 
Koehler.

"Good Pastures," U. S. D. A., Washington, 
D. C., F. B. 1942, May 1943, A. T. Semple 
and M. A. Hein.

"Legume Seed Production in the North," 
U. S. D. A., Washington, D. C., AWl-49, Julv 
1943.

"Pastures o f Puerto Rico and their Relation 
to Soil Conservation," U. S. D. A., Washing
ton, D. C., M. P. 513, May 1943, H. W. Al
berts and Ovidio Garcia-Molinari.

"Sugar-Beet Seed Production in Southern 
Utah, with Special Reference to Factors Af
fecting Yield and Reproductive Development," 
U. S. D. A., Washington, D. C., T. Bui. 845, 
June 1943, Bion Tolman.

Economics

f  With American agriculture being 
called upon to produce the maximum 
possible quantity of food, seed and 
fibre with limited supplies of man
power, machinery, and fertilizers, care
ful thought and planning must be 
given to the utilization of the resources 
available. An excellent example of 
how the situation may be appraised is 
furnished by a mimeographed booklet 
issued jointly by the Ohio Agricultural 
Experiment Station and Ohio State 
University. It is entitled, “Maximum 
Wartime Agricultural Production in 
Ohio,” and was prepared by a commit
tee of state and federal agricultural 
agencies operating in the state. This 
Committee briefly presents a survey of 
the present agricultural production by 
crops, products, and agricultural sec
tions of the State. Possibilities for ex
panding production of desired crops, 
contracting acreages of crops not so 
greatly in demand, and at the same time
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maintaining soil productivity levels, or 
at least reducing to a minimum deple
tion of fertility under the stress of 
wartime conditions are outlined. Fac
tors operating to increase or decrease 
production of important crops are item
ized and production over recent years 
together with probable and maximum 
possible production by 1945 by crops 
and livestock products is given.

The utilization of lime and fertilizer 
to achieve desired production together 
with the estimated amounts of various 
grades of fertilizer that would be 
needed for maximum production is 
tabulated, the latter figures are broken 
down by crops and represent a large 
increase over present fertilizer con
sumption. One of the basic assump
tions of the entire study was that in
creased crop production in Ohio can 
most efficiently and effectively be ob
tained by increasing yield per acre 
rather than by trying to increase total 
acreage, which necessarily would in
volve attempts to grow crops on soils 
not adapted to them, with consequent 
inefficient use of seed, manpower, 
equipment, materials, and in many 
cases, serious deterioration of soil. This 
survey would appear to be a distinct 
contribution to the war effort of Ohio 
agriculture.

"Farm and Family Incomes and Expenses 
o f Low-lncome Farm Families in Indiana," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Bui. 485, July 1943, F. V. Smith.

"Land Classification in Waldo County, 
Maine," Agr. Exp. Sta., Univ. o f Me., Orono, 
Me., Bui. 417, April 1943, Andrew E. Watson.

Mississippi Farmers
(From

loads of pasture seed. Pike, Lincoln, 
Scott, Rankin, Copiah, Montgomery, 
Lauderdale, Smith, Simpson, Marion, 
Madison and other counties have car
ried on extensive pasture improvement 
programs, and throughout the entire 
State farmers continue to increase the 
acreage planted to winter legumes. 

With the unlimited wartime demand

"Farm Credit in Aroostook, County, Maine," 
Agr. Exp. Sta., Univ. o f Me., Orono, Me., Bui. 
418, April 1943, Charles H. Merchant.

"Agricultural Finance in Massachusetts," 
Agr. Exp. Sta., Mass. State College, Amherst, 
Mass., Bui. 405, June 1943, Sargent Russell 
and A. H. Lindsey.

"Post-War Agriculture," Agr. Exp. Sta., 
Univ. o f Mo., Columbia, Mo., Cir. 276, Aug. 
1943, Frederick B. Mumford.

"The Post-War Agricultural Experiment 
Station," Agr. Exp. Sta., Univ. o f Mo., Colum
bia, Mo., Cir. 278, Sept. 1943, Frederick B. 
Mumford.

"Maximum Wartime Agricultural Produc
tion in Ohio," Agr. Exp. Sta., Ohio State 
Univ., Columbus, Ohio, July 1943.

"Migration and Status o f Open-country 
Families in Oklahoma," Agr. Exp. Sta., Okla. 
A. & M., Stillwater, Okla., T. Bui. No. T-19, 
Sept. 1943, Robert T. McMillan.

"Recent Population Trends in Oklahoma," 
Agr. Exp. Sta., Okla. A. & M. College, Still
water, Okla., Bui. B-269, Aug. 1943, Otis 
Durant Duncan.

"An Economic Classification of Land, Blair 
County, Pennsylvania," Agr. Exp. Sta., State 
College, Pa., Bui. 439, Jan. 1943, W. E. Keep- 
per.

"Land, People, and Farming in a Rurban 
Zone," Agr. Exp. Sta., R. I. State College, 
Kingston, R. I., Bui. 285, Nov. 1942, William 
R. Gordon and Gilbert S. Mel drum.

"Burley Tobacco Enterprise on Upland 
Farms Near Douglas Reservoir," Agr. Exp. 
Sta., Univ. o f Tenn., Knoxville, Tenn., R. Res. 
Series Mon. 147, March 15, 1943, Leo J. 
Fenske and C. E. Allred.

"Economic Conditions and Problems of 
Agriculture in the Yakima Valley, Washington, 
Part VI. The Irrigation Project o f the Yakima 
Indian Reservation," Agr. Exp. Sta., State Col
lege o f Wash., Pullman, Wash., Bui. 430, June 
1943, Alden E. Orr.

"American Farmers and the United Nations 
Conference on Food and Agriculture," U.S.
D.A., Washington, D. C., The Farmer and the 
War— No. 5, Aug. 1943.

Improve Their Soils
page 18)

for food and with the use of fertilizers 
one of the surest means of obtaining 
large and immediate increases in crop 
and pasture production, farm leaders 
have asked Government officials and 
fertilizer manufacturers to take “strong 
measures” to make more fertilizer 
available to farmers in 1944.
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Shorthorn cattle on J. H. Gearheart’s farm in Hinds County, Mississippi, improved by seeding, 
liming, and fertilising. A  cash crop of white clover seed was harvested the first week in June.

Put It On— Not Off
(From page 8 )

right well by me,” he added as his eyes 
trailed of! across the fence into the 
melon patch.

He credited the high yield to the care 
of the land and use of lime and fer
tilizer. “For 30 years I ’ve been using 
fertilizer,” he said, “and the longer I 
go, the heavier I use it.

“I take pride in the fact that up to 
this year I never sold a thing off the 
place, outside of wheat or sweet clover 
seed, that couldn’t walk off. This year, 
though, I’m growing those tomatoes 
and beans over there for the cannery 
to help feed some of the boys at the 
front.”

Harreld began to appreciate the vir
tues and possibilities of fertilizers in 
1912, when he cooperated with the 
Purdue Agricultural Experiment Sta
tion on some fertilized wheat plots. 
Lime, too, is nothing new on his land. 
At the suggestion of a man from Pur

due, he began burning limestone with 
natural gas on his own farm in 1914. 
In applying fertilizer, he follows the 
recommendations of County Agent 
F. E. Conder and the Grant County 
Soil Conservation District of which 
Harreld is a supervisor.

On the 9-acre field, much of which 
slopes as much as five per cent, Harreld 
hauled 60 tons of manure in the 1938- 
39 winter. That fall he harvested a 90- 
bushel-per-acre crop of corn.

Without a nurse crop, he seeded a 
mixture of 1 2  pounds of alfalfa and 
four pounds of timothy on May 10, 
1940. At seeding time, he applied 250 
pounds of 0 -2 0 - 2 0  per acre, and fol
lowed this up with 300 pounds of 0- 
20-0 in 1941. He made the second 
application with a disk drill follow
ing the first cutting.

Last year, after the first cutting, he 
put on an additional 2 2 0  pounds per
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acre of 0-8-24. The first cutting, which 
averaged four tons per acre, was ap
proximately half alfalfa and half timo
thy. The second cutting of two tons 
per acre averaged about two-thirds 
alfalfa and one-third timothy.

The 1942-43 winter was particularly 
severe on alfalfa in Harreld’s neighbor
hood. Many stands winter-killed, but

his came through in remarkably good 
shape, and in spite of some thinning, 
his first cutting ran 314 tons per acre. 
He attributes the survival to the fer
tilizer, and wishes “I could get all I 
want nowadays.”

Harreld has his own slogan to guide 
him in his use of fertilizers. “Put it 
on,” he says, “don’t put it off.”

Maintaining Available Potassium in Soils
( From page 2 0 )

of the plant are known, much more 
work will be necessary to establish field 
rates of fertilization necessary to pro
vide an adequate amount of potassium 
to the plant. Qualifying the use of all 
such information when it is obtained 
is the economic problem of how much 
fertilization may prove profitable.

The question*of the function of potas
sium in plant nutrition can be answered 
in the acknowledgment, “We don’t 
know,” though there are the familiar 
surmises as to its functions based upon 
reasonable evidence. Potassium prob
ably is not built into any organic com
pound to give it physiological signifi
cance. Potassium is present as soluble 
salts in the plant sap, and in combina
tion with organic acids sometimes in 
insoluble form. Potassium is abundant 
in the buds, young leaves, and root tips 
where growth is most active but is rela
tively sparse in wood and old tissue. 
No other element can replace potassium 
in the functions that it serves, which are 
apparently largely of catalytic nature. 
Potassium is none the less important in 
plant nutrition because plant scientists 
have not yet been able to explain the 
mechanism by which it functions.

Most of the potassium of plants is 
found in the foliage and stalk. Har
vesting grain, therefore, if the stalk or 
straw is returned, is not particularly 
hard on the potassium supply of soils. 
The grain of the corn crop contains 
only about one-fourth, of wheat two-

sevenths, of oats one-fifth, and of barley 
one-fourth the total potassium of the 
whole crop. As the crop matures, much 
of the potassium returns to the soil 
either by translocation or by leaching 
from the foliage into the soil. Corn, 
oats, and barley in the green forage 
stage contain two to four times as much 
potassium as after the crop matures. 
Removing the entire green growth, 
therefore, is relatively hard on land.

When feed is consumed by animals, 
most of the potassium is eliminated and 
may be returned to the land. Two- 
thirds of the potassium is in the liquid 
manure, therefore use of plenty of bed
ding conserves potassium as well as 
nitrogen and other important nutrients. 
Return of well-preserved stable manure 
is an effective means of renewing the 
supply of available potassium in soils. 
Sale of livestock or animal products 
from the farm for the most part takes 
off relatively little potassium. There
fore, with good farm management prac
tices the drain upon the potassium sup
ply of the soil should be relatively light. 
Sale of feed, particularly legume hays, 
would rapidly exhaust the supply of 
available potassium in the soil, but such 
practices are not recommended.

The chief drain upon the supply of 
available potassium in the soil is prob
ably leaching, the age-old process that 
never fails to function when there is 
sufficient rainfall. This loss can be re
duced to a low level, however, where



N ovem ber  1943 45

there is a dense sod or vigorous cover 
crop to absorb the soluble potassium 
before leaching occurs. The cover crop 
worked into the soil as a green manure 
relatively rich in potassium is an effec
tive means of maintaining the circulat
ing supply of available potassium at a 
high level. Legumes are especially 
valuable for this purpose, as well as for 
their more commonly accepted function 
of nitrogen and humus renewal.

Loss of potassium on grazed areas 
probably is less serious than where crops 
are harvested and the soil is left bare 
for a portion of the season. Lipman 
estimates the leaching loss of potassium 
per acre under biennial and perennial 
crops at little more than half that under 
the intertilled crops. However, the 
same author places leaching losses from 
both crop and pasture lands together 
at considerably above the total rate of 
potassium renewal from all sources in
cluding fertilizers, or additions of 
5,151,076 tons compared to losses of
8,300,000 tons.

The importance of maintaining potas
sium in an available form in the soil 
may be indicated by a few figures. The 
lowest potassium content for 58 western 
Oregon hill soils was 7,200 lbs. per acre 
in the plowed depth. Clover hay yield
ing four tons of growth per acre yearly 
would require about 136 lbs. of potas

sium, or the 7,200 lbs. are sufficient for 
more than 50 crops if it could be made 
available; and there is just as much 
potassium in each succeeding layer of 
soil to be made available for crop pro
duction. The entire root zone would 
probably represent several feet of soil, 
in all of which some potassium would 
be accessible. The average potassium 
content for all the soils was three times 
this amount. The availability problem, 
therefore, is a paramount issue so far 
as the potassium nutrition of plants is 
concerned.

On potassium-deficient soils use of 
commercial forms is essential, and a 
common practice in many areas. Most 
of the fertilizer used in Oregon goes on 
truck crops, small fruits, and other spe
cialized crops where liberal and com
plete fertilization is becoming impera
tive. For orchards, fertilization of the 
cover crop for humus renewal is the 
recommended practice. On most soils, 
the non-legume cover crop responds to 
nitrogen and phosphorus with a prob
able response to sulfur as well as phos
phorus on legumes. The effectiveness 
of the cover crop in providing active 
humus and liberating potassium and 
other essential nutrients has helped to 
establish this desirable practice in many 
Oregon orchards.

The Effect of Liming Materials Upon the 
Solubility of Potassium Compounds in the Soil

{From page 12)

The percentage retention was greater 
for the lighter rates of potash addition. 
Apparendy, the marked increase in the 
concentration of potassium salts result
ant from the 4-fold treatment overcame 
to some extent the capacity of the light 
liming treatments to diminish the leach
ing of potassium.

In the foregoing experiments, the sev
eral liming materials were used at ra
tional economic rates. Additional ex

periments have been conducted with a 
Cumberland silt loam over a 26-year 
period, during which it has been pos
sible to register the effects of incorpo
rations of seven liming materials at 
heavy rates. These seven materials 
were burnt lime, magnesia, precipitated 
calcium carbonate (corresponding to 
marl), magnesium carbonate, 1 0 0 -mesh 
limestone, 1 0 0 -mesh dolomite, and 1 0 0 - 
mesh magnesite (the mineral carbonate
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of magnesium). Each of these mate
rials was used at three rates, 8 -tons, 
32-tons, and 100-ton equivalences of 
CaO, or burnt lime. In one series 
the amounts represent the potassium 
leached from the surface soil alone. In 
a parallel series, the leachings from the 
same surface soil passed through an 
underlying one-foot depth of red clay 
subsoil.

The data of table 7 show the respec
tive disparities between the larger 
amount of potassium leached from the 
unlimed soil and the smaller amounts 
that were leached from the same soil 
plus any one of the several liming ma
terials during the 26-year period • sub
sequent to the single incorporation of 
those materials. These figures show 
that each of the seven liming materials 
caused a substantial diminution in the 
amount of potassium leached. The 
range of the repressive effect was be
tween a minimum of 76 pounds and a 
maximum of 141 pounds. These ef
fects were registered by a soil that is 
fairly well supplied with mineral forms 
of potassium, although its supply of 
available or exchangeable K  has been 
depleted. The amounts of K  leached 
per acre per annum, therefore, are 
small, approximately 1 0  pounds.

The second line of values in table 7 
shows the disparities between the outgo 
of K from unlimed soil plus subsoil, 
and limed soil plus unlimed subsoil. 
In these comparisons, the excessive 
quantities of the incorporated liming 
materials imparted a high concentra
tion of either calcium or magnesium 
bicarbonate to the rainwater leachings, 
and these enriched leachings from the 
limed surface soil caused in the subsoil 
the same repressive effect upon the 
outgo of K  as that which had been 
brought about in the upper limed zone.

This brings up a point that should 
be stressed. The repressive effect of 
rational incorporations of liming mate
rials upon the solubility of soil potash 
is limited to the zone of incorporation. 
For example, if an eight-inch depth of 
soil is limed in the upper half, the effect

of the added liming material in that 
half of the soil is different from the 
effect induced in the lower unlimed half 
of the soil. The neutral salts generated 
in the upper limed half are capable of 
bringing about some liberation of po
tassium in the lower unlimed zone. 
When a preponderant incidence of the 
soluble salts of one element induces such 
a liberation, the phenomenon is re
ferred to as base exchange.

In field soils, however, the actual 
exchange amounts to a small fraction 
of the potential capacity of the neutral 
salts to effect the liberative reaction. 
In contrast, the expression “reciprocal 
repression” is used to connote the re
pressive effect of basic forms of calcic 
and magnesic materials upon each other 
and to connote the fact that base ex
change does not take place in the zone 
wherein the liming materials are in
corporated. The term “reciprocal re
pression” was intended primarily to 
register the parallel phenomena as to 
the repressive effect of additive high- 
calcic liming materials upon the teach
ability of native supplies of magnesia 
and the reverse effect of additive high- 
magnesic materials upon the outgo of 
the native supplies of calcium.

The long-continued experiments at 
the Tennessee Station have shown 
that heavy additions of any type of 
liming material will exert a repressive 
effect upon the solubility of the potas
sium content of the limed zone of the 
soil. A high-calcic liming material 
may cause a decrease in the solubility 
of both the potassium and the magne
sium content of the soil, whereas an 
added magnesic liming material will 
cause a decrease in the solubility of 
the soil’s content of both potassium and 
calcium. Dolomite and limestone exert 
the same effect upon soil potash. The 
overall effect of dolomitic limestone in 
comparison with limestone in resultant 
proportions of Ca and Mg in the rain
water leachings is, however, a separate 
problem that cannot be dwelt upon 
here.

Experiments have shown that these
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several repressions in solubilities are 
registered definitely by the composition 
of the plant ash. Certain plant culture 
studies with tobacco, alfalfa, and wheat 
have shown that liming may diminish 
the K  content of the plants. Progres
sive increases in soil incorporations of 
either ordinary limestone or dolomite 
or their oxide derivatives will affect 
materially the percentage of potassium 
that will occur in the plant.

It is far from the purpose of this 
paper to give a black-eye to liming. 
Nevertheless, it can be stated conserva
tively that a soil liming tends to create 
a potash problem. Interpretation of 
the many results over an extended pe
riod indicates that the lower the soil’s

content of potassium in the readily 
available form, the greater the proba
bility that liming will induce a chem
ically determinable effect upon the solu
bility of that potassium content and 
will exert a definite effect upon the 
plant growth and incidence of symp
toms of potassium deficiency.

It is to be stressed, however, that 
the indications as to the effect of lim
ing upon potassium availability have 
been noted for tap-rooted plants and 
those of limited root development— 
corn, tobacco, and grain crops. It is 
yet to be demonstrated that liming di
minishes the uptake of potassium by 
clovers and other lime-loving plants of 
extensive root development.

How Rotation Paid in North Carolina
(From page 7)

Lespedeza on land adjoining the Fryar Farm. 
This land is unlimed and poorly fertilized. 

Note prevalence of weeds.

Heavy growth, of lespedeza on the Fryar Farm. 
This land has been well limed and well fertilized.

of phosphate sufficient for the other 
crops.

The lespedeza also supplies most of 
the nitrogen for the corn crop which 
follows it. For several years about 150 
pounds of 3-10-10 have been put in 
when the corn is planted. Since the 
Iredell type of soil is one of the lowest 
Piedmont types in potash content, the 
corn is top-dressed with 50 pounds of 
muriate of potash.

In 1941 Max proved that the top- 
dresser pays by putting on a little ex
periment. He left it off of eight rows, 
and on those rows much of the corn fell 
down. An examination of these weak 
stalks revealed rusty nodes, a sure sign 
of potash deficiency.

The next crop, soybeans, received an 
average of 150 lbs. of 3-10-10. The 
small grain got about 200 lbs. of 3-10-10 
at planting, and 50 lbs. of muriate of 
potash the following spring. No doubt 
the superphosphate, applied for lespe
deza, also benefited the small grain.

Wartime fertilizer regulations forced 
some modification for 1943; but, so far, 
above-normal cross of small grain and of 
soybean hay have been harvested, and
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both the corn and lespedeza look good, from 3.5 acres of tobacco, lespedeza
The cash income from this farm, seed, milk, and curb-market sales. It

with 58 acres of cropland, comes chiefly amounts roughly to $4,000 per year.

Corn falling down where top-dresser of 50 pounds of muriale of potash per acre was omitted in 1941 
Yield of corn where top-dressed, 55 bu. per acre.

Kudzu Conserves Southern Soils
(From page 26)

Survival of green plants has aver
aged approximately 50 per cent. The 
same tvoe of small crowns may be dug 
and planted as dormant plants early 
in the spring before growth begins. 
This method is important because it 
allows a farmer to dig crowns for addi
tional acreage before his first planting 
establishes a complete stand. Crowns 
for additional acreage may be dug the 
second growing season, provided kudzu 
is given proper soil preparation, fertili
zation, and cultivation the first year.

Clean cultivation during the first 
growing season probably has been the 
most important single factor in the 
rapid establishment of a stand of kudzu. 
Most satisfactory growth has been ob
tained where cultivation was started

early in the spring and continued until 
a ground cover was established along 
the rows. With rows spaced as much 
as 25 feet apart, the labor required per 
acre for clean cultivation has been rela
tively low, particularly if cultivation 
was started early in the spring before 
grass and weeds got a start. Corn or 
another row crop planted in the wide 
middles between kudzu rows the first 
and second years reduced the cost of 
weed control.

Where good treatment was given the 
first year, complete ground coverage 
has sometimes been made by the end 
of the first growing season so that plant
ing a cultivated crop between the kudzu 
rows the second year was not necessary. 
Where only a few scattered plants were
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established between the rows the first 
season, planting a cultivated crop in 
the middles the second year hastened 
the establishment of a stand.

After a good stand of kudzu is estab
lished, it will last many years without 
replanting, if it is managed properly.

Kudzu requires fertilizer treatment 
for maintenance. Phosphate is required 
on practically all soils in the South. 
Potash is needed on soils where cotton 
and other crops respond well to appli
cations of this element. Kudzu has not 
been grown as a forage crop long 
enough to enable agricultural experi
ment stations to determine its exact 
fertilizer requirements, but experience 
of farmers has shown very definitely 
that it must be fertilized. Farmers 
usually have applied approximately 600 
pounds of superphosphate per acre and 
disked it into the soil at the beginning 
of the third growing season, and once 
every three years thereafter. Where 
potash was considered necessary, 1 0 0  

pounds of muriate of potash per acre 
usually were applied with the phos
phate.

No outstanding results have been ob
tained from applications of lime for 
kudzu. It is possible that moderate 
application’s of lime will be necessary 
after kudzu has been grown on a field 
and been harvested for hay for several 
years. Further experience will be nec
essary before definite liming recom
mendations are made.

Kudzu has grown well on most well-

drained upland soils with crumbly sub
soils. It has not grown satisfactorily on 
the heavy soils of the Black Belt of 
Alabama and Mississippi, nor on poorly 
drained soils. Kudzu fails to make 
good growth on soils underlain by plas
tic, gummy subsoils and on those that 
are usually referred to locally as “cold” 
soils. As an example, in north Mis
sissippi and west Tennessee, kudzu has 
not grown well on brown loams that 
were underlain by yellow, poorly 
drained subsoil material, but has grown 
vigorously on similar topsoils underlain 
by red, crumbly subsoils or by deep 
sand. On deep, poor sandy soils, kudzu 
requires liberal applications of fertilizer 
to establish a stand.

Kudzu has gone a long way since it 
was introduced in 1876. It has defi
nitely come down off the front porch 
and gone to work in the field. Already 
it is doing near wonders as an erosion- 
resisting ground cover under a range of 
conditions extending from drainage 
canal banks in the Mississippi Delta to 
steep hillsides of the Blue Ridge. It is 
healing gullies and restoring the pro
ductivity of slopes that farmers wore 
out in a vain effort to make money with 
cotton. These scarred slopes are com
ing back into a new type of production 
that is destined to have a vital part in 
turning the South toward an agricul
ture in which cotton, grazing crops, 
and livestock will be teamed up to give 
people a better living, and in which 
wise use will replace extravagant waste 
of land.

Antidotes
( From page 5)

maybe this is the real answer to home 
morale and a godsend to stiffen the 
resistance of the overseas armies—more 
gaudy comics and wonder boys afoot 
and horseback! If so, then I shall be 
content to starve my editorial ego and 
cramp my swinging style. This is a 
time to ration ourselves to the bare 
essentials, remember — providing we

have sense enough to know what they 
are!

This being Thanksgiving season and 
the ante-room time of the holiday sea
son as well, one might imagine that a 
good and thoroughly sane way to com
bat war-time sluggishness would be to 
forget everything and eat hearty. My 
friends, such was possible under ordi-
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nary conditions and circumstances. In 
my well-fed memories, I recall scores 
of occasions when a tasty roast flanked 
by plenty of succulent sundries, and 
maybe a nip before and a couple after
wards, would give me gastric release 
from the world’s problems. Remember 
those by-gone festivals around the re
plenished larder with hallowed regrets! 
Indeed they did bolster one from the 
carking cares of humdrum life and 

' bestir the imagination with the aroma 
of turkey dressing, cranberry sauce, 
giblet gravy, cheese souffle, mince pie, 
and brimming flagons of egg-nog. 
Moreover, they induced the potent sleep 
of forgetfulness for all your wife’s rela
tions who never remembered to bring 
anything substantial except their appe
tites.

However, the shadow of the OPA 
and the manifold obligations entailed 
in the dwindling blue and brown 
coupons in your family ration books 
combine to make meal time a lugu
brious interlude, and the preparation 
of a sandwich snack something hor
rible to contemplate for the housewife. 
It can almost be said with resignation 
that neither one of the alternatives re
main true—you don’t live to eat and 
you seldom eat to live!

OF  course, for a brief interval dur
ing your food-hunting tours of 

depleted emporiums, cluttered up with 
point markers, you and the Missus can 
forget the fighting abroad long enough 
to fight with figures here. Many times 
I have toted goods up to the cashier 
only to be told with scorn that the stuff 
was frozen, although it didn’t look like 
it on the shelves. Or be reminded that 
your stock of trading points could not 
possibly be stretched to cover the edibles 
in question, much as they realized your 
apparent need of vitamins and fats. I 
used to enjoy going into groceries and 
butcher joints with my faithful and 
provident companion of many menus, 
sniffing approvingly at the delectables 
and pinching the pumpkins. Nowa
days I accompany her only because my

addition and subtraction is somewhat 
better than hers, and not because the 
load we take from thence is too heavy 
for her to carry. I am opposed to mix
ing algebra with appetites, but suppose 
it can be made into a kind of relaxing 
pastime until the farmers once more 
have to wrestle with a surplus. By 
that time my teeth will fail me and 
my liver will be in no mood for arbi
tration, so that the cornucopia of the 
post-war period will probably dump its 
delicacies for me in vain. I hate to 
depend on corn flakes and dried skim 
milk even for a chance to glory in 
the capture of Hitler.

T HEN when all else fails, there re
mains hunting and fishing. Both 

have the undeniable extra urge of going 
to nature for things you can’t get from 
the government! But for an indoor 
athlete like me, neither sport has 
charms like a ready-made repast. I 
was never a nimrod or a follower of 
the fox and hounds, or one to tear 
my pants climbing over a farmer’s 
fence after rabbit stew.

But I finally weakened and permitted 
myself to be sold on the idea of going 
fishing with two veteran anglers. After 
going through the serious and competi
tive negotiations of renting a boat, we 
started to get the lunch and tackle 
geared. Ralph suddenly told us he had 
dropped the worm box overboard. He 
had a few stray ones in his vest pocket, 
so we proceeded to a certain marked 
spot in the lake. By some uncanny 
method of reckoning, Ralph and Ed 
finally said they had arrived on the 
location. Before they got well started 
on the fishing business both got hungry 
and I passed out war-time meatless 
sandwiches. Just as Ralph took a big 
bite the fish did too and he called out 
lustily for someone to help him handle 
both. He almost got the fish mixed 
up raw with his sandwich, but at last 
the pickerel was in the boat. But this 
was the only fish willing to join us, 
and toward dark they told me to row 
them to the shore. I kept heave-ho-ing
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for fifteen minutes without reaching 
the much desired haven, when Ed 
reached down over the side and pulled 
up the anchor. I then lit out with 
aplomb and bent to the oars with alac
rity, only to end up with the prow in a 
mud bank surrounded by dank water 
and bull frogs. After they dubbed me 
“Commodore” and thanked me for the 
ride, I stumbled homeward with the 
scales lifted from my eyes and my fins 
weary from well-doing.

IF one becomes still more bored and 
desperate over wars and rumors of 

longer wars, he can take the last bitter 
resort of the times and volunteer for a 
few days’ toil amid the pleasures of 
farm life at harvest. Or alternate that 
solemn obligation with a fling at being 
a clerk in the local ration board office. 
Either task will temporarily deprive a 
normal man of any longings beyond 
that of a soft bed.

I lasted longer than the dairyman 
imagined I could. I stayed out there 
two days. They seemed longer how
ever. I never fully appreciated how 
much activity and loss of nature’s sweet 
restorer it takes to deliver a paltry four 
hundred pounds of 3.5 per cent milk 
without spilling or spoiling it. I got 
so imbued with inertia and the aroma 
of ammonia around the cow barn that 
I was in a trance for a week afterward. 
I thanked the rural custom of feeding a 
bull at the other end of a pitch fork. 
Hand feeding stops, they tell me, when 
the bovine of that sex gets too heavy to 
lift. My wrists got so numb from 
milking one cow while the boss emptied 
the udders of seventeen that I had to 
drink my coffee with a straw, and I 
couldn’t button my overalls. Finally, 
the food chief in charge of the herd 
phoned to the draft board for a couple 
of conscientious objectors to take my 
place on the lacteal line. He said he 
was losing time and money having me 
around and offered to get me a job on 
the road crew, if they could get priority

on a new shovel for me to lean on. 
And that was that.

It was even worse over at the ra
tion board, where the slogan was “My 
country right or wrong, blame it on 
the bureaucrats.” Half the applica
tions I put my semi-official O. K. on 
were sent back for corrections because 
I couldn’t understand the legal hand
books the OPA man gave me to study. 
But there was a certain gratifying sense 
of federal power vouchsafed me when 
I cut the A and B books out from 
under a slick neighbor of mine, who 
had bragged too much in my hearing 
about his horns waggling Uncle Sam. 
Thus we do get compensations out of 
arduous duties sometimes.

Finally when everything else fails as 
surcease from war-time miseries, one 
can always take sides in a verbal scrap 
in your own bailiwick over the travels 
of Eleanor or the degree of reliance we 
can put on Russia, the fourth term or 
the fifth column.

T HERE was a happy time before the 
war when I had no manly ambi

tions to excel as a table thumper, a 
brow-beater, and a die-hard stand-pat- 
ter; and when my replies were of the 
sacred “yea and nay” order. But I have 
learned under war’s stresses that citi
zens need not lack for belligerent pug
nacity even without uniforms as pro
tection. I can now take two sides of 
the same question, an hour apart, and 
froth at the mouth just as venomously 
if my adversary is provocative enough. 
I get lots of such fine exercise to while 
away the tedious hours, because even 
my mildest neighbors can be stirred into 
purple rages on public scandals and 
private peeves. If I can keep it up 
long enough, maybe I ’ll get a nice hos
pital vacation and take up some of that 
company insurance.

It all adds up to what I intended to 
say at first without so much explana
tion—to wit, that antidotes are often 
worse than the poison itself.
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PUNT FOOD

•  MILLIONS of years ago, prehistoric forests gathered 
Nitrogen as they grew. Today this Nitrogen is recovered 
from coal by modem coke and gas plants as by-product 
Domestic Sulphate of Ammonia. The manufacture of 
Domestic Sulphate of Ammonia and its use as a plant 
food are graphically portrayed in the 16 mm. sound and 
color motion picture "Plant Food from Coal.” This film, 
with a running time of 39 minutes, is available for educa
tional use. For information, communicate with:

Educational and Research Bureau 
fo r By-Product Ammonia 

50 West Broad Street, Columbus 15, Ohio

This handsomely-illustrated 24-page 
booklet is based on the film and is- 
U-color pictures taken from the film. 

I t  i8 yours fo r the asking!
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AN INSCRIPTION ON T H E 
TO M BSTO N E OF AN ARMY 

M ULE NAMED MAGGIE 
“In memory of Maggie, who in her 

lifetime kicked 1 General, 4 Colonels, 
2 Majors, 10 Captains, 24 Lieutenants, 
42 Sergeants, 454 Privates, and one 
bomb.”

Cholly: “Pa, what’s a bigamist?”
Pa: “A bigamist, son, is a guy with 

enough nerve to outtalk two women.”

“Every time Johnny’s wife has a 
baby, he buys a new accessory for the 
baby buggy. First it was a new top, 
then new bumpers, then some fenders, 
then a pair of wind wings, and finally 
a new set of tires. Now they’ve got 
another baby and Johnny is stuck. He 
doesn’t know what else to buy for the 
buggy.”

“I think he ought to get a stop light.”

FAIR W ARNING
“My advice to women war workers 

is, if the sweater is too big for you, 
look out for the machines. If you’re 
too big for the sweater, look out for 
the men!”

Mother: “What is the matter, dar
ling?”

Child: “Father hit his finger with 
the hammer.”

Mother: “Don’t cry about it; you 
should laugh.”

Child: “I di-did.”

Women never tire of redecorating 
rooms or reforming men.

Mother to Daughter: “I don’t want 
you to marry. I ’ve seen the folly of it.” 

Daughter: “But, Mother, I want to 
see the folly of it, too!”

HERCULEAN TASK 
Student: “I hear the Board of Trus

tees is trying to stop necking.”
Second Student: “That’s so? First 

thing you know they’ll be trying to 
make the students stop, too.”

“I don’t need none!” said the lady of 
the house before the agent had opened 
his mouth.

“How do you know? I might be 
selling grammars.”

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.”

A darky soldier’s definition of morale 
—“The thing that keeps yo feet goin’ 
when yo haid says it cain’t be done.”

ABSENT MINDED 
“Imagine my embarrassment,” said 

Dumb Dora, “when, according to my 
usual custom, I looked under the bed 
before retiring. I had forgotten that 
I was in an upper berth.”

A man’s mental age can be accu
rately measured by the degree of pain 
he feels as he comes in contact with a 
new idea.—T he Ambassador.
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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 Held and fruit crops.

Outstanding results have been obtained with the 
application of Borax in speciHc 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 LO S ANGELES

BORAX
f o *  G x y tfc u tiu tie

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



Save That Soil
A 16mm., sound, color film depicting the early South, the results of the 
one-crop system, and the reclam ation and conservation of Southern soils 
through the use of legumes and modern methods of soil management. 

Running time, 28 min. (on 1200-ft. reel).

W e shall be pleased to loan any of these films to agricultural colleges 
and experim ent stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible) and period of time of loan.

16MM. C O LO R  F IL M S  A V A IL A B L E
Potash in Southern Agriculture  
In the Clover
Bringing Citrus Quality to M arket 
Machine Placem ent of Fertilizer  
Ladino Clover Pastures

Prunes ,
New Soils from  Old 
Potash Production in America

Potash from  Soil to Plant 
Potash Deficiency in Grapes and

For additional information write:

AMERICAN POTASH IN STITU TE, INC.
1155 Sixteenth Street W ashington 6, D. C.
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“The S e e d  Protectant that prevent*  
*eed  decau

Impartial Experiment Station tests prove 
that vegetable seeds treated with Spergon 
increase yields as much as 30%  over un
treated seeds. Growers report excellent 
increases in stands and yields. This out
standing seed protectant has a number of 
advantages that make it most desirable from 
a profit and utility standpoint. Spergon 
works in any type of soil. It is safer, easier 
to use and surer; longer lasting, self- 
lubricating in drills, compatible with inocu
lation and economical. For further infor
mation and distributors’ names, write

UNITED STATES RUBBER COMPANY
Naugatuck Chemical Division, 1230 Sixth Ave., New York, N. Y.
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P res id en t  A m erica n  Potash Institute

A M E R IC A N  C H E M IC A L  S O C IE T Y  M O N O G R A P H  N O . 91

• • •

AMONG American chemical industries that have attracted national and 
- international attention due to their war-emergency performance, few 

have exceeded the American potash industry.
This interesting and well-written survey of the development of the American 
potash industry during the last fifteen years is particularly important at 
the present time, when the food problem is second in importance only to the 
war itself. After a brief review of the present sources of potash, complete 
details are given as to production, both domestic and foreign; present 
status of the industry; and its future prospects. Special attention is ac
corded to Carlsbad, N. M., and Searles Lake, Calif., developments, and to 
the fundamental technology of potash. This important volume lias been 
made unusually attractive by the inclusion of a large number of excep
tionally good photographs of all phases of the industry.
Dr. Turrentine, of the American Potash Institute, is one of the country’s 
leading authorities in this field. His work will be welcomed as a most 
significant addition to the literature of the subject by all who are interested 
in any way in the production and use of potash and related products. This 
book will be required by public libraries, as it is the only source of reliable 
information on the current status of this vital resource.

CHAPTERS
Introduction: Fifteen Years in Review 
The Uses of Potash in American Industries 
Technology of Potash Production 
Conclusion

186 Pages . . • Illustrated . . . $3.50

R E I N H O L D  P U B L I S H I N G  C O R P O R A T I O N
3 30  West 42nd Street, New York, N. Y.

Printed in U.S.A.
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T H R EE ELEPHANT BORAX

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 Sc Co., Providence, R . I., 
Philadelphia, Pa.

Braun Corporation, Los Angeles, Calif.

A. Daigger & Co., Chicago, 111.

Detroit Soda Products Co., Wyandotte, 
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.
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 Sc Co., San Francisco, 
Calif., Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., Greenville, Tenn., Nashville, 
Tenn., Wilmington, N. C., and Char
lotte, N. C.

IN  CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

A m e r ic a n  P o t a s h  
& C h e m ic a l  C o r p o r a t io n
122 EAST 42nd ST. NEW YORK CITY

Pioneer Producers o f Muriate o f Potash in America
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Advocating a new .  .  .

Festive Philosophy

F T
GET YOUR votes dusted off, because I’m going to run for some

thing next year. Maybe I don’t know what to run for yet, but 
I’m sure of a platform to run on. Here it is: Less Hunger, Less Hatred; 
More Food, Less Fighting! And besides, it’s a mighty good sort of 
holiday platform, if I do say it.

In this vein I shall inveigh against such deplorable things to point 
at with alarm as the following: 

The racketeering in food by “black” markets and “yellow” consumers. 
The bungling of food orders by busybodies. 
Criminal neglect of the soil by some food producers and extreme 

trade rivalry between “competing” branches of the bread-basket brigade.

Normally, the chief obstacle to getting 
well organized for a vote-snaring cam
paign is this: If you run for some local 
office, too many home-folks know you 
too well, and if you seek higher and 
wider public thrones not enough people 
know you at all.

Hence the thing to do is to practice 
a little where it doesn’t cost you any
thing for a hall or advertising space, and 
so that’s my frank method of campaign
ing to date—merely seeing how many

windmills I can start in motion by gusty 
philosophy. I’d rather dodge issues 
than eggs!

After attending divers conventions 
and discussion fiestas in this season of 
discontent, I am persuaded that our 
economic history in the making now 
won’t stack up very nicely beside our 
military and naval history, when future 
generations read their text-books about 
this war.

My general impression is that part of

3
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the folks are asleep about issues con
fronting us and the rest are on the 
warpath. If we side-step higher tax 
obligations and continue to hand out 
blank checks to spenders through pri
vate and public channels, and abandon 
all thought of economic discipline and 
national self control, we won’t be like 
the army and navy—we’ll just become 
a misled mob!

I ALW AYS find it convenient to drag 
in my wife’s relations to point a 

moral or adorn a tale. Not that they 
are any worse than I am or better than 
you are, but they afford a handy whip
ping post which remains in the family 
so to speak and are thus within my 
legal rights of criticism.

Anyhow, my brother-in-law’s wife 
comes up serenely from the nearest 
big metropolis and brags a lot about 
how long her ration points last because 
the considerate tradesman with whom 
she deals excuses her from tearing out 
coupons. She can get all the juicy ham 
and beef stew she wants minus any red 
tickets. Hubby can walk into any 
garage or gas house and get naphtha 
stove gas in a can to pour into his tank 
or have a fill-up on truck coupons.

Being all set for reform, and ready to 
begin, like charity, with the home-folks, 
I start right in to show my sister-in-law 
how misguided she is in her unpatriotic 
and heedless methods of food gobbling.

I am well prepared for the argument 
and quickly delve, into my littered edi
torial sanctum to fetch forth a heap of 
official-looking circulars and back
ground information to instill the fear 
of God and the Germans into all traitors 
who dabble in such petty infringments 
upon domestic discipline.

I start with the theory and sipirit of 
rationing, explaining carefully how 
even Merry England, wont to revel in 
all those luscious viands described 
with mouth-watering zest by Charles 
Dickens, from roast beef to Stilton 
cheese, began to tighten their belly- 
bands long before Pearl Harbor, and 
invented a dandy system of self-control 
based on a simple point system, making

it easier to go hungry by spending your 
time figuring so as to forget.

I show her how England, China, 
Russia, Italy, and sundry other folks 
with dinners denied them have sought 
our plentiful shores in hopes that the 
lavishness of our larders might be 
shared with them, out of a common 
cause and for a common destiny, etc., 
etc.

I tell her of bursting bombs that ruin 
crops and upset more kitchen cabinets 
than executive ones, and point out the 
threat to future generations because of 
the large amount of malnutrition of 
parents and children. I show her that 
we are trying to hold back on our 
hoggishness even in the cornbelt, so as 
to provide the needful stores with which 
those who bear the brunt of the misery 
abroad may continue to act as a living 
shield for us who are safe from horrid 
night alarms.

Then for heavy artillery I drag out 
the BAE’s cold-storage statistics and the 
outlook expectations, to prove to any
body but a numskull that farmers have 
risen with the lark and worked them
selves and the hired men into a lather 
only to find the goals are kited up again 
and reserves are lower than ever.

“That can’t be true,” she says, “you 
see we and our neighbors laid in lots 
of canned goods when we first heard 
they was going to begin rationing stuff. 
If everybody had did that, Jeff, if every
body had been provident and fore
handed like we was, without declaring 
what we had saved up which is no
body’s business, why then you wouldn’t 
hear so much griping. And, besides,” 
she says, “what we deny ourselves and 
go without will most likely be sunk in 
the sea by some sub, and I don’t pro
pose to tro hungry to feed the fish,” she 
says. “All we are doing, Jeff,” she says, 
“is to eat up what the foreigners 
wouldn’t get anyhow.”

“ T T A , that’s the old American rug-
JL gedness asserting itself in the 

good old lazy fair way,” chimes in my 
dumb-ox brother-in-law. “It ain’t our 
fault if them Eyetalians can’t live like-
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they uster on olives and macaroni. Let 
’em live off what they stole from Al
bania and Abyssinia. I never read them 
pamphlets by bureaucrats who eat 
caviar in the Mayflower hotel and then 
fix things so a honest householder can’t 
come off the swing shift and get his- 
self a square meal. Jeff, the quickest 
way to stop all these scraps in Europe 
and Asia would be to quit sendin’ them 
grubstakes,” he says. “And our armies 
are wastin’ enough solid food to make

rationing here unnecessary,” he winds 
up.

I sigh deeply and return my precious 
folders to their files. As he leaves us 
after the dessert is all consumed, he 
sums up his ideas with the phrase, “I’m 
all fed up!”

“Yes, I see you are,” I rejoin in my 
best combative campaign manner. “Up 
to the neck on somebody else’s red and 
blue coupons!” As he slams the door, 
I know that my first bout with democ
racy has been a flop. My slogan about 
“More Food, Less Fighting” has turned 
into just the opposite. But I resolve 
to dedicate myself to the mission anew 
and keep right on practising.

Thereupon I note with some candor 
that probably some injustice has been 
evident and no little duplicated effort 
and delay on the part of the so-called

Washington bureaucrats. The remarks 
of my relatives and certain caustic com
ments heard elsewhere seem to deserve 
investigation, and maybe worse. Who 
could be in better shape to unravel the 
skein of kinks in our economics than 
myself, who spent three long years be
hind a desk, and behind time simul
taneously, on the banks of the old 
Potomac during those months when we 
worried over a surplus rather than a 
scarcity.

If I am going to prepare myself for 
a public trust, no sounder method pre
sents itself than to bust right into the 
midst of the mess to get wise to what’s 
wanting. I can even sacrifice my preci
ous moments thumping out counsel 
and good cheer to avid readers long 
enough to garner a few sheaves and 
help in the harvest at Grand Food 
Headquarters.

SO I clipped all the adverse news I 
could find about the way things are 

run wrong, and borrowed a Congres
sional Record, and hunted up and 
copied down many resolutions offered 
by Sons of Toil and Crusaders Against 
Control. I knew that they seldom read 
the Record down there, and that what 
was needed most is a closer tie with 
the taxpayers and the suffering citizenry. 
Altogether my grist filled a few tomes 
to tote, but I had faith that when a 
round-shouldered guy with nose glasses 
and a hefty warworn briefcase comes 
along he could gain admittance to al
most any guarded federal building on 
his looks alone.

Thus armored and guaranteed by 
nature, plus my former passwords, sign 
language, and clock-watching habits 
gained by three vears in the red-taoe 
racket, I was confident of being able 
to bring about some degree of re
form in Washington. I also brought 
some stout twine to unroll as I pro
ceeded along vast corridors, having 
forgot the system of gold letter figures 
they put on the doors* of the “exten
sible building.”

( Turn to page 50)



Light-colored soils in southern Illinois, when untreated, produce a rather scant and discolored growth 
of corn and consequently a low yield (right). This low-yielding corn (grain and stalk) has a rela- 
lively high manganese content. On the other hand, when this land is treated with limestone. 
Icfumps, phosphorus, and potassium, the corn has a relatively high acre yield and a low manganese

content (left).

Some Characteristics 
of Manganese

By H. J. Snider
Department of Agronomy, University of Illinois, Urbana, Illinois

MANGANESE is recognized as a 
minor element essential for the 

normal growth of plants. It has also 
been found to have an important func
tion in the proper nutrition of farm 
livestock. It is reported to be espe
cially required by chickens for bone 
development, and the development of 
embryos in eggs. Several ailments in 
farm animals which appear when man
ganese is deficient in the ration are 
reported (USDA Yearbook 1942).

Miller, in his very thorough text on 
plant physiology, says that manganese 
is universally dfstributed in plants, and 
cites many facts and also many sup
positions regarding its function in plant

development. There can be no doubt, 
from the evidence presented, that a defi
ciency of manganese in plants and in 
the rations of animals leads to abnor
mal development. Evidence of harm
ful effects of an excess of manganese 
is less definite, although there is some 
mention of this phase of the reaction 
of this element. Apparently, research 
has developed along the lines of deter
mining deficiency effects rather than 
the effects of excess.

It is a generally accepted fact that 
available manganese becomes more 
abundant as soils become more acid 
and less productive. This effect is so 
pronounced in some soils that man
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T a b l e  1 .— A m o u n t s  o f  a v a il a b l e  m a n g a n e s e  a n d  n i t r o g e n  i n  s o i l s  a t  v a r io u s

TIM ES DURING T H E  SEASON. SPARTA FIELD  D A TA .

Element Soil
pH

Pounds per acre

June July Sept. Oct. Nov.

Replaceable manganese................... 4 .4 230 260 180 160 130
Nitrogen as nitrate........................... 4 .4 16 20 4 4 4

Replaceable manganese................... 6 .2 40 40 30 30 20
Nitrogen as nitrate........................... 6 ,2 120 70 20 12 4

Pounds per acre—Pounds in two million of soil.

ganese might be classed as a major 
element because of its relative abun
dance in available form, especially its 
greater availability during the growing 
season of late spring and early summer 
in some Illinois soils. On the Sparta 
Experiment Field (table 1), replaceable 
and soluble manganese was far more 
abundant in untreated soil—260 pounds 
an acre in July—than nitrate nitrogen— 
20 pounds an acre. It was also more 
abundant than replaceable potassium— 
1 0 0  pounds an acre—and soluble phos
phorus— 16 pounds an acre. These 
larger amounts of manganese in this 
soil were not far below the amounts 
of replaceable calcium— 600 pounds an 
acre—and magnesium—340 pounds an 
acre.

The corn plant apparently takes up 
manganese in proportion as it is avail
able in soils (tables 1 and 2). On the 
Sparta soil, where available manganese

reached the high of 260 pounds an acre, 
the corn at dent stage contained 1 . 8  

pounds an acre; and where manganese 
availability was controlled by liming 
(pH 6.2), the corn took up only 0.5 
pounds an acre. The Sparta Experi
ment Field is located in southern Illi
nois, on a Cisne silt loam soil which is 
highly leached and has a rather im
pervious subsoil. This soil responds 
rather remarkably to soil treatment, as 
indicated by the results in table 2 . 
When the acidity was corrected to pH 
6 . 2  and the nitrogen, phosphorus, and 
potassium deficiencies also corrected 
(R L  0-20-20), the total plant growth 
was increased over four times—from 
1,760 pounds up to 7,400 pounds an 
acre. Total nitrogen in the plant was 
increased over six times— 1 2 . 8  pounds 
up to 80.2 pounds an acre. Phosphorus 
content was more than doubled— 5.1 
pounds up to 11.2 pounds. Potassium

T a b l e  2 .— C o r n  p l a n t . D r y -m a t t e r  y i e l d  a n d  c h e m ic a l  c o m p o s it io n  a t  d e n t
s t a g e . S p a r t a  F i e l d , S e p t e m b e r  2 , 1 9 4 1 .

Soil
Pounds per acre

Treatment
DM N P K Ca Mg Fe Mn

Untreated............. 1760 12.8 5.1 14.1 9 .0 10 9 4 1.8
RL 0 -20 -20 .......... 7400 80.2 11.2 59.8 32.6 23.0 .4 . 5

DM—entire plant (stalk, cob, grain).
Pounds per acre—total elements in the com plant.
R—crop residues (cornstalks, wheat straw, soybean straw, and legumes). 
L—Limestone.
0-20-20— 100 pounds for com crop.
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T a b l e  3 .— C o r n  p l a n t . C h e m i c a l  c o m p o s it io n  o f  d i f f e r e n t  p a r t s . S p a r t a

F ie l d  D a t a , S e p t e m b e r  1 6 , 1 9 3 9 .

o . B e t t e r  C rops W it h  P la n t  F ood

Part of Plant
Percentage compositions

N Fe Mn N Fe Mn

Un limed pH 4 .4 Li med pH 6.2
L eaf.......................................... .85 .011 .0630 1.57 .004 .0147
Node.......................................... .80 .016 .0116 1.78 .019 .0023
Intemode......................... .57 .003 .0049 1.35 .005 .0012
Sheath................................... .52 .008 .0630 1.35 .004 .0169
Grain......................................... 1.46 .002 .0010 1.76 .001 .0002

was increased by over four times— 14.1 
pounds up to 59.8 pounds an acre.

In the presence of these large in
creases, the manganese content de
creased by almost four times— 1 . 8  

pounds down to 0.5 poynd an acre. 
On untreated soil (table 2 ), the nitro- 
gen-manganese ratio in the corn plant 
(N :M n) was 1:7, and on the treated 
soil (R L  0-20-20), the ratio was 1:160 
(N :M n). With these apparent defi
ciencies of other elements in this un
treated soil, it is difficult to determine 
whether or not this concentration of 
manganese (1 :7 ) was harmful to the 
corn plant. It seems doubtful that the 
corn plant would have such a high 
tolerance of this element without some 
harmful effects.

Determinations of iron and man
ganese in different parts of the corn 
plant (table 3) show that on the un
treated Sparta soil the concentration of 
manganese was far greater than iron

in the leaves and sheath, and slightly 
greater in the internode from unlimed 
soil. The concentration of iron was 
greater than' manganese in the nodes 
and grain on both unlimed and limed 
soil, and slightly greater in the inter- 
node on the limed land.

The extremely low percentage of 
manganese in corn grain, (table 3) 
from limed— . 0 0 0 2  per cent, and un
limed land— . 0 0 1 0  per cent, indicates 
that a deficiency might readily occur in 
animals or poultry if fed over a long 
period on a heavy corn-grain ration. 
On the other hand, if the livestock had 
access to leafy material such as corn 
blades (table 3), or soybean leaves 
(table 4), or grasses (table 5), this defi
ciency might easily be controlled.

Liming soils or raising the reaction 
from pH 4.4 to 6.2 on the Oblong Ex
periment Field altered both the nitro
gen and manganese content of various 

( Turn to page 46)

T a b l e  4 .— S o y b e a n  p l a n t . C h e m i c a l  c o m p o s it io n  o f  d if f e r e n t  p a r t s  a t
m a t u r i t y . O b l o n g  F ie l d  D a t a .

Percentage compositions

Part of Plant
N Fe Mn N Fe Mn

Un limed pH 4 .2 Li med pH 6.0
Roots................................................ .90 .054 .0034 .94 .051 .0017
Stems............................................... .96 .015 .0069 1.72 .007 .0017
Leaves green................................... 1.88 .054 .0532 2.36 .033 .0081
Leaves dropped............................. 1.06 .558 .0825 1.42 .527 .0192
Hulls................................................ .97 .014 .0161 1.74 .012 .0028
Beans............................................... 5 .72 .004 .0085 6.84 .004 .0029



Refinery of the United States Potash Company, Carlsbad, New Mexico.

'liJlule the dufxply dituatixut on potadh id had enough to ca ll fod 

ctote dcdUtinur it  id. not do had ad it  had /teen nepdedented, nod id 

it  heifond depaid. fj. lit. uddentinor of the /Imedican Potadlt 

Ondtitute, Heaiewd fod Chem ical and SnxjineedwUf, Pieiud. the pdedent 

pdohlemd faced htf the pxitadh dupptiedd of the 'United Stated.

THE essentiality of potassium salts 
in American agricultural and chem

ical industries is a matter of general 
knowledge. With abundant supplies 
of a wide variety of materials readily 
at hand since the end of World War I 
and up to the present, there has been 
little occasion to analyze the nature of 
that essentiality. Now for the first time 
during that period we are confronted 
by a prospective deficiency in supply, 
which gives point to that analysis if 
we are to deal with the situation wisely 
and effectively.

One year ago it was my privilege to 
address this division on the subject

“The Wartime Contribution of the 
American Potash Industry”, describ
ing the development of that industry 
and its success in expanding its output 
to keep ahead of the expanding de
mand—a normal expansion in demand 
resulting from the rapid spread of 
scientific practices in American agri
culture, suddenly accelerated by the 
war emergency (with the termination 
of European potash importations) and 
by the food and fiber demands of the 
American people gainfully employed 
and with money to buy the food and 
clothing more nearly in the quantities 
required. Superimposed were the de

9
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mands of the largest army in American 
history and the best-fed army, I dare 
say, in world history, expanded fur
ther by Lend-Lease requisitions to help 
feed our Allies and the stricken people 
of war-devastated nations within reach 
of our munificence. The potash indus
try has sustained its record with in
creased output, despite the difficulties 
of wartime restrictions.

Allocations of Potash

During the 12-month period, April 
1942 to March 1943, the American in
dustry delivered 1,320,000 tons of pot
ash salts equivalent to 700,000 tons of 
K 20 ,  a 20 per cent increase over the 
preceding 12 months, thus with 23,000 
tons of muriate imported from Russia 
supplying the agricultural and chemi
cal industries with the largest tonnage 
in their history. According to all esti
mates of less than a year ago, this 
would prove ample for North Ameri
can requirements including Canada, 
Cuba, Puerto Rico, and Hawaii. As 
formerly, the major part of this ton
nage was in the form of highly refined 
potassium chloride, known in the fer
tilizer trade as 60 per cent muriate.

This performance was no accident, 
but was the result of careful planning 
and remarkably accurate forecasting of 
North American requirements. In 
view of restrictions through priorities 
on materials of construction and repair 
and the ever-mounting scarcity of 
skilled labor, the development of sur
plus production capacity beyond the 
absolute needs of the day and the pre
dictable early future was definitely 
against public policy as dictated by fed
eral war agencies. The objective, there
fore, was a margin between supply and 
demand designed as insurance against 
the unhappy consequences of inter
rupted production. It did not and 
could not contemplate demands ex
traneous to the North American re
quirements on which its operations 
were based.

The allocation of this tonnage among 
buyers was undertaken as a function 
of the War Production Board early in

1943. First, the chemical industry was 
granted priority. With respect to the 
fertilizer industry, the policy was estab
lished of basing allocations on the rec
ord of purchases of the two prior years. 
Among the would-be purchasers seek
ing allocations were those whose fore
sight prompted full regard for safety 
margins, thus adding a possible element 
of the fictitious to the apparent de
mand. Others, however, with author
ity derived from broad international 
commitments, received first considera
tion with an allocation of' 72,000 tons 
of 60 per cent muriate for the United 
Kingdom under Lend-Lease; others,
10,000 tons for Puerto Rico agricul
ture undergoing attempted rehabilita
tion, and still others. These prior al
locations completely wiped out the 
safety margin and for the first time 
brought about a real deficit in supply. 
The Agricultural Adjustment Admin
istration bidding for 50,000 tons K 20  
for its improved pasture and legume 
programs, withdrew entirely in favor 
of cash crop requirements. Allocations 
announced on the basis of the 1 0 -month, 
so-called “contract season” instead of a 
full year’s purchase further accentuated 
the deficit.

The War Production Board is allo
cating this 700,000 tons of K 20  for the 
1943-44 delivery period as follows:

A g r ic u l t u r a l

36.000 United Kingdom
35.000 Canada
4,000 Latin American and others 

540,000 United States, Puerto Rico, and 
Hawaii

C h e m ic a l

85.000 United States (includes 7,500 tons of
KiO equivalent as caustic, also 
allocated for export to United 
Kingdom)

This represents new allocations to 
the United Kingdom of 36,000 tons of 
K 20  for agricultural use and 7,500 tons 
for chemical use, a total of 43,500 tons 
of K 20  or 72,000 tons of 60 per cent 
muriate, withheld for export under 
Lend-Lease if the equivalent cannot 
be obtained from Palestine, Spain, and 
Russia. The allocation to chemical in
dustries' of 85,000 tons of K 20  repre
sents an increase of 17,700 tons over
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the 67,300 tons of K zO delivered to 
those industries during June to May,
1942-43.

Approximately 8 8  per cent or 476,- 
730 tons of the remaining 540,000 tons 
of K 20  for agricultural use in the 
United States, Puerto Rico, and Hawaii 
has been allocated to the several indi
vidual fertilizer-mixing industries for 
delivery to them during the 1 0 -month 
period, June through March 1943-44 
(period 2 , the so-called “contract sea
son”). These allocations are based on 
corresponding deliveries during 1 0 - 
month periods of 1941-43.

The remaining 12 per cent is to be 
allocated for delivery during April and 
May 1944 (period 3, the so-called “spot 
season”). The War Production Board 
conservatively advises that this supple
mental allocation be estimated at 1 0  

per cent of that allocated for the 1 0 - 
month period, although it is confidently 
expected that it will be nearer 15 per 
cent. But on the 10 per cent basis, the 
12-month allocations, June through 
May 1943-44, in the several categories 
of potash salts as compared to deliv
eries of the two preceding years, are 
detailed in Table I.

Allocations so far announced by the

War Production Board are only for 
the 1 0 -month period, and additional 
quantities remain to be assigned. This 
has not always been understood and 
may account for exaggerated statements 
as to the potash shortage. This tabu
lation indicates that the shortage for
1943-44 may amount to as much as 

*60,000 tons of K zO (approximately 10 
per cent) as compared to 1942-43, but 
an increase of 9,200 tons as compared 
to 1941-42. It is obvious that the most 
effective way to improve the supply 
situation is to provide British requests 
from less restricted sources, for the 
stringency in supply arises principally 
from the diversion of 60 per cent 
muriate from our food program. This 
raises the question, as yet unanswered, 
whether that diverted tonnage would 
better serve the joint war effort if used 
on American soils where potash re
quirements and responses are both 
high.

Nor are we yet at the end of our 
rope. All American producers are as
siduous in seeking increased efficiency; 
one is now surveying plans for a sub
stantial increase in refining capacity; 
another is exploring by core drilling 
the newly discovered potash deposit in

Subsurface view of mines of the United States Potash Company, Carlsbad, New Mexico.
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T a b l e  I.—P o t a s h  A l l o c a t i o n  f o b  A g r i c u l t u r a l  U s e  i n  t h e  U n i t e d  S t a t e s ,  P u e r t o  R i c o ,  
a n d  H a w a i i  f o r  1943-44 a n d  D e l i v e r i e s  f o r  1942-43 a n d  1941-42

Salts 1943-44 
10 mos. 12 moe.

1942-43 
10 mos. 12 mos.

1941-42 
10 mos. 12 mos.

Tons KtO Tons KtO Tons KtO
60% muriate........................ 349,604 388,449 414,943 461,047 369,044 410,049
50% muriate........................ 40,142 44,602 33,162 36,847 29,275 32,528
25% manure salts................ 42,200 46,889 43,264 48,071 33,266 36,962
Sulfate (50%)...................... 34,829 38,699 32,981 36,645 30,723 34,137
S. P. M. (22%).................... 9,955 11,061 6,591 7,324 6,228 6,920

Total......................... 476,730 529,700 530,941 589,934 468,536 520,596

eastern Utah. However, to develop a 
new mine and install a refinery two 
years’ time might be required, provid
ing no immediate relief from the pres
ent stringency. Last winter we im
ported 23,000 tons of 60 per cent mu
riate from Russia and now have 20,000 
under contract with option on an ad
ditional 20,000 tons. The process of 
increasing supplies is still being pur
sued, although its outcome cannot be 
predicted.

Significance of Potash Deficit

So, while the supply situation is bad 
enough to call for close scrutiny, it is 
not so bad as it has been represented, 
nor is it beyond repair. What is the 
real significance of this deficit in terms 
of production of essential crops and 
what is its bearing on our production 
program?

First, it is necessary to define the di
mensions of our deficit. There is no 
reliable measure of the amount of pot
ash that would now be consurped if 
the supply were unlimited. In the 
words of Firman E. Bear, of New Jer
sey, quoted from a private communica
tion: “We have just begun to recog
nize the tremendous significance of 
potash in our agricultural economy.” 
Truog, of Wisconsin, states: “Our tre
mendous production of legumes . . . 
is calling for more and more potash 
and unless we get these additional 
amounts, it will be difficult to step up 
or even continue our present produc
tion of legumes which are the founda
tion of our whole agriculture in Wis
consin.”

The War Production Board states 
that “the fertilizer industry requested
940,000 tons of high-grade muriate”. 
This is equivalent to 564,000 tons of 
K 20 ,  176,000 tons more than the 388,- 
0 0 0  tons of that preferred grade allo
cated to U. S. agriculture, but only 34,- 
000 tons more than the total of 530,000 
tons of all grades to be allocated.

Somewhere between these two ex
tremes lies the immediate purchaser 
demand, influenced, however, by reluc-

Chemical A g r ic u ltu r a l
Domestic □ A gricultural

Imported

Potash deliveries lor agriculture and chemical 
use in North America. Scaled per thousand 

tons of KtO.
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tance to buy the 
more exp en sive 
lower grades and 
by consideration 
of stockpile safety 
margins. The War 
Food Administra
tion estimates our 
1944 potash re
q u irem en ts at
877.000 tons of 
K20 , if we are “to 
obtain capacity ag
ricultural produc
tion”. C an ad a, 
asking for 50,000 
tons of K 20  was 
a llo ca ted  35,000 
to n s, w h ich  is
5.000 tons below 
the 40,000 tons 
used last year.

The expansion 
called for in crop 
p ro d u ction  con
notes a correspond
ing expansion in 
potash consump
tion, for it is well 
demonstrated that 
the surest, quick
est, and cheapest v 
method of increasing crop production 
is by means of adequate fertilization— 
fertilization with mixtures of proper 
ratios, at optimum rates of application, 
most effectively placed. This fact takes 
on added significance today when farm 
labor is scarce, wages are high, and 
gasoline and rubber for farm machinery 
are restricted to the most essential uses.

In emphasizing this fundamental 
principle, Scarseth estimates that his 
state of Indiana “alone has the poten
tiality of producing 85,000,000 more 
bushels of corn and 32,000,000 more 
bushels of wheat, oats, and soybeans 
and 800,000 more tons of tomatoes 
annually” all without plowing up a 
single additional acre. To “supply 
maximum soil fertility for highest pos
sible production of crops”, he arrives 
at the figure of 375,000 tons of K 20  as

Evaporators at potash refinery, Trona, California.

contrasted with 30,600 tons used in 
1941. On such a basis, the Indiana 
potash deficit alone is some 340,000 
tons of K 20 .

Yoder, of Ohio, adds his support:
Increasing acre yields—that is, in

creasing production by vertical expan
sion—is a sound, fundamental method 
of increasing production of both food 
and feed crops; it is conserving of land, 
labor, and machinery. The importance 
of commercial fertilizers in effecting 
increased acre production has been 
carefully evaluated during four decades 
of research by the State Agricultural 
Experiment Station. The validity of 
the results obtained has been thor
oughly tested and verified by tens of 
thousands of Ohio farmers. This 
wealth of factual information must be
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T a b l e  II.— S i g n i f i c a n c e  o f  A d d i t i o n a l  P o t a s h  i n  A m e r ic a n  F o o d  P r o g r a m

Present
Area

Additional 
KiO Needed

Increased Yield Total Value 
of Crops

Value of 
1 Ton, 60%

Crop State in 
'  Crop Per

Acre Total

Produced Muriate, 
in Crop 

Equivalent

Potatoes

Peanuts 
Sweet potatoes

Maine 
N. C. 
N. C. 
N. C.

Acres
200,000
100,000
300,000
85,000

Lbs.
80
60
15
40

Tons
8,000
3,000
2,300
1,700

Bushels
2.400.000
1.200.000

10,100,000 lbs. nuts 
1,700,000

$2,592,000
1.524.000 

545,400
2.176.000

$324
508
237

1,280

Cotton N. C. 850,000 20 8,500
Pounds

24.650.000 lint 
9,860,000 oil

17.255.000 meal

4,856,050
1,257,150

333,021
Av. 758

Cotton S. C. 1,100,000 15 8,200 46.200.000 lint
18.480.000 oil
32.340.000 meal

9,240,000
2,356,200

624,162
Av. 1,490

Corn
Wheat
Tomatoes
Hay

Indiana
Indiana
Indiana
Indiana

4.300.000
1.100.000 

50,000
1,000,000

30
20
30
30

64,500
11,000

800
15,000

Bushels 
43,000,000 
3,300,000 

400,000,000 lbs. 
500,000 tons

37,410,000
4.356.000
2.680.000 
7,720,000

580
396

3,350
514

utilized if production goals are to be 
approached.

The following gains may be expected 
on the basis of Ohio experience: (a)
114,000 tons additional fertilizer will 
give 17,500,000 bushels additional corn 
production at a fertilizer cost of 25 
cents per bushel; (b )  62,000 tons addi
tional fertilizer applied on small grains 
seeded to hay crops will give 270,000 
tons additional of hay, 2,300,000 addi
tional bushels of wheat, and 1,130,000 
additional bushels of oats (nearly $6 ,- 
0 0 0 , 0 0 0  worth of feed and food prod
ucts at a fertilizer cost of $2 ,0 0 0 ,0 0 0 ). 
The residual effects of the additional 
fertilizer will give an extra million 
bushels of soybeans without acreage 
expansion. These prospective gains il
lustrate vertical expansion.

Thomas, of Maryland, estimates that 
if the 1,570,000 acres which may be 
best utilized for crop production in his 
State were fertilized with grades de
signed for maximum crop returns at 
rates providing optimum plant food re
quirements, some 297,000 tons of fer
tilizer would be required, an increase 
of 160,000 tons over the 137,000 tons 
usually applied, to yield probable in

creases of 23 per cent for corn, 47 per 
cent for wheat, 16 per cent for soy
beans, 50 per cent for pastures, 23 per 
cent for potatoes, 2 0  per cent for toma
toes, etc.

Truog of Wisconsin estimates the 
potash needs of his State at 50,000 to
1 0 0 , 0 0 0  tons against the 1 0 , 0 0 0  tons 
allocated. Sturgis of Louisiana esti
mates the needs of his State at 50,000 
tons against the 1 0 , 0 0 0  now used.

Add these to analogous figures from 
the many other states where potash use 
falls short of the optimum, as demon
strated by the respective state experi
ment stations, and there results a total 
of such dimensions as to show the es
sentiality of extreme wisdom in potash 
allocation and how far we have to go 
before our soils are brought up to their 
maximum productivity.

But even if we had such a potash 
tonnage at hand, we still could not at
tain thesp maximum yields, for, as 
Bauer and Scarseth are careful to em
phasize and as we all know, potash to 
be used efficiently must be used in the 
proper ratio to nitrogen and phos
phorus, which again for the country as 

( Turn to page 42)



Yearly Crops from 
Farm Woodlands

By C. B. Sherman
U. S. Department ’ of Agriculture, Washington, D. C.

U SUALLY a farmer thinks of his 
woodland as a permanent invest

ment. It will give him his fuel and a 
few fence posts; its edge will shelter 
the cows; and eventually, but probably 
not in his lifetime, someone will har
vest a 60-year-old crop and leave the 
land denuded. He doesn’t want to see 
it.

Only recently and in certain places 
have farmers come to think of their 
woodlands somewhat as they do of 
their fields—as a producing part of the 
farm, to be considered yearly in farm- 
management plans, and to be cropped 
judiciously for an annual small income

that will not drain the forest, nor 
shorten its life, nor ruin its appearance. 
In fact, it may be just the opposite on 
all three counts.

In upstate New York in Otsego 
County, they are learning how to do 
just this thing. They are gradually 
fitting the woods work into the seasons 
when they or their hands might not 
have enough to do to make the best 
use of their time, and they find that 
they can do this work efficiently and 
with profit.

Long ago the forests were the chief 
source of cash to the settlers around 
Cooperstown, but with the well-known

The Forest Service has helped to seleet the right trees.
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evolving enonomy of an agricultural 
area, they had ceased to bring the farm
ers money from year to year. During 
the depression these farmers were hard 
put to it, and their anxious thoughts 
turned toward the woods as they 
groped for a way out of their dilemma.

In 1935, with a Congressional ap
propriation the Forest Service set up at 
Cooperstown a substation of the North
eastern Forest Experiment Station. It 
was to establish the technical basis for 
a cooperative forest-management and 
forest-use program for the farm wood
lands thereabouts as a demonstration of 
possibilities.

waste, and to stabilize the marketing of 
their forest products.

By combining comparatively small 
quantities of forest materials from the 
farms the Cooperative will accumulate 
a volume that will allow efficient manu
facturing and marketing. The Forest 
Service, while doing other vigorous 
educational work, has so far done the 
actual timber selection.

Next, the farm part of the enterprise 
had to be integrated with the other 
farm work in such a way that the usual 
dairying, poultry, and small-crop farm
ing wouldn’t suffer—nor the farm 
workers either. Fortunately the woods

Cooperation has brought a good local outlet.

To do their part, the citizens then or
ganized the Otsego Forest Products 
Cooperative Association, and the F.S.A. 
granted it a loan to build and operate 
a small modern processing plant. The 
Association now has more than 600 
members; the plant is finished and 
operating.

Members are now out to achieve 
their purposes—to encourage better 
care and increased productivity of the 
woodlands and the orderly and efficient 
marketing of the products through co
operation, to eliminate speculation and

are not so perishable as most crops and 
do not demand attention on any one 
month, week, day, or hour, though of 
course seasons must be observed and 
market conditions may vary. Much of 
the woods work can be done in late fall 
and winter.

Then the woods must be protected 
better than in the past—protected from 
grazing animals, disease, insects, and 
fires. This may mean some expense, 
especially for fences. Some careful 
weeding out of undesirable trees and 

( Turn to page 39)



What’s in that 
Fertilizer Bag?1

By Vincent Sauchelli, Agronomist
The Davison Chemical Corporation, Baltimore, Maryland

C H A I R M A N > t h e  l a s t
JlVJL speaker just explained that the

3-12-12 on a fertilizer bag means 3%  
nitrogen, 1 2 %  phosphoric acid, and 
12% potash. These figures add up to 
only 27%. But it seems to me that 
fertilizer should contain about 1 0 0 %  
of plant food. What’s the rest of it?”

This question was asked during a 
farmers’ meeting. It was prompted by 
a remark by a speaker that “the figures 
on a fertilizer bag, as 3-12-12, indicate 
the guaranteed percentages of the three 
main plant nutrients, nitrogen, phos
phoric acid, and potash, and are always 
in the same sequence.” Similar ques
tions are often heard wherever farmers 
gather to discuss fertilizer. The ques
tioner seems puzzled and gropes for a 
logical answer. A satisfactory answer 
can be given, of course. However, for 
the questioner to understand, it is neces
sary that he have some knowledge of 
chemistry and of the chemical com
position of fertilizer materials. An at
tempt will be made in this paper to give 
such an answer. Starting with first 
things first, we shall first explain briefly 
the standard trade terms which make 
up the chemical jargon used by chemist, 
fertilizer manufacturer, and agricultural 
worker. In this way we shall all speak 
the same language and thereby reduce 
the chances for misunderstanding.

Most farmers are curious about the 
fertilizer materials used in preparing 
the mixed fertilizers they buy. They 
all should be. It would help them and 
manufacturers who honestly try to give

1 The first of two articles.

full value to their customers if all farm
ers and others were more familiar with 
the facts.

The development, growth, and health 
of plants depend on about 16 chemical 
elements, which, for convenience, are 
grouped as follows:

Primary: Nitrogen (N ), phosphorus 
(P ), potassium (K ).

Secondary: Calcium (C a), magne
sium (M g), sulphur (S ), boron (B ).

Trace or Minor: Manganese (M n), 
iron (F e), zinc (Zn), copper (C u), 
sodium (N a), silicon (S i), chlorine 
(C l), cobalt (Co), fluorine (F ) .

(The symbol in the parenthesis is the 
chemical shorthand way of designating 
the element).

Plant-food Content of Fertilizers
It is surprising to realize how many 

are the misconceptions about fertilizers. 
Most of them undoubtedly are due to 
a lack of proper understanding of the 
chemistry involved. Fertilizers are no 
longer the simple mixtures of the primi
tive period of the industry. Much 
chemical and technical knowledge and 
experience are required to make the 
economical, perfect blend of materials 
which characterizes the modern prod
uct. Today’s fertilizer materials are 
concentrated plant foods and their use 
leaves very little room for the cheap 
inert “fillers” which formerly were used 
freely. For example, a generation or so 
ago the maximum plant-food content of 
a fertilizer was about 12 to 14%. To
day many grades of fertilizers have as 
high as 45 to 50% plant food, and 20% 
is considered a fairly good minimum.

17
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To prepare such high analysis “goods” 
requires the use of concentrated plant- 
food materials plus chemical knowl
edge, experience, and engineering.

A common misconception that needs 
correction is that the farmer is obliged 
to buy fertilizer materials that are low 
in total plant food and wastefully high 
in inert carrier or filler. In support of 
this some cite the fact that a 1 0 0 -pound 
bag of nitrate of soda provides only 16 
pounds of nitrogen; that 1 0 0  pounds of 
normal superphosphate contain only 
16 to 2 0 %  of phosphoric acid (P 2O 5 ) ; 
and that 1 0 0  pounds of cottonseed meal 
contain only 6  to 8  pounds of nitrogen. 
These are merely examples of many 
other similar cases of materials having 
a low total plant-food content. Why, 
it is asked, do farmers have to buy such 
low-grade materials and pay a lot of 
handling and transportation charges on 
unnecessary carrier? This type of ques
tion is understandable, but also betrays 
a lack of knowledge in him who asks it. 
As well complain about the gross waste
fulness of throwing away coffee grounds 
or spent tea leaves. It is in the nature 
of things and cannot be avoided.

Materials must be in a form that are 
easy to handle and find in abundance 
in the market place. Farmers know 
this. They know when they sell their 
“4%  milk” that the largest part (85% ) 
of the precious fluid is water which is 
present in the milk as Nature makes it. 
Farmers buy feeds high in protein such 
as “60% tankage.” This type of feed 
actually contains only about 9.5% nitro
gen. The chemist does not determine 
the protein content. He analyzes the 
product for its nitrogen content and 
multiplies the latter by the factor 6.25 
to get a figure which is conventionally 
reported as protein. It is all legal and 
correct. The point being made here 
is that, a 60% protein feed contains 
about three-fifths the nitrogen carried 
by nitrate of soda. By comparison sul
fate of ammonia with 2 0 %  nitrogen 
should be considered a concentrated 
product.

Far-fetched, you say? No, not ex
actly. These references to the coffee

grounds, milk, and feed materials are 
made solely to illustrate the fact known 
to everyone, namely, that in our daily 
life we must accept many commodities 
which have an inseparable amount of 
so-called carrier in order to get a rela
tively small amount of the essential 
nutrient. In other words, it is not 
always possible nor practicable to get 
the nutrient elements in 1 0 0 %  pure 
form.

Composition of Plants

Plants are largely made up of sugars, 
starches, fats, and cellulose which com
prise the carbohydrate group. These 
substances are composed largely of car
bon (C ), hydrogen (H ), and oxygen
(O ), which in turn are derived from 
carbon dioxide gas (C 0 2), water 
(H 20 ) ,  and oxygen (O ) from the air 
above and below ground.

Burn a plant and about 95% of its 
weight disappears. Why? The car
bon, hydrogen, nitrogen, and oxygen of 
the tissues volatilize into the air in the 
form of carbon dioxide, water vapor, 
and ammonia (N H 3). Chemical analy
sis has shown that the 5% mineral resi
due or ash may contain as many as 64 
different chemical elements, some being 
present merely in trace amounts. Some 
contend all these elements are needed 
for normal growth. However, for this 
discussion, it is best we confine our
selves to the 16 principal elements pre
viously mentioned which are recog
nized as of primary importance in soil 
fertility and crop production.

Fertilizers are applied to soils known 
or suspected to be insufficiently supplied 
with plant food. It is the fertilizer 
manufacturer’s job to search for and 
obtain materials that contain these im
portant plant nutrients in a form easy 
and safe to handle and readily available 
to plants and at the same time, sell them 
at a price within the reach of farmers.

According to L. L. Van Slyke’s defi
nition, “A fertilizer is any substance 
which, when added to a soil, will, under 
favorable conditions, produce a better 
growth of crops, whether through direct 
or indirect action on the crops or on
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the properties of the soil.” The same 
authority defined “plant food” as a 
“substance which supplies any constitu
ent necessary for the nourishment of 
plants and in a form suitable to promote 
their development or capable of being 
changed by natural processes into such 
a form.” It is a little confusing at times 
that we do not all use the same terms 
to describe fertilizers and fertilizer ma
terials. Some will use the words 
“manure” and “fertilizers” interchange
ably; or “fertilizer,” “phosphate,” and 
“guano” to mean the same thing. Al
though it may not be technically cor
rect, the tendency among the trade at 
the present time is to use the term 
“plant food” almost exclusively. Before 
it can be utilized as a plant food or 
nutrient, a substance must first be dis
solved in the soil solution and then 
absorbed into the plant.

We cannot use pure nitrogen or phos
phorus or potassium in fertilizers. Ni
trogen is a gas. In fact, 80% of the air 
we breathe is nitrogen. Neither humans 
nor animals nor crop plants can utilize 
nitrogen as such. Legumes, we say, 
can take nitrogen from the air. Actu
ally, it is not the legume plant but 
microscopic bacteria located in the 
nodules on the legume roots which have 
this ability.

Phosphorus, as such, is a yellow, wax
like substance which flashes into flame 
when exposed to the air. The chemist 
keeps it under water to prevent it catch
ing fire. The element phosphorus is 
toxic in some forms and could not be 
used as such in fertilizers.

Pure, metallic potassium is a soft, 
bright substance having the appearance 
of lead. It oxidizes very quickly in the 
air, and in the presence of water com
bines to form caustic potash, which, as 
is commonly known, is highly toxic 
to plants. It must be kept under oil 
to prevent its oxidation.

Therefore, since the pure elements 
cannot be used, we are compelled to 
take the “carrier” portion along with 
the plant nutrients. Three groups com
prise the important fertilizer materials 
of commerce—the nitrogens or am-

moniates, the phosphates, and the pot
ash materials.

T he Nitrogenous M aterials

The chemical symbol for nitrogen is 
the letter N. It is a relatively inert 
element; that is, it does not readily take 
part in chemical reactions. Through 
the agency of bacteria, plants, animals, 
or industrial chemical processes, it is 
changed into chemical compounds 
which readily become available sources 
of nitrogenous plant food. Plants can
not absorb nitrogen as such; they utilize 
it in the form of ammonia, which is 
designated by the chemical symbol 
“N H 3,” or as nitrate, which in chemical 
shorthand is “NOg.” N H 3 means one 
part nitrogen is combined with three 
parts of hydrogen. NOa means one 
part nitrogen is chemically combined 
with three parts of oxygen.

The chief ammoniates or nitrogenous 
materials are grouped as organic and 
inorganic, depending on source or 
form.

Organic ammoniates are derived from 
vegetable or animal sources. In this 
group the nitrogen is not water soluble; 
therefore, not available to plant growth 
until it has been made so by either 
chemical or bacterial action or by both. 
Animal sources furnish tankage, hoof 
meal, fish waste, and guanos. Vege
table sources provide cottonseed meal, 
castor pomace, soybean meal, and other 
vegetable meals.

Inorganic or mineral nitrogens are 
derived from mineral deposits such as 
nitrate of soda and nitrate of soda and 
potash; from industrial sources, such as 
byproduct sulphate of ammonia, nitrate 
of lime, ammonia solutions, nitrate of 
soda, nitrate of potash, ammonium ni
trate, cyanamid, and uramon. Some 
authorities classify cyanamid and ura
mon (which is a commercial form of 
urea) as “organic ammoniates.”

Plants do not distinguish between one 
source or another; that is to say, it seems 
to make no difference whether the 
source is animal, vegetable, or indus
trial-synthetic, the element nitrogen it
self ultimately is the same regardless.
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“Animal,” “vegetable,” “natural,” “syn
thetic” are merely convenient classifica
tions. The hungry plant wants and 
requires only the plain, simple, every
day kind of nitrogen. This may be con
fusing, at first; but it means that when, 
for example, dried blood or cottonseed 
meal is decomposed in the soil and its 
nitrogen is released as ammonia, that 
ammonia so derived is identical with 
the ammonia which is derived from 
sulfate of ammonia or ammoniated 
phosphate.

Practical considerations will and 
should influence the farmer’s choice. 
Organic nitrogenous materials must be 
completely decomposed in the soil be
fore they can release nitrogen to the soil 
solution. This takes time. They are,

therefore, slowly available. Farmers 
have frequendy found it desirable to 
use some economical organic materials 
for a part of the nitrogen required. The 
cheapest sources are manure, green 
cover crops, and similar vegetation pro
duced on the farm.

Nitrate nitrogen is the quickest act
ing form of nitrogen. Its quick solu
bility may be a drawback, especially on 
sandy soils, since nitrates have a tend
ency to leach easily in periods of heavy 
rainfall. Tobapco growers in Maryland, 
North Carolina, and other states who 
plant on sandy soils have often ob
served serious nitrogen deficiency symp
toms following heavy rains. The am
monia form of nitrogen, present in or 
quickly formed from such materials as

P R IN C IP A L  C O M M ERC IA L N ITR O G EN O U S M A T E R IA L S W IT H  T H E IR  N ITR O G EN  CON TEN T

Material Organic
Nitrogen

Ammonia
Nitrogen

Nitrate
Nitrogen

f
Amide

Nitrogen

INORGANIC
Per cent Per cent 

1 9 .5 -2 1 .0

Per cent Per cent

1 5 .4 -1 6 .5
1 2 .6 -1 4 .0
1 3 .7 -1 5 .5

2 1 .0 -2 3 .7
4 6 .0
42 .0

19 .5 6 .5
1 5 .0 -1 7 .0 1 5 .0 -1 7 .0

7 .8 -1 2 .5 7 .8 -1 2 .5
3 .0 -1 6 .8

6.8 2 7 .2
1 3 .0 -1 5 .5

82 2
2 5 .2 20.1

ORGANIC
5 5—10 0Animal tankage.......................

Dried blood. .............................. 6 0—14 0
R t - i n  0

*
Fish scrap, dried......................

ft f t -  7  ftCottonseed meal......................
4  ft— 7 0
ft ft—1 0  0Process tankages.....................

Sewage sludge, activated . . . A 7  ft
6 5—10 0Fish tankage.............................

o  oGarbage tankage.....................
9  .ftCocoa shell m eal......................

Ground bone & bone meals. . ft 7 _  ft ^
1 9 — 1 ftTobacco stem s..........................
5 0 - 5 5Linseed meal.............................
7  O— ft 0Soybean meal............................
n  ft—1 9  ftGuano (natural)...............................
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ammonium sulfate, uramon, calurea, 
and cyanamid, does not leach so readily 
as the nitrate form. Because of this 
property and the more favorable prices 
at which they usually sell, these ma
terials are. becoming the dominant 
sources of nitrogen in fertilizers.

Phosphatic C arriers

Phosphatic fertilizer materials come 
from three main sources—bones, rock, 
deposits, and some special iron ores. 
Bone and the rock phosphates contain 
insoluble or tri-calcium'phosphate.

acid the fertilizer trade uses the symbol 
“P 2Os.” This symbol means that two 
parts of phosphorus (P ) are combined 
with five parts of oxygen (O ). In refer
ring to it we say “P two O five.”

The words “phosphates,” “phosphoric 
acid,” and “phosphorus” are used inter
changeably. This is incorrect and may 
cause confusion. The more common 
practice is to refer to the phosphorus in 
the carrier as phosphoric acid and to 
denote it by the symbol P 20 5. Fer
tilizers may contain one or more of 
the following chemical forms of the

P r i n c i p a l  P h o s p h a t i c  F e r t i l i z e r  M a t e r i a l s  a n d  T h e i r  

P h o s p h o r i c  A c i d  ( P 2 O 5 )  C o n t e n t

Material Available 
Phosphoric Acid

Total 
Phosphoric Acid

INORGANIC
Superphosphate...................................................................

Per cent 

1 6 .0 -2 2 .0

Per cent

Double superphosphate (treble, triple)...................... 4 0 .0 -5 0 .0
Apunoniated phosphates ........................................... 1 6 .0 -5 2 .6
Precipitated phosphate..................................................... 3 7 .0 -4 2  0
Basic slag1.............................................................................. 5 .0 -2 0 .0
Calcium metaphosphate , ......................................... 6 0 .0 -6 2 .0
Ground phosphate rock and other phosphatic 

mineral products............................................................ 1 2 .0 -3 5 .0

ORGANIC
Sewage sludge....................................................................... 2 .0 -  3 .6
Bonemeal A ground bone................................................ 1 7 .0 -3 0 .0
Animal tankage................................................................... 5 .0 -1 8 .0
Garbage tankage................................................................. 4 .5
Fish scrap, dried................................................................. 5 .0 -  8 .0

1Basic slag produced in the U. S. A. is sold on the basis of total phosphoric acid, which 
usually is about 8% .

Just 100 years ago Liebig in Germany 
and Lawes in England first described 
chemical methods for making the rela
tively insoluble phosphate carriers more 
soluble by treating them with sulphuric 
acid. In the process the three-lime 
phosphate is converted partly to the 
two-lime and to the one-lime phos
phates, which are readily soluble in soil 
water and thus become immediately 
available. Lawes called the end prod
uct of the acidulation “superphosphate.” 
That name has been used ever since.

The chemical symbol for phosphorus 
is the letter “P”, and for phosphoric

calcium compounds of phosphoric acid:
(1 ) Mono-calcium phosphate or 

CaH4  ( P 0 4 ) 2 in which one unit of lime 
and two units of water are combined 
with one unit of phosphoric acid. This 
form is soluble in water and readily 
available to growing crops. About 80% 
of the phosphoric acid (P 20 5) in 2 0 % 
superphosphate is in this form, which 
is responsible for the popularity of 
superphosphate for fertilizer purposes.

(2 ) Di-calcium phosphate or Ca2H 2 

( P 0 4 ) 2 in which form two units of lime 
and one unit of water are combined 
with one unit of phosphoric acid. This
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form of phosphate is classed as avail
able to plants, although it is not soluble 
in pure water. It is soluble in weak 
acids. This form is also referred to as 
“reverted” or “precipitated.”

(3 ) Tri-calcium phosphate or Ca3- 
( P 0 4 ) 2 in which one unit of phosphoric 
acid is combined with three units of 
lime. It is the kind of phosphate found 
in bones and also called “bone phos
phate of lime” or B.P.L. This com
pound is insolube in water. It cannot 
be used readily by growing crops. Un
der certain conditions in the soil, it 
eventually breaks down by chemical ac
tion to a form that may be used by 
plants.

Rock phosphate has the chemical 
formula Ca3 ( P 0 4 ) 2 .CaF2 and is recog
nized to be more or less slowly avail
able to crops, depending on fineness of 
grinding, soil conditions, and crop be- 
ing grown.

The availability of a material is de
termined largely by its chemical quality. 
We speak of “available phosphoric acid” 
to mean that part of the total phosphoric 
acid which is quickly released into the 
soil solution. The chemist uses a more 
exact definition which specifies solu
bility in water and in a specially pre
pared chemical solution under defined 
conditions. We are not concerned with 
that here. We merely give the practical 
everyday understanding of the word as 
it is ordinarily used in the trade.

Revert means literally to turn back. 
We say phosphoric acid is reverted 
when, under certain conditions in the 
soil or through chemical action outside 
the soil, the water-soluble portion of 
phosphoric acid is changed to less solu
ble form. Di-calcium phosphate is also 
known as reverted phosphoric acid and 
is to be regarded as an efficient form 
of phosphoric acid for plant-food pur
poses. Agronomic research has abun
dantly proved that reverted phosphoric 
acid is the equal in crop-producing value 
to water-soluble phosphoric acid.

“Insoluble” phosphoric acid includes 
that portion of the total which will not 
go into solution quickly or which, as a 
result of chemical or bacterial action in

the soil, becomes available only after a 
relatively long period of time. For ex
ample, we speak of “insoluble phos
phoric acid;” “insoluble organic mat
ter.”

Superphosphate is not “acid”; it is a 
neutral compound. It does not leave 
an acid residue in the soil. The descrip
tion “acid phosphate” was used in our 
country until quite recently to distin
guish it from rock phosphate. Because 
the phrase was misunderstood and mis
leading the trade decided to use the 
word “superphosphate” exclusively. As 
a matter of fact, the continued use of 
superphosphate helps to improve soil 
conditions by throwing toxic com
pounds out of solution. Aluminum is 
a soil element known to be toxic to 
plant life which may become soluble in 
an acid soil. Superphosphate has the 
ability of combining with aluminum to 
form a difficultly soluble aluminum- 
phosphate compound harmless to plants.

Superphosphate is the most important 
commercial source of phosphorus for 
plant-food purposes. It ranks first in 
the fertilizer industry in quantity con
sumed. The industry uses it principally 
in formulating mixed fertilizers. Farm
ers also use it in large quantities for di
rect application, chiefly on grassland, 
but also on wheat and other crops where 
the soil may be adequately supplied 
with nitrogen and potash, and for re
inforcing stable manure.

Superphosphate is made by causing 
sulfuric acid to react with pulverized 
rock phosphate, in about equal propor
tions by weight. The product resulting 
from this acidulation is called ordinary 
or normal “superphosphate,” and is a 
mixture comprising mono-calcium phos
phate and calcium sulfate (also known 
as gypsum) in almost equal proportions. 
This product is also called “den” or 
ordinary superphosphate, because the 
reaction between ground rock and acid 
takes place in a den, a space usually 
about 2 0  feet square and 2 0  feet high 
and holding from 100 to 300 tons. Or
dinary superphosphate usually contains 
from 18 to 2 0 %  available phosphoric 

(Turn to page 40)
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There was grass on this upland pasture in Lancaster County, Pennsylvania, after it received a
liberal application of complete fertilizer.

Commercial Fertilizers 
for Livestock Farms

By S. D. Gray
Washington, D. C.

A G R IC U L T U R A L  p rod u ction  
throughout the United States has 

undergone drastic changes during the 
past two years. Even further changes 
are in prospect for 1944. The farms of 
the nation are rapidly approaching 
1 0 0 %  production capacity if measured 
by the number of acres utilized. Even 
greater capacity may be expected in 
1944 if these acres are utilized more 
intensively and adjusted to meqt the 
tremendous wartime demands. This 
means much higher yields through 
wider use of fertilizers and better land

husbandry; it means shifting to more 
food and feed crops for human and 
animal consumption because they pro
duce the most nutrients per unit of 
land, labor, and equipment; it means 
similar drastic changes all along the 
agricultural production front may be 
expected. In short, it would appear 
that “farming as usual” is out, at least 
for 1944 and perhaps for the duration 
and for several years thereafter.

In a series of state meetings recently 
held, American farmers set for them
selves a 1944 goal, which, if reached,

23
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will be a new all-time agricultural pro
duction record. Acreage goals were 
established for all of the principal crops, 
and adjustments were made in the 
goals for livestock, poultry, and dairy 
products. The goals established in the 
livestock category, expressed in terms 
of percentage .of 1943 production, call 
for an increase of 2 %  for milk and eggs 
and decreases as follows: farm chickens 
4% , commercial broilers 16%, turkeys 
3% , beef cattle and calves for slaughter 
5% , sheep and lambs 2% , and hogs 
15%. These goals might easily be in
terpreted to mean that there is adequate 
production of everything except milk 
and eggs, but this is not the case. It 
merely means that barring the unfore
seen and in the light of the feed short
age, which is critical, the goals set are 
about the maximum that can be ex
pected. In setting the goals for 1944, 
farmers not only made it clear that 
they would need adequate machinery, 
labor, and fertilizer, but that it would 
be necessary to have a continuation of 
the present price supports and in some 
cases, increased price supports.

Of all the farm commodities in 
which increases are needed, milk is still 
regarded as urgent. We need more

milk for the strength and health of 
Americans, and vast quantities of 
cheese, evaporated milk, and dried skim 
milk for the Allied Nations fighting 
aggression. The demand for all of 
these products will undoubtedly be 
enormously increased when the fight
ing is over and the United Nations Re
lief and Rehabilitation Administration 
goes into full action.

In terms of crops, our increased milk 
output will require more hay and pas
tures and particularly more legume 
crops to serve the dual purpose of pro
viding an economical source of feed 
for livestock and nitrogen for soil fer
tility. The acreage devoted to feed 
crops, therefore, will have to be adjusted 
in line with the increased requirements 
for livestock production.

These demands upon agriculture 
have come at a time when labor is 
scarce, and any increase in production 
will have to be accomplished with 
fewer farm workers. The're probably 
never before has been a time when it 
was more important for farmers to fol
low the most efficient methods of pro
duction, utilizing to the fullest extent 
farm management practices which will 
result in maximum production with a

Sauarr-yard samples of grass from pastnre-fertlllaatlon plot# in Maine. Unfertilised, phosphate 
only, lime-phosphate, lime-phosphate-potash, llme-nitrogen-phosphate-potash.
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Although off to a poor start on its 1943 all-out effort, agriculture substantially met its high
production goals.

minimum of labor. The importance of 
fertilizers in such a program should 
not be overlooked.

The suggested goal for milk produc
tion in 1944 for the country as a whole 
is 121,237,000,000 pounds. In terms of 
milk this is equivalent to an increase 
of approximately 367 million gallons. 
To achieve this increase, greater effi
ciency in production on most dairy 
farms will be required. How this may 
best be accomplished is indicated in the 
suggestions which follow:

1. Increased feeding of grain.
2. Better and possibly more frequent 

milking.
3. More efficient feeding of grain 

and roughage in relation to production.
4. Purchase of roughage if necessary 

to augment home supply.
5. More consideration to the health 

and comfort of the herd.
6 . Purchase of more cows or culling 

less drastically, consistent with eco
nomic production.

7. Giving more attention to high 
quality supplemental feed crops, par
ticularly pastures and legumes.

8 . Practicing soil conservation.
9. Better care and handling of farm 

manure supply.

10. More liberal and efficient use of 
commercial fertilizers.

As far as the individual farmer is 
concerned, it would seem wise to ex
pand production moderately. Insofar 
as possible he should avoid heavy com
mittments for expansion of buildings 
or equipment involving increased in
debtedness. He should not have to 
bring more acreage under cultivation. 
If increased production is obtained, it 
can and should come from our present 
lands, especially those adapted to in
tensive operation. It should be profit
able to make such adjustments as 
heavier fertilization of crops, heavier 
feeding of livestock within the limits 
of feed supplies available, and certain 
of the other practices suggested.

During the present emergency and 
for a long time afterwards, dairy farm
ers are going to have to face many new 
problems. What they will be or how 
the'y will be solved, no one can predict. 
Of one thing, however, we can be rea
sonably sure—the dairymen who sur
vive the crisis will be those who have 
placed their farms on a sound produc
tion basis.

In considering fertilizer from the 
standpoint of its efficient use in the
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Hay or Feed Nitro
gen

Phos
phoric
Acid

Pot
ash

Legume hays
Winter Vetch............... 56 15 46
Alfalfa............................. 49 10 42
Soybean.......................... 46 14 22
Red Clover.................... 42 10 40
Alsike Clover................ 42 10 25
Sweet Clover................ 40 11 37
Field P e a ...................... 40 8 20

Grass hays
Mixed.............................. 30 8 27
Tim othy......................... 25 11 20
Red-top.......................... 24 7 20
Orchard Grass.............. 24 7 35
Kentucky Blue Grass. 24 8 31

Annual grasses
Common Millet........... 25 9 30
Barnyard Millet.......... 26 9 55
Japanese Millet........... 22 8 24
Green Sorghum........... 6 24 6

Straws
Buckwheat.................... 25 3 23
Com  Stover.................. 20 6 28
O at................................... 12 4 25
Barley............................. 12 4 22
R y e................................... 10 6 17
W heat............................. 10 3 12

Grains
Soybeans........................ 106 36 40
Peas (Field).................. 74 16 20
Cowpeas......................... 62 20 24
O ats................................. 40 16 12
W heat.............................. 40 17 10
Barley............................. 35 15 10
R y e................................... 34 17 12
C o m ................................. 30 13 8
Buckwheat.................... 30 12 6

Purchased
Concentrates

Cotton Seed M eal.. . . 140 60 35
Linseed Meal

New Process............ 114 37 28
Old Process............... 106 35 26

Buckwheat Middlings. 95 60 45
Cocoanut M eal............ 78 32 48
Gluten Feed (S tar). . . 74 7 trace
W heat B ran .................. 53 58 32
W heat Middlings. . . . 50 27 14
Oat Middlings............. 48 27 22
Barley Middlings 40 25 14
Rye Middlings............ 40 20 14
Com  Middlings........... 28 7 5

Root Crops
Turnips........................... 5 2.0 9
Carrots............................ 4 .6 2.6 10.6
Rutabagas..................... 4 2 .4 10
Yellow Beets................ 4 2 10
Mangels.......................... 3 2 7

vastly stepped-up emergency produc
tion program, it is desirable that we 
take stock of our plant-food resources 
on every dairy farm. Since manure 
constitutes the only farm plant-food re
source other than the soil, the contribu
tion it makes in valuable plant nu
trients must be weighed against plant- 
food removal and livestock products 
sold off the farm. This accomplished, 
we will have a reasonably satisfactory 
basis for determining the need for com
mercial fertilizer.

In the livestock system of farming, it 
is possible to return to the soil a large 
proportion of the nitrogen and mineral 
nutrients that are removed from the 
field in the crops grown. If a con
siderable percentage of the land is de
voted to legumes or if supplemental 
feeds are purchased and used in fairly 
large amounts, the total quantity of 
nitrogen that is applied to the soil in 
the form of manure may be in excess 
of that removed from it by crops and 
by the drainage water. With the other 
nutrient, elements, however, no such 
compensatory processes operate.

Figures in the opposite column from 
Van Slyke’s “Fertilizers and Crop Pro
duction” show pounds of plant-food 
material contained in one ton of the 
various hays and feeds.

Concentrates and legume hays are 
rich in plant-food material and should 
be used for their value in manure. In 
carefully conducted feeding tests, it has 
been found that the amounts of nitro
gen and minerals of the feed recovered 
in the liquid and solid excrements are 
high. TTie percentage recoveries for 
phosphorus, nitrogen, calcium, and pot
ash, for example, approximate 62, 74, 
82, and 85% respectively.

In contrast to the figures by Van 
Slyke showing plant nutrients contrib
uted by certain hay crops and feeds, 
the following figures from Morrison’s 
“Feeds and Feeding” will serve to give 
some idea of the losses that take place 
in animal products that are sold.

Studies on the distribution of nu
trient materials in the urine and feces 

•• ( Turn to page 47)
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ALTHOUGH OFF TO A POOR START ON ITS 1943 ALL-OUT EFFORT,





Left— Jack Fuson of 
2809 Fen wood A?enaef 
Terre Haute, is the new 
amateur tomato-picking 
champion of Indiana. 
He won the title in a 
contest held in connec
tion with the Indiana 
State Tomato Festival. 
He is shown with In- 
d i a n a ’ s- G o v e r n o r ,  
Henry F. Sc h r i c k e r .  
Both are Boy Scouts, 
Jack being a Life Scout 
and Governor Schricker 
a Silver Beaver Scout. 
Jack is the son of Mr. 
end Mrs. M. C. Fuson.
Below ---  The Indiana
State amateur tomato- 
picking contest held in 
Vigo County in connec
tion with the State To
mato Festival attracted 
entrants of beauty as 
well as brawn. These 
young ladies did not 
beat the boys, bnt they 
attracted quite a gallery 
ol rooters. From left 
to right: Gertrude El
lington, Marilyn Bohan
non, Barbara Smith, 
Thelma Olie, Betty 
Byrge, and Betty Hig
gins, all of Vigo County.



A  * H a " ' American agriculture has finished another year
H F l L l U l i l l i r C  °f war* Starting out with such reverses as ma

il  a  A ^  chinery and fertilizer shortages, an alarming
I  labor situation, and a cold, wet spring, the

farm front held its line, in most instances met the 
goals set for it, in others surpassed them.

The first set-back was the late, wet spring delaying to critical periods planting 
operations. In the Midwest, floods voided vast acreages and weeks of hard work 
on crops already in. Undaunted, these farmers set about replanting, gambling 
on a break in the weather which would favor even partial yields. It followed, 
and reports on the rapidity with which growth caught up to normalcy, amazing 
even to scientific circles, came out of these areas. Those farmers who were 
beaten by the weather quickly changed to the growing of some substitute crop 
in order to keep the land in production. Once the growing season was on, 
the situation remained promising. Such summer and early fall droughts as 
caused serious losses were fairly well localized.

Machinery and fertilizer shortages did not prove as detrimental as anticipated. 
Equipment was shared and the campaign to relieve the shortages of nitrogenous 
fertilizers by the growing of legumes was effective and successful.

The solving of the labor problem was one of the finest examples of the great 
cooperative spirit which has built this Nation into the World power it now is. 
Women’s land armies were formed, business and professional men gave freely of 
their spare time, city workers turned farmers during their vacation periods, and 
schools arranged their’curriculums so that students could be released to help dur
ing peak periods of farm labor need. Members of the armed forces proved an 
important factor, not only in devoting furlough time but in some instances being 
released from active duty in critical situations. Never before have the farm youth 
organizations been as active or as effective, and enrollment for the special training 
which they receive constandy increased.

According to “The Agricultural Situation” published by the Bureau of Agri
cultural Economics of the U. S. Department of Agriculture, the total food 
production in 1943 is now estimated to exceed the record production in 1942 
by 5 per cent and the 1935-39 average by 32 per cent. Mainly as a result of 
unfavorable weather, this year’s production of food crops will be lower than last, 
but an unprecedented output of livestock products will more than offset the 
reduction in food crops.

Cash farm income, including Government payments, will be close to 20 billion 
dollars in 1943, about 3.8 billion more than in 1942. Prices received by farmers 
in 1943 will average about 20 per cent higher than in 1942. Production expenses 
of farm operators are expected to be a billion dollars higher this year than last, 
but the net income remaining will be about 3 billion larger than in 1942.

In general, farmers are being very conservative with their improved financial 
status. Increased income taxes are taking a part of their greater returns, another

31



32 B e t t e r  C rops W it h  P la n t  F ood

part is being spent on better living conditions, but much of it is being used to 
pay off indebtedness, improve the farm’s productive capacity, purchase war bonds, 
and for other means to prevent a repetition of the deplorable conditions which 
brought disaster to America’s agriculture following the last war.

Agriculture in 1943 played well its tremendous role in the Nation’s war effort. 
That it will continue is seen in the preparations being made to meet the 1944 
goals now being set.

Every farmer has been called upon to 
adjust his production to the needs for
an early Victory. Of all the farm
commodities for which increases are
needed, the most urgent is for more 
milk. In terms of crops our increased 

milk output will require more hay and pastures, and particularly more legume 
crops to serve the dual purpose of feed for livestock and soil fertility maintenance.

These demands upon agriculture have come at a time when labor is scarce. 
There probably never before has been a time when it was more important for 
livestock farmers tcf follow the most efficient methods of production, utilizing 
to the fullest extent farm management practices which will insure maximum 
production with a minimum of labor. The importance of fertilizers in such a 
program is self-evident.

In considering fertilizers from the standpoint of efficient use, it is desirable
that stock of the plant-food resources on every farm be taken. Since manure
constitutes the dairy farmer’s chief source of plant food,.it should receive first 
consideration. Farm manure at best is an unbalanced fertilizer. When first 
voided, one ton of average manure contains approximately 1 0  pounds of nitrogen, 
5 pounds of phosphoric acid, and 12 pounds of potash. Experiments have shown 
that over 90% of the potassium and more than half of the nitrogen are contained 
in the urine, while 98% of the phosphorus and 99% of the calcium are voided 
in the solid excrement. It is apparent that efficient use of manure calls for the 
preservation of the liquid portion and reinforcement with superphosphate. On 
the majority of dairy farms, especially where more legume crops are needed, 
reinforcement with potash may also be requird. Addition of from 50 to 75 
pounds of superphosphate and 20 to 25 pounds of muriate of potash to each 
spreader load of manure* besides helping to preserve the nitrogen, increases 
the amount of phosphorus and potash, so that the treated manure contains these 
plant-food constituents more nearly in amounts required for the crops commonly 
grown.

Manure alone, even when reinforced with phosphorus and potash, is never 
abundant enough to supply the plant-food needs of the normal cropland and 
pasture acreage. It will be necessary, therefore, that the major portion of the 
plant nutrients, particularly for the permanent grass and legume pastures, be 
supplied as commercial fertilizers.

What fertilizers to use, how much, and the best methods of application have 
been largely determined by State Agricultural Experiment Stations. Numerous 
dairy research farms throughout the country are demonstrating in a very prac
tical way that the findings of the research workers can be profitably applied. 
County agents and extension specialists are taking direct to the farms the best 
lessons that research has developed. The contributions of these men provide 
dairy farmers abundant ammunition for an all-out contribution to our present 
national food and feed emergency.

The Dairyman, 
and the War
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Farm  Prices of Farm  Products*

Cotton Tobacco
Cents Cents
per lb. per lb.

1910-14 Average 12.4 1 0 .4
1920....................... 32 .1 17 .3
1921...................... 12 .3 19 .5
1922...................... 18 .9 2 2 .8
1923...................... 26 .7 19 .0
1924...................... 27 .6 19 .0
1925...................... 22 .1 16 .8
1926...................... 15.1 17 .9
1927...................... 15.9 20 .7
1928...................... 18 .6 2 0 .0
1929...................... 17 .7 4 8 .6
1930...................... 12 .4 12 .9
1931...................... 7 .6 8 .2
1932...................... 5 .8 10 .5
1933...................... 8 .1 12 .9
1934...................... 12 .0 17.1
1935...................... 11 .6 16.1
1936...................... 11.7 17.2
1937...................... 11.1 19 .9
1938...................... 8 .3 17.2
1939...................... 8 .7 13 .6
1940...................... 9 .6 15.1
1941...................... 13 .3 19.1
1942...................... 18.51 28 .3

November... . 19.22 3 9 .8
D ecem ber.. . . 19.55 40 .0

1943
January ........... 19.74 35 .1
February......... 19.68 18 .2
M arch .............. 19.91 16 .0
A pril................ 20 .13 16.0
M ay ................. 20 .09 3 7 .6
Ju n e ................. 19.96 5 7 .0
Ju ly .................. 19.60 5 9 .0
August............ 19.81 3 8 .4
September. . . 20 .20 3 7 .2
October........... 2 0 .2 8 4 1 .8
N ovem ber.. . 19.40 4 4 .5

Index

1920...................... 259 166
1921....................... 99 187
1922...................... 152 219
1923...................... 215 183
1924...................... 223 183
1925...................... 178 161
1926...................... 122 172
1927...................... 128 199
1928...................... 150 192
1929...................... 143 179
1930...................... 100 124
1931...................... 61 79
1932...................... 47 101
1933...................... 65 124
1934...................... 97 164
1935...................... 94 155
1936...................... 94 165
1937...................... 90 191
1938...................... 67 165
1939...................... 70 131
1940...................... 78 145
1941...................... 107 184
1942...................... 149 272

Novem ber... . 155 383
Decem ber.. . . 158 385

1943
January........... 159 338
February......... 159 175
M arch.............. 161 . 154
April................. 162 154
M ay ................. 162 362
Ju n e ................. 161 548
Ju ly .................. 158 567
August............ 160 369
Septem ber.. . 163 358
October........... 164 402
N ovem ber.... 156 428

Potatoes
Sweet

Potatoes Corn
Cents Cents Cents

per bu. per bu. per bu.
6 9 .6 8 7 .6 6 4 .8

249 .6 175.7 144.2
103.8 118.7 58 .7
96 .7 104.8 5 8 .6
84 .1 104.4 80 .1
8 7 .0 137.0 91 .2

113.9 171.6 9 9 .9
185.7 156.3 6 9 .9
132.3 114.0 7 8 .8

82 .9 112.3 89 .1
9 3 .7 118.4 8 7 .6

124.4 115.8 7 8 .0
72 .7 92 .9 4 9 .8
4 3 .3 57 .2 28 .1
6 6 .0 59 .4 3 6 .5
68 .0 79 .1 6 1 .3
4 9 .4 7 3 .9 7 7 .4
9 9 .6 85 .3 76 .7
8 8 .3 9 1 .8 9 4 .8
55 .5 7 6 .9 49 .0
68 .1 7 5 .4 4 7 .6
70 .7 85 .2 59 .0
64 .6 9 4 .4 64 .3

110.0 108.3 79 .5
108.4 103.5 75 .9
111.8 110.3 80 .2

117.8 121.4 8 8 .0
125.7 129.8 9 0 .4
145.1 153.6 9 4 .8
166.8 179.2 100.2
190.7 225.1 103.4
188.0 222.0 106.0
167.0 267 .0 108.0
159.0 276 .0 109.0
134.0 231 .0 109.0
128.0 196.0 107.0
133.0 177.0 105.0

Numbers (1 9 1 0 -1 4  —

358 201 223
149 136 91
139 120 90
121 119 124
125 156 141
164 196 154
267 178 108
190 130 122
119 128 138
135 135 135
179 132 120
104 106 77
62 65 43
95 68 56
98 90 95
71 84 119

143 97 118
127 105 146

80 88 76
98 86 73

102 97 91
93 108 99

158 124 123
156 118 117
161 126 124

169 139 136
181 148 140
208 175 146
240 205 155
274 257 160
270 253 164
240 305 167
228 315 168
193 264 168
184 224 165
191 202 162

Wheat Hay Cottonseed
Cents Dollars Dollars Truck

per bu. per ton per ton Crops
88 .0 11.94 21 59 • • • •

224.1 21 .26 51.73 • s • •
119.0 12.96 22.18 • • • s
103.2 11.68 35.04 s • s •
98 .9 12.29 43.69 s • • •

110.5 13.28 38 .34 • • • •
151.0 12.54 35.07 • • • •
135.1 13.06 27 .20 • • • •
120.6 12.00 28.56 • • • •
113.4 10.63 37.70 • • • •
102.7 11.56 34.98 • • • •

80 .9 11.31 26.25 • • • •
4 8 .8 9 .7 6 17.04 • • • •
38 .8 7 53 9 .7 4 • • • •
58.1 6.81 12.32 • • • •
7 9 .8 10.67 26.12 • • • •
86 .4 10.57 35.56 • • • •
9 6 .0 8 .9 3 31.78 • • • •

107.1 10.36 30.24 • • • •
66 .1 7 .5 5 21.13 • • • •
63 .6 6 .9 5 22.17 • • • •
7 3 .9 7 .6 2 24.31
8 4 .0 8 .1 0 35 .04 • • • •

101.8 10.05 44 .42 • • • •
104.4 9 .8 4 45.01 • • •  •
110.3 10.46 44.72 • • • •

117.5 11.20 44.34 • • • •
119.5 11.94 44 .88 • • • •
122.7 12.28 45.73 • • • •
122.3 12.61 45.89 • • • •
122.8 12.66 46 .11 • • • •
124.0 12.20 46 .40
126.0 11.90 44 .50 s e e s
127.0 12.20 50 .90 • • • s
130.0 12.90 51 .90 • • • •
135.0 13.70 52 .50 • • • •
137.0 14.50 52.50 • • • •

100)

255 178 240 • • • s
135 109 103 • • • •
117 98 162 • • • •
112 103 202 • • • •
126 111 177 150
172 105 162 153
154 109 126 143
137 101 132 121
129 89 175 159
117 97 162 149
92 95 122 140
55 82 79 117
44 63 45 102
66 57 57 106
91 89 121 104
98 89 165 126

109 75 147 113
122 87 140 122
75 63 98 101
72 58 103 109
84 64 126 121
95 68 162 146

116 84 206 199
119 82 208 238
125 88 207 293

134 94 205 277
136 100 208 301
139 103 212 302
139 106 213 291
140 106 214 253
141 102 215 308
143 100 206 315
144 102 236 308
148 108 240 311
153 115 243 264
156 121 243 295



3 4  B e t t e r  C r o p s  W i t h  P l a n t  F ood

Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
16% bone

Fish scrap, 
wet acid

ulated, 6% 
ammonia. 
3% bone

Tankage 
11% 

ammonia, 
16% bone 
phosphate, 
f.o.b. Chiof soda of ammonia meal phosphate. phosphate.per unit N bulk per S. E. Mills f.o.b. factory. f.o.b. factory. cago, bulk.bulk unit N per unit N bulk per unit N bulk per unit N per unit N

1910-14............. $2 .68 $2 .85 $3.50 $3.53 $3.05 $3.371922...................... 3 .0 4 2 .5 8 6 .0 7 4 .6 6 3 .5 4 4 .7 51923...................... 3 .0 2 2 .9 0 6 .1 9 4 .8 3 4 .2 5 4 .5 91924...................... 2 .9 9 2 .4 4 5 .8 7 6 .02 4 .41 3 .601925..................... 3 .11 2 .4 7 6.41 5 .34 4 .71 3 .97
1926..................... 3 .0 6 2 .41 4 .4 0 4 .9 5 4 .1 5 4 .36
1927...................... 3 .01 2 .2 6 6 .07 6 .87 4 .3 5 4 .32
1928...................... 2 .6 7 2 .3 0 7 .0 6 6 .6 3 5 .2 8 4 .9 2
1929...................... 2 .5 7 2 .0 4 6 .6 4 6 .0 0 4 .69 4.61
1930...................... 2 .4 7 1.81 4 .7 8 4 .9 6 4 .1 5 3 .7 9
1931..................... 2 .34 1 .46 3 .1 0 3 .9 5 3 .3 3 2.11
1932...................... 1 .87 1 .04 2 .1 8 2 .1 8 1 .82 1.21
1933...................... 1 .52 1 .12 2 .9 5 2 .8 6 2 .5 8 2 .0 6
1934...................... 1 .52 1 .20 4 .4 6 3 .1 5 2 .8 4 2 .67
1935...................... 1 .47 1 .15 4 .5 9 3 .1 0 2 .6 5 3.06
1936...................... 1 .53 1 .23 4 .1 7 3 .4 2 2 .67 3 .58
1937...................... 1 .63 1 .32 4 .91 4 .6 6 3 .6 5 4 .04
1938...................... 1 .69 1 .38 3 .6 9 3 .7 6 3 .1 7 3 .1 5
1939...................... 1 .69 1 .35 4 .0 2 4 .41 3 .1 2 3 .87
1940...................... 1 .69 1 .3 6 4 .6 4 4 .3 6 3 .3 5 3 .33
1941...................... 1 .69 1.41 6 .50 5 .3 2 3 .27 3 .7 6
1942...................... 1 .74 1.41 6 .11 5 .77 3 .3 4 5.04

N ovem ber... . 1 .75 1 .42 6 .0 6 6 .77 3 .34 4 .86
D ecem ber... . 1 .75 1 .42 5 .6 8 6 .77 3 .34 4 .86

1943 
January .......... 1 .75 1 .42 5 .6 8 5 .77 3 .3 4 4 .86
February........ 1 .75 1.42 5 .83 5 .77 3 .3 4 4 .86
M arch............. 1 .75 1 .42 6 .3 0 6 .7 7 3 .3 4 4 .8 6
A pril................ 1 .75 1 .42 6 .2 9 5 .77 3 .34 4 .86
M a y ................. 1 .75 1 .42 6 .29 5 .7 7 3 .34 4 .8 6
Ju n e................. 1 .75 1 .42 6 .3 0 5 .7 7 3 .3 4 4 .8 6
Ju ly .................. 1 .75 1 .42 6 .3 0 5 .7 7 3 .3 4 4 .8 6
August............ 1 .75 1 .42 6 .3 0 5 .77 3 .3 4 4 .8 6
Septem ber.. . 1 .75 1.42 6 .3 0 5 .7 7 3 .3 4 4 .8 6
O ctober........... 1 .75 1.42 6 .2 9 5 .77 3 .34 4 .8 6
November . . . 1 .75 1.42 6 .2 9 5 .77 3 .34 4 .86

192 2 ......................  113
192 3 ......................  112
192 4 ......................  H I
192 5 ......................  115
192 6 ......................  113
192 7 ......................  112
192 8 ......................  100
1929 ......................  96
193 0 ......................  92
193 1 ......................  88
193 2 ...............  . .  71
193 3 ......................  59
193 4 ......................  59
193 5 ..........   57
193 6 ......................  59
193 7 ......................  61
193 8 ......................  63
1939 ......................  63
194 0 ......................  63
194 1 ......................  63
194 2 ......................  65

November.. . .  65
D ecem b er.... 65

1 9 4 3
January  65
February  65
M arch.............. 65
A pril................  65
May...............  65
Ju n e .................  65
Ju ly ..................  65
August  65
Septem ber. . .  65
October  65
November. . . .  65

idex Numbers (1910-14 = 100).

90 173 132 117 140
102 177 137 140 136

86 168 142 145 107
87 155 151 155 117
84 126 140 136 129
79 145 166 143 128
81 202 188 173 146
72 161 142 154 137
64 137 141 136 112
51 89 112 109 63
36 62 62 60 36
39 84 81 85 97
42 127 89 93 79
40 131 88 87 91
43 119 97 89 106
46 140 132 120 120
48 105 106 104 93
47 115 125 102 115
48 133 124 110 99
49 157 151 107 112
49 175 163 110 150
50 173 163 110 144
50 162 163 110 144

50 162 163 110 144
50 167 163 110 144
50 180 163 110 144
50 180 163 110 144
50 180 163 110 144
50 180 163 110 144
50 180 163 110 144
50 180 163 110 144
50 180 163 110 144
50 180 163 110 144
50 180 163 110 144

High grade 
ground 
blood, 

16-17% 
ammonia. 
Chicago, 

bulk, 
per unit N

$3.52
4 .99
5 .16
4 .2 5
4 .75
4 .90
6 .70  
6.00  
5 .72  
4 .58
2 .46  
1.36
2 .46  
3 .27  
3 .65
4 .25  
4 .30
3 .53
3 .90  
3 .39  
4 .43
6 .76
6 .53
6 .53

6 .53
6 .53
6 .53
6 .53
6 .53
6 .53
6 .71
6 .71
6 .71
6.71
6.71

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
121
122
100
111
96

126
192
186
186

186
186
186
186
186
186
191
191
191
191
191
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Wholesale Prices of Phosphates and Potash*’

S u p e r-
phoephau 

Baltt- 
more, 

per unit
1910-14.............  $0 ,536
192 2 .............................  566
192 3 .............................  550
192 4 .............................. 502
192 5 .............................  600
192 6 ..............................598
192 7 .............................  535
192 8 .............................  580
192 9 .............................  609
193 0 .............................  542
193 1..............................485
193 2 ..............................458
193 3 ..............................434
193 4 ..............................487
193 5 .............................  492
193 6 ..............................476
1937 .............................  510
193 8 .............................  492
1939 ..............................478
194 0 .............................  516
194 1..............................547
194 2 .............................  600

Novem ber... .600 
D ecem ber... .600

1943
January ..................600
February.................600
M arch.....................608
A pril........................640
M ay .........................640
Ju n e .........................640
Ju ly ..........................640
August....................640
Septem ber.. .640
October...................640
Novem ber. .  .640

Tennessee Muriate Sulphate Sulphate Manure Kalnlt,
phosphate of potash ofpotash of potash salts 20%

Florida rock. bulk. In bags. magnesia. bulk. bulk.
land pebble. 75% f.o b. per unit. per unit. per ton. per unit. per unit.68% I.o.b. mines. c.l.f. At C.1X At c.l.f. At c.1.1. At c.l.f. At
mines, bulk. bulk. lantic and lantic and lantic and lantic and lantic and

per ton per ton Gull ports Gull ports Gulf ports Gulf ports> Gulf portsi
$3.61 $4.88 $0,714 $0,953 $24 18 $0,657 $0,655
3 .1 2 6 .9 0 .632 .904 23 .87 .508
3 .0 8 7 .5 0 .588 .836 23 32 .474
2.31 6 .6 0 .582 .860 23 .72 . . . . .472
2 .4 4 6 .1 6 .584 .860 23 72 . . . .483
3 .2 0 5 .5 7 .596 .854 23 .68 .537 .524
3 .0 9 5 .5 0 .646 .924 25 .55 .586 .581
3 .1 2 5 .5 0 .669 .957 26.46 .607 .602
3 .1 8 5 .5 0 .672 .962 26.69 .610 .605
3 .1 8 5 .5 0 .681 .973 26.92 .618 .612
3 .1 8 5 .5 0 .681 .973 26 .92 .618 .612
3 .1 8 5 .5 0 .681 .963 26.90 .618 .591
3 .11 5 .5 0 .662 .864 25 .10 .601 .565
3 .1 4 6 .67 .486 .751 22 .49 .483 .471
3 .3 0 6 .69 .416 .684 21.44 .444 .488
1 .85 5 .5 0 .464 .708 22 .94 .505 .660
1 .8 5 5 .5 0 .508 .757 24 .70 .556 .607
1 .85 5 .5 0 .523 .774 25 .17 .572 .623
1 .90 5 .5 0 .521 .751 24 .62 .570 .607
1.90 5 .5 0 .517 .730 • • • • .573 . . . .
1.94 5 .6 4 .522 .779 25 .56 .670 . . . .
2 .1 3 6 .2 9 .522 .809 25.74 .205 • # • •
2.00 5 .9 0 .535 .817 26.00 .210 • • • •
2.00 5 .9 0 .535 .817 26 .00 .210 • • • •

2.00 5 .9 0 535 .817 26 .00 .210 • • • •

2.00 5 .9 0 .535 .817 26.00 .210 • • • e
2.00 5 .9 0 .535 .817 26 .00 .210 • • • •
2.00 5 .90 .535 .817 26 .00 .210 a t e *

2.00 5 .9 0 .535 .817 26 .00 .210 • • • •
2.00 5 .9 0 .471 .701 22.88 .176 • • • •
2.00 5 .9 0 .503 .797 26 .00 .188 • • • •

2.00 5 .9 0 .503 .797 26 .00 .188 • • • •
2.00 5 .9 0 .503 .797 26 .00 .188
2.00 5 .9 0 .535 .797 26.00 .200 • •  •  •
2.00 5 .9 0 .535 .797 26.00 .200 • • • •

Index Numbers

192 2   106 87 141
192 3   103 85 154
192 4   94 64 135
192 5   110 68 *26
192 6   112 88 114
192 7   100 86 113
192 8   108 86 113
192 9   114 88 113
193 0   101 88 113
193 1  90 88 113
1932   85 88 113
193 3   81 86 113
193 4   91 87 116
193 5   92 91 117
193 6   89 51 113
193 7   95 51 113
193 8   92 51 113
193 9   89 53 113
194 0   96 53 113
194 1  102 54 116
1 m 2 : : : : :   m  5 9  1 2 9

Novem ber... 112 55 121
D ecem ber... 112 55 121

1943
J a n u a r y . . . .  112 55 121
F eb ru ary .... 112 55 121
March  113 55 121
A pril  119 55 121
Msur.. . . . . . .  119 55 121
J u S : : . . “ . . .  119 55 121
Ju ly   119 55 121
August  119 55 121
Septem ber.. 119 55 121
O c to b e r .. . .  119 55 121
November.. 119 55 121

(1910-14 — 100)

89 95 99 • e • • 78
82 88 96 • • • • 72
82 90 98 • • • • 72
82 90 98 • • • • 74
83 90 98 82 80
90 97 106 89 89
94 100 109 92 92
94 101 110 93 92
95 102 111 94 93
95 102 111 94 93
95 101 111 94 90
93 91 104 91 86
68 79 93 74 72
58 72 89 68 76
65 74 95 77 85
71 79 102 85 93
73 81 104 87 95
73 79 101 87 93
72 77 • • • • 87 • • • •
73 82 106 87 • • • •
73 85 106 84 • • • •
76 86 108 85 • • • •
75 86 108 85 • • • •

76 86 108 85 • • • •
75 86 108 85 • • • •
75 86 108 85 • • • •
75 86 108 85 • • • •
75 86 108 85 • • • •
66 74 95 80 • • • •
70 84 108 82 _  M
70 84 108 82 • • • •
70 84 108 82 • • • •
75 84 108 83 • • • •
75 84 108 83 • • • •



Combined Index Numbers of Prices of Fertilizer 
Materials, Farm  Products and All Commodities
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Prices paid
by farmers Wholesale

Farm
ior com prices
modities of all com- Fertilizer Chemical Organic Superphos• prices* bought* modltlest materials! ammonlates ammonlates phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 142 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 157 151 112 100 131 109 80
1926................ 145 155 146 119 94 135 112 86
1927................ 139 153 139 116 89 150 100 94
1928................ 149 155 141 121 87 177 108 97
1929................ 146 153 139 114 79 146 114 97
1930................ 126 145 126 105 72 131 101 99
1931................ 87 124 107 83 62 83 90 99
1932................ 65 107 95 71 46 48 85 99
1933................ 70 109 96 70 45 71 81 95
1934................ 90 123 109 72 47 90 91 72
1935................ 108 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 121 130 126 81 50 129 95 75
1938................ 95 122 115 78 52 101 92 77
1939................ 93 121 112 79 51 119 89 77
1940................ 98 122 115 80 52 114 96 77
1941................ 122 130 127 86 56 130 102 77
1942................ 157 152 144 93 57 161 112 77

November. 169 156 146 93 57 158 112 79
December.. 178 158 147 92 57 154 112 79

1943
Jan u ary .. . 182 160 149 92 57 154 112 79
February. . 178 162 149 92 57 155 112 79
M arch. . . . 182 163 150 93 57 160 113 79
April.......... 185 165 151 95 57 160 119 79
M ay........... 187 167 152 95 57 160 119 79
June........... 190 168 151 93 57 160 119 69
Ju ly ............ 188 169 150 94 57 160 119 74
August.. . . 193 169 150 94 57 160 119 74
September. 193 169 150 94 57 160 119 74
October. . . 192 170 150 95 57 160 119 78
November. 192 171 150 95 57 160 119 78

• U. S. D. A. figures.
t  Departm ent of Labor index converted to 1910-14 base.
± The Index num bers of prices of fertilizer m aterials are based on original study 

bv the D epartm ent of A gricultural Econom ics and Farm  Management, 
"ornell University? Ithaca, New York. These indexes are com plete'since 1897. The 
feries w as revised and rew eighted as of March 1940 and November 1942.

»Beginning w ith Ju n e 1941, manure salts  prices are F . O. B. mines, the only 
>asis now quoted.

• • T h e  a n n u a l  a v e r a g e  o f  p o t a s h  p r i c e s  i s  h i g h e r  t h a n  t h e  w e i g h t e d  a v e r a g e  o f  
t r i c e s  a c t u a l l y  p a i d  b e c a u s e  s i n c e  1 8 2 6  b e t t e r  t h a n  9 0 %  o f  t h e  p o t a s h  u s e d  l a  
i g r l c u l t u r e  h a s  b e e n  c o n t r a c t e d  f o r  d u r i n g  t h e  d i s c o u n t  p e r i o d .  F r o m  1 9 3 7  o n .  
:h e  m a x i m u m  s e a s o n a l  d i s c o u n t  h a s  b e e n  1 2 % .



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER  
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizer

"Bureau o f Chemistry Annual Report for 
the Calendar Year 1942,” Dept, o f  Agr., State 
o f Calif., Sacramento, Calif., 1942.

"Commercial Fertilizer Sales as Reported to 
Date for the Quarter Ended September 30, 
1943,” Dept, o f Agr., State o f Calif., Sacra
mento, Calif., FM-72, Nov. 4, 1943.

‘'Fertilizer Recommendations for the Mari
time Provinces,” Sp. Ed. for 1944, The Mari
time Fertilizer Council, Moncton, N.B.

"Effect o f Fertilizer on Growth and Com
position o f Carpet and Other Grasses,” Agr. 
Exp. Sta., Gainesville, Fla., Bui. 390, July 
1943, R. E. Blaser and W. E. Stores.

"The Effect o f Nitrogen Fertilization on 
Cold Injury o f Peach Trees,”  Ga. Exp. Sta., 
Experiment, Ga., Bui. 226, July 1943, B. B. 
Higgins, G. P. Walton, and J. J. Skinner.

‘‘Inspection o f Commercial Fertilizers,” Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
288, May 1943.

‘‘Fertilizers for Kentucky July 1, 1943 to 
June 30, 1944,” Ext. Div., Univ. o f Ky., 
Lexington, Ky., E. J. Kinney.

‘‘Nitrate Production as Affected by Grain- 
Crop Residues on the Surface o f the Soil,” 
Agr. Exp. Sta., Univ. o f Nebr., Lincoln, Nebr., 
R. Bui. 131, Aug. 1943, T. M. McCalla and 
J. C. Russel.

‘‘Fertilizer Sales by Grade in Order o f Ton
nage July 1, 1942 to Dec. 31, 1942,” N. C. 
Dept, o f Agr., Raleigh, N. C.

‘‘Fertilizer Sales by Grades in Order o f 
Tonnage Jan. 1, 1943 to June 30, 1943,” 
N. C. Dept, o f Agr., Raleigh, N. C.

‘‘What Response May Be Expected from  
Trace Element Fertilization on Ohio Soils,” 
Ohio State Univ., Columbus, Ohio, Oct. 29, 
1942, O. J. Kelley.

‘‘Inspection o f Fertilizers,” Agr. Exp. Sta., 
R. I. State College, Kingston, R. I., Con. 632, 
March 1943, E. J. Deszyck and John J. Havern.

‘‘Fertilizer Recommendations for South Caro
lina Crops for 1943-1944 Crop Season,” Clem
son College, Clemson, S. C.

‘‘Recommendations for the Use o f the Ap
proved Grades o f Fertilizer for Texas in 
1943-44,” Texas Agr. Exp. Sta., College Sta
tion, Texas, Cir. 102, Oct. 1943, G. S. Fraps,
G. A. Kelt, E. A. Miller, E. B. Reynolds, J. F. 
Rosborough, and S. H. Yarnell.

"Fertilizer Consumption in 1941 and Trends 
in Usage,” U. S. D. A., Washington, D. C., 
Cir. 689, Oct. 1943, A. L. Mehring and Grace 
P. Vincent.

‘‘Grade Survey Year Ended June 30, 1943,” 
Agr. Res. Adm., U. S. D. A., Washington,
D. C., Nov. 1943, A. L. Mehring and Hilda 
M. Wallace.

‘‘The Use o f Ammonium Nitrate in Mixed 
Fertilizers,” Agr. Res. Adm., U. S. D. A., 
Washington, D. C., Sept. 1943.

Soils

‘‘Land Cover in Relation to Water Control 
and Utilization in the Upper French Broad 
River Watershed," Ext. Serv., N. C. State Col
lege, Raleigh, N. C., E. Bui. 339, June 1943, 
William D. Lee.

‘‘Greenhouse Studies o f the Toxicities o f 
Oklahoma Salt Contaminated Waters,” Agr. 
Expt. Sta., Okja. A. &M. College, Stillwater, 
Okla., T. Bui. No. T-20, Octo. 1943, Robert F. 
Wall and Frank F. Cross.

‘‘Soil Survey Coos County, New Hampshire," 
U. S. D. A., Washington, D. C., Series 1937, 
No. 5, August 1943, B. H. Williams, W. H. 
Coates, and P. N. Scrfpture.

Crops

f  A helpful pamphlet on the growing 
of high quality leguminous hay has 
been prepared by J. M. Weeks and 
issued as Mississippi Agricultural Ex
tension Leaflet No. 43, entitled, “Grow 
More Legume Hay.” The crops cov
ered are lespedeza, soybeans, and cow- 
peas. Information on planting, variety, 
fertilization, and harvesting is given. 
In the fertilization of lespedeza for hay, 
it is suggested that 2 0 0  lbs. of super
phosphate and 500 lbs. of lime or 600 
lbs. of basic slag be used along with 50 
lbs. of muriate of potash per acre. In 
the fertilization of soybeans, it is sug
gested that 500 lbs. of basic slag or 150 
to 200 lbs. of superphosphate and 500

37
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lbs. of limestone along with 50 lbs. of 
muriate of potash per acre be used. For 
cowpeas the same fertilization as for 
soybeans is recommended. While these 
crops frequently will make a fair 
growth without fertilization, they usu
ally will make much better growth 
when properly fertilized and well re
pay for the materials used.

"Report of the Minister of Agriculture for 
the Dominion of Canada for the Year "Ended 
March 31, 1943," Ottawa, Canada.

"Hay Making With Crested Wheat grass in 
the Dry Areas of Alberta" Dom. Exp. Sta., 
Lethbridge, Alberta, Publ. 753, F . B. 119, 
July 1943, R. W. Peake and H . Chester.

"The Wartime Garden," Agr. Supplies 
Board, Ottawa, Canada, Sp. Pamphlet 75.

"22nd Annual Report of the Canadian Plant 
Disease Survey 1942," Dept, of Agr. Science 
Serv., Central Exp. Farm, Ottawa, Canada, 
May 1943.

"Fifty-Fifth Annual Report," Ga. Exp. Sta., 
Experiment, Ga., Year 1942-43.

",Idaho Agricultural Publications Available 
for Free Distribution," Agr. Exp. Sta., Univ. of 
Idaho, Moscow, Idaho, Cir. 87, March 1943.

"Comanche and Pawnee: New "Varieties of 
Hard Red Winter Wheat for Kansas," Agr. 
Exp. Sta., Kansas State College of Agr., Man
hattan, Kansas, Bui. 319, July 1943, L. P. 
Reitz and H . H . Laude.

"The Development of Sorghums Resistant 
to Milo Disease," Agr. Exp. Sta., Kansas State 
College of Agr., Manhattan, Kansas, T . Bui. 
55, July 1943, L. E. Melchers and Alvin E. 
Lowe.

"Fifty-Fifth Annual Report," Agr. Exp. Sta., 
Univ. of Ky., Lexington*Ky., 1942.

"Annual Report, June 30, 1943," Maine Ext. 
Serv., Orono, Me., E . Bui. 317, Nov. 1943.

" Weather in Cranberry Culture," Mass. 
Agr. Exp. Sta., Mass. State College, Amherst, 
Mass., Bui. 402, April 1943, Henry J. Franklin, 
H . F. Bergman, and Neil E. Stevens.

" Grape Culture in Massachusetts," Ext. 
Serv., Mass. State College, Amherst, Mass.,
E. Leaf. 64, Rev. April 1943, O. C. Roberts.

"Pasture Plants and Combinations," Univ. 
of Minn., Univ. Farm, St. Paul, Minn., E. Bui. 
197, Rev. June 1943, Ralph F. Crim and 
A. C. Amy.

"Fifty-Fifth Annual Report, June 30, 1942," 
Miss. Exp. Sta., State College, Miss., Nov. 5,
1942, Clarence Dorman.

"Planting Cottonwood on Bottomlands," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Bui. 391, August 1943, Henry Bull 
and H. H . Muniz.

"Serving New Hampshire Farms and 
Homes," A. R., Ext. Serv., Univ. of New 
Hampshire, Durham, N. H ., Bui. 63, June
1943, H . B. Stevens.

"Control of Insects and Diseases in the Home 
Garden," Agr. Ext. Serv., Univ. of N. H., 
Durham, N. H ., Cir. 253, May 1943, Mathias 
C. Richards and James G. Conklin.

"Ladino Clover for New Hampshire," Agr. 
Ext. Serv., Univ. of N. H ., Durham, N. H ., 
Cir. 254, May 1943, J. L. Haddock.

" Cattle Feeding as a Method of Marketing 
Alfalfa on Irrigated Farms," Agr. Exp. Sta., 
State College, N. Mex., Bui. 307, June 1943,
H. B. Pingrey.

"Italian Rye Grass," Agr. Ext. Serv., State 
College, Raleigh, N. C., W. S. Bui. 22, Aug. 
1943.

"Austrian Winter Peas, Crimson Clover, and 
Vetch," Agr. Ext. Serv., State College Sta., 
Raleigh, N. C., W. S. Bui. 24, Sept. 1943.

"Fifty-Fifth Annual Report," Agr. Exp. Sta., 
R. I. State College, Kingston, R. I., Con. 615, 
June 1943.

"Pasture Improvement in Upshur County," 
Agr. Exp. Sta., W. Va. Univ., Morgantown, 
W. Va., Bui. 308, July 1943, G. G. Pohlman 
and F. D. Dornell, Jr.

"Results of Hybrid Corn Yield Trials in 
West Virginia for 1942," Agr. Exp. Sta., W. 
Va. Univ., Morgantown, W. Va., Mimeo. Cir. 
46, Feb. 22, 1943, E. J. Wellhausen.

"Forage for Fall Feeding," U. S. D. A., 
Washington, D. C. AWl-62, Sept. 1943.

"Legume Cover Crops to Boost Production 
in the South," U. S. D. A., Washington, D. C., 
AWI-67, Sept. 1943.

Economics

"Farm Planning in the Eastern Ozarks," 
Agr. Exp. Sta., Univ. of Ark., Fayetteville, 
Ark., Bui. 435, June 1943, Otis T . Osgood.

"Costs and Returns from 453 Family-Sized 
Sugar Cane Farms for the Crop Year 1940 
With Some Comparisons for 1938," Dept, of 
Agr. Econ., La. State Univ., Baton Rouge, La., 1 
Mimeo. Cir. 25, March 1942, J. N. Efferson.

"Trends in Wartime Farm Prices in Mary
land," Univ. of Md., College Park, Md., Bui. 
A25, May 1943, P. R. Poftcnberger and S. H. 
DeVault.

"The Plantation Land Tenure System in 
Mississippi," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Bui. 385, June 1943, 
Frank /• Welch.

"Retail and Wholesale Distribution of Apples 
in Upstate New York,” Cornell Univ. Agr. Exp. 
Sta., Ithaca, N . Y., Bui. 794, May 1943, M. E. 
Cravens.

"North Carolina Fights With Extra Food," 
Ext. Serv., N. C. State College, Raleigh, N. C., 
W, S. Bui. 28, Nov. 1943.

"Ohio Agricultural Statistics 1940 and 
1941," Agr. Exp. Sta., Wooster, Ohio, Bui. 
642, June 1943, Glenn S. Ray, Oakley M. Frost, 
and P. P. . Wallrabenstein.

"Migration of Population in Five Oklahoma
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Townships," Okla. Agr. Exp. Sta., Stillwater, 
Ohja., E. Bui. No. B-271, Oct. 1943, Robert 
T. McMillan.

"Negro Farmers in Wartime Food Produc

tion, U. S. D. A., Washington, D. C., the 
Farmer and the War—6, October 1943.

"Soybeans Go to War,” U. S. D. A., Wash
ington, D. C., BAE-Ext. Flier-7, 1943.

Yearly Crops from Farm Woodlands
( From page 16)

some pruning may be necessary, but 
that will usually mean some firewood 
for the house. Later comes the actual 
work of selectively cutting the crop for 
annual sale. No more stripped woods 
and hodgepodge growth of just any 
kind of trees. Continuous high-value 
yield is the object.

All the farmer^ who came into the 
plan were not versed in felling, sawing, 
and skidding but these skills are soon 
re-learned. These farmers have found 
that, if they use skill and good judg
ment, they can get several dollars more 
per thousand feet of logs when work
ing trees into logs of different lengths 
and grades. Ordinary farm equipment 
is usually adequate.

Fitting the work into the fairm 
schemes is likely to involve shifts in 
rotations that must be carefully con
sidered. It is not a matter for haste. 
Some of these farmers need credit in 
order to withstand the necessity for 
selling off the whole woods to some 
itinerant sawmill or to make the neces
sary changes in their farm plans. Oth
ers haven’t the labor it would take.

But hundreds are working into the 
plan. Recently the Department of 
Agriculture studied 90 farms on which 
such shifts are underway. To make a 
long .story short, the cash receipts from 
the woodlands, mostly from the sale of 
sawlogs and fuel, and from off-the-farm 
work in the woods industry amounted 
to $170 per farm, or about 5 per cent of 
the total income from the farm.

Sawlogs brought more than 80 per 
cent of these receipts. Under present 
good management and growth condi
tions the sawlog cut is a yearly removal

not much above the annual growth of 
merchantable woods on these farms. In 
fact, the quality and growth rate of the 
stand that remains will probably in
crease. If the acreage of the woods can 
be increased the potential returns will 
be still higher.

Breaking that woods income down, 
it was evident that farmers who had 
from 20 to 50 acres of merchantable 
timber in average condition or better 
got about $250 each from the woods 
crop without cutting any more heavily 
than the average. Those with this 
acreage of woods in poor shape realized 
only $15 each. Those having 10 acres 
or less of merchantable timber averaged 
$137 each from their woods. The 
largest amount received by any one 
farmer from his woods was $770. This 
income represented some accumulation 
of woodland growth as the tracts usu
ally had not been cropped for a few 
years.

These farmers are, of course, fortu
nate in having a steady outlet for small 
quantities. Even so, many farmers in 
the community are not taking advan
tage of it. But enough have been giv
ing the farm-forestry idea a real trial 
to make evident that with care, fore
sight, and some expert farm and for
estry advice many farmers in our north
eastern States could get a steady in
come from their woodlots, through 
their own and neighbor work, at the 
same time they are improving their 
woods and furnishing a product that is 
in ever greater demand as the metals 
disappear into the war.

The Department is now making
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somewhat similar studies of the pos
sibilities in parts of the Southern Ap
palachians. W ar increases the pros
pects there for farm-forestry develop

ments at the same time that it is offer
ing the wood-working industries, that 
frequently employ farm people, a 
chance to expand.

What’s in that Fertilizer Bag ?
(From page 22)

acid (P 2Os) depending principally on 
the quality of rock phosphate used.

Granulated superphosphate is now 
produced in one direct operation to con
tain 2 0  to 2 1 %  available phosphoric 
acid.

The trade also produces “double” or 
“triple” superphosphate (40 to 48% 
available P 20 5). This grade looks like 
ordinary superphosphate but its chemi
cal composition is different especially 
with respect to the calcium sulfate (gyp
sum) content. It is produced by acidu
lating rock phosphate first with sulfuric 
acid in about the same way as in mak
ing ordinary superphosphate. The gyp
sum is then filtered off by extraction and 
discarded. The phosphoric acid so pro
duced is then concentrated and used 
to treat more rock. Because of its high 
concentration of available P X )5, it is 
particularly well suited in the prepara
tion of high-analysis complete fertiliz
ers. Field tests show that for direct ap
plication it does not always seem to be 
as well suited as the 18 to 2 0 % grades. 
The more favorable difference in crop 
response for the ordinary grades has 
been traced to the gypsum content.

The Potash M aterials

When World War I involved the 
United States, our farmers were entirely 
dependent on German sources for pot
ash. Prices soared dizzily during that 
war, going as high as $500.00 per ton. 
Today, thanks to the expansion of our 
domestic potash industry, our farmers 
are being supplied from potash pro
duced within our own borders. Brine 
from Searles Lake in California and the 
Salduro Marshes in Utah and salt de
posits near Carlsbad, New Mexico, form

the basis of our domestic industry. 
Small quantities of potash also are con
tributed by tobacco wastes, sugar re
fineries, flue dusts of cement factories, 
and by the alcohol industry.

The potash salts used in fertilizers are 
water soluble and are, therefore, 
quickly available. The chemical sym
bol for potash is “K zO” (K  two O ); 
for potassium it is “K ”. The words 
potash and potassium and their symbols 
are often used interchangeably to mean 
the same thing. The fertilizer trade 
has used the word “potash” and the 
symbol “K 20 ” to mean the same thing 
and the habit seems strongly en
trenched.

The important sources of potash with 
their K aO content are as follows:

(1 ) Mineral: Per cent KsO
Muriate of potash (potassium

chloride)   48 to 62
Sulfate of potash  48 to 52
Manure salts   22 to 32
Kainite   14 to 20
Nitrate of soda and potash  12 to 14
Nitrate of potash  44 to 45
Potassium phosphate   30 to 50 ■
Sulfate of potash-magnesia  22 to 27

(2 ) Vegetable:
Tobacco stems    5 to 9
Cottonseed meal   1 to 2
Castor pomace   1 to 1.5
Tankage .................................. .. 4 to 15
Hardwood ashes   1.5 to 8
Cottonseed hull ashes  3 to 7

(3) Industrial: Small quantities come from 
sugar refineries, the alcohol industry, flue 
dusts of cement factories, and a few other 
industries.

Perhaps the best way to explain some 
of the concentrated plant-food materials 
is by diagrams.
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60% MURIATE OF POTASH

POTASSIUM CHLORIDE 

K Cl 
96.7%

.8% OTHER SALTS

2.5% SODIUM CHLORIDE

26.6% MANURE SALTS

POTASSIUM CHLORIDE 

K Cl 

41.8%

SODIUM CHLORIDE 

No Cl 

54.5 %

Speak of 60% muriate and the ques
tion is often asked, “What’s the rest of 
it?” “Filler?” No, there is no filler. 
The percentage figure is the chemist’s 
analysis of the actual amount of K  pres
ent in this material calculated to a K 20  
basis. Muriate of potash containing 

potash” or potassium oxide

3.7% OTHER SALTS

60%
SULPHATE OF AMMONIA

(K 2 0 ) is a chemical salt containing 
about 95% potassium chloride, and 
about 5% by weight of other salts or, 
if you will, impurities. Pure potassium 
chloride contains 63.2% KoO. Ameri
can potash producers are now able to re
fine potash salts to as high a purity as 
possible commensurate with cost and

J  v NITRATE OF SODA

1.9% MOISTURE

SODIUM NITRATE

Na N03

99.48%
AMMONIUM SULPHATE

(nh4)2 so4

97.74%

0.28% MOISTURE
0.24% IMPURITIES .

0.36% IMPURITIES 6-
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purpose for which the material is to be 
used.

As with potash salts, so with nitrog
enous salts: Sulfate of ammonia is 
listed as having 20.5% nitrogen. Its 
purity is about 97% to 98%. Cyana- 
mid with 21 to 22% N and Uramon

with 42% N are concentrated and have 
no filler nor do they contain a lot of 
useless impurities.

The superphoshates also have a high 
degree of purity as shown by the dia
grams.

20% SUPERPHOSPHATE

1-2% MOISTURE

10% IRON, ALUMINUM, 
SILICON OXIDES

49-51% GYPSUM

1-2% TRICALCIUM PHOSPHATE

8-10% DICALCIUM PHOSPHATE

28-30% MONOCALCIUM 
PHOSPHATE

± >

47% TRIPLE SUPERPHOSPHATE

16-23% MOISTURE,
LIME AS CaO, OXIDES,

ETC.

1-2% TRICALCIUM PHOSPHATE 

5-8% DICALCIUM PHOSPHATE

76-77% MONOCALCIUM 
PHOSPHATE

Potash in War Production
( From page 14)

a whole runs into starding figures as 
compared to present usage, definitely 
beyond our present capacity to produce.

As compared to 1942-43, there is 
prospect of a 1 0  per cent deficit for the 
current year, some 60,000 tons of K 20  
equivalent to 1 0 0 , 0 0 0  tons of 60 per 
cent muriate. What does this mean in 
terms of our war-time crop-production 
efforts? The answer is to be found in 
state experiment station data and the 
following analysis is based thereon. 
The figures here cited are taken from 
a survey as yet incomplete which is 
designed to show the agronomic and

economic significance of potash in our 
war food program. The crops specified 
are those designated by the War Food 
Administration as of major importance 
for food, fiber, and vegetable oils.

In presenting this picture it is suffi
cient to see the crop yields which could 
be added with the use of this 60,000 
tons of K 20  at demonstrated rates of 
application, and, as a corollary, the 
yields which must be lost because of 
this deficit. These increases represent 
acres already under cultivation whose 
rate of production can be increased 
more nearly to the optimum—vertical
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as contrasted to horizontal increases in 
production, of special wartime signifi
cance, for it is well known that labor 
and machinery supplies are inadequate 
for the best cultivation of the acreages 
already employed. It is a pertinent 
answer also to those who dismiss our 
food problem by saying, “we must 
plow up an additional 40 to 45 million 
acres”.

R etu rn s from  Potash

Beginning with Illinois, you are fa
miliar with the elaborate summaries 
and analyses of data obtained from ex
perimental fields recently issued by 
Bauer and associates. Bray’s potash 
map shows that the soils of the south
eastern part of that State are relatively 
potash-deficient, comprising some 15 
per cent of the entire State area, or
5.200.000 acres, one-half of which or
2.600.000 acres is under cultivation. 
Using the data from the eight experi
mental fields located in this section of 
the State and the per acre rate of 50 
pounds of K 20  used in these experi
ments with the grain system of rota
tion—corn, soybeans, and wheat—the 
results show a net increase of 32.5 per 
cent in crop value attributable to the 
potash alone. In other words, with 
potash, each 1 0 0  acres yield crop vol
umes for which 132.5 acres would be 
required without potash. Thus, from 
the use of 125,000 tons of K 20 ,  the 
crop-producing equivalent of this acre
age already under cultivation could be 
increased to 3,445,000 acres. Here are 
crops of great food value produced at 
the high per-acre rates that have won 
for the North-Central tier of states the 
designation of “the Nation’s bread
basket”. In these Illinois results are 
other data of great significance. Com
paring the yields from complete fer
tilization with county averages we find: 
1 1 2  bushels of corn vs. a county aver
age of 42; 72 bushels of oats vs. 34; 
34 bushels of wheat vs. 21; and 2.5 
tons of clover-alfalfa hay vs. 1.7.

Equally significant data have been 
obtained from other states.

Maine has 200,000 acres in potatoes.

If the additional 80 pounds of K 20  per 
acre recommended by Chucka were 
available, amounting to 8 , 0 0 0  tons of 
K 2 0 , the increased yield would amount 
to 2.4 million bushels.

In North Carolina, with 100,000 
acres in potatoes, at 60 pounds of K aO 
per acre or a total of 3,000 tons of K^O 
additional, the increased yield would 
be 1.2 million bushels. In that State,
300,000 acres are in peanuts: with 15 
pounds of K 20  per acre or 2,300 tons 
of K zO, the increased yield would 
amount to 10.1 million pounds. With 
40 pounds of K aO applied to 850,000 
acres of sweet potatoes, requiring 1,700 
tons of K 20 ,  an additional 1.7 million 
bushels could be produced.

North Carolina has 850,000 acres in 
cotton. With the next increment of 
20 pounds of K 20  recommended, total
ing 8,500 tons of K zO, the increase re
sulting would be 24.7 million pounds 
of lint, 9.9 million pounds of oil, and 
17.25 million pounds of cottonseed 
meal; while in the adjoining state of 
South Carolina, with 1,100,000 acres 
in cotton and with an increment of 15 
pounds of K 20  per acre, totaling 8,200 
tons of K 20 ,  the increased yield would 
be 46.2 million pounds of lint, 18.5 
million pounds of oil, and 32.3 million 
pounds of cottonseed meal. Your at
tention is called particularly to these 
yields of vegetable oil and concentrated 
animal feed, essential products too 
often overlooked in placing all empha
sis on the lint because of its major 
importance among vegetable fibers.

Returning to the Midwest, Indiana 
has 4,300,000 acres in corn, for which 
30 pounds of K 20  per acre is recom
mended. If the 64,500 tons of KoO 
required were at hand, the increased 
yield would amount to 43 million 
bushels. Similarly for wheat, 1,100,000 
acres at 20 pounds of K 20  per acre 
requiring 11,000 tons of K 20 ,  the in
creased yield would be 3.3 million 
bushels. Indiana has 50,000 acres in 
tomatoes. At 30 pounds per acre as 
the next recommended increment, only 
800 tons of KoO would be required but
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the increased yield would be 400 mil
lion pounds.

The fertilized pasture of legumes or 
mixed grass and legumes is now recog
nized as the cheapest and the most im
portant and labor-saving source of for
age for livestock and dairy herds, of 
great importance in our war effort. Un
der New Jersey conditions, for exam
ple, 1 pound of K 20  yields 14 pounds 
dry weight of grass-clover, or 36 pounds 
dry weight of ladino clover hay, equiva
lent, respectively, to 8.4 and 21.6 tons 
of hay per ton of 60 per cent muriate.

Such are the data obtainable from 
our experiment station records, typical 
of a great mass subject to similar analy
sis if more evidence were needed to 
show the importance of potash in bal
anced crop nutrition. Potential in
creases unrealized represent losses from 
the aggregate farm effort. They rep
resent losses in income to the individual 
farmer. At the current South Carolina 
price of 2 1  ̂ per pound for cotton lint 
and $50 per ton for cottonseed, a ton 
of 60 per cent muriate of potash has a 
gross value of $1,345 in terms of in
creased crop yields. That is what the 
cotton farmer stands to gain as the re
sult of an adequate supply. Similar 
calculations for the other increases 
cited above serve to show that the 
wholesale price of $28.50 per ton of 
60 per cent muriate is a wholly inade
quate expression of value as it relates 
to our agricultural economy.

These figures are official and are cir
cumscribed by the usual variables en
countered in experimental work. They 
have been chosen in terms of their ac
cessibility. They are not exceptions, 
many of them being ten-year averages. 
If the totals appear sensational it is 
because we have had little occasion 
heretofore to project per acre values 
into the realm of state-wide crop pro
duction efforts.

M ost Efficient U se  of Supplies

Never before in our history have we 
been called upon for such an agricul
tural effort as that in which we are 
now engaged. Its magnitude and the

penalties of failure are such as fully to 
justify a close scrutiny of every perti
nent factor and to deal realistically with 
those that block our success. We are 
now told that it is beyond our capacity 
to become the “world’s breadbasket” 
for the duration of the war and the re
construction period. A consideration 
of what that may mean in terms of 
human misery spurs us to greater ef
fort, not despair. It was our ambition 
to become the “arsenal of democracy”, 
under which generous impulse was 
made the Lend-Lease allocation of pot
ash salts, the major cause of our pres
ent deficit in supply. The degree to 
which its adverse effect on North 
American production was weighed 
against its favorable effect on English 
production has not been disclosed. 
Since this allocation was granted, 
Allied success in opening the Mediter
ranean has vastly increased the acces
sibility of potash supplies from both 
Palestine and Spain, while Russian sup
plies are no more remote. Cargo space 
has been greatly augmented and the 
U-boat menace reduced. Great prog
ress has been made in the dehydration 
of the bulkier food products. Accord
ingly, there does not appear to be any 
cogent reason why this Lend-Lease 
allocation should not be reviewed in 
the same fine cooperative spirit in 
which it was granted. The conclusion 
seems obvious that the most immediate 
and effective way to overcome this 
deficit in potash supply is to secure 
British requirements from sources less 
intimately related to North American 
food-production capacity. The sole 
proper issue is—Where will this ton
nage best promote the war effort?

In seeking the most efficient use of 
the limited supplies of nitrogen, phos
phorus, and potassium at our disposal, 
we are fortunate that we have the in
formation provided by the agronomists 
as to the most efficient combinations of 
the three: plant-food ratios as recom
mended by State authorities. These are 
based on a half-century of research, ex
perimentation, and demonstration, and 
relate not only to per acre rates of ap
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plication but also to the interdepend
ence of the three plant foods in yield
ing the maximum efficiency of each in
dividually and of the three in com
bination. The ratio recommended be
ing the most efficient, in light of pres
ent information, to change that ratio 
results in the loss of efficiency of each 
plant food individually and of the 
combination. We are all familiar with 
“induced deficiencies” resulting from 
unbalanced ratios. It seems clear, there
fore, that we are guilty of a gross 
fallacy when we attempt to juggle 
grades to fit the supply situation in
stead of the crop requirement; it is 
efficient crop production that will pro
mote the war effort and not just tons 
of fertilizer. The War Food Adminis
tration has designated the preferred 
crops and has assigned them priorities. 
The more logical procedure would ap
pear to be to juggle rates of application 
in terms of these priorities instead of 
sacrificing the efficiency of the ratios ap
plied. These ratios are the foundation 
of our fertilizer industry. They are 
the scientific basis without which we 
would immediately become the ven
dors of patent medicine types of prod
ucts. There has been no time in Amer
ican history when we had greater need 
than now to apply the best we have in 
agricultural science.

Nor can one find any promotion of 
the war effort in , reducing the plant 
food content of fertilizer mixtures, even 
though the approved ratio may be re
tained. It is obvious that with the cur
rent exportation to England of 152,000 
tons out of a total production of 275,- 
0 0 0  tons of concentrated superphos
phate, in addition to the proposed ex
portation of potash, some of the most 
concentrated mixtures can no longer 
be made. This refers to the 40 per cent 
or better grades and not the 2 0  per cent 
or poorer grades. The reduction of 
the plant-food content of the mixture 
automatically increases the content of 
the inert, whether that be filler or the 
unavoidable constituent of the plant- 
food carrier. Substituting filler for 
plant food requires more labor and

bags in the mixing plant, more space in 
boxcars and trucks, more gas and rub
ber for trucks and tractors, and more 
farm labor to distribute. This is con
trary to public policy. Rationing is 
now a familiar phenomenon of our 
wartime existence, but the policies 
pertinent thereto do not contemplate 
the dilution of the commodities ra
tioned. In the words of one well- 
known agronomist, “It doesn’t take 
much sand to satisfy the silica require
ments of the average-crop!”

Such, then are some of the implica
tions of a 1 0  per cent deficit in potash 
supply for American agriculture, se
rious in its repercussions on that es
sential war industry.

Potash in Chemical Industry

Turning now briefly to our chemical 
industry, we have noted an allocation 
of 85,000 tons of K 20  as compared to 
the 67,300 tons delivered during the 
12-month period, June to May 1942-43. 
This is a wartime increase from 15,000 
tons of K 20  delivered during the last 
prewar year, 1938. These increases are 
due to expansions in peacetime manu
facture of the many products using 
potash chemicals; to the replacement 
of imports, notably the chlorates; to 
the manufacture of munitions, as, for 
example, potassium nitrate; to the mili
tary needs for peacetime products, such 
as the superior potash glasses for optical 
and precision instruments. Superim
posed are new uses, still more or less 
shrouded in secrecy, in the metallurgi
cal industries, notably magnesium and 
aluminum, in the production of high- 
octane gasoline, and in the synthetic 
rubber industry. Rumors relate to mys
terious new and enlarged uses for the 
perchlorate and the persulfate. New 
compounds such as the pentaborate and 
potassium zinc chromates appear on 
the list of industrial chemicals. New 
metaphosphates for industrial use are 
under development.

These new uses and expansion in the 
old show promise of permanence. 
There appears to be no logical reason 
why we should return to foreign sources
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of supply with the abandonment of 
our own. Chlorate and nitrate were 
our principal chemical imports in the 
category of potash chemicals. While 
our present potassium nitrate industry 
to a considerable extent at least de
pends on the old process of double 
decomposition of sodium nitrate and 
potassium chloride, the newer tech
nologies for this manufacture are be
ing widely discussed as a postwar out
let for our more abundant supplies of

synthetic ammonia, from the fertilizer 
rather than the chemical viewpoint, 
however, for the agricultural value of 
potassium nitrate is thoroughly well 
established and represents a large po
tential demand. ■

Presented before the Division of Fertilizer 
Chemistry at the 106th meeting of the Ameri
can Chemical Society, Pittsburgh, Penna., and 
reprinted from Chemical and Engineering 
News, Nov. 10, 194), issue.

Some Characteristics of Manganese
( From page 8 )

T a b l e  5 .— M a n g a n e s e  c o n t e n t  o f  g r a s s e s  w i t h  v a r io u s  n it r o g e n  c a r r ie r s .
N e w t o n  F ie l d  D a t a , J u n e  2 2 , 1 9 4 2 .

Nitrogen Carrier Soil
Percentage composition

pH
Bluegrass Timothy Redtop Bromegrass

C aC N i...................................... 6 .5 .0040 .0060 .0110 .0150
NaNO*...................................... 6.6 .0050 .0065 .0140 .0160
(NHi)j SO<.............................. 4 .8 .0220 .0110 .0340 .0200
Soybean M eal........................ 5 .4 .0070 .0100 .0210 .0180

parts of the soybean plant, but had 
little effect on the iron content (table 
4 ). There was a very high iron con
centration in the soybean leaves as they 
matured and dropped from the plant. 
This increase was more than ten times 
the concentration from green to mature 
or dropped leaves— .054 per cent green 
to .558 per cent mature, and .033 per 
cent green to .527 per cent iron, in 
mature leaf tissue. The mature or 
dropped leaves were slightly higher in 
manganese than the green leaves, while 
the nitrogen content of the green leaves 
was higher than that of the dropped 
leaves which was just the reverse of 
that of iron and manganese.

Nitrogen carriers—sodium nitrate, 
calcium cyanamid, and ammonium sul
phate—applied to the soil in moderate 
amounts over several years changed the

reaction of the soil and also had a 
marked effect upon the uptake of man
ganese by various grasses (table 5). 
These fertilizers affected the hay yields, 
but aside from this, there was little 
change in percentage nitrogen or the 
content of other minerals (P, K, Ca, 
Mg, Fe) in the hay. The different 
grasses—Kentucky bluegrass, timothy, 
redtop, and bromegrass—required or 
took up different amounts of man
ganese. Under the more favorable soil 
reactions (pH 6.5, 6 .6 ), bluegrass and 
timothy had the lower concentrations, 
while redtop and brome contained 
higher concentrations.

Apparently, these grasses do not re
quire these higher concentrations of 
manganese but are tolerant of this ele
ment and are able to flourish under 
quite variable nutritional conditions. In
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1941, redtop from the Schuett farm in 
northern Illinois on a calcareous soil 
area (pH  7.1 to 7.5) produced a satis
factory hay yield which contained .0037 
per cent manganese. On the Reich 
farm in central Illinois on a calcareous 
soil (pH 8.2), bluegrass yielded 2,400 
pounds an acre of hay with a manganese 
content of .0032 per cent. The New
ton soil (table 5) also produced satis
factory bluegrass and redtop hay yields 
having as high as . 0 2 2  per cent and 
.034 per cent, respectively, of man
ganese. The nitrogen and mineral 
content of the Schuett farm redtop 
varied but slightly from that at Newton.

Adding limestone to soils is usually 
one of the first essentials in soil im
provement, and this apparendy con

trols the availability of manganese. 
Under these conditions, there should be 
little difficulty in controlling an excess 
of this element in Illinois soils.

There may be deficiencies of man
ganese in grain when used for feed. 
Such shortages as this may be overcome 
either by feeding manganese salts or by 
allowing animals or birds access to feeds 
containing leafy material.

In Illinois, there has so far been 
found no evidence of injury to crops 
from manganese deficiencies, even on 
alkaline soils (pH 7.1 to 8.2). Plant 
material (redtop, bluegrass, corn) from 
these alkaline soils has been found to 
contain a percentage of manganese com
parable with that of plant material 
from some non-alkaline soils.

Commercial Fertilizers for Livestock Farms
(From page 26)

show that over 90% of the potassium 
and more than half of the nitrogen are 
contained in the urine, while most of 
the phosphorus and calcium, 98 and 
99% respectively, are voided in the 
feces.

Kind
Per cent 
Fertilizer 

Constituents

Fertilizer 
Value 

per ton

F a t Steer...........
N  P  K  

2 .5 6  0 .5 9  0 .1 4  
2 .3 2  .37 .13  

.56  .09 .14  

.14 .02 .01

$7 .15
6.10
1.61

.37

F a t P ig ...............
Milk....................
B u tter .................

Constituents Per
cent

Lbs. 
per ton

W ater.................................. 73 00 1460
Dry M atter...................... 27 .00 540
Nitrogen............................ .50 10
Phosphoric Acid............. .25 5
Potash................................ .60 12

Farm manure at best is an unbal
anced fertilizer and must be so re
garded. The analysis of an average 
sample is given in the next table.

Manure is subject to serious depre
ciation through losses of urine and 
fermentation. Assuming that one-half 
of the nitrogen, one-fifth of the phos
phoric acid, and one-half of the potash 
are readily available, it would require

2 0  tons of average manure to be the 
equivalent of one ton of a 5-1-6 fer
tilizer. Thus the theoretical value of 
manure based on the plant food it con
tains when first voided and its actual 
value as ordinarily handled and used 
are entirely different matters.

In the northeastern United States 
most of the forage grown is consumed 
by the dairy cows. Nearly all of the 
product from the cows is sold as fluid 
milk, and the fertilizer elements in it 
are therefore largely lost from the 
farms. On the other hand, most of the 
grain fed on these dairy farms in nor
mal times comes from other regions. 
Based on authentic data for 1940, it has
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The polk«-dot effect of this pastnre la caused b j  animal droppings, particularly urine.

been calculated by Professor B. A. 
Brown of the University of Connecticut 
that in the six New England States, for 
example, the phosphoric acid (P 2O5 ) 
and potash (K 20 ) in the grain fed 
exceed that in the milk produced by 
approximately 1 2  and 18 million 
pounds (25 and 50% ) per year, re
spectively. Similar calculations result 
in an annual deficit of 24 million 
pounds of lime (CaO ). Only a small 
part of the forage is sold as such and 
besides some hay is imported. In the 
light of these figures and facts, theo
retically these dairy farmers should 
have to purchase lime only to main
tain at least the present level of the 
major minerals in their soils. This 
should be true, particularly of the more 
intensive dairy farms. That this theory 
has failed in practice is illustrated by 
the phosphorus-starved condition of 
many permanent pastures and the 
common response of legumes to addi
tional potash, even on the heavily ma
nured meadows. The reasons for this 
situation appear to be due in large part 
to improper handling and distribution 
of manure, poor management of pas
tures, and the fact that the soils were 
originally low in available minerals and

were further depleted by the selling of 
crops and animal products before the 
advent of the present intensive fluid 
milk period.

Assuming that these factors are the 
major causes for the obvious phos
phorus and potassium deficiencies of 
our Northeast dairy farm soils, then 
over a long period a much better situa
tion should result from the adoption of 
such practices as: ( 1 ) saving of all the 
urine excreted indoors, by means of 
tight gutters and sufficient absorbent,
( 2 ) storing the manure in water-tight 
pits and for as short a time as possible,
(3 ) applying manure in smaller 
amounts over more acres, including the 
permanent pastures, and (4 ) control
ling the grazing of pastures and the dis
tribution of voidings by fencing pas
tures into smaller areas and rotating 
them for day and night use. Even on 
the very intensive farms the adoption 
of these methods, plus adequate lime, 
will not bring impoverished land to a 
high level of crop production in a short 
time.

From the evidence that has been pre
sented, it would seem that the first step 
in increasing the effectiveness of plant 
food use on dairy farms would be to
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add to the manure produced a liberal 
supply of phosphorus and on many 
farms, potash, the two elements most 
likely to be deficient and therefore 
needed. An effective way to supply 
superphosphate is to spread one to two 
pounds in the gutter each day for each 
cow. Since potash materials should not 
be used where they will come in con
tact with animals’ feet for long periods 
of time, a practical means of supplying 
both phosphate and potash is to add 
from 50 to 75 pounds of superphosphate 
and about 25 pounds of muriate of pot
ash for each spreader load of manure 
before hauling to the field. Such a 
practice has the advantage of increasing 
the amounts of phosphorus and potash, 
so that the treated manure contains the 
plant-food constituents more nearly in 
amounts required for the crops com
monly grown.

Manure alone, even when adequately 
reinforced with phosphorus and potash, 
is seldom abundant enough to take 
care of the full plant-food needs of 
both crop land and pastures. For its 
most economical use, especially where 
corn is grown chiefly for silage, prac
tically all of the manure produced 
should go on the land to be used for 
this crop. At the average annual rate 
of production of manure per cow, ap
proximately 13 tons, it can readily be 
seen that there will be enough only for 
about one acre of corn for each cow, 
scarcely enough for the acreage of this 
crop normally required.

More and more the trend on dairy 
farms is toward a smaller acreage of 
such cultivated crops as corn and the 
more extensive use of grasses and le
gumes. Under these conditions, ob
viously there will not be enough ma
nure to go around. Because of this, 
and because heavily manured pastures 
are invariably less palatable, its use 
should be restricted to moderate appli
cations on land used for corn silage and 
the supplemental annual crops that 
may be required, and to an annual ap
plication of four to five tons per acre 
on as much of the permanent grassland 
acreage as possible. It will be neces

sary, therefore, that the major portion 
of the plant nutrients, particularly for 
the permanent grass and legume pas
ture, be supplied for these crops as 
commercial fertilizer.

Except on soils unsuited to the grow
ing of pastures because of poor drain
age or sandy or stony character, a sys
tem of fertilization that will supply an 
abundance of the necessary plant-food 
elements may be expected to increase 
the carrying capacity of pastures from 
50 to as much as 100%. There are 
many dairy and livestock farms in the 
Northeast where pastures are so fer
tilized and managed as to provide the 
bulk of the feed requirements of the 
herd from May 1 to October 15. On 
such farms milk or other livestock 
products are produced much more 
cheaply and with much less labor than 
on the average farm where only about 
2  months of grazing can be counted 
on. Stretching the pasture period from 
the low average of 2 5 4  to possibly 554 
or 6  months by proper fertilization and 
management has been found to be 
easily possible. Certainly it would ap
pear that the development of practices 
that will make this possible constitutes 
the major problem in any sane, ra
tional pasture program under North
east conditions.

Research Points the Way

What fertilizers to use and the rates 
at which they should be applied to give 
the most economical returns of high- 
quality forage have been pretty accu
rately determined by the research men 
of the state agricultural experiment sta
tions. The Dairy Research Farms that 
have been established in many states 
are demonstrating in a very practical 
way that research practices can be 
profitably applied. And too, the county 
agents and extension specialists are do
ing a fine job of taking the more prac
tical research practices direct to the in
dividual farms. The contributions of 
these men provide abundant ammuni
tion to the dairy and other livestock 
farmers of the country for meeting their 
production goals.
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Festive Philosophy
(From page 5)

HEN I registered at the Har
rington, the helpful clerk in

quired solicitously if I had chartered a 
truck for the back haul. I was at a 
loss to know his meaning until he told 
me that if I intended to gather the right 
dope from the W FA, FDA, and what 
else there was, I would be super-laden 
with data, errata, and agenda, enough 
in sooth, he said, to start what might be
come a “free library” but hardly a cir
culating one. Recalling my own fling 
at sundry handouts in bygone times 
thereabouts, I went out and hired two 
trucks.

I hate to disappoint anyone, but let 
there be a dense veil and an opaque 
screen put between me and thee con
cerning details of my Capitol adven
tures. After paying goodly sums for 
those trucks and their excess burdens, 
and handing large fees to eye doctors 
and foot fixers, I find myself back home 
in no reforming mood. My stock of 
reform is run out.

The reason is that I came to give 
orders and got them instead. I never 
knew there were so many kinds of 
orders or enough digits and letters to 
classify them all. Even my erstwhile 
cronies of depression days seduced me 
with them. Whenever I assayed to ex
plain some homeopathic point of view 
in ordinary Midwest lingo, they halted 
me, rang for a clerk or two, and told 
them to heap me up with historical, 
legal, philosophical, and metaphysical 
backgrounds, plus directives on dilem
mas and orders of infinite length.

For one fleeting moment I imagined 
I’d made the grade. It was when I 
went into a huddle with some boys in 
the information division, lads of my ilk, 
open-faced, candid, creatures of my own 
known world. But even they were im
potent. Asking for a final statement 
on a very critical emergency climax. I 
was told that it would take two weeks 
more because the lawyers had to rewrite 
what the economists muffed. But please

leave them my address and hope for the 
best, they said.

So thinkses I to myself, here I am 
back in the old bailiwick, buffeted and 
baffled, with more bunions than brains. 
There is only one other spot where my 
talent may serve to uplift our Ameri
can ideals and bring to pass the safe 
landing field in a slough of despond.

I cannot convince my erring brother 
and sister consumers that they are often 
chiselers and cheaters; nor can I make 
a dent in the rock-ribbed monolith of 
bureaucratic indifference. Hence, one 
place and only one remains for me to 
exercise my rare ability and practice my 
powers of persuasion. That is the rural 
region, the haunts of my humdrum 
existence, the section where everyone 
is a native patriot and a sacred un
spoiled sacrificer. If there is any place 
where I can bid for votes and kiss the 
babies with relish and gusto, it is out 
where Maud Muller rakes the hay.

I TO LD  myself not to promise them 
anything or give them anything, ex

cept the dickens. They like straight- 
shooting even if it nicks them, but wise 
politicos tell me that he who expects to 
gather ballots by cash dispensations is 
just going against the rural grain. You 
can’t buy them off. They usually vote 
opposite to the direction from whence 
tbe bribe comes. It isn’t right to say 
they bite the hand that feeds them. 
They just prefer to do their own grazing.

Being weary of reforming, I chose the 
pleasant fields of agriculture for my 
campaign because farmers have so little 
crying need for immediate reform of 
any kind, except in tiny driblets applied 
in a sugar-coated way.

To that end I might pick on some 
crazy croppers who drain their soil re
sources, to bleed this and coming gen
erations, or allow their farms to help 
widen the delta of the Mississippi. But 
no doubt that sin rests with a minority, 
so you must talk about it in a plausible,
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general way, and let the worst sinners 
write their own tickets, or else see the 
county agent.

Or, I could raise Ned with them 
about the frequent custom of competing 
for this and that fruit or fat in this or 
that market, using excise fees and state 
tariffs and sundry quarrelsome debates 
to outlaw and outguess the other pro
ducers.

BU T I know full well that farmers 
find themselves at the year’s end 

with plenty of problems and great re
sponsibilities. Most of their worst prob
lems and vexations are hardly of their 
own making, as a rule. So you can’t 
go out before them with dizzy and daz
zling demands and get away with it. If 
there’s a spot where a stump speaker’s 
feet must reach clear to the solid 
ground, it’s when he tours for rural 
support.

Naturally, they are human and detest 
a reformer who raves about improve
ments, unless those correctives are to 
be applied to labor unions or bloated 
capitalists. Yet they are not entirely 
prejudiced about reform either. Their 
idea is that every man should be his 
own reformer, and administer his own 
medicine himself in doses that won’t 
keep him off feed too long at a time. 
In many years of contact with rural 
minds I have observed many of them 
take a hint unobtrusively and then go 
out on the sly in the barn or back pas
ture and put that new idea to work 
without broadcasting it in a revival 
meeting. They are smart men, and you 
don’t have to label the bottle when you 
pass it around.

It’s nice for candidates like myself, 
too, because farm folks can swallow ad
vice given offhanded that way without 
getting hopping mad and refusing to let 
you finish the roast chicken. You just 
leave with kind remarks about the 
weather and let the reform germs sizzle 
automatically.

So I close my announcement of am
bitions with a small message delivered 
in “parable” form. Ever since the origi
nal parables were spoken to country 
folks, it’s been the kindest and smooth
est way to get over a tough situation 
and make rural communities see their 
relation to the national turmoil. So 
here is my only campaign speech, let 
it go for what it’s worth on the above 
indirect system:

Suppose you are the manager of a big 
ranch and over in the next community 
a cattle stampede breaks loose, led by a 
couple of mad bulls, and they send over 
posthaste for you to send help pronto. 
So you dispatch your best bull wranglers 
and lariat tossers with enough guns, 
grub, and horses you think will do the 
trick.

Meanwhile the rest of the ranch 
hands suddenly decide to join the 
miners’ union if you don’t hike their 
wages before night, and the family be
gins to scrap with the kitchen help, up
setting the stove and busting out a fire.

Just then a phone call comes from the 
stampede zone that more critters have 
broke into a ruction and they need 
more men, gear, and Gatling guns to 
keep the animals from devastating the 
countryside. As you get set to issue 
orders and agree to anything so as to 
keep manpower going in the direction 
of the fracas, a cyclone cloud hoves in 
sight on the horizon and the storm 
cellar caves in.

LET this ranch boss represent the 
 ̂ President of the United States 

under conditions and circumstances too 
evident to mention. And yet they say 
there’s quite a few folks eager and will
ing to take over his job and do it better! 
Kinda funny, isn’t it?

With this sentiment plus the usual 
holiday felicitations and remembrances 
to all my constant friends, I bow back 

y off the platform, still unable to deter
mine what to run for.
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PUNT FOOD

•  MILLIONS of years ago, prehistoric forests gathered 
Nitrogen as they grew. Today this Nitrogen is recovered 
from coal by modern coke and gas plants as by-product 
Domestic Sulphate of Ammonia. The manufacture of 
Domestic Sulphate of Ammonia and its use as a plant 
food are graphically portrayed in the 16 mm. sound and 
color motion picture "Plant Food from Coal.” This film, 
with a running time of 39 minutes, is available for educa
tional use. For information, communicate with:

? ! .

Educational and Research Bureau 
fo r By-Product Ammonia 

50 West Broad Street, Columbus 15, Ohio

fm 0 0  f  This handsomely-illustrated 24-page 
• ' M r l  booklet is based on the film and is  

filled with full-color pictures taken from the film. 
It ia yours for the asking!
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A young preacher came to one of the 
distant settlements, and started to re
form the natives. Among other things 
to which he objected was smoking by 
women. He stopped one day at old 
Nancy’s cabin and found her enjoying 
an after-dinner smoke on her corncob
pipe-

“Aunt Nancy,” he said, “when your 
time comes to go, and you apply for ad
mission at the gate of Heaven, do you 
expect St. Peter will let you in if he 
detects the odor of tobacco on your 
breath?”

“Young man, when I go to Heaven, 
I expect to leave my breath behind.”

“Every man’s ambition is to marry 
a good cook, a witty companion, a 
skillful housekeeper and a devoted 
wife,” declares a writer. Yes, men are 
naturally polygamous.

HOMESPUN

Mountaineer: “Listen, woman, who’s 
wearin’ th’ pants ’round here, anyhow?” 

H is Wife: “Joe’s wearin’ ’em today. 
Paw. You’all will have ter stay in th’ 
cabin.”

“As I understand the case,” said his 
honor, “you and your husband had an 
altercation and you were kicked in the 
ensuing rumpus.”

“No, sah, Jedge,” replied Mandy. 
“Ah was kicked in de stummick.”

Gob: “Am I the only man who ever 
kissed you?”

Girl: “Why will every man ask the 
same question?”—U. S. S. Nevada 
Cheer-Up. *

Small Niece: “Boys is awful coarse, 
isn’t they?”

Aunty: “Why do you think so?” 
Small Niece: “Bobby calls his new 

coat a ‘sweater’ stead of a perspira- 
tioner.”

GOB HUMOR

’Twas just the other evening, 
In a fortune-telling place,
A pretty gypsy read his mind 
And then she slapped his face! 

—U. S. Coast Guard Magazine

Speaker—“I have lived in this town 
all my life. By actual count there are 
fifty-five taprooms and saloons in the 
town, and I am proud to say I have 
never been in one of them.”

Voice—“Which one is that?”

“If you refuse me, Irma, I shall never 
love another.”

“That last part is Oke with me, but 
what I want to know is, will it hold 
good if I accept you?”

Advice is the counsel old men give 
young men when they can no longer 
set them a bad example.

“Mamma, how do you get the cubic . . . .
contents of a barrel?” '  He: “I’m not feeling myself tonight.
• “I don’t know. Ask your father.” She: “You’re telling me!”
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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 Held 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  Y O R K  CHICAGO LO S A N G E L E S

BORAX
jpti cuyucultusie

20 Mule Team . Reg. U. S. P at. Off.



Save That Soil
A 16mm., sound, color film depicting the early South, the results of the 
one-crop system , and the reclam ation and conservation of Southern soils 
through the use of legumes and modern methods of soil management. 

Running time, 28 min. (on 1200-ft. reel).

W e shall be pleased to loan any of these films to agricultural colleges 
and experiment stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and members of the fertilizer trade.

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible) and period of time of loan.

16MM. CO LO R F IL M S  A V A IL A B L E
Potash in Southern A griculture  
In the Clover
Bringing Citrus Quality to Market 
Machine Placem ent of Fertilizer  
Ladino Clover Pastures

Prunes 
New Soils from Old 
Potash Production in America

Potash from  Soil to Plant 
Potash Deficiency in Grapes and

For additional information write:

AM ERICAN POTASH IN STITU TE, INC.
1155 Sixteenth Street W ashington 6, D. C.
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THE PROVEN SEED PROTECTANT

Sperg ° n has these additional ad
vantages. It is safer, surer and 
easier to use. Works in any type 
soil, self-lubricating, compatible 
with inoculation and longer last
ing. For increased yields and 
profits use Spergon. For com
plete information see your dealer 
or write to

UNITED STATES RUBBER C O M P A N Y
NAUGATUCK CHEMICAL DIVISION 

1230 Sixth Avenue, New York 20, N. Y.



POTASH in
▼  NORTH AMERICA
' W  B y  J .  W.  T U R R E N T I N E
  P res id e n t  A m erica n  Potash Institute

A M E R I C A N  C H E M I C A L  S O C I E T Y  M O N O G R A P H  NO.  91

• • •

AMONG American chemical industries that have attracted national and 
. international attention due to their war-emergency performance, few 

have exceeded the American potash industry.
This interesting and well-written survey of the development of the American 
potash industry during the last fifteen years is particularly important at 
the present time, when the food problem is second in importance only to the 
war itself. After a brief review of the present sources of potash, complete 
details are given as to production, both domestic and foreign; present 
status of the industry; and its future prospects. Special attention is ac
corded to Carlsbad, N. M., and Searles Lake, Calif., developments, and to 
the fundamental technology of potash. This important volume has been 
made unusually attractive by the inclusion of a large number of excep
tionally good photographs of all phases of the industry.
Dr. Turrentine, of the American Potash Institute, is one of the country’s 
leading authorities in this field. His work will be welcomed as a most 
significant addition to the literature of the subject by all who are interested 
in any way in the production and use of potash and related products. This 
book will be required by public libraries, as it is the only source of reliable 
information on the current status of this vital resource.

CHAPTERS
Introduction: Fifteen Years in Review 
The Uses of Potash in American Industries 
Technology of Potash Production 
Conclusion

186 Pages . . .  Illustrated . . . $3.50
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