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H o s i& t t  ^ e lic i& n c ie d

T H R E E  E L E P H A N T  B O R A X

W ITH every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

THREE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:
American Cyanamid & Chemical Corp., 

Baltimore, Md.
Arnold Hoffman & Co., Providence, R. I., 

Philadelphia, Pa., Charlotte, N. C.
Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

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

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

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

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

Mass.
Thompson Hayward Chemical Co., Kansas 

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

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

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

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

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

Pioneer Producers o f Muriate o f Potash in America
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Renunciation

w

JANUARY is the Time for Reform. Renunciation and self-abnega
tion have caught up with me again! I am once more in the throes 

of humiliation and ready for high resolves. From time immemorial, 
or ever since I can remember anyhow, New Year’s was noted as a 
milestone at which to stop and renounce something. I will not bore 
you with the things I have vowed to renounce and relinquish, but I 
have found at long last a keen way to accomplish my self-torture with 
less likelihood of being accused of backsliding. My simple secret is one 
which you can use with equal celerity. New year’s is a dandy time to 
renounce something when it’s something you can’t get!

Taking out my list of possible taboos, the brands of cigars, cigarettes, and
I might first resolve to quit tern- pipe tobacco now available on short
pestuous liquors—but I seldom find notice from my corner smoke-shop
a person with a free-treating habit these make an undiluted combination of ma-
days; which means that the breaking of terials which are far easier to quit than
such a pledge would be so expensive to continue.
that a sane Scotchman would never So we have herein to be thankful for
mock his deprivation so wantonly. scarcity, which now breeds sanctity.

Next in the roll of vices to vanquish This means of reforming is by no whit
is the nasty old smoking habit. Here new, but it is far easier on the ego and
is where my new patent recipe for re- the peace of mind (and your family)
nunciation comes in handy for 1945. than the old-fashioned method of keep-
For experience recently tells me that ing the awful temptation constantly in
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view of the victim. While I cannot 
exactly say that this new rule envisages 
the theory of “out of sight, out of 
mind,” it surely has some advantages 
over the system I once invoked so 
lamentably on former spurts of tem
porary reform. But in those days, 
there was always a surplus of the sinful 
things staring me in the face. I had 
to wrestle with myself alone, not the 
whole industry responsible for my 
weakness. Now that the industry itself 
has gone back on me, now that the 
supply is curtailed, I merely turn my 
thoughts to handy substitutes, like essay 
writing.

AT  this juncture some of my ardent 
fans may cast doubt on my ability 

to hit it up on high minus the comfort
ing and solacing stimuli administered 
copiously in bottles and packets—and 
in solemn truth I share their solicitude.

Yet, as I said previously, some things 
are easier to refrain from than to relish, 
to wit: placed before me as I type are 
four alleged cigarette assemblies, en
titled respectively, Delhi, Fumiglue, 
Smudglets, and Turpentines. On my 
table are two Mahatma Gandhis that 
sell for 30 cents each and have a sneak
ing resemblance when ignited to those 
good old Wheeling stogies we used to 
get sick on thirty years ago. A kind 
neighbor dropped in and donated a 
Missouri corncob pipe and a yellow bag 
of Standard of the first rank. Now I 
am safe and secure from temptation 
and enjoy mellow thoughts of the man
ner in which my original favorite 
smokes are being used to keep up the 
watch on the Rhine.

Thus armored against surrender, I 
relax and conjure up anecdotes of boy
hood, when first I learned to puff the 
weed.

We got the idea of using cigarettes 
from an older brother who came home 
on summer vacations. He would loll 
in the faded hammock and indulge in 
his vice with nonchalance. The little 
white bag with the yellow draw string 
and gaudy bull picture on the label, the 
tiny leaves of rice paper, the deft finger-

work, then the quick lick and the 
twisted end, finally the lighted match, 
and away he went!

The only brand of ready-made cigar
ettes sold in our section was Sweet 
Caporals, bearing the red cap trade
mark. I never had money to buy any 
and haven’t seen a packet for years.

You couldn’t stand a cigarette made 
from the kind of pipe tobacco the men- 
folks used in our neighborhood. It 
was too stemmy and hard to wrap any
how, and blistered the tongue off a 
wagon. The only other manufactured 
leaf to be had was fine-cut, a popular 
“Tiger” brand of eating tobacco much 
favored by my father and other veterans 
used to hardships and small pleasures.

He kept his round, flat, five-pound 
tins of this juicy tidbit on a shelf in the 
cellarway. I used to lift the lid on the 
sly and borrow some of the stringy 
fibrous stuff, and I began chewing on 
this mixture before I ever tried to smoke 
it. Once I reached for it and missed, 
and pulled the whole outfit off the shelf 
and scattered it down the stairs. This 
scared me so that we abandoned home 
pilfering parties, and instead we tapped 
the stocks in reserve at the janitor’s 
shop in the high school. However this 
material was hard to deal with, as it 
was made like Civil War hardtack in 
big oblong plugs, redolent of molasses, 
and as tough to cut as a hickory stick. 
Sometimes we found some twisted ropes 
of flavored leaf, which looked some
thing like crullers without the grease 
and tasted like an abandoned bird’s 
nest.

BU T all this was risky and unsatis
factory for smoking in the bur

rowed dirt cave den we liked to hide 
away in as kids. Here we kept our 
Diamond Dicks, Western Wild Life, 
King Brady, and the Liberty Boys of 
’76 series, all sticky and damp with 
mold, but mighty magical for a sub- 
rosa spell of urchin camaraderie.

These retreats were out in the 
meadow handy to the main source of 
cigarette substitutes. The plant we 
used was the well-known mullen. As
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the summer advanced, its lower circle 
of leaves got brown and crusty. These 
we picked and crumbled up. News
papers furnished our wrappers. Wet 
mouthings usually made a soggy mess 
hard to light and floppy on the draw, 
so we swallowed more mullen than we 
whiffed. Our secondary substitute was

corn silk. Its only claim to perfection 
in perfectos was a sort of faint resem
blance to fine-cut, while the smoke was 
sweetish and flat.

When officials report that 329 billions 
of cigarettes were manufactured in 1944, 
of which 90 billions were reserved for 
the armed forces, it surely emphasizes 
the change in tobacco customs since the 
days I have been telling about.

I often think that whiskers and chew
ing tobacco went together as naturally 
as smooth faces and cigarettes do today. 
Anyhow all my uncles as well as Dad 
and his cronies carried their leaf inside 
their cheeks in bulging pouches, dreen- 
ing away,the residue by gravity into 
their noble hirsute adornments. Whis
kers hid some of the smart color effects 
except when a guy got old and had 
long white alfalfa, whereupon the 
streaks trickled down in weird patterns.

You who are addicts to smoking 
accoutrements may tell Friend Wife 
for me that she has no kick coming 
about a few ashes on the rug or an 
upset baccy box. If she had been 
married half a century sooner, her woes 
would have been much multiplied by 
virtue of the masticating habits of the

male—which did not cease when he 
finished his pie. It was just beginning, 
for his next move would be to go into 
the parlor and snag off a wad of Climax 
or Battle Ax, reach for the tin spittoon, 
and sigh with relaxed content.

Give her a roomful of argumentative 
menfolks waiting for election returns 
with one spittoon between them, and 
all the charwomen in New York would 
be kept busy mopping up those over
shots. And moreover, to be explicit 
about it, once a day or oftener some 
member of the family was penalized 
for misconduct, and sentenced to the 
job of swabbing out the cuspidors.

I haven’t had a spittoon in my house 
since I was married. Quitting the chaw 
habit is not the main reason why. I’ll 
give you one guess at it.

But I see they still keep cuspidors in 
every regulation hotel room, besides the 
ash receivers. I presume they cater to 
all tastes and don’t mind a little over
head to keep things clean underfoot. 
Yet guests who chaw their leaf these 
days are as rare as the ones who smoke 
cigarettes! Again I say, the cver-ready, 
clean-shave outfits have much to do with 
the per capita decline in juice produc
tion.

TO some menfolks it’s painful to 
suffer direct customer competition 

from the women and girls in matters 
of smoking. Especially in a tight situa
tion like this I hear renewed regrets 
that women risk their health and breath 
on such vile concoctions, or crowd their 
way into some ill-smelling rest-room to 
fumigate with fags. They complain 
that this endangers the next generaiton 
and makes the present female line 
brazen and debauched. In fact, it’s the 
same kind of arguments Dad and his 
buddies used in opposing women suf
frage in the nineties. Only it carries 
no more weight than a flea, and is about 
as sane as trying to stop the war with 
a prayer.

On the contrary, I like to have good 
company in whatever business I engage. 
It gives me more independence and 

( Turn to page 49)



Fertilized Corn Plants Require 
Well-ventilated Soils

B f  Q . n  j/ o / a

Lafayette, Indiana

UNLIKE rice, cranberries, weeping 
willows, cypress, and other water- 

loving plants in general, corn plants 
grow best in well-drained and aerated 
soils. They cannot endure wet soils for 
any length of time and cannot get 
along without plenty of oxygen for 
their hard-working root systems. Few 
of us realize the amount of work which 
the roots of corn plants carry on. They 
must anchor the plants firmly and must 
absorb mineral nutrients in abundant 
amounts to support the demands of the 
above-ground, sun-lighted parts of the 
plants. They are the living parts of 
the corn plant which we frequently 
overlook when we try to diagnose foli- 
age-deficiency symptoms or become dis
satisfied with the size and quality of 
the ears produced.

The root cells contain living proto
plasm which must be nourished with 
foods delivered to them from the green 
parts of the plants. The root cells 
breathe and need ample supplies of 
oxygen for their respiration. They 
give off carbon dioxide as a by-product 
which if it accumulates and dilutes 
the oxygen supply in the air spaces 
around the roots becomes harmful. 
Hence it is important to have the root 
zones well ventilated, i.e., ample oxy
gen for the breathing roots and the 
continued oxidation of plant nutrients, 
and to provide escape avenues for ac
cumulated carbon dioxide and other 
gases generated in soils when organic 
matter decomposes.

Many fields of corn in the Midwest
ern States during the past season were 
fertilized by placing large amounts of 
fertilizers into the plow furrows when 
the fields were plowed. Frequently

large amounts of organic debris of 
former crops were also turned under. 
The fertilizers used were mosdy thostf 
containing high percentages of nitro
gen, such as 8-8-8 and 10-6-4, and 
were applied at rates from 800 to 1,200 
pounds per acre. In addition, the 
plants were fertilized in the row with 
starter fertilizers of various grades and 
rates.

Excellent results were obtained in 
practically all cases where the soils 
were found to be well-drained and in 
good tilth, and where the stands of 
corn and the rainfall were ample. In
creased yields of from 15 to 85 bushels 
of corn were harvested. When the 
applied fertilizers produce these profit
able increased yields, much satisfac
tion to the growers results.

Negative Results Studied
However, during the latter part of 

the 1944 growing * season numerous 
cases of “negative’’!  responses to the 
plow-furrow fertilizers were reported. 
The heavily fertilized plants were no 
better than the plarflts fertilized in the 
regular manner with row applications. 
Some of the growers were ready to 
condemn this plowftinder method of 
using fertilizers because it did not work 
in their fields. It became quite im
portant to discover whether the method 
was at fault or whether the grower 
was at fault in using the method in 
fields unsuited for it.

It has been the opportunity of the 
writer to study a number of these so- 
called “negative-response” fields in sev
eral states. In all cases the situations 
found were very much the same. By 
going underground and noting the
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roots of the non-responsive plants and 
by splitting open lengthwise the af
fected corn plants, the story of root 
suffocation and poisoning of the joint 
tissues unfolded. The disintegrated 
joint tissues in the base of the plants 
showed why many of the dependent 
roots were starved in addition.

Briefly, the diagnosis of these trou
bles seemed to be as follows: when 
large quantities of organic matter and 
nitrogen-carrying fertilizers are plowed 
into the soil, enormous amounts of 
nutrient and energy materials are avail
able for the corn plant roots and the 
soil organisms, mostly bacteria and 
fungi, to feed upon. These stimu
lated activities create a large demand 
for oxygen for both the growing corn 
roots and these other soil inhabitants. 
In well-drained soils in good tilth and 
aeration capacity, the oxygen of the 
air and that carried into the soil in 
rain is adequate for all the living en
tities involved as in Figure 6. When 
the supply of oxygen in the soil air and 
water becomes insufficient for the living 
corn roots and microorganisms, an 
oxygen tension is created under which 
the corn roots cannot compete with the 
soil bacteria and fungi, Figure 5. The 
corn roots need free oxygen while the 
bacteria in manifold reduction proc
esses can extract it from numerous 
oxygen compounds in the soil as well 
as those in the applied fertilizers.

Such conditions occur mostly in 
heavy-textured soils, either because of 
poor drainage facilities or because the 
tilth or porosity of the soils has dete
riorated due to a depletion of the 
original organic matter. In some of 
the fields the penetration of oxygen is 
adequate only three to four inches be
low the surface, or maybe to the plow 
sole, and the roots of the corn plants 
remain healthy to these depths. When 
the oxygen deficiency occurs in this 
six- to eight-inch zone, the conse
quences are serious to the corn roots, 
as shown in Figure 5. The roots 
closer to the surface may survive but 
the deeper ones succumb to suffocation

and/or poisoning from the reduced 
compounds 'produced by the bacteria, 
technically known as anaerobes, when 
competing for oxygen under the ê 
conditions. Some varieties of corn 
plants respond to these conditions of 
oxygen deficiency by producing “brace- 
roots” from joints above the surface 
of the soil. These roots are stimu
lated into growth not so much by the 
swaying of the corn plants as by de
fections of the lowermost joint tissues 
in the bases of the stalks. The brace- 
roots grow into the upper layers of 
the soil and function in these aerated 
parts.

Diagnosis Relatively Simple
The diagnosis of these aeration-de- 

ficiency troubles is relatively simple. 
In most Midwestern soils there are 
large quantities of iron compounds 
which are very responsive to the con
ditions created by oxygen tensions in 
the soil. When the demand for oxygen 
for the rapid decomposition of organic 
matter takes place under the usual 
warm soil conditions in summertime 
and the supply of oxygen in the soil 
air and moisture is insufficient, the 
ferric-iron compounds will give up 
some of their oxygen to the organisms 
and ferrous-iron compounds are 
formed. The relative extent of the 
reduction of ferric iron to ferrous iron 
at different levels in the soil profile 
must be detected within a few seconds 
in the field when the soils under these 
conditions are studied. By means of 
simple chemical tests described later, 
the depth of oxygen penetration into 
the soils can be noted by determining 
how deep ferric iron is present in the 
soil.

Corn roots thrive in the soil layers 
when the tests show most of the iron 
in the ferric condition. When the 
tests for ferric iron become less and 
the amounts of ferrous iron increase, 
the roots are damaged either by suf
focation or by deleterious materials 
such as nitrites, sulphites, sulphides, 
and unoxidized organic acids gener
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ated under these conditions of oxygen 
deficiency. Some of the nonresponsive 
corn plants in fields with plowed-under 
organic matter and fertilizers had liv
ing functioning roots only in the upper 
three to four inches. The tests for 
ferric iron were positive only in these 
upper parts of the soil profile.

In responsive corn fields the soil 
tests showed ferric iron in abundance 
to 20- and 30-inch depths. Accord
ingly, it was apparent in a most strik
ing way that corn roots are very sensi
tive to the oxygen deficiencies, as in
dicated by these ferric and ferrous iron 
tests. When conditions in the soil, 
such as occur with temporary water
logging, poor porosity, compaction 
from plowing the soil too wet, and 
slow drainage, favor even temporary 
anaerobic decomposition of the or
ganic matter to the extent that ferric 
iron and other compounds lose their 
oxygen, corn roots in these oxygen- 
deficient zones are damaged severely 
and cannot function normally in ab
sorbing nutrient materials.

These aeration diagnoses can be 
made at any time during the growing 
season. By making quick soil tests for 
ferric and ferrous iron in the field from 
freshly exposed soil and observing the 
state of health of the corn roots under 
these various conditions dyring the 
growing season, it becomes very obvi
ous why corn roots can utilize fertilizer 
materials only when they are supplied 
with oxygen, either from the soil air 
or rain water, at a level sufficiently 
high to keep most of the iron com
pounds in a ferric state. They must 
remain absolutely healthy when in com
petition with all of the other soil in
habitants for plant nutrients. When 
the competitive conditions favor the 
corn plants, they can then absorb the 
plant nutrients in sufficient amounts 
to produce high yields of good quality 
corn. It is true also that under these 
soil conditions of good aeration the 
fertilizing materials remain in the best 
form for absorption by the roots.

It is hoped that these observational

and simple chemical test diagnoses will 
direct the attention of research stu
dents in soil fertility to these aeration 
problems connected with the deep 
placement of fertilizers for corn and 
other crops. If any conclusions can 
be drawn from the above report, they 
would be that to grow corn success
fully in seasons with adequate rainfall 
the soil must be in good physical con
dition to supply oxygen adequately to 
the functioning root system in compe
tition with all of the other environing 
factors. If the soil does not have good 
ventilation, it may be necessary (a) to 
fertilize deeper rooting legumes, such 
as alfalfa and sweet clover, (b) to use 
drain tiles and/or establish drainage 
ditches, and (c) to practice deeper 
tillage if a plow sole or hard-pan has 
developed in the field. Keep in mind 
always that corn roots breathe and re
quire oxygen to perform their all-im
portant task of absorbing mineral nu
trients from the soil.

Chemicals and Technique Used in
Diagnosing Oxygen Deficiencies - 

in Soils for Corn Plants
Obtain a supply of 3-inch filter pa

pers and prepare three test solutions, 
A, B, and C, as follows:

Solution A.—Hydrochloric acid
(H C1). Dilute concentrated CP acid, 
one part acid to 4 parts distilled water 
by volume.

Solution B.—Potassium thiocyanate 
(KCN S). Dissolve 10 grams potas
sium thiocyanate in 100 ml distilled 
water.

Solution C.—Potassium ferricyanide. 
(K sFe(C N )e). Dissolve 0.5 gram in 
100 ml distilled water.

Place all three solutions in separate 
bottles with droppers. They must be 
ready for quick service.

Tests for Ferric and Ferrous Iron
The soil tests for ferric and ferrous 

iron must be. made within 20 or 30 
seconds on samples from freshly ex
posed soil surfaces. With a spade dig
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CHEMICAL TESTS FOR FERRIC AND FERRODS IRON 
IN SOILS

Fig* 1. Plaoe soil samples on 
orease at (a) and (b)* Add 
two drops aoid-A to soils and 
fold papor tightly*

Fig* S. Rod oolor (a) indioates 
Ferrio iron*

GOOD AERATION.

a  b
Fig. 2. To wet areas apply 
one drop Sol. £ to (a)* and 
one drop Sol* C to (b).

Fig. 4. Faint red or no eolor 
at (a) and blue oolor at (b) 
indioates Ferrous iron 

POOR AERATION

a hole 12 to 18 inches deep in area 
to be tested, or use a soil auger if avail
able. Take soil samples at 3-, 6-, 9- 
and 12-inch depths, deeper if desired, 
for the tests. Test the samples one at 
a time from a fresh surface at each 
level, by the following procedure:

1. Crease a 3- or 4-inch filter paper 
once.

2. Place two soil samples approxi
mately the size of a navy bean, on the 
filter paper as shown in Fig. 1. Com
press the sample, and then add 2 drops

( Turn to page 45)

INTERPRETATION OF SOIL TESTS

Blue
Blue
Blue
Blue

Poor aeration* 
Toxic materials 
produoed.

are

Fig.
notte sts are stable.Fig. 5Notet The soil oonditions indicated by these 

Both ferrio and ferrous iron may be found in some tests depending on 
whether the soil oxygen deficiency is improving or getting worse* 
Weather oonditions* drainage facilities and other faotors will aid in 
the diagnosis*



T hjg  ru ra l ch u rch , lo ca ted  In a com m u nity  o f  good  la n d , re fle cts  th e  s ta b ility  and secu rity  o f  th e
p eo p le  i t  serves#

Better Rural Churches 
Through Wise Land Use

B f  D . S .  B u ie

Regional Conservator, Soil Conservation Service, Spartanburg, S. C.

SINCE early pioneer days in the 
Southeast the church has been an 

integral part of rural community life. 
The early settlers were deeply religious, 
and enjoying the religious freedom this 
country afforded usually established 
their churches shortly after arriving in 
the communities where they chose to 
live. The first churches were crude, 
simple structures, but later as the com
munities grew and prospered, better 
and more imposing church buildings 
were erected.

It is not unusual today, however, to 
find abandoned rural churches in the 
Southeast, or churches that have de
clined and are now relatively impotent 
in community life. At one time these 
churches were the centers of rural com
munity life, and for most part were ade

quately supported by their congrega
tions. Various social and economic 
factors such as periods of agricultural 
depression, shifts of population, growth 
of tenancy, and the villageward trend 
have retarded or adversely affected the 
rural church; but probing deeper its 
demise or decline can in many instances 
be linked directly to land misuse and 
the attendant loss of productive soil 
through erosion. The vicious chain 
of land misuse, erosion, soil depletion, 
idle land, and lower farm income 
seriously lowers the efficiency of nu
merous rural churches, and ultimately 
may cause the abandonment of many.

In the early days before extensive 
transportation facilities were developed, 
each farm or plantation in the South
east was practically self-sustaining.

10
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T h is  c h u rch , lo ca te d  in  an  area  o f  severely  erod ed  lan d , co n trib u te s  on an  average on ly  $ 1 0 5  an n u ally
tow ard  th e  su p p o rt o f  its  pastor*

With the invention of the cotton gin, 
development of transportation facilities, 
and an increasing world demand for 
cotton, the acreage planted to this crop 
was greatly expanded. More land was 
cleared and finally steep, hilly fields as 
well as the more nearly level fields were 
planted to cotton. Once a field be
came too badly eroded for economical 
cotton production, it was abandoned 
and more new land was brought into 
cultivation.

Under a cotton economy, the South
east at first enjoyed considerable pros
perity. Fine country homes and plan
tation mansions were erected. In those 
days the land produced well and could 
support such homes. Today, and in 
striking contrast, many of these homes 
are badly deteriorated and hardly suit
able for human occupancy. In many 
cases gullies lead almost up to the broad 
porches of the once stately mansions. 
As might be expected, when the land 
declined in productivity and in many 
cases had to be abandoned, the homes 
deteriorated. Subsoil farming would 
not support the homes that had been 
established by exploiting a fertile top- 
soil.

Rural churches likewise have been

adversely affected by land misuse and 
erosion. When the land no longer can 
support good homes, the churches, too, 
decline. People living on badly eroded 
land simply are not able to contribute 
as much as the rural church needs on 
which to operate efficiently, to pay the 
pastor, and to keep its building attrac
tive and serviceable.

Although this close relationship be
tween* the productiveness of the land 
and the welfare of the rural church is 
apparent to those who have studied the 
soil and its importance to society, as 
far as could be determined few studies 
have been undertaken to provide a 
clear analysis or tangible evidence of 
this relationship. A recent study of 222 
rural churches in the Upper South 
Carolina Methodist Conference, which 
embraces the Piedmont section of the 
State, provides specific data showing 
the financial support the churches in 
areas of slighdy to severely eroded land 
receive from their constituent members. 
For the purpose of this study, the 222 
churches were, with the help of tech
nicians of the Soil Conservation Service 
who were familiar with local land con
ditions, classified into three groups. 
Forty-seven churches were placed in
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T a b l e  1 .— M e m b e r s h ip  a n d  A v e r a g e  A t t e n d a n c e  o p  2 2 2  R u r a l  M e t h o d is t  C h u r c h e s , 
S o u t h  C a r o l in a  P ie d m o n t , ‘ G r o u p e d  A c c o r d in g  t o  D e g r e e  o p  E r o s io n  o p  L a n d  
S u r r o u n d in g  E a c h  C h u r c h

Degree of erosion
Number of 

churches
Average

membership
Average

attendance
Percentage
attendance

Moderate.............................................. 47 160 79 49 .4
Moderate to severe............................ 89 132 63 47 .7
Severe.................................................... 86 105 49 46 .7

As reported by pastors in charge, October 1942.

the moderately eroded area group; 89 
in the group where erosion on the land 
ranged from moderate to severe, and 
86 in the severe erosion group. Ex
pressed in another manner it might be 
said that 47 of the 222 churches are on 
good land, 89 on average land, and 86 
on poor land.

The average membership of the 222 
churches (Table 1) ranged from 160 
for those on good land to 105 for those 
on poor land. Churches in the inter
mediate group, or on average land, had 
132 members. Apparendy, those sec
tions that were hard hit by erosion 
were not able to support a fair-sized 
farming population, which meant fewer 
church members. In this case a shift 
in population affected the church, but 
basically the cause was one of land mis
use which induced erosion. As returns 
from the land became less and less, its 
occupants turned elsewhere, many mov
ing from the community. Those who 
chose to remain on the impoverished 
land had to remain content with a

somewhat lower standard of living.
It was found that the percentage of 

members attending church more or 
less regularly was practically as high 
at churches on poor land as that of 
churches on the good land—46.7 per 
cent for churches on poor land and 49.4 
per cent for those on good land.

Financial contributions to the 222 
churches (Table 2) for all purposes 
over a 3-year period, 1939 to 1941, were 
tabulated for each of the three church 
groups, and here again the close re
lationship of the land and financial 
support for the church is borne out. 
The annual amount contributed to the 
churches on the good land over the 
3-year period averaged $1,135.21 for 
each church, and for the churches on 
average land and poor land the amounts 
were $762.48 and $533.27, respectively. 
Per capita contributions ranged from 
$7.09 for those living on the best land 
to $5.78 for the middle group, and $5.08 
for those on the most eroded areas.-

Funds contributed for support of the

T a b l e  2 .— T h r e e - Y e a r  A v e r a g e  o f  T o t a l  C o n t r ib u t io n s  f o r  A l l  P u r p o s e s  a n d  
C o n t r ib u t io n s  f o r  S u p p o r t  o f  P a s t o r  i n  2 2 2  R u r a l  M e t h o d is t  C h u r c h e s , S o u t h  
C a r o l in a  P ie d m o n t .1 C h u r c h e s  G r o u p e d  A c c o r d in g  t o  D e g r e e  o f  E r o s io n  o f  
L a n d  S u r r o u n d in g  E a c h  C h u r c h

Degree of erosion
All purposes Support of pastor

Amount Per capita Amount Per capita

Moderate............................. $1,135.21
762.48
533.27

$7.09
5 .78
5 .08

$431.37
299.93
241.09

$2.70
2 .27
2 .30

Moderate to severe........
Severe.....................................

i Data from Annual Conference Reports of Upper South Carolina Conference.
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T h is  is w hat h ap p en s w hen m an m isuses lan d  to o  lo n g  and p erm its  e ro sio n  to  get a head  s ta rt

pastor (Table 2) likewise showed a 
variation consistent with the capability 
of the land to produce. The average 
annual salary of the pastor over three 
years for each church on land with 
moderate erosion was $431.37, for 
churches on land with moderate to 
severe erosion, $299.93, and for churches 
on severely eroded land $241.09. As

may be expected, churches located in 
the severely eroded areas are being 
served by the less experienced or less 
capable pastors. Thus, where we need 
the best type of church leadership we 
are likely to find the poorest.

Although there was considerable 
variation among the three groups of 
churches in the salaries paid the pastors,

A p leasing  new lan d m ark  o f  te rra c e s , strip -cro p p in g , and o th e r  so il const
th e  so il in  p lace  and im p rove its  p ro d u ctiv ity .

il co n serv atio n  p ra c tice s  th a t h<



14 B etter  C rops W ith  P lant F ood

the payments made by individual mem
bers of the churches for this purpose 
did not vary greatly. Those members 
living on the poor, or severely eroded 
land, paid nearly as much per capita 
for the support of their pastors as did 
those on the good or slightly eroded 
land. Those belonging to churches in
the poor land group averaged $2.30 per /

on good land each raised (Table 3) an 
average annual amount during the 
three years of $71.26, those on average 
land $49.47, and on poor land, $31.23.

The amounts contributed for orphan
age purposes (Table 3) varied direcdy 
with the productivity of the land. 
Churches on the good land each aver
aged $55.61 annually over the 3-year

T a b l e  3.—T h r e e - Y e a r  A v e r a g e  o f  C o n t r i b u t i o n s  f o r  V a r i o u s  P u r p o s e s  i n  222 R u r a l  
M e t h o d i s t  C h u r c h e s ,  S o u t h  C a r o l i n a  P i e d m o n t . 1 C h u r c h e s  G r o u p e d  A c c o r d i n g  
t o  D e g r e e  o f  E r o s i o n  o f  L a n d  S u r r o u n d i n g  E a c h  C h u r c h

Degree of erosion Buildings
and

repairs

Sunday
'School

Women’s 
Society of 
Christian 

Service
Orphanage

Benevo
lences

Moderate................... $195.40 $126.11 $71.26 $55.61 $110.82
Moderate to severe. . 145.77 69.59 49.47 30.18 77.95
Severe.......................... 60.62 50.50 31.23 23.86 59.32

1 Data from Annual Conference Reports of Upper South Carolina Conference.

capita as compared with $2.70 for mem
bers of churches on good land. Ap
proximately one-half of the funds raised 
annually by the churches on the most 
severely eroded land is used to pay the 
pastor, but in contrast a much smaller 
proportion of that raised by well-estab
lished city churches—sometimes not 
more than 1/8 or 1/10 of the total 
amount raised—is used for this purpose.

Contributions for repairing and 
maintaining church property were low 
in the case of churches on severely 
eroded land. They had available for 
this purpose only $60.62 annually over 
the 3-year period as compared with 
$145.77 for churches on average land, 
and $195.40 for those on good land. 
During the three years, annual contri
butions from Sunday Schools (Table 3) 
averaged $126.11 for churches on good 
land, $69.59 for churches on average 
land, and $50.50 for churches on poor 
land.

Seventy-nine per cent of the churches 
on the good land had local units of 
the Women’s Society of Christian Serv
ice, but only 45 per cent of those on 
the poor land supported this activity. 
Through these societies, the churches

period, those on average land, $30.18, 
and on poor land, $23.86. The per
centage of churches contributing to 
orphanages, however, was not notice
ably different among the three groups.

Generally, a measure of a church’s 
religious interest is reflected by its con
tributions to missions and other benev
olent causes as benefits from contribu- 
tionsi for this purpose are less tangible 
*to church members than those used to 
support the pastor and maintain the 
church. Here again the study revealed 
larger contributions from the better- 
land churches. Those on good land 
raised an average amount annually over 
the three years of $110.82, those on 
average land, $77.95, and on poor 
land, $59.32.

Periods of agricultural prosperity, the 
study showed, are reflected in larger 
sums raised by churches on the good 
land, but in contrast the churches on 
poor land do not benefit as gready. 
Generally, the returns from agriculture 
in 1940 and 1941 were greater than in 
1939, and total contributions for 
churches on the good land were 12.7 
per cent greater in 1940 than in 1939, 
and 16.9 per cent greater in 1941.
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I n  t i le  w ake o f  ero aio n  fo llo w  p o v erty , p o o r hom ea, p o o r p eo p le .

Churches on average land exceeded 
their 1939 contributions in 1940 and 
1941 by 10.3 and 13.3 per cent respec
tively. Those on the poor land ex
ceeded the 1939 amounts for the follow
ing two years by only 4.2 and 5.2 per 
cent. Apparently, the churches on the 
good and average land shared in the

farmer’s increased prosperity, but 
church members on poor land did not 
experience a comparable gain in in
come, or if they did benefit, they used 
the money to buy necessities. Gener
ally, times are nearly always bad for 
farmers on poor land.

From the foregoing study, it is ap-

F a rm ers  who p ro te c t th e ir  s o il  again st ero sio n  and keep  i t  p ro d u ctiv e  e n jo y  good re tu rn s  w hich 
en a b le  them  to  m a in ta in  a ttra c tiv e  and c o m fo rta b le  hom es.
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parent that if rural churches on poor, 
badly eroded land are to be supported 
adequately, the constituent members 
must have adequate incomes. On this 
point church leaders in the Southeast 
are generally agreed, but the next ques
tion they usually pose is, “How can you 
expect the church member living on a 
worn-out farm to increase his income?”

Obviously, farmers cannot recapture 
the topsoil which has washed away 
from their fields; neither is there any 
magic formula for transforming infer
tile soil into fertile soil overnight. 
Keeping good soil productive is in itself 
a task, and to restore worn-out, badly 
eroded fields so they will produce good 
yields requires careful planning, work, 
and patience.

During recent years, however, thou
sands of Southeastern farmers have 
demonstrated that they can improve 
their land, including worn-out areas, 
and increase crop yields substantially. 
They are following well-rounded soil 
conservation programs in which every 
acre is put to the farming use to which 
it is best adapted, and using appropri
ate erosion-control methods. The con
servation plans for individual farms are 
supplied by farmer-operated soil con
servation districts with which the Soil 
Conservation Service and other agri
cultural agencies cooperate.

At present there are 208 soil conser
vation districts, embracing 157 million 
acres, in the nine Southeastern States 
south of the Ohio and Potomac Rivers 
and east of the Mississippi River. The 
rapid organization of districts by farm
ers in recent years indicates that they 
welcome this approach to a solution of 
their soil and water conservation prob
lems. It was in 1937 that the states 
began passing enabling laws under 
which farmers could set up districts 
and operate them. Since that time the 
districts in the Southeast with the help 
of the Soil Conservation Service have 
developed complete conservation plans 
for 80,000 farms covering more than 
13 million acres. Many districts also 
have effectively utilized the services and 
various types of assistance available

from other agricultural agencies and 
workers such as the State Experi
ment Stations and Extension Services, 
Agricultural Adjustment Agency, Farm 
Security Administration, and Vocation
al Agriculture Teachers.

Results of Conservation Practices
A survey made late in 1943 of 1,469 

representative farms in soil conserva
tion districts in the Southeast showed 
that after 2 or 3 years of conservation 
farming the owners had increased their 
total annual corn production from 
1,132,634 to 1,258,121 bushels, or 125,- 
487 more bushels. They did this, how
ever, on 45,165 acres, which was 13,992 
acres less than their former corn acre
age of 59,157. By using the land best 
suited to growing corn and employing 
conservation measures, the per-acre 
yield was increased from 19.1 to 27.9 
bushels.

The cotton acreage was reduced from 
37,548 to 29,791 acres, or 20 per cent, 
but the yield of lint cotton per acre in
creased from 295 to 408 pounds, which 
resulted in producing 24,298 bales on 
the smaller acreage as compared with 
22,157 bales on the larger acreage. 
Better per-acre yields were also reported 
by the 1,469 farmers for wheat, oats, 
barley, peanuts, tobacco, and other 
crops.

The increased production of feed as 
a result of the improved land use pro
gram on these 1,469 farms was reflected 
in increased numbers of livestock. 
Dairy cows increased from 7,734 to 10,- 
858, or 40 per cent. Beef cows increased 
from 7,940 to 17,754, or 124 per cent; 
and the number of calves raised in
creased from 6,172 to 13,131, or 113 
per cent, the farmers reported. The 
number of hogs increased from 30,860 
to 61,576, a gain of nearly 100 per cent; 
sheep from 8,179 to 14,348, or 75 per 
cent; and chickens from 127,714 to 225,- 
491, or 77 per cent. Annual milk pro
duction increased from 22,592,000 
pounds to 38,643,000 pounds, or 71 
per cent; and eggs from 866,000 dozen 
to 1,580,000 dozen, or 83 per cent.

( Turn to page 48)



Fertilizers far Cotton and Corn 
Following Lespedeza

^  ij d en oaerA

Associate Agronomist, Alabama Agricultural Experiment Station, Auburn, Ala.

T HE annual lespedezas are grown 
principally in northern Alabama for 

hay, pasture, and soil building. Les
pedeza is quite tolerant to soil acidity, 
and because of its strong feeding habits,

C otton , fo llo w in g  lespedeza, was fe r tilis e d  w ith 
3 0 0  lb s . o f  0 - 1 6 - 1 6 .  Y ie ld — 1 ,5 0 0  lb s . o f  seed 

c o tto n  p e r a c re . i

it often produces a profitable crop on 
soils which will not support alfalfa, red 
clover, white clover, etc. This fact has 
led many farmers to believe that les
pedeza will grow just as well without 
fertilizers as with them.

Analyses of lespedeza hay as given 
by Henry and Morrison, “Feeds and 
Feeding,” show that it contains large 
amounts of nitrogen, phosphorus, and 
potassium. These analyses show that 
two tons of lespedeza hay contain ni
trogen equivalent to 485 pounds of 
16 per cent sodium nitrate, phosphoric 
acid equivalent to 230 pounds of 18 
per cent superphosphate, and potassium 
equivalent to 140 pounds of 60 per cent 
muriate of potash. Being a legume, 
lespedeza is able to obtain most of its 
nitrogen from the air, but all of the 
phosphorus and potassium must be 
taken from the soil in which it grows. 
Unless proper fertilizers are used, it 
may so deplete a soil of its minerals 
that crops following it cannot be grown 
successfully.

Results of Cooperative Experiments1

A number of farmers in northern 
Alabama have experienced failures or 
near failures of cotton and corn when 
either of these crops was planted after 
Korean or one of the other annual 
lespedezas. These failures have oc
curred principally on the gray soils of 
the Highland Rim, the white bottom 
lands of the Tennessee and Coosa 
Valleys, and the soils of Sand Moun
tain. Table 1 gives a summary of the 
experiences farmers have had with

1 These tests were inaugurated by Captain P. B. 
Gibson, formerly Graduate Assistant in the De
partment of Agronomy and Soils, Alabama Poly
technic Institute.

C o tto n , fo llo w in g  lesped eza, wag n o t fe r tilis e d . 
Y ie ld — 5 2 0  lb s . o f  seed e o tto n  p e r a cre .
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crops following lespedeza in that part 
of the State. It should be noticed that 
some of these crops made satisfactory 
growth, while others were classed as 
failures.

The results of an experiment con
ducted in 1941 in Limestone county on 
Dickson silt loam soil are given in Table
2. This area had been in lespedeza a 
number of years as a part of the general 
farm program. Nitrogen and phos
phate applied to cotton increased the 
yield 152 pounds of seed cotton over 
the unfertilized plot. When potash, 
equivalent to 50 pounds of muriate of 
potash, was added to the nitrogen and 
phosphate, the increased yield was 641 
pounds more of seed cotton than the 
check plot. By adding an extra 150 
pounds of muriate of potash to the 
complete fertilizer, the yield was in
creased by 101 pounds of seed cotton. 
A fertilizer containing only nitrogen 
and potash produced 276 pounds more 
of seed cotton than the unfertilized 
plot. The addition of minor elements 
to the complete fertilizers resulted in 
an increase of only 51 pounds of seed

T a b l e  2 .— C o t t o n  F o l l o w in g  L e s p e 
d e z a . D i c k s o n  S i l t  L o a m  S o i l , L i m e 

s t o n e  C o u n t y .

Pounds of Increase
Fertilizer treatment seed cotton due to

per acre per acre treatment

No fertilizer.............. 292
600 lbs. 3 -8 -0 .......... 444 152
600 lbs. 3 -8 -5 .......... 933 641
600 lbs. 3 -0 -5  plus

150 lbs. muriate
of potash............... 568 276

600 lbs. 3—8—5 plus
150 lbs. muriate
of potash............... 1,034 742

600 lbs. 3-8—5 plus *
150 lbs. muriate
of potash and
minor elementsO. 1,085 793

600 lbs. 3 -8 -5  plus
350 lbs. sodium
nitrate................... 849 557

1 10 lbs. CuSC>4, 10 lbs. ZnSO«, 10 lbs. MnSO«, 
10 lbs. borax, and 75 lbs. dolomite per acre. This 
mixture was used in all treatments where minor 
elements were applied.

T a b l e  3 .— C o b n  F o l l o w in g  L e s p e d e z a . 
D i c k s o n  S i l t  L o a m  S o i l , L i m e s t o n e  

C o u n t y .

Fertilizer treatment 
per acre

Bushels 
of corn 
per acre

Increase 
due to 

treatment

No fertilizer. . 20.1
600 lbs. 0 -8 -0 .......... 27 .2 7.1
600 lbs. 0 - 8 - 5 . . . . . . 30 .8 10.7
600 lbs. 0 -0 -5  plus

150 lbs. muriate
of potash............... 30 .8 10.7

600 lbs. 0 -8 -5  plus
150 lbs. muriate.
of potash............... 32 .9 12.8

600 lbs. 0 -8 -5  plus
350 lbs. sodium
nitrate.................... 32 .5 12.4

600 lbs. 0 -8 -5  plus
minor elements... 39 .3 19.2

cotton. An extra application of sodium 
nitrate actually caused a reduction in 
the yield.

The results of the test with corn on 
the same area are shown in Table 3. 
When the corn was fertilized with 
approximately 300 pounds of super
phosphate per acre, the yield was in
creased 7.1 bushels. The addition of 
50 pounds of muriate of potash to the 
phosphate produced an increase of 
10.7 bushels of corn over the unfertil
ized plot. Muriate of potash at the rate 
of 200 pounds per acre did not produce 
any more corn than did the 50 pounds 
of muriate. When 350 pounds of 
sodium nitrate per acre were applied 
with the phosphate and potash, the 
increased yield over the check plot 
was 12.4 bushels. Minor elements in 
combination with phosphate and pot
ash produced 19.2 bushels of corn more 
than the unfertilized plot.

In 1942 five tests were conducted in 
cooperation with farmers in the High
land Rim soil province of Alabama. 
The results of these tests are given in 
Table 4. All of these plots were located 
on fields that had been in lespedeza 
for at least two years. Three-hundred 
pounds of 0-16-0 applied at the time 
the cotton was planted increased the 

{Turn to page 42)



C ereal hays resp ond  w ell to  spring  ap p lica tio n s  o f  n itro g e n , p a rtic u la r ly  on  th e  u p lan d  soils* Y ie ld s  
p er acre  o f  oat hay  in  th e  p lo ts on L au ren  sandy loam  in  C la rk  C ounty w ere as fo llo w s : C h eck , 2 , 6 4 1 ;  
lOO lbs* sodium  n itra te , 4 , 5 3 0 ;  2 0 0  lbs* sod ium  n itra te , 8 , 2 3 3 ;  3 0 0  lbs* sodium  n itra te , 7 ,8 2 2  lbs*

p e r acre*

Fertilizers Pay Their Way 
In Western Washington

• B f  J ( a r l  8 a u r

Soil Scientist, Western Washington

IN the western part of Washington, 
the most northwesterly state in the 

union, farmers and investigators alike 
have learned that the use of commer
cial fertilizers in a well-managed farm 
program is good business.

Not so many years ago all of the 
areas now farmed, with the exception 
of a few small grass-covered prairies 
and small areas of river delta land, 
were covered with tremendous stands 
of Douglas fir, hemlock, spruce, cedar, 
alder, and maple. Some clearing was 
started about 100 years ago, but the 
real conversion from stump and tim
ber land to agronomic agriculture did 
not begin until 50 or 60 years ago.

Experiment Station, Puyallup, Wash.

Today it is still the most important 
timber area in the United States, but 
farming is now the means of liveli
hood of a great part of the people of 
western Washington. It is an area 
where farmers and shippers emphasize 
the quality of their products. It is 
a land of butter and milk, eggs and 
other poultry products, high quality 
frozen peas, beans, corn, and other 
frozen and canned vegetable products. 
The high quality of its strawberries, 
raspberries, and other cane fruits is 
recognized by the trade throughout the 
country. Its specialty crops of daffo
dils, tulips, and other flowering bulbs, 
of lawn grass seeds, of roses and rhodo

/
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dendrons, and other ornamental and 
agricultural nursery stocks add to the 
list of products that are grown for local 
consumption and for sale abroad. 
Ninety per cent of the cabbage seed, 
a large portion of the spinach, table 
beet, turnip, and other vegetable seeds 
are grown here.

The State of Washington is divided 
into two distinct climatic regions by 
the Cascade mountain range. The 
climate on the eastern side of the range 
is continental in character with rather 
hot summers and cold winters. The 
climate of the western part of the 
State, known locally as the “coast,” is 
marine in character with mild, open 
winters and relatively cool summers. 
There is, however, a great variation in 
rainfall, temperature, and length of 
frost-free period, depending on latitude, 
altitude, proximity to large bodies of 
water, mountain ranges, etc. For ex
ample, the areas immediately adjacent 
to the Puget Sound are known to be 
warmer and more frost-free than lo
calities only 20 miles inland. The air
line length of western Washington 
(M-S) is about 180 miles. No part 
of the region is outside the view of

snow-covered mountains even in mid
summer.

The altitude varies from sea level 
to over 14,000 feet on the summit of 
Mt. Rainier. Most of the good soils 
and practically all of the agriculture 
are found at elevations below 600 feet. 
A few small, diversified farms are 
found at higher elevation, but these 
comprise a very small part of the agri
culture of the area.

The rainfall varies from 14 inches 
at Sequim to 140 inches at Wynochee- 
Oxbow, areas only 60 miles apart. The 
most important agricultural regions, 
however, are in the section receiving 
from 30 to 60 inches annually.

With such a wide range in rainfall 
and temperature it is not surprising to 
find a great diversity of soils in the 
area. The northern half of western 
Washington has been subjected to 
glaciation from the ice sheets from 
the north and from local Cascadian 
glaciers, and has a relief common to 
glaciated areas. Even at the present 
time the larger streams have as their 
sources glaciers found on the slopes 
of the higher mountains in the Cas
cade range. These streams are re

T a ll  A lderm an peas on m o ck  so il n e a r  Su m n er, W ash in gto n , sidedressed  w ith 8 0 0  lb s . p e r  a cre  o f
3 - 1 0 - 1 0  fe r t i lis e r .
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COMPLETE
P la n ts  fro m  fertiliz ed  and u n fe rtiliz e d  row s o f  p o ta to es  grow n on  B e llin g h a m  s ilt  loam * W h ateo m

C ounty.

sponsible for the formation of the ex
cellent riverbottom soils of the Puget 
and related series, the most productive 
of the mineral soils in western Wash
ington. The soils of the Puget and 
related series are used most extensively 
for the specialized crops mentioned 
earlier in this paper. These soils 
range in texture from coarse sandy 
loams to silty clay loams and are gen
erally friable and relatively easy to 
work.

The upland soils belonging to the 
Everett, Alderwood, Whatcom, and re
lated series are found on the hills of 
the northern half of the area. The 
agricultural use of these soils is more 
limited because of their lower water- 
holding capacity, the presence of 
stones, hardpans in the profile, and 
other characteristics which lower their 
productive capacities.

Most of the peat and muck soils are 
found in this northern section of west
ern Washington. Many of these are 
very productive and when properly 
fertilized produce excellent yields of a 
wide range of crops. About the only 
crops that are not commercially grown 
on muck soils are tree fruits, raspberries, 
and strawberries. The yield of vege

tables and forage grasses is particu
larly high under proper systems of soil 
management. For example, over 6,500 
pounds of dry matter per acre were 
produced on heavily fertilized muck on 
the farm of the Western Washington 
Experiment Station. There are a few 
hundred acres of muck soils in What
com County that are relatively unde
veloped, but for the most part they 
are used rather intensively wherever 
found.

The alluvial soils of the southern 
half of western Washington are known 
as the Chehalis, Newberg, Wapato, 
and related series. These differ 
greatly from the alluvial soils of the 
northern half of the area since they 
are derived from residual and marine 
soils of the Olympic and Melbourne 
soils, respectively. The variety of crops 
grown commercially on these soils is 
much narrower than those grown on 
the Puget soils. There are relatively 
large areas of hill and terrace soils in 
the southern area that are well adapted 
to agriculture, particularly for the 
growing of grains and for livestock 
farming. Because of the great diversity 
of soils as a result of climate and a wide 

( Turn to page 45)



Bigger Yields from Fertilizers
d 3 u  1 /  Z s ie d je n d

Agricultural Experiment Station, New Brunswick, New Jersey

IN 1940 not more than one per cent 
of the tomato growers in New Jer

sey plowed under all their fertilizer, 
despite the fact that the Department 
of Vegetable Gardening had recom
mended the practice since 1936. Since 
1941 the number of growers following 
the practice has rapidly increased, so 
that by 1944 approximately 50 per cent 
of the growers are plowing under all 
or part of their fertilizer. Along with 
this, liming materials in greater 
amounts are being plowed under.

From a theoretical standpoint, one 
can present a number of valid reasons 
why this has come about. From a 
practical standpoint, one must look 
for some psychological reason. If you 
ask farmers why they adopted the 
practice of plowing under the fertilizer, 
the answer usually involves the fact

that a neighbor seemed to be getting 
along better and he plowed under 
fertilizer, or So and So won the Ten- 
Ton Club award and he plowed under 
fertilizer.

More tons mean more money per 
acre, and since most farmers farm land 
to make money, anything that helps 
to bulge the pocketbook carries an ap
peal. In other words, more units per 
acre lower the unit cost to meet com
petition, and fertilizer properly used 
plays a big role in getting these addi
tional units. There are many grow
ers in New Jersey who do not get 
enough additional units to pay for the 
fertilizer they use because they do not 
use it properly.

With weather conditions beyond 
their control and prices an unknown 
quantity, growers are faced with the

T h e  co rn  in  th e  b e st lo ok in g  row  ( l e f t  o f  c e n te r )  received  4 5 0  g a ls , p er a cre  o f  a fe r t i lis e r  so lu 
tio n  m ade up by d issolv ing 3  lb s . o f  1 3 -2 6 -1 3  in  5 0  gals , o f  w ater in  ad d itio n  to  5 0 0  lb s . p e r a c re  
o f  dry 5 -1 0 - 5  fe r tilis e r*  T h e  c e n te r  row  receiv ed  on ly  w ater and th e  d ry  fe r t i l is e r  a t th e  sam e ra te s . 
T h e  o th e r  row s in  th e  field  received  on ly  th e  dry fe r t i lis e r .  Farm  o f  Fred  H . B a tem a n , G ren lo ch , N. J .

23
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E quip m ent fo r  ap p lying d ry lim esto n e  o r  fe r t iliz e r , o r  a so lu tio n  o f  fe r t i liz e r , in  th e  su bsoil.

necessity of getting the largest possible 
tonnage from their soil at the mini
mum cost. Approximately 10 per cent 
of our growers seem to do this and 
another 40 per cent could, with very 
little change in their farming practice. 
But we have another 50 per cent who 
have not been getting a satisfactory re
turn even in years of high prices. This 
group is producing less than the aver
age yield of vegetables for the State, 
which is not enough to pay costs of 
production in years of high prices.

There are some obvious reasons why 
we have this group. Part of the fault 
can be attributed to the managerial 
ability of the grower, but there are 
enough cases of growers who have been 
lifted from the 3-ton group to the 12- 
ton group by adjusting lime and fer
tilizer usage to warrant putting much 
of the blame on their soil condition and 
manner of using commercial fertilizer. 
Such problems as insufficient use of 
liming material, improper use of chem
ical fertilizer, improper use of animal 
manure, and poor drainage and aera
tion of the soil—all seem to play their 
part, but the first two are by far the 
biggest obstacles to overcome.

Drainage and aeration do not mean

low-lying ground. They refer to soils 
which, because of their chemical con
dition, do not permit ready movement 
of water into the subsoil. This con
dition has been brought about because 
lime has not been used in adequate 
amounts to keep the subsoil properly 
saturated with calcium and magnesium. 
Therefore, the application of liming 
materials to sweeten the soil to en
courage deeper root growth is the first 
consideration and will correct much 
of the difficulty.

This also has a pronounced effect on 
the plant’s utilization of the fertilizer 
and determines how effective any par
ticular placement of the fertilizer is in 
increasing yields. One of our market 
gardeners has used 14 tons of pul
verized limestone per acre in seven 
years and has changed his soil from 
a shallow-rooting medium, where 
much of the rainfall ran off, to one in 
which the roots of vegetable plants 
penetrate into the lower horizons and 
which can be cultivated a couple of 
hours after a heavy rain.

When the soil is in good condition, 
the problem of where to place the fer
tilizer to get the most good out of it is 
very much simplified. It makes pos
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sible the ready diffusion of soluble 
salts. By promoting deeper rooting, 
a greater moisture supply is assured, 
making it possible to grow bigger 
yields during dry weather.

When judging the most effective 
placement of fertilizer, we must not 
only avoid fertilizer injury to the grow
ing plant, but we must place the fer
tilizer where it will be available to the 
crop in the proper concentration. For 
instance, by placing it in narrow bands 
on either side of the row of plants we 
have eliminated fertilizer injury, which 
incidentally means increased yields; 
but from cooperative experiments with 
the late Fred H. Bateman, it was quite 
evident that there were other place
ments which gave still further increases 
in yield. Placing the bands as deep as 
possible with machinery gave increased 
yields and presented evidence indicat
ing an entirely new approach to fer
tilizer placement involving both liquid 
and dry applications.

A pplying fe r t iliz e r  on  th e  b o tto m  o f  th e  plow  
fu rrow  by  m eans o f  a hom e-m ade attach m en t 

on  th e  plow*

Carrying the problem to further 
seemingly ridiculous applications, we 
have found that superphosphate placed 
in the subsoil 4 to 6 inches below the 
plowed layer, with an application of 
limestone where necessary, has given 
us still further yield increases with a 
much greater root distribution. Where 
formerly all the roots were in the upper 
6- to 8-inch layer, it has been possible 
to find roots 3 feet deep accompanying 
the deep application of limestone and 
superphosphate. This is true on the 
typical coastal plain soils, but may 
not always be true where appreciable 
quantities of organic matter are present.

This was demonstrated on one of 
our market gardens on a white sandy 
soil with a poor profile development. 
A series of plots were established with 
market tomatoes as the indicator crop. 
Due to the open structure of the soil, 
this grower had always applied his 
fertilizer, 1,200 lbs. of 5-8-7, in two 
side-dressings after having set the 
plants with a transplanting solution. 
The subsoil was a fine, dense, white 
sand.

His plants in previous years always 
showed erratic growth because of vari
able weather conditions, and the roots 
never penetrated the soil below the 
plowed layer. Several of our treat
ments were designed to encourage 
deeper rooting. Summarizing the re
sults, the following practices were 
found to be better than his own treat
ments.

Using his regular treatment, a sub- 
soiler was run along the row to a depth 
of 15 inches before the plants were set. 
This promoted deeper root growth and 
improved the quality of the fruit. Plac
ing limestone in the bottom of the 
plowed furrow or in the subsoil gave 
even better results.

Placing all the fertilizer in the sub
soil with some limestone, but setting 
plants with a transplanting solution, 
was the best treatment. It only in
creased his yield 25 to 30 per cent, but 
it improved the quality of the fruit 
so much that for every dollar he took
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in from his own treatment, he took 
in three dollars from this method. The 
plants were not as dark green as with 
his treatment, but they had a heavy 
crown set of large fruit, and the size 
of fruit held up to the end of the 
picking season. Plants from his own 
method were greener, softer in tex
ture, and had only a few tomatoes on 
the crown or first cluster of flowers, 
although the total number of tomatoes 
set was higher. His plants wilted on 
hot days. This did not occur where 
the fertilizer was placed deep. It took 
175 to 225 tomatoes for a bushel from 
his treatment and 125 from the plots 
which had the fertilizer placed deep. 
The larger tomatoes brought more 
money and there seemed to be less sun- 
scald on the fruits. Had he sold to the 
canning factory, the difference in 
money returns would not have been 
so great.

Placing the fertilizer in the bottom 
of the plowed furrow on this same soil 
or plowing it under for sweet potatoes 
gave as good or better yields than 
where it was placed on the surface 
as a side-dressing.

Deep Placement and Leaching
The first question that comes up is 

whether fertilizer placed so deep 
leaches away. It has been our ob
servation that leaching from heavy 
rains must be considered in terms of 
where the roots are distributed. The 
growth of the plants may be affected 
more by leaching where the fertilizer 
is applied as a side-dressing and the 
roots are shallow than where the fertil
izer is placed in the subsoil because the 
roots penetrate to much greater depths. 
Phosphorus does not move around very 
much, but the nitrates and potash 
move up and down, according to rain
fall. Roots that have penetrated to a 
depth of three feet would have much 
more opportunity to grab the nitrates 
and potash than if they were distrib
uted near the surface. Furthermore, the 
more soluble portions of fertilizer 
placed deeply in the soil tend to move

toward the surface while the more in
soluble portions, being in an environ
ment of more uniform moisture sup
ply, are more readily available for ab
sorption by the roots. Deep place
ment also prevents loss of phosphorus 
by surface erosion which, in some 
cases, runs into alarming proportions.

In checking on the fertilizer ingredi
ents to find which one is more closely 
related to stimulation of crop yields 
when deeply placed, it seems that the 
problem involves phosphorus much 
more than it does nitrogen and potash. 
In experiments where only phospho
rus was placed deeply and nitrogen and 
potash were side-dressed, the yields 
were as good or better than where the 
complete fertilizer was placed in the 
subsoil. There have been indications 
that too much fertilizer placed in a 
band in the subsoil can depress the 
yield. Comparing dry and liquid ap
plications in the subsoil, the fertilizer 
solution has produced larger yields 
with the same amount of fertilizer, 
if moderate amounts are used. Using 
1,200 to 2,000 lbs. in an application, it 
takes less fertilizer in solution to de
press the yield than when applied dry. 
Since there is some indication that this 
is caused by the greater amount of phos
phorus in solution, a comparison of a 
5-10-10 with a 5-5-10 mixture was 
made. The yield from the 5-5-10 mix
ture in solution was definitely higher 
than from the 5-10-10 in solution. 
However, we have only one year’s 
results to back this statement and we 
must not jump to conclusions.

Although we have not had the equip
ment to distribute the fertilizer in a 
larger area of the subsoil on a suffi
ciently large scale, it seems reasonable 
to assume that for large quantities of 
fertilizer, above- 1,000 lbs., our crop 
yields would benefit by large quantities 
of fertilizer in solution if we could dis
tribute it in a larger area of the soil. 
Even though the placement of 500 to
1,000 lbs. of fertilizer in deep bands 
seems to give us an excellent response, 

{Turn to page 43)
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jW n _ | n  * Final agricultural production goals for 1945 were announced
/ l y d i l i  I I I  by War Food Administrator Marvin Jones on January 16.

Again, the farmers of the Nation are being called upon to 
1 Q J S  beat all previous records. To many of them this will seem

an insurmountable task in the face of no appreciable better
ment in the farm machinery situation, greater inroads by the 

Armed Services on the young farm men of draft age, and still tight supplies of 
fertilizer. However, they have done it before and in all probability they will do 
it again. The resourcefulness of the American farmer is one of the miracles of 
this war.

The crop goals for 1945 involve some shift in the pattern of production in line 
with the changing demand situation. The total crop acreage of 363,635,000 is 
nearly 3% larger than the 1944 planted acreage. Acreage goals for flaxseed, 
sugar beets, and cover crop seeds have been materially increased over 1944. 
Moderate increases are shown for dry beans, potatoes, and tobacco. The goals 
for legume hay seeds and for soybeans are maintained at the record 1944 levels.

The goals call for increased milk production and for a larger slaughter of 
catde to meet the increased military and civilian demands for meat. The War 
Food Administration recently urged farmers to keep more sows for spring 
farrowing. Because of recent changes in needs, the 1945 egg goal has been 
increased by about 10% over the preliminary goal. Recent increases in military 
needs have resulted in an increase in the pack goals for vegetables for processing.

Regarding the supplies which the farmers will have to work with in their 
efforts to meet the new goals, Frederic B. Northrup, Director, Office of Materials 
and Facilities, War Food Administration, at a meeting of the National Committee 
for Farm Production Supplies in Chicago on January 9 had this to say about 
the farm machinery picture: “This year’s program is about the same as last 
year’s program but less than last year’s total production. Labor-saving machinery 
is again emphasized. But production of many items is running considerably 
behind schedule. Care, share, and repair will be essential once again.”

Regarding fertilizer, he said: “Prospects for nitrogen and superphosphate have 
been going down, due to military demands for some of the materials used in 
fertilizer production. Of course we expect to have more nitrogen and super
phosphate than we used in the prewar years of 1935-9—60% more nitrogen and 
54% more super. But we’ll have perhaps 10% less nitrogen and 7% less super 
than we had last year. Potash is better. We’ll have nearly twice as much as 
we used in the years just before the war and 20% more than last year. That 
brings our total supply of commercial plant food to about the same tonnage as 
last year. But the tonnage of approved grades high in nitrogen will be lower. 
We’ll have less superphosphate for straight use. The approved grades high in 
potash content should be more abundant.”

He went on to say: “I trust it has not escaped the attention of anyone concerned 
that the Government, the fertilizer industry, colleges, and others have been

31
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asking farmers to take early delivery of the fertilizer they need for the corning 
crop season. It’s getting late, but anything you can still do to move fertilizer 
early will be a big help to the industry and the whole country. Due to man
power and transportation problems, failure to move the stuff early could limit 
the total amount received and used by farmers in 1945. Early movement improves 
the chance of meeting farm requirements as fully as supplies of material permit.

Administrator Marvin Jones, in announcing the 1945 goals, declared that food 
production this year will be just as important to the war as it was in 1944. He 
feels confident that despite the difficulties and barring adverse weather, this year 
will be another one of splendid farm achievement.

r n n c n r v i n i f  Y l/ I ii lp  That the Nation’s farmers can and are con-
LiII 1 1 a c l  V m y  w* 11 l i e  serving their soil resources while producing

record-breaking crops are verified in the 1944
R m n n  A l l - n u t  report of N* E * Dodd’ chief ° * the Agricul-U U U H J i U l “l l l l i .  tural Adjustment Agency, and the Agency’s

program for 1945. Total assistance to farmers 
and range land operators for conservation practices completed under the 1944 
AAA program is indicated at around 300 million dollars, compared with 215 
million in 1943, and 168 million dollars in 1942. In addition, AAA records 
show that its assistance has stimulated the carrying out of practices beyond those 
for which aid is provided. The cropland on farms participating in the 1943 AAA 
conservation program comprised 89% of the Nation’s cropland. Some 60 
different soil- and range-building practices were carried out with AAA assistance. 
The 6 Yi million individuals who received this assistance operated or had an 
interest in more than 4,427,000 farms.

Since 1936, the year the AAA conservation program first became effective, 
crop yields have increased steadily; during the war years they have averaged 
more than one-fourth higher than the 1923-32 average. The report stresses that 
AAA conservation practices not only have helped to increase crop yields and 
farm income, they also have restored vital minerals to the soil, which in turn 
improved the food and feed consumed by people and livestock.

Commenting on the need for even wider application of conservation methods by 
farmers, Mr. Dodd said, “All-out production during these war years, despite 
special emphasis on soil-conserving practices, has exacted a price. Increased 
acreage in soil-depleting crops has resulted in unbalanced crop rotations and 
decreased permanent land cover—a net loss in soil fertility.

“While this loss is not yet evident in total production, continued drains on 
limited soil resources cannot fail to reduce yields. The main balance sheet looks 
good for agriculture. But several immediate problems are pressing for attention, 
including the serious one of restoring our soil to a safe level of fertility, on which 
the health, character, and material well-being of this country depend.”

Payments under the 1945 AAA program will be offered for these general types 
of practices: (1) Application of lime, fertilizers, and other materials to crops; 
(2) planting of cover crops; (3) harvesting of legume and grass seeds; (4) ero
sion control and water conservation; (5) range and pasture improvement; 
(6) forestry; (7) other practices such as noxious weed control and renovation 
of perennial legumes and grasses.

Assistance is given farmers either in conservation materials, services, purchase 
orders, or payments. The materials are purchased through regular commercial 
trade channels wherever practical. The assistance offered is designed to represent 
a part of the cost of carrying out the conservation practices on the land.
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Cotton
Cents

Tobacco Potatoes 
Cents 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 87.6 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 58.7 119.0 12.96 22.18
1922.................... 18.9 22.8 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 87.0 137.0 91.2 110.5 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 78.8 120.5 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 93.7 118.4 87.6 102.7 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 72.7 92.9 49.8 48.8 9.76 17.04
1932.................... 5 .8 10.5 43.3 57.2 28.1 38.8 7.53 9.74
1933.................... 8.1 12.9 66.0 59.4 36.5 58.1 6.81 12.32
1934.................... 12.0 17.1 68.0 79.1 61.3 79.8 10.67 26.12
1935.................... 11.6 16.1 49.4 73.9 77.4 86.4 10.57 35.56
1936.................... 11.7 17.2 99.6 85.3 76.7 96.0 8.93 31.78
1937.................... 11.1 19.9 88.3 91.8 94.8 107.1 10.36 30.24
1938.................... 8 .3 17.2 55.5 76.9 49.0 66.1 7.55 21.13
1939.................... 8 .7 13.6 68.1 75.4 47.6 63.6 6.95 22.17
1940.................... 9 .6 15.1 70.7 85.2 59.0 73.9 7.62 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 79.5 101.8 10.05 44.42
1943.................... 19.84 32.5 149.2 196.7 102.7 127.3 12.82 48.26
1944

January......... 20.15 41.5 141.0 202.0 113.0 146.0 15.70 52.80
February. . . . 19.93 25.1 139.0 211.0 113.0 146.0 15.90 52.60
March............ 19.97 21.9 137.0 220.0 114.0 146.0 16.00 52.70
April...............
May................

20.24 23.8 137.0 229.0 115.0 147.0 16.20 52.50
19.80 37.2 134.0 236.0 115.0 147.0 16.10 52.50

June............... 20.16 49.2 125.0 233.0 115.0 143.0 15.00 52.80
July................ 20.32 45.0 138.0 230.0 117.0 139.0 13.90 53.00
August........... 20.15 39.3 159.0 258.0 117.0 135.0 14.30 53.20
September.. . 21.02 42.9 147.0 219.0 116.0 135.0 14.70 52.30
October.......... 21.25 41.2 142.0 185.0 113.0 142.0 15.20 52.70
November.. . 20.78 45.1 143.0 164.0 106.0 143.0 15.60 53.40
December . . . 20.85 43.5 150.0 175.0 106.0 145.0 16.50 53.10

1920.................... 259
Index

166
Numbers (1 9 1 0 -1 4  —

358 201 223
1 0 0 )

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
1943................... 160 313 214 225 158 145 107 224 245
1944

January......... 163 399 203 231 174 166 131 245 231February....... 161 241 200 241 174 166 133 244 204March............ 161 211 197 251 176 166 134 244 191April.............. 163 229 197 261 177 167 136 243 184May............... 160 358 193 269 177 167 135 243 217June............... 163 473 180 266 177 163 126 245 245July................ 164 433 198 263 181 158 116 245 236August........... 163 378 228 295 181 153 120 246 253September.. . 170 413 211 250 179 153 123 242 239October.......... 171 396 204 211 174 161 127 244 192November.. . 168 434 205 187 164 163 131 247 188December.. . . 168 418 216 200 164 165 138 246 228
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Nitrate Sulphate Cottonseed 
of soda of ammonia meal 

per unit N bulk per S. E. Mills

1910-14.
1 9 2 2 ... .
1 9 2 3 ... .  
1924___
1 9 2 5 ....
1 9 2 6 ... .
1 9 2 7 ... .
1 9 2 8 ... .
1 9 2 9 ....
1 9 3 0 ....
1 9 3 1 ....
1 9 3 2 ... .
1 9 3 3 ....
193 4 ___
193 5 ___
1 9 3 6 ....
1 9 3 7 ....
1 9 3 8 ....
193 9 ___
194 0 ___
194 1___
194 2___
1 9 4 3 ....

Wholesale Prices of Ammoniates
Fish scrap, Fish scrap, Tankage

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

ammonia, ammonia, 15% bone
15% bone 3%  bone phosphate,
phosphate, phosphate, Lo.b. Chi-

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

S3.50 S3 .53 S3 .05  S3.37
6 .0 7  4 .6 6  3 .5 4  4 .7 5
6 .1 9  4 .8 3  4 .2 5  4 .5 9
5 .8 7  5 .0 2  4 .4 1  3 .6 0
5 .41  5 .3 4  4 .7 1  3 .9 7
4 .4 0  4 .9 5  4 .1 5  4 .3 6
5 .0 7  5 .8 7  4 .3 5  4 .3 2
7 .0 6  6 .6 3  5 .2 8  4 .9 2
5 .6 4  5 .0 0  4 .6 9  4 .6 1
4 .7 8  4 .9 6  4 .1 5  3 .7 9
3 .1 0  3 .9 5  3 .3 3  2 .11
2 .1 8  2 .1 8  1 .82  1.21
2 .9 5  2 .8 6  2 .5 8  2 .0 6
4 .4 6  3 .1 5  2 .8 4  2 .67
4 .5 9  3 .1 0  2 .6 5  3 .0 6
4 .1 7  3 .4 2  2 .6 7  3 .5 8
4 .91  4 .6 6  3 .6 5  4 .0 4
3 .6 9  3 .7 6  3 .1 7  3 .1 5
4 .0 2  4 .41  3 .1 2  3 .87
4 .6 4  4 .3 6  3 .3 5  3 .3 3
5 .5 0  5 .3 2
6.11  5 .7 7
6 .3 0  5 .77

bulk
S2.68

3 .0 4
3 .02
2 .99
3 .11
3 .0 6
3 .01
2 .67
2 .57
2 .4 7  
2 .3 4  
1.87
1 .52
1.52
1.47
1.53 
1 .63
1.69
1.69
1.69
1.69
1.74
1.75

S2.85
2 .5 8
2 .9 0
2 .4 4
2 .47
2 .41  
2 .2 6  
2 .3 0
2 .0 4  
1.81 
1.46
1.04 
1.12 
1.20 
1.15  
1.23 
1.32 
1.38
1.35
1.36
1.41
1.41
1.42

3 .3 5
3 .2 7
3 .3 4
3 .3 4

3 .7 6
5 .0 4
4 .8 6

1944
January......... 1.75 1.42 7 .4 0
February 1.75 1.42 7 .40
March............ 1.75 1.42 7 .40
April.............. 1.75 1.42 7 .5 0
May............... 1.75 1.42 7.81
June............... 1.75 1.42 7 .81
July................ 1.75 1.42 7.81
August........... 1.75 1.42 7.81
September.. 1.75 1.42 7.81
October......... 1.75 1.42 i 7.81
November.. . 1.75 1.42 7.81
December.. . . 1.75 1.42 7 .81

Index Nnmbc
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
1943...................... 65 50 180
1944

January......... 65 50 211
February. . . . 65 50 211March............ 65 50 211April.............. 65 50 214May............... 65 50 223June. . . . . . . . 65 50 223July................ 65 50 223
August........... 65 50 223
September. . . 65 50 223October . . . . 65 50 223
November.. . 65 50 223
December..'.. 65 50 223

5 .77
5 .77
5 .77
5 .77
5 .7 7
5 .7 7
5 .7 7
5 .77
5 .7 7
5 .77
5 .77
5 .77

(1 9 1 0 -1 4
132
137
142
151
140 
166 
188 
142
141 
112
62
81
89
88
97

132
106
125
124
151
163
163

163
163
163
163
163
163
163
163
163
163
163
163

3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4
3 .3 4

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
110110

4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6
4 .8 6

140
136 
107 
117 
129 
128 
146
137 

12 
63 
36 
97 
79 
91

106
120
93

115
99

112
150
144

144
144
144
144
144
144
144
144
144
144
144
144

High grade- 
ground 
blood, 

16-17^o 
ammonia, 
Chicago, 

bulk, 
per unit N

S3.52 
4 .9 9  
5 .1 6
4 .2 5
4 .7 5
4 .9 0  
5 .7 0  
6.00  
5 .7 2  
4 .5 8
2 .4 6  
1 .36
2 .4 6  
3 .27  
3 .6 5
4 .2 5  
4 .8 0  
3 .53
3 .9 0  
3 .3 9  
4 .43
6 .7 6  
6 .6 2

6.71
6 .71
6 .71
6 .71
6 .71
6 .71
6 .71
6 .71
6 .71
6.71
6 .71
6 .7 1

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
121
122
100
111
96

126
192
189

191
191
191
191
191
191
191
191
191
191
191
191
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure Kainit,
phosphate of potash of potash of potash salts 20%

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

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

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14........... SO.536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657 $0,655
1922.................. .566 3.12 6.90 .632 .904 23.87 . . . . .508
1923.................. .550 3.08 7.50 .588 .836 23.32 • • • • .474
1924.................. .502 2.31 6.60 .582 .860 23.72 . . . . .472
1925.................. .600 2.44 6.16 .584 .860 23.72 . . . . .483
1926.................. .598 3.20 5.57 .596 .854 23.58 .537 .524
1927................. .535 3.09 5.50 .646 .924 25.55 .586 .581
1928.................. .580 3.12 5.50 .669 .957 26.46 .607 .602
1929.............. .609 3.18 5.50 .672 .962 26.59 .610 .605
1930.................. .542 3.18 5.50 .681 .973 26.92 .618 .612
1 9 3 1 ...:____ .485 3.18 5.50 .681 .973 26.92 .618 .612
1932.................. .458 3.18 5.50 .681 .963 26.90 .618 .591
1933.................. .434 3.11 5.50 .662 .864 25.10 .601 .565
1934................. .487 3.14 5.67 .486 .751 22.49 .483 .471
1935................. .492 3.30 5.69 .415 .684 21.44 .444 .488
1936.................. .476 1.85 5.50 .464 .708 22.94 .505 .560
1937.................. .510 1.85 5.50 .508 .757 24.70 .556 .607
1938.................. .492 1.85 5.50 .523 .774 25.17 .572 .623
1939................. .478 1.90 5.50 .521 .751 24.52 .570 .670
1940................. .516 1.90 5.50 .517 .730 24.75 .573
1941................. .547 1.94 5.64 .522 .780 25.55 .570 . . . .
1942.................. .600 2.13 6.29 .522 .810 25.74 .205 . . . .
1943.................. .631 2.00 5.93 .522 .786 25.35 .195 . . . .
1944

January....... .640 2.00 6.10 .535 .797 26.00 .200
February.... .640 2.00 6.10 .535 .797 26.00 .200
March.......... .640 2.00 6.10 .535 .797 26.00 .200
April............ .640 2.00 6.10 .535 .797 26.00 .200
May............. .640 2.00 6.10 .535 .797 26.00 .200
June............. .640 2.00 6.10 .471 .701 22.88 .176
July.............. .646 2.16 6.10 .503 .749 24.44 .188
August......... .650 2.20 6.10 .503 .749 24.44 .188
September. . .650 2.20 6.10 .503 .749 24.44 .188
October........ .650 2.20 6.10 .535 .797 26.00 .200
November . . .650 2.20 6.10 .535 .797 26.00 .200
December.. . .650 2.20 6.10 .535 .797 26.00 .200 . . . .

Index Numbers (1 9 1 0 -1 4  =  1 0 0 )
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 " 8 2 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 901933................. 81 86 113 93 91 104 91 861934................. 91 87 110 68 79 93 74 721935................. 92 91 117 58 72 89 68 75
1936.................. 89 51 113 65 74 95 77 851937................. 95 51 113 71 79 102 85 93
1938................. 92 51 113 73 81 104 87 951939................. 89 53 113 73 79 101 87 93
1940................. 96 53 113 72 77 102 87
1941................. 102 54 110 73 82 106 871942.................. 112 59 129 73 85 106 84
1943.................. 117 55 121 73 82 105 83
1944

January....... 119 55 125 75 84 108 83
February.... 119 55 125 75 84 108 83
March.......... 119 55 125 75 84 108 83
April............ 119 55 125 75 84 108 83
May............. 119 55 125 75 84 108 83
June............. 119 55 125 66 74 95 80
July.............. 121 60 125 70 79 101 82
August......... 121 61 125 70 79 101 82September. . 121 61 125 70 79 101 82October........ 121 61 125 75 84 108 83
November. . 121 61 125 75 84 108 83December... 121 61 125 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities

Prices paid 
by farmers Wholesale

Farm
prices*

for com
modities 
bought*

prices 
of all com
modities!

Fertiliser
materials!

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922____ . . . .  132 149 141 116 101 145 106 85
1923___ . . . .  143 152 147 114 107 144 103 79
1924___ . . . .  143 152 143 103 97 125 94 79
1925____ . . . .  156 156 151 112 100 131 109 80
1 9 2 6 . . . . . . . .  146 155 146 119 94 135 112 80
1927____ . . . .  142 153 139 116 89 150 100 94
1928____ . . . .  151 155 141 121 87 177 108 97
1929____ . . . .  149 154 139 114 79 146 114 97
1930____ . . . .  128 146 126 105 72 131 101 99
1931____ . . . .  90 126 107 83 62 83 90 99
1932____ . . . .  68 108 95 71 46 48 85 99
1933____ . . . .  72 108 96 70 45 71 81 95
1934____ . . . .  90 122 109 72 47 90 91 72
1935____ . . . .  109 125 117 70 45 97 92 63
1936____ . . . .  114 124 118 73 47 107 89 69
1937____ . . . .  122 131 126 81 50 129 95 75
1938.......... . . .  97 123 115 78 52 101 92 77
1939.......... . . .  95 121 112 79 51 119 89 77
1940.......... . . .  100 122 115 80 52 114 96 77
1941.......... . . .  124 131 127 86 56 130 102 77
1942......... . . . .  159 152 144 93 57 161 112 77
1943.......... . . .  192 167 150 94 57 160 117 77

1944
January. . . 196 174 150 96 57 171 119 78
February .. 195 175 151 96 57 171 119 78
March........ 196 175 151 96 57 171 119 78
April........... 196 175 152 96 57 172 119 78
M ay............ 194 175 152 97 57 175 119 78
Ju ne............ 193 176 151 95 57 175 v 119 69
Ju ly ............ 192 176 152 96 57 175 121 74
August.. . . 193 176 151 96 57 175 121 74
September. 192 176 151 96 57 175 121 74
O ctober.. . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

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

numbers of prices of fertilizer m aterials are based on original study 
Carnali TTr,£,!~£?P a rV?ent ?£ A gricultural Economics and Farm  Management, 
ThE ETof i “ “ “ r New. York. These indexes are complete since 1897.The series was revised and reweighted as of March 1940 and November 1942.
b as^ m m ^ u o ted .11 Jun6 1941’ manure salts Prices are F . O. B. mines, the only

n r i o J ^ f n a H v 1 ^ ^ 8 6  ot p o * a s h  P r I c e *  *»  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  
a a r i e n l ? n r e  IJ .  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 j?  t h e  d i s c o u n t  p e r i o d .  F r o m  l f t .%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 % .  u , s t , M ,n ,  p e r l ° ° *  f r o m  I 9 d 7  o n ,
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Fertilizer

"Fertilization of Farm Fish Ponds,” Ext. 
Serv., Ala. Polytechnic Inst., Auburn, Ala., 
Cir. 270, fan. 1944, Allen M. Pearson.

"Barnyard Manure—Its Value and Use in 
Alaska " Matanuska Exp. Sta., Palmer, Alaska, 
Cir. 2, April 1944, Don L. Irwin.

"Consolidated Figures for 1943 Showing 
Equivalent Plant Foods Supplied by Each 
Mixed Fertilizer Grade Used in California,” 
Dept, of Agr., Bu. of Chemistry, Sacramento 
14, Calif., FM-98, Nov. 22, 1944.

"Ammonium Phosphate and Similar Fer
tilizers. Dept, of Agr., Bu. of Chemistry, 
Sacramento 14, Calif., FM-99, Nov. 20, 1944.

"Amounts of Plant Foods Used on Various 
Crops in California During fanuary-June 
1943,” Dept, of Agr., Bu. of Chemistry, FM- 
100, Nov. 20, 1944.

"The Uptake of Nutrients by the Cotton 
Plant When Fertilized with Acid Forming and 
Non-Acid Forming Fertilizers Combined with 
Different Rates of Potash,” Ga. Exp. Sta., 
Experiment, Ga., Bui. 235, Sept. 1944, J. J. 
Skinner, J. G. Futral, and N. McKaig, Jr.

"Commercial Fertilizers in Kentucky in 
1943,” Agr. Exp. Sta., Univ. of Ky., Lexing
ton. Ky„ Reg. Ser. Bui. 38, July 1944.

"Fertilizers for Kentucky, 1944-45," Agr. 
Exp. Sta., Univ. of Ky., Lexington, Ky., A. 
Mim. 128, July 1944, P. E. Karraker.

"Ordinary and Deep Applications of Fer
tilizer for Corn, 1942-43,” Agr. Exp. Sta., 
Miss. State College, State College, Miss., Serv
ice Sheet 375, June 1944, John Pitner.

"Soil Fertility Practices for Cotton Produc
tion: Heathman Field,” Agr. Exp. Sta., Miss. 
State College, State College, Miss., Service 
Sheet 376, July 1944, John Pitner.

"Commercial Fertilizers for Cotton Produc
tion: Gary Field, Money, Miss.,” Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Service Sheet 277, July 1944, John Pitner.

"Fertilizers for 1945 Recommended by the 
N. Y. State College of Agriculture,” Dept, of 
Agron., College of Agr., Cornell Univ., Ithaca, 
N. Y., Mimeo 758, Oct. 24, 1944.

"Analyses and Rates of Application of Fer
tilizer for Vegetable Crops, Potatoes and Fruit 
in N. Y. 1945,” Dept, of Agron., College of

Agr., Cornell Univ., Ithaca, N. Y., Mimeo 
761, Nov. 27, 1944.

"Fertilizer Report," Pa. Dept, of Agr., Har
risburg, Pa., G. Bui. 596, Oct. 1944.

"Fertilizer Test with Irish Potatoes in 1943,” 
Agr. Exp. Sta., A. €r M. College, College Sta
tion, Texas, P. R. 881, Feb. 29, 1944, W. L. 
Jones, Jr.

"Relation of Pure Chemical Fertilizers to 
Minor Element Requirements of Certain Field 
Soils Under Intensive Cropping,” Va. Poly
technic Inst., Blacksburg, Va., B .3 7 (ll) , 
Sept. 1944, F. L. Wellborn, M. M. Phillippe, 
and S. S. Obenshain.

"Fertilizer Tonnage Sales Survey Report for 
Washington for July 1,1942 to June 30,1943,” 
Agr. Exp. Sta., State College of Wash., Pull
man, Wash., M. Cir. 17, Sept. 1944, S. C. 
Vandecaveye.

"Tests of Four Nitrogen-Carriers in a Ma
ture Apple Orchard at Martinsburg, West Vir
ginia,” Agr. Exp. Sta., W. Va. Univ., Morgan
town, W. Va., Bui. 315, July 1944, R. H. 
Sudds.

"1944 Results of Fertilizer Demonstrations 
on Small Grain and Hay," Soils Dept., Univ. 
of Wis., Madison, Wis., Nov. 1944, C. J. 
Chapman.

Soils
f  A rather complete chemical study of 
some Hawaiian soils has been made by 
A. S. Ayres and reported in Hawaii 
Agricultural Experiment Station Tech
nical Bulletin No. 1 entitled “Soils of 
High-Rainfall Areas in the Hawaiian 
Islands.” Most of the soils on the Island 
are of volcanic origin, but of widely 
different ages. Hawaiian lavas are 
usually low in silica, with quartz almost 
entirely lacking. They are also low in 
potassium, but high in iron, titanium, 
calcium, and magnesium. Most of the 
soils are rather heavy in texture and are 
considered to be in the lateritic group, 
although some evidences of podzoliza- 
tion have been observed. The soils

37
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studied by the author were in the 
Coastal region of two of the Islands 
and are used principally for growing 
sugarcane.

In the examination of the soils, ex
changeable and total bases were deter
mined individually and as a group, with 
some studies on acidity and organic 
matter.

Exchangeable calcium varied from 
very low to rather high amounts. There 
was a rather close relationship between 
the exchangeable calcium in the soil 
and the rainfall of the area in which the 
soil was found, the higher the rainfall 
the lower the amount of exchangeable 
calcium present in the surface soil. 
Even though the exchangeable calcium 
is frequently low, in general there is 
not much response to liming. A pos
sible explanation for this is the excellent 
physical condition of Hawaiian soils 
and the long growing period of the 
sugarcane crop, thus permitting it to 
obtain what calcium it needs even in 
soils of low available calcium content. 
Some soils were very low in total as 
well as exchangeable calcium, and this 
occurred even in soils from areas of 
rather low rainfall. The calcium ap
parently weathers out of Hawaiian soils 
very rapidly, since the unweathered 
rock is usually rather high in calcium.

Exchangeable magnesium in the soils 
also varied considerably and usually 
was lower than exchangeable calcium. 
Here again, there was a relationship 
between rainfall and exchangeable mag
nesium in the surface soil. It is felt 
that farming practices are tending to 
deplete the magnesium. Total mag
nesium varied considerably in the soil, 
but apparently is not always lost by 
weathering to the same extent as cal
cium, due possibly to a tendency of 
magnesium to form secondary minerals 
on weathering.

The author brings out that both 
sugarcane and pineapples have excep
tionally high requirements for potash 
which, combined with the naturally 
low potash content of the soils, has re
sulted on many of the plantations in 
rather heavy fertilization with this

nutrient. The exchangeable potash 
content of the soils varied widely, but 
in many cases it was higher in the sur
face soil than in the subsoil—the re
verse of the cases of calcium and mag
nesium, indicating some relative accu
mulation of potash in the surface soils 
as the result of fertilization. This is 
further substantiated by the fact that in 
a subsurface horizon, many of the soils 
contained higher levels of exchangeable 
potassium than of exchangeable cal
cium or magnesium, a condition not 
found in any of the virgin soils studied. 
The relative distribution of exchange
able potassium in the surface soil and 
subsoil is influenced by rainfall. Re
gions of low rainfall have relatively 
much more exchangeable potassium in 
the surface soils which drops rapidly 
until the increasing rainfall reaches 
about 125 inches annually. Above this, 
the exchangeable potash in the surface 
soil is less than in the subsoil and con
tinues to decrease as rainfall increases. 
Total potassium was not determined in 
the soils under investigation.

Exchangeable manganese varied 
rather widely with amounts ranging 
from less than 4 to more than 50 lbs. 
MnO per acre-foot of soil. Cultivation 
does not seem to have influenced the 
supplies of exchangeable manganese in 
soils. Manganese contents of both sur
face soils and subsoils varied widely, 
and comparatively low proportions of 
total manganese were present in the 
exchangeable form. Total base ex
change capacities of the soil varied from 
33 to 60 milliequivalents per hundred 
grams of soil. The base exchange 
capacity was reduced as rainfall in
creased, apparently due largely to the 
decrease in mineral exchange capacity 
in these soils of higher rainfall and to 
the increased carbon-nitrogen ratio re
sulting in the organic matter having a 
lower exchange capacity. These factors 
more than offset the normal increase in 
exchange capacity due to increased total 
organic-matter content of these wetter 
soils. Base exchange saturation also 
was lower with the higher rainfall. The 
soils were acid, the surface soils more
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so than the subsoils, due apparently to 
the high organic-matter content.

Thomas Jefferson is known to all of 
us as the writer of the Declaration of 
Independence and as one of our great
est Presidents. Many of us are apt to 
neglect the agricultural side of his life, 
since it was overshadowed by his more 
spectacular activities in political fields. 
Thomas Jefferson, however, had a deep 
interest in agriculture and an under
standing of the fundamental problems 
connected with it far in advance of 
most other agriculturists of his day. 
Many of these interesting and signifi
cant facts have been brought to light 
by Dr. H. H. Bennett and published in 
U. S. Department of Agriculture Soil 
Conservation Service Miscellaneous 
Publication No. 548 entitled “Thomas 
Jefferson, Soil Conservationist.” It is 
fitting that Dr. Bennett, Chief of the 
Soil Conservation Service and one of 
the outstanding men of the world in 
this field of activity, has written on this 
subject. This brief but interesting 
pamphlet shows what remarkable 
powers of investigation and foresight 
Jefferson had in the field of agriculture. 
He recommended crop rotations, the 
careful conservation and use of manure, 
and the use of fertilizer in the limited 
forms available in his day. Even more 
remarkable, perhaps, is the fact that he 
was much concerned with conserving 
soils and preventing erosion, recom
mending many of the practices that 
today the Soil Conservation Service is 
advocating. This includes contour 
farming, the use of leguminous cover- 
crops, and terracing. Dr. Bennett has 
written a stimulating as well as inter
esting pamphlet on Jefferson and his 
relationship to modern agriculture.

"Soil Reaction (pH ),’’ Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Bui. 400, Aug. 1944, 
G. M. Volk and C. E. Bell.

"Soil Movement as Affected by Slope, Dis
charge, Depth, and Velocity of Water,” Agr. 
Exp. Sta., State College, Raleigh, N. C., T. 
Bui. 78, fan. 1944.

"Improvement of Flood-Damaged Land in 
Eastern Oklahoma,” Agr. Exp. Sta., A. 6r M. 
College, Stillwater, Okla., Bui. 282, Oct. 1944, 
Horace J. Harper.

"48 Ways to Save the Soil While Increasing 
Production,” Ext. Serv., A. 6r M. College, Still
water, Okla., OP-67, 1944.

"The Soil Conservation Service in Pennsyl
vania,” U.S.D.A., Harrisburg, Pa., May 1944.

"Progress in Determination of Conservation- 
Farming Needs," U.S.D.A., Washington, D.
C.M June 1944.

"List of Publications and Reports on Sedi
mentation— fan. 1 ,1935 to Aug. 1 ,1944,” Soil 
Conserv. Serv., U.S.D.A., Washington, D. C., 
Aug. 1, 1944.

Crops
^Peanuts have always been an impor
tant crop in certain localities of the 
South and under the requirements of 
our war-food program have come into 
increased prominence. War-food goals 
have called for gready increased acre
ages, with the result that many farmers, 
who had no previous experience with 
it, grew the crop during the last year 
or two. The results were not always 
happy from both the national food pro
duction viewpoint and the farmer’s own 
viewpoint. To assist growers already 
growing the crop and to enable others 
to judge whether or not they should 
venture into this new field of produc
tion, many experiment stations have 
issued publications dealing with peanut 
growing. An excellent example is Vir
ginia Agricultural Experiment Station 
Bulletin 348 entitled “Peanut Produc
tion” by E. T . Batten. This deals pri
marily with the type of production pre
vailing in Virginia and will be a great 
inducement to growers in that State. 
It will also be helpful to growers in the 
northern peanut-growing sections.

The author traces the production of 
peanuts frpm pre-Civil War days and 
briefly describes the various types of 
peanuts and their uses. It is brought 
out clearly that the soil is very impor
tant in determing whether or not pea
nuts should be grown, since good drain
age is of paramount importance for this 
crop. The fertilization of the crop is 
given prominent attention. Where the 
entire crop is harvested, peanuts remove 
nitrogen and large quantities of mineral 
elements from the soil. This occurs 
when peanuts are dug since the vines 
are usually used for hay. If peanuts
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are grown in a rotation with other leg
umes, nitrogen in the fertilizer usually 
is not required under Virginia condi
tions, but phosphoric acid and potash 
as well as lime are of great importance. 
The general recommendation is that 
350 to 400 lbs. of 0-12-12 be applied 
either by means of an attachment to 
the planter which puts the fertilizer 
in bands along the row, or applied on 
top of the row just as the plants are 
emerging. Great care must be taken 
that no fertilizer comes in direct con
tact with the seed if the fertilizer is 
applied at planting time. The high- 
grade potash fertilizers are much better 
sources of potash than the lower grade 
materials since in the latter case there 
is a higher salt concentration which is 
unfavorable for peanuts.

Lime is usually required at 1,500 to
1,800 lbs. of ground limestone every 
3 or 4 years in rotations where peanuts 
are grown. In areas where the Virginia 
type peanuts are grown, gypsum or 
land plaster is very commonly used. 
However, the author of this publication 
points out that at the Experiment Sta
tion, where lime is used in the rotation, 
gypsum did not increase yield. The 
author believes, however, that gypsum 
will be beneficial when used on soils 
that are acid and low in lime. Three 
hundred pounds of this material per 
acre usually are applied on the vines 
during the growing season, up to Au
gust 1. Mr. Batten also includes infor
mation on preparation of the land, 
planting, cultivation, harvesting, and 
insect and disease control.

"Fifty-Second Annual Report," Agr. Exp. 
Sta., Ala. Polytechnic Inst., Auburn, Ala., 1941.

"Small Grain Production," Ext. Serv., Ala. 
Polytechnic Inst., Auburn, Ala., Cir. 258, June, 
1943, J. C. Lowery and D. G. Stur\ie.

"Potatoes: Growing, Fertilizing, and Stor
ing in Alaska," Matanuska Exp. Sta., Palmer, 
Alaska, Cir. 3, April 1944, Don L. Irwin.

"Progress Through Agricultural Research," 
Agr. Exp. Sta., A. & M. College, Baton Rouge, 
La., A. R. 1942-43.

"Experiments with Cotton, Corn, Sorghum, 
and Soybeans at the Rice Experiment Station, 
Crowley, La.," Agr. Exp. Sta., A. & M. Col
lege, Baton Rouge, La., Bui. 383, Aug. 1944, 
J. M. Jenkins.

"Results of Experiments with Rice in La.," 
Agr. Exp. Sta., A. & M. College, Baton Rouge, 
La., Bui. 384, Aug. 1944, J. M. Jenkins and 
J. W. Jones.

"Studies of Delayed Digging of Sweet Pota
toes of the Porto Rico Variety," Agr. Exp. Sta., 
A. & M. College, Baton Rouge, La., Cir. 34, 
Sept. 1944, W. D. Kimbrough.

"Annual Report," Me. Exp. Serv., Univ. of 
Me., Orono, Me., Bui. 325, Nov. 1944.

"Small Grain Varieties, Hill Soils, 1944," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Inf. Sheet 319, Aug. 1944, J. F . 
O’Kelly.

"Dates of Planting Soybeans: Stone ville,
1943," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Service Sheet 374, May
1944, R. B. Carr.

" Varieties of Winter Wheat for Nebraska," 
Agr. Exp. Sta., Univ. of Neb., Lincoln, Neb., 
Bui. 367, Aug. 1944, K. S. Quisenberry, O. J. 
Webster, and T. A. Kiesselbach.

"Plant Diseases in Texas and Their Control," 
Ext. Serv., A. & M. College, College Station, 
Texas, B-132, May 1944, A. A. Dunlap and 
J. F. Rosborough.

"Wichita Wheat," Agr. Exp. Sta., A. 6* M. 
College, College Station, Texas, P. R. 891, 
May 11, 1944 ,1. M. Atkins, J. R. Quinby, and 
P. B. Dunkjte.

"Experiments with Small Grain and Other 
Crops at Substation No. 6, Denton," Agr. Exp. 
Sta., A. Sr M. College, College Station, Texas, 
P. R. 892, May 11, 1944, P. B. Dunkfe and 
I. M. Atkins.

"Clipping Experiments with Small Grain 
Varieties, 1943-44, at Substation No. 19, Win
ter Haven, Texas," Agr. Exp. Sta., A. & M. 
College, College Station, Texas, P. R. 901, 
Aug. 1, 1944, E. Mortensen.

"Variety and Date of Planting of Small 
Grain* for Grazing and for Grain in South 
Texas," Agr. Exp. Sta., A. & M. College, Col
lege Station, Texas, P. R. 903, Aug. 21, 1944, 
R. A. Hall and Lucas Reyes.

"Extension Work in Agriculture and Home 
Economics in 1943," Ext. Serv., Va. Polytech
nic Inst., Blacksburg, Va., Bui. 160, March 
1944, John R. Hutcheson.

"24th Annual Report of Wood County Agri
cultural Extension Service, 1944," Agr. Ext. 
Serv., Wisconsin Rapids, Wis., H. R. Lathrope.

Economics

f  One of the problems of Southern 
agriculture is often attributed to the 
system of land tenure whereby a con
siderable portion of the land is oper
ated by tenants or share croppers rather 
than owners. It is also felt that an 
owner, since he has a proprietary in
terest in the land and has a greater 
assurance of continuity of tenure, will
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farm better, especially from the long
time viewpoint, and eventually should 
be a more efficient farmer. Interest
ing information on this has been ob
tained in a survey conducted in Geor
gia for the year 1936. The results of 
this work were published as Georgia 
Experiment Station Bulletin 234, “A 
Study of Farming by Tenure of Farms 
in Terrell County, Georgia,” by W. T . 
Fullilove, J. C. Elrod, and W. E. Hen
drix.

In most cases, the data are broken 
down on the basis of owners who are 
operating the farms themselves, owners 
with share croppers operating the 
farms, tenants operating the farms 
themselves, and tenants with share 
croppers operating the land. As might 
be expected, owners with share crop
pers have larger farms than the other 
groups. Tenants tended to have 
smaller farms. Farms without crop
pers, that is, operated by those on 
them, either as owners or as tenants, 
are smaller than farms operated by 
croppers. Apparently, croppers pre
ferred working on larger farms than 
on smaller farms, since they were able 
to have advantages of better equipment 
and possibly better land.
' In the area, cotton and Spanish pea
nuts are the two principal crops grown 
for cash, with corn the main feed crop. 
Owners tended to grow more cotton 
and less peanuts than did tenants. This 
is partly explained on the basis of labor 
conditions and is considered of some 
significance, since peanuts are harder 
on land than cotton. Farms operated 
by owners with croppers had higher 
yields than farms operated with owners 
alone or those operated by tenants, 
although tenants had a higher yield 
index than did owners who farmed 
the land themselves. Expenditures for 
fertilizers were higher on owner-oper
ated than on tenant-operated farms, 
and on owner-operated farms with 
croppers than on farms without crop
pers.

Other investigations indicated that 
erosion was worse on tenant-operated 
farms than on owner-operated farms.

In this survey, it was found that both 
groups had about the same proportion 
of the land devoted to soil-depleting 
crops, but owner-operated farms had a 
higher proportion of land planted to 
conserving crops than did tenant-oper
ated farms. Tenants apparently believed 
just as strongly as owners in the use 
of soil-conserving crops. Unstable ten
ure was not given as a reason for the 
tenants’ failure to grow more soil-con
serving crops, but the authors feel 
that this is the biggest factor involved. 
The size of farms seems to be an im
portant factor in determining the 
amount of livestock. Tenants com
pared favorably with owners in live
stock kept per unit of land. In gen
eral, however, operators with share
croppers had much lower livestock 
values per unit of land than did oper
ators without share croppers.

On the basis of income, tenants com
pared rather favorably with owners 
operating the land themselves, after 
due allowance was made for rent and 
interest on assessment. Croppers some
times do better than owner operators, 
after such allowances are made.

The authors admit that many, of the 
factors involved in tenancy were not 
measured, and are difficult to measure 
in dollars and cents. These involve 
disruption in home and school life 
caused by frequent moving by ten
ants, and a lowered community inter
est and efficiency resulting thereby. 
They feel that tenants should have 
greater security of tenure and be given 
credit for long-time improvements 
made on farms they are operating. 
Many other interesting and useful 
points are brought out in this investiga
tion, which is important from the soci
ological as well as the economic view
point.

"Postwar Program for Idaho Agriculture, 
Ranges, and ForestsAgr .  Exp. Sta., Univ. of 
Idaho, Moscow, Idaho, Cir. 91, Aug. 1944.

“The Cost of Producing Hemp in Illinois in 
1943,“ Agr. Exp. Sta., College of Agr., Ur- 
bana, 111., AE-2198, Mag 1944, R. H. Wilcox.

"Production Adjustments in Louisiana’s 
Agriculture for 1945,” Ext. Serv., Baton Rouge 
3, La., D.A.E. Mimeo. Cir. 44, July 25, 1944.



42 B e t t e r  C rops W it h  P la n t  F ood

"Financial Results o/ the Operation of large 
Sugar Cane Farms in Louisiana 1939, 1940, 
and 1941," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bui. 374, March 1944, R. A. 
Ballinger.

"Increasing the Market Outlets for Louisiana 
Winter Vegetables Through Mixed Shipments,” 
Agr. Exp. Sta., La. State Univ., Baton Rouge, 
La., Bui. 382, Aug. 1944, P. T. Ecton.

"Postwar Agricultural Prospects," Agr. Exp. 
Sta., Univ. of Minn., St. Paul, Minn.

"Economic and Cost Study of Cotton Gin
ning in Central Mississippi," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bui. 
403, June 1944, D. G. Miley and A. L. Rob
erts.

"Economics of the Production and Market
ing of Chile in New Mexico," Agr. Exp. Sta., 
State College, N. M. Bui. 314, Aprtl 1944, 
P. W. Cockerill.

"Attaining Maximum Agricultural Produc-

Fertilizers far Cotton and
( From

T a b l e  4 .— C o t t o n  F o l l o w in g  L e s p e - 
d e z a . H ig h l a n d  R i m  S o il  P r o v in c e .

Fertilizer treatment 
per acre

Pounds 
of 

seed 
cotton 

per acre

Average of 
five tests. 
Increase 
due to 

treatment

None.......................... 488
300 lbs. 0 -1 6 -0 ........ 716 228
300 lbs. 0 -1 6 -1 6 ... . 1,072 584
300 lbs. 0-16-16

plus minor ele
ments..................... 1,040 552

300 lbs. 6-16-16
plus minor ele
ments..................... 1,024 536

yield over the check plot by 228 pounds 
of seed cotton per acre. When 300 
pounds of 0-16-16 were used, the yield 
increased 584 pounds per acre. The 
addition of nitrogen, or nitrogen and 
minor elements, to the phosphate and 
potash did not increase the yield.

Two cooperative tests were conducted 
with corn on the Highland Rim prov
ince and two in the Coosa Valley on 
old lespedeza areas (Table 5). An 
application of superphosphate produced 
an increased yield of 6.4 bushels of

tion in Ohio in 1945," Agr. Exp. Sta., Ohio 
State Univ., Columbus, Ohio, July 1944.

"Land Utilization and Agricultural Adjust
ment in Edgefield County, S. C.," Agr. Exp. 
Sta., Clemson Agr. College, Clemson, S. C., 
Bui. 349, June 1944, M. J. Peterson and G. H. 
Aull.

"The Impact of the War on the Financial 
Structure of Agriculture," Bu. of Agr. Econ., 
U.S.D.A., Washington, D. C„ A. S. Tostlebe, 
D. C. Horton, R. J. Burroughs, H. C. Larsen, 
L. A. Jones, and A. R. Johnson.

"Farmers’ Cooperatives and the Federal In
come Tax Statutes," Farm Cr. Adm., U. S. 
D. A., Washington, D. C., Misc. Report 75, 
Oct. 1944, K. B. Gardner.

"The Impact of the War on the Financial 
Structure of Agriculture," U. S. D. A., Wash
ington, D. C., Sept. 1944, A. S. Tostlebe,
D. C. Horton, P. J. Burroughs, H. C. Larsen, 
L. A. Jones, and A. R. Johnson.

Corn Following Lespedeza
page 19)

corn. Superphosphate and muriate 
of potash resulted in increasing the 
yield 11.1 bushels. As in the tests 
with cotton, the yield of corn was not 
increased by adding minor elements or 
minor elements and nitrogen to the 
phosphate and potash.

The data from these tests are not 
conclusive, but they strongly indicate 
that on the soils studied there is a very 
great need of phosphate and potash 
for both cotton and corn when these 
crops are planted after lespedeza. An

T a b l e  5 .— C o r n  F o l l o w in g  L e s p e d e z a

Fertilizer treatment 
per acre

Bushels
of

corn
per
acre

Average of 
four tests. 
Increase 
due to 

treatment

None........................... 21 .9
300 lbs. 0 -1 6 -0 ........ 28 .3 6 .4
300 lbs. 0 -16 -16___ 33 .0 11.1
300 lbs. 0-16-16

plus minor ele
ments..................... 33 .0 11.1

300 lbs. 6-16-16
plus minor ele
ments..................... 33 .5 11,6
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increase was obtained from minor ele
ments in only one test. Most of the 
results obtained up to the present in
dicate that lespedeza will furnish suf
ficient nitrogen to produce a good crop 
of cotton or corn, provided sufficient 
phosphate and potash are added. Un
less the proper kind and amount of 
fertilizers are applied to the cotton or 
corn, there will be little or no increase

in yield as a result of turning les
pedeza for soil improvement.

As a result of these experiments, the 
Alabama Experiment Station recom
mends that cotton and corn following 
lespedeza should be fertilized at plant
ing with a minimum of 400 pounds of
0-14-10, or 275 to 300 pounds of super
phosphate and 75 to 100 pounds of 
muriate of potash per acre.

Bigger Yields from Fertilizers
#

(From page 26)

we probably will find that we can 
expect to get economic returns from 
more fertilizer if we can find a means 
of distributing it more generally in the 
soil.

In experiments in which we have 
compared plowed-under fertilizer with 
row methods, including the shallow 
band and side-dressing methods, year 
in and year out over a period of years, 
the average yields have been greater 
where the fertilizer was plowed under. 
Placing it in the bottom of the plowed 
furrow or in the subsoil has been con
sistently as good or better.

It seems reasonable that when we 
have our soils in condition where we 
can be assured of a broad distribution 
of roots in the subsoil, we will find 
that we can increase our yields by using 
greater amounts of fertilizer. How
ever, we may find that our 1-2-1 or
1-2-2 ratios may have to be changed to 
a 1-1-1 or 2-1-2 or others, depending 
on the crops to be grown. In other 
words, we may approach more closely 
the ratios of salts which the plants 
actually remove from the soil. How
ever, until we get to the point where 
we recognize the importance of soil 
reaction (as affecting root distribution), 
soil type, rainfall and other climatic 
factors in studying fertilizer-placement 
problems, we may be a long time in

coming to any agreement. A method 
that is suitable for the application of 
500 lbs. of fertilizer probably will not 
prove suitable for the application of
2,000 lbs. Agronomic crops require 
smaller quantities of fertilizers than 
vegetable crops. Wide row crops may 
benefit by different methods of appli
cation from narrow rowed crops, or 
those sown broadcast.

There is considerable discussion 
about shallow- and deep-rooted veg
etable plants which always comes up 
in a discussion of fertilizer placement 
and is confusing. Root systems differ 
in size, but when we come to classify 
them as deep- and shallow-rooted, we 
don’t seem to talk the same language. 
Several years ago, Mr. Bateman and 
I looked over a 34-acre potato field in 
which the nitrogen seemed to have 
leached away. As we walked along 
between the rows, it was apparent that 
every fourth or fifth plant was normal 
while those between were definitely 
bronzy in appearance and were consid
erably smaller. In looking crosswise 
of the rows, the good plants lined up 
in rows. The immediate conclusion 
was that we had an example of the 
effect of residual fertilizer, but the 
previous year the field had been in 
rye and the year before that in corn, 
and the rows had run the same direc
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An attach m en t fo r  ap p lying fe r t iliz e r  on th e  b o tto m  o f  th e  plow  fu rro w , d esigned  by  m ach in ery
m a n u fa c tu re r .

tion as the potato rows. However, the 
third year before, the field had been 
in tomatoes and the rows had run 
crosswise of the field coinciding with 
the good potato plants. A heavy ap
plication of superphosphate had been 
placed in the row for the tomatoes with 
a fertilizer attachment on a potato 
planter. Mr. Bateman got a spade and 
we examined the roots of the potato 
plants. The good plants had their 
roots down as deep as we dug, which 
was between 2 x/i  and 3 feet, and they 
were brightly colored. The stunted 
plants had all their roots in the upper 
8 inches of soil, and they were brown 
in color. The difference probably was 
due to the amount of oxygen in the 
soil. Poor drainage under the poor 
plants with high temperatures had in
jured the roots. The gypsum in the 
superphosphate for tomatoes undoubt
edly had a beneficial effect in opening 
the subsoil to better drainage and 
aeration.

We have many soils on market gar
den farms in this condition, brought 
about by the continuous application of 
fertilizer to the surface coupled with 
insufficient liming material. Plowing

under both fertilizer and lime on these 
soils is bringing them back. Crops 
like spinach, onions, and beets, which 
were shallow-rooted because of the 

“ soil condition, have become deep-rooted 
by the application of lime and fertilizer 
in the subsoil. It is not uncommon to 
find spinach seedlings with only the 
cotyledons expanded, to have a root 
system 22 inches straight down into 
the subsoil, which explains why spinach 
responds to fertilizer plowed under.

And so it seems reasonable to assume 
that in soil properly limed, plowing 
under the fertilizer will give better 
results over a period of years even 
though it may be beaten by some other 
method of application in an occasional 
year because of weather conditions. A 
method that has proven consistently 
better than plowing under fertilizer is 
the application of fertilizer in solution. 
Until we have machinery to apply 
liquids more economically, the broad 
distribution of fertilizer seems to give 
better results. Upon perfection of ma
chinery, deeper and broader distribu
tion of either liquid or dry fertilizer 
may prove to be a more economical 
method.
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Fertilized Corn Plants Require Well-ventilated Soils
(From page 9)

HCl test solution (A ) to each soil 
mass and fold paper back onto the 
treated soil.

3. Turn over the folded paper and 
test the wet under-side of the paper, 
at (a) with one drop of Solution B— 
(Ferric-iron test); and one drop Solu
tion C—(Ferrous-iron test) at (b). 
Fig. 2.

The results must be recorded at 
once:

Fig. 3—A reddish to deep red color 
at (a) indicates ferric iron. This 
means an adequate oxygen supply in 
soil for corn roots.

Fig. 4— A bluish to deep blue color 
at (b) indicates ferrous iron. This 
indicates an oxygen deficiency for 
corn roots. If both ferric and ferrous 
iron tests are obtained, the oxygen de
ficiency is relatively less important.

Discussion of Tests
The importance of making, the tests 

very quickly can be demonstrated by 
permitting additional soil samples to 
be exposed to the air, particularly in 
the sunlight, for several minutes and 
then repeating the tests. A negative 
ferric iron test soon becomes a positive 
one and shows the rapidity of the oxi
dation process in many soils.

Other interesting facts on oxygen 
penetration in soils can be noted by

making tests for ferric iron in the 
channels formed by deep penetrating 
roots of previous crops of alfalfa, sweet 
clover, ragweed, and others. Also com
pare the depth of aeration over tile 
drains versus between tiles, if any, or 
between high and low areas in the 
field.

Always make comparative tests for 
ferric iron in the soil above and below 
the plow sole if a definite plow sole has 
developed in the soil. In some soils 
a hardpan often interferes with the 
oxygen penetration below it, and corn 
roots may be limited in growth above 
the hardpan. These tests will indicate 
the necessity for including deep-rooting 
alfalfa and sweet clover in a soil man
agement program if the ferric iron tests 
are low below the plow sole.

Tests made during the growing sea
son with ample rainfall will give much 
useful information on the drainage and 
aeration capacities of fields for corn 
production. In dry seasons, the oxygen 
supply may be adequate and water may 
then become the limiting factor for 
growth. These interrelationships of 
water, oxygen for root respiration, and 
the maintenance of a favorable en
vironment for corn-root functioning 
in absorbing fertilizing materials must 
be given proper evaluation in diagnos
ing these soil conditions for cornplant 
growth and production.

Fertilizers Pay Their Way in Western Washington
(From page 22)

range of parent material, the soil fer
tility problems of the area are rather 
complex.

Today, as a result of the work of the 
experiment stations and trials by 
farmers and others in the area, much 
of the acreage of cultivated crops is 
fertilized with commercial materials.

The ratio of NPK used varies with 
the soil and the kind and value of the 
crops, and the availability of planters 
and drills with proper fertilizer place
ment attachments. Certain crops, at 
this time, receive only one or two of the 
common fertilizer constituents. An 
example of this is oats, or other cereals
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gglggs;

P o ta to es  respond  w ell to  fe r tiliz e rs  in  w estern W ash in g to n . H arv est o f  W h ite  R o se  p o ta to es  grow n
o n  P u g et sandy loam .

for hay, on upland soils. The greatest 
response is obtained from spring appli
cations of nitrogen. In these instances, 
it is recommended that manure and 
other fertilizer be used in the rotation 
to aid in maintaining the fertility of 
the soil.

In the case of intensively cultivated 
crops, the rate application of a com
plete commercial fertilizer varies from 
600 to 3,000 pounds per acre, depend
ing on the value of the crop.

The production of potatoes for the 
certified seed trade and for commercial 
trade is an important enterprise in

several of the counties of western 
Washington. Complete commercial 
fertilizers are profitably used in prac
tically all plantings. The rate of ap
plication per acre appears to be increas
ing annually.

The data given in tables 1 and 2 
indicate the response that is obtained 
from the use of varying amounts 10- 
20-20 fertilizer for potatoes.

The results of a few studies made 
by the Western Washington Experi
ment Station with indication of the 
response obtained from the use of 
complete fertilizers on certain crops

T a b l e  1 .— Y ie l d  i n  P o u n d s  p e r  A c r e  o f  W h i t e  R o s e  P o t a t o e s  o n  P u g e t  S a n d y  
L o a m , A r l in g t o n , F e r t il iz e d  w i t h  V a r y in g  A m o u n t s  o f  1 0 -2 0 -2 0  F e r t i l i z e r

Lbs. per A. 10-20-20 Check 250 500 750 1,000

No. 1 grade...........................................................
Increase over check pounds per acre............

9,483 11,500
2,017

14,466
4,983

14,191 
4',708

15,649
6,166

Culls................................................................... 2,699 3,233
534

3,549
850

4,399
1,700

2,908
209Increase over check pounds per acre.............

Total No. 1 and Culls........................................
Increase over check pounds per acre.............

12,182 14,732
2,550

18,015
5,833

18,590
6,408

18,557
6,375

Value of increase above cost of fertilizer. . . . $13.92 $37.33 $27.33 $36.66



January 1945 47

T a b l e  2 .— Y i e l d  i n  P o u n d s  p e r  A c r e  N e t t e d  G e m  P o t a t o e s — H e r b  E c k s t r a n  
F a r m , M o u n t  Y e r n o n , P u g e t  S i l t  L o a m , F e r t i l i z e d  w i t h  V a r y in g  A m o u n t s  o f

1 0 -2 0 -2 0  F e r t i l i z e r

Lbs. per A. 10-20-20 Check 250 500 750 1,000 1,500

No. 1 grade......................................... 13,280 17,650

4,370

19,800

6,520

20,800 24,850 19,100
Increase over check pounds per 

acre................................................... 7 ,520 11,570 5,820

Culls......................................................
Increase over check pounds per 

acre...................................................

16,800 14,850

- 1 ,9 5 0

17,550

750

15,100

- 1 ,7 0 0

17,225

425

17,000

200

Total yields No. l ’s and culls . . . .  
Increase over check pounds per 

acre...................................................

30,080 32,500

2,420

39,150

9,070

35,900

5,820

42,075

11,995

36,100

6,020

Percent No. 1 grade........................
Value of increase above cost of 

fertilizer..................................

44 .0 54.3

$37.45

55.0

$52.70

57.8

$56.45

59 .0

$90.70

52.9

$20.70

are given in Table 3. The yields are 
given in pounds per acre. This list 
could be gready enlarged upon, but 
it indicates the results that have been 
obtained from the use of complete 
commercial fertilizers.

Peas for canning, and particularly 
for freezing, are grown extensively and 
respond well to the use of fertilizers. 
Because of the lack of suitable ma

chinery to properly place mixtures con
taining nitrogen and potash, phos
phorus is used almost exclusively for 
this crop. Potash fertilizers when 
used are pre-drilled before peas are 
seeded. The increase in yield varies 
from 200 to 1,000 pounds of cleaned 
peas per acre from an application of 
300 pounds of 18 per cent superphos
phate per acre.

G row th o f  sweet c lov er on lim ed  strip s  on th e  Jo e  D onn ely  F a rm , C ham bers P ra ir ie . No grow th on
unlim ed  areas in  fo reg ro u n d .
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Crop Check No. 
Fertilizer Fertilized Fertilizer 

used per acre
Value of crop 

per lb. in cents
Value of increase 
above cost of fert.

Canning beets. . 30,690 39,325 600 5-15-10 $0.01 $71.35
Spinach seed. . . 1,277 1,787 600 5-15-10 .20 87.00
Beet seed (red).. 1,400 1,900 600 5-15-10 .30 135.00
Spinach.............. 3,390 8,126 400 10-20-20 .02 78.72
Swiss chard. . . . 45,520 65,980 400 10-20-20 .015 290.90
Carrots............... 74,284 82,787 600 5-15-10 .01 70.03
Sweet corn......... 10,878 15,186 500 5-20-10 .015 49.62

5 - 1 5 - 1 0  a t  $ 5 0 .0 0  p e r  to n  
1 0 - 2 0 - 2 0  a t  $ 8 0 .0 0  p e r  to n  

5 - 2 0 - 1 0  a t  $ 6 0 .0 0  p e r  to n

The response obtained from the use 
of potash varies with the crop and the 
soil on which it is grown. Potash de
ficiency symptoms have been observed 
on a number of crops, particularly 
where vegetables are grown for the 
first time in certain areas. Applica
tions of from 60 to 90 pounds of K 20  
in mixed fertilizers are usually suffi
cient to meet the needs of most vege
table crops under average soil condi
tions. There are, of course, numerous 
exceptions to this. For potatoes, cel
ery, cabbage, and certain other crops, 
the application is increased to 120 to 
160 pounds of KzO per acre.

The use of lime is becoming more

prevalent, and it is necessary for the ef
ficient production of legumes and cer
tain other crops on a number of soils. 
In general, the soils that require heavy 
liming also require heavy application 
of NPK for maximum yields.

Good soil management, which in
cludes the use of green manure crops, 
farm manures, and soil amendments 
when necessary, the increased use of 
supplemental irrigation, a gradual in
tensification of the agriculture of the 
area, the development of better me
chanical fertilizer applicators, all point 
toward an even greater consumption of 
commercial fertilizers in western Wash
ington in the years ahead.

Better Rural Churches Through Wise Land Use
(From page 16)

Soil conservation, obviously, cannot 
solve all of the ills of the rural church 
and agriculture. It’s real objective, 
however, is to use soil resources safely 
in such a way that they will produce 
the best returns for the farmer and so
ciety. If the farmer benefits, then the 
church and society, too, will benefit.

The status of the rural church, es
pecially those churches located in areas 
where erosion is a serious problem, can 
be improved by religious leaders and

farmers working closely together and 
developing a better understanding of 
their mutual problems. A step in this 
direction has been taken by the leaders 
of the Upper South Carolina Methodist 
Conference, in which the study of 222 
rural churches was made. They have 
launched a training program for their 
pastors so that the latter can work more 
efficiently in encouraging and hpiping 
farmers to make better use of their land. 
Slides and other visual material depict
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ing local erosion conditions and land 
misuse and the results of remedial con
servation measures are used in the 
training work.

Another encouraging sign is that 
during recent years religious leaders in 
the Southeast have become deeply con
cerned with the erosion problem. At 
the rural life conference held last year 
at Columbia, Mississippi, which at
tracted a large number of the South’s 
leading religious and agricultural 
workers, one of the principal objectives 
of the conference was “to enable farm
ers to recognize their. obligations as 
stewards of the soil.” This phrase, 
“stewards of the soil,” is expressive of 
a sound attitude toward the land. Fur
ther recognition of the need for this 
kind of an attitude toward the land 
was given at this year’s statewide rural 
life conference conducted by Governor 
Thomas L. Bailey on April 17 and 18 
at Jackson, Mississippi. More than
1,800 religious and agricultural leaders 
attended this conference during which 
they had an opportunity to participate 
in the impressive church service dedi
cated to the seed, the soil, and the sow
ers. This dedicatory service was de
veloped by the Rev. James W. Sells, 
Methodist pastor of Crystal Springs, 
Mississippi, and is now being used by a 
large number of Southern churches of 
various denominations.

After directing the rural life confer
ence at Jackson, Mississippi, Governor 
Bailey participated in the quadrennial 
conference of the Methodist Church at 
Kansas City and introduced a resolu
tion which said in part:

“Human welfare depends upon the 
proper use of the soil and other natural 
resources. Accordingly we call upon 
our people to recognize their responsi
bility to God for the conservation, the 
development, and the right use of the 
total resources of a rural community.”

The resolution was adopted unani
mously.

Another encouraging trend is the in
creasing attention being given soil con
servation at the special summer schools 
or training institutes held for pastors. 
At 20 such meetings held by various 
denominations in the South this year, 
proper land use and its relation to the 
church were studied, and the same sub
jects are scheduled for consideration at 
a number of other pastors’ schools yet 
to be held.

Ministerial associations also are lend
ing their support, as is being strikingly 
demonstrated by the Ministerial Asso
ciation of Anderson County, South 
Carolina. A pageant, “The Giant of 
the Wastelands,” portraying erosion as 
an invisible, destructive enemy of man
kind, but which can be subdued 
through proper soil conservation meth
ods, is being presented this year in the 
Anderson County churches. It was 
prepared by the Rev. J. H. Carter, 
pastor of the Central Presbyterian 
Church of Anderson.

Once church officials as well as farm
ers and others understand and pledge 
themselves to a genuine stewardship 
of the soil, and follow through with 
constructive action, the rural church 
will receive new strength and be in a 
much better position to serve society.

Renunciation
(From page 5)

confidence in pursuit of my cigarettes I doubt if many women will lug reeking 
to know that the person pushing me in pipes with them in their reticules or
the back is a member of the Ladies’ tackle old Tiger with the toothsome
Aid. But as the famous song runs, “It’s relish of bygone days,
about as fur as they can go,” because There is at least one item to fall back
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upon to ease the craving for tobacco, 
but it’s not apt to catch hold fast. I 
refer to those small pill boxes contain
ing “Copenhagen” that some of my 
Scandinavian friends have clung to with 
avidity. In early times, snuff boxes 
were proof of lineage and high aristoc
racy, but in America as I knew it most 
of the snooze has been snuffed by 
Swedes and back-country tribesmen 
among the hills. The main reason for 
so little snuff-taking in the northern 
States seems to be that our hard winters 
produce so many head colds that we get 
our sneezing naturally without paying 
good money for irritated membranes.

When it comes to home-made cigar
ettes, most folks will ditch nicotine be
fore they fuss around with sleazy wrap
pers and loose tobacco. Verily, the 
machine age has put all of the handi
craft artisans into the limbo of the lost.

One might proceed further and ped
dle some of the pet grievances on hand 
among us home-folks concerning other 
big “deprivations” such as butter, gaso
line, and shotgun shells. Lest you think 
I intend to avoid pointing any morals 
in my customary manner, this is a fine 
place to desist and digress.

THIS is the time to dwell upon some 
other substitutes and makeshifts 

which many of us have been using con
sciously or unconsciously in our efforts 
to keep firm hold of what we call the 
status quo or normalcy in American 
living.

Wishful thinking is one of our fa
mous substitutes used for lighting our 
pipe dreams and greasing our gears. 
Failure to face the facts may at times 
be due to our inability to get them re
lated to us in a forthright way. Too 
often we have relied upon some blatant 
columnist or radio commentator to 
keep us supplied with the kind of stuff 
we want to hear and believe, without 
stopping to think that he may be just 
as much in the dark as we are about 
the big secret moves going on amid 
power politicians and hoss-traders be
hind the scenes.

Somebody said lately that what we 
need most is an efficient “intelligence 
department,” and that is a mouthful. 
What we don’t require right now is 
more “advertising and selling” philos
ophy, because we have been oversold to 
the hilt on much bellywash and bun
combe concerning sacred causes and 
the invincible nature of our wartime 
preparations.

W E have been preached at countless 
times over our so-called provincial
ism and our isolated ideas and habits of 

looking at world affairs. Then right 
in the middle of such sermonizing, we 
find some of our chief spokesmen in 
high spots minus their shirts and un
willing to take a firm stand on anything 
overseas which squares up with the 
cause to which our vast efforts have 
been dedicated.

Sometimes I think our dear public’s 
frame of mind has too often been as 
bad as those foolish congressmen and 
their friends who packed picnic baskets 
and drove out to Bull Run in July 1861, 
to watch the New York Zouaves and 
New England volunteers lick the pants 
off of Beauregard. Only it did not 
quite turn out to be a picnic and the 
people learned from this grim lesson 
that the war was doomed to last four 
years more with more pains than 
picnics.

Wishful thinking is no substitute for 
sober judgment and calm renunciation 
of many things we regarded as neces
sary to any adequate comfort and hap
piness on the hearthstone. If we dally 
around and short-circuit our energies 
hunting for a few chance packets of 
Smellerinos or grouching because our 
B-gas coupons are too few, it looks to 
me like a big split between those of us 
who are behaving like patriots and 
those who act like punks.

Speaking of punks, some farm “lead
ers” out in our western neck of the big 
woods got heated up and inflamed over 
the recent national vote derby. It did 
not go just as their wishful thinking 
had invoked. These fellows had been
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going pretty strong as solicitors in the 
current war bond campaigns. When 
the Sixth Loan Drive started, they re
fused to move a peg among their neigh
bors, but tax time was not the reason 
given. What they really said was that 
bond selling hereafter must be left to 
the New Dealers and the big shots of 
the AAA. The result was that some 
rural areas fell short of their quotas in 
spite of three-dollar milk, and the rest 
bought their bonds at the nearest banks.

W HEN I hear that kind of remote 
control thinking, I fetch out the 
book wherein the loving kindness and 

fortitude of the womenfolks during the 
Civil War is related—both sides having 
plenty of it to spare.

Of course, I know one side better 
than the other j and hence to mention 
Mother Bickerdyke of Galesburg, Illi
nois, will do just as nicely as to hold 
up some kind war nurse in Dixie. 
What she told the Milwaukee Chamber 
of Commerce boys in a supposed 
speech of “thanks” for money gifts to 
help pay for field hospital service is 
very timely right now. And by the 
way, she never stopped to see whether 
a wounded kid wore blue or gray be
fore heating up the soup kettle.

It seems that Milwaukee financiers 
had pledged about twelve hundred 
smackers a month and the headquarters 
at Chicago sent Mother Bickerdyke up 
there to express gratitude, only she did 
not do it in the expected way.

Substantially, her words were thus: 
“I am glad to see you give us this 
money and we can make good use of 
it. But it isn’t any more than you 
should do and probably not as much 
as you might do. For instance, if you 
had your choice would you pay a thou
sand dollars or lose your left leg, or 
fifteen hundred or your right arm, or 
two thousand or both legs, or three 
thousand or your eyes, or maybe all 
you’ve got or your life? Yet I’ve got 
four thousand boys in Chattanooga 
who have lost their legs and arms and 
eyesight and health without boasting

they have done a lot for their country. 
And over behind the hospital we have 
a big graveyard where hundreds more 
gave everything they ever had and no 
questions asked.

“I suggest that it is a good time to 
quit telling what we have given and 
what we have sacrificed and what we 
have done without—as long as we 
haven’t done a darn thing compared to 
those boys in my hospital.”

That’s why Mother Bickerdyke was 
asked to ride the big horse ahead of the 
band when the Army of the Tennessee 
marched across the Potomac in the 
grand review of 1865. I doubt if some 
of our doughty verbose henchmen, full 
of wishful thinking and narrow preju
dice, will ride any horses in posts of 
honor in coming hours of triumph.

Yes, I guess we are in for a spell of 
renunciation all right, and it won’t be 
on New Year’s only. Too many times 
we catch our zestful postwar planners 
laying schemes for immediate resump
tion of normal pull-hauling and bick
ering here in America, acting just as 
ornery and cantankerous as the empire 
builders we deride so freely.

IF we are going to ask some other 
country with big postwar ambitions 

to lay aside its dreams of conquest and 
be reasonable, then maybe we should 
trim our sails here and lay off some of 
this high-advertising pressure in behalf 
of privileged groups and industrial 
blocs.

Some of my advisers think it may be 
wise to legislate stiffly against some of 
the special privilege and selfishness at 
home and abroad, adding teeth enough 
to bite violations. If that is done soon 
enough, it may turn out like my cigar
ettes and gasoline, and be a fine time 
for renouncing something which you 
can’t get if you want it.

Finally, this all adds up to the crumb 
of comfort given to me as a kid when 
teacher explained a punishment by say
ing, “This helps to maintain your dis
cipline, and well-disciplined people are 
the best liked folks in the world.”
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FOR NEW MOTHERS 
When giving the baby a bath, a 

thermometer is unnecessary. If the 
baby turns red, the water is too hot. 
If the baby turns blue, the water is too 
cold; if the baby turns white, you will 
know he needed the bath.

“I hear you and the leading lady are 
on the outs.”

Electrician: “Yeah, it was one of 
those quick change scenes with the 
stage all dark. She asked for her 
tights and I thought she said lights.”

TOO MUCH 
Two American soldiers in Egypt 

lived for months on dehydrated butter 
and vegetables. Visiting a Cairo mu
seum they saw their first mummy. 
“This is going too far,” said one. “Now 
they’re dehydrating women!”

“Remember when Dorothy Lamour 
came out on the stage in her sarong— 
how quiet it was?”

“Yeah. You could hear the sailors 
waiting for a pin to drop.”

Professor—“What is your idea of 
civilization?”

Sophomore—“I think it’s a very good 
idea. Somebody' ought to start it.”

Dentist: “Young man, what kind of 
a filling do you want in your tooth?” 

Boy: “Chocolate.”

EFFICIENCY EXPLAINED 
“Perkins, Parkins, Peekham, and 

Potts—good morning.”
“I want to speak to Mr. Perkins.” 
“Who’s calling, please?”
“Mr. Pincham of Pincham, Pettam, 

Poppum and Pogg.”
“Just a moment, please. I’ll connect 

you with Mr. Perkins’ office.”
“Hello, Mr. Perkins’ office.”
“I want to speak to Mr. Perkins.” 
“Mr. Perkins? I ’ll see if he is in. 

Who’s calling, please?”
“Mr. Pincham.”
“Just one moment, Mr. Pincham. 

Here’s Mr. Perkins. Put Mr. Pincham 
on, please.”

“Just one moment, please, I have Mr. 
Pincham right here. Okay with Per
kins, Parkins, Peekham and Potts, Mr. 
Pincham. Go ahead.”

“Lo, Jo? How’s about lunch?” 
“Okay.”

Polly: “I’m going to have that famous 
young doctor examine me.”

Molly: “But why? You’re perfect 
everywhere?”

Polly: “Yes, that’s what I want him 
to find out.”

“Teacher makes us raise a hand,” 
Said little Donald Root.

‘But Fido hasn’t any hands,
So he has to raise a foot.”

Little Girl: “Papa, what makes a man 
always give a woman a diamond en
gagement ring?”

Papa: “The woman.”
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BORON IN AGRICULTURE
Authorities have recognized that the depletion of 

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

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

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

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

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX

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



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

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

Circulars
T om atoes (G e n e ra l)
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• 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 Sulphate of 
Ammonia. The manufacture of coke-oven Domestic 
Sulphate of Ammonia and its use as a plantfood are 
graphically portrayed in the 16 mm. sound and color 
motion picture “ Plant Food from Coal,” running time 
39 minutes. This film is loaned free for educational use. 
Send your request to the address below. Specifiy dates 
and alternate dates film is desired.

Educational and Research Bureau 
for By-Product Ammonia 

SO West Bread Street, Columbus 15, Ohio

\f9 0 0  f  This handsomely-illustrated 24-page 
r i r v l  booklet is based on the film and is. 

filled with full-color pictures taken from the film. 
It is yours for the asking!



IN TIME to be ON TIME
Th i s  f a r m e r  is ready to grow 

Victory Crops. He has bought 
all of his 1945 fertilizers. They 
are stored on his farm under shel
ter in a dry place. When he is 
ready to plant his seed, he will 
have his fertilizers on hand.

Farmers who delay too long in 
placing their orders may find 
themselves waiting for fertilizer 
at planting time. Under war con
ditions, the fertilizer industry 
simply cannot get a lot of extra

labor and a lot of extra freight 
cars and trucks to fill a lot of 
last-minute orders. Too many 
late orders may result in a serious 
fertilizer shortage.

Fertilizers must start to move to 
farms early this month and con
tinue to move steadily through
out the season. This is the only 
way the greatest fertilizer de
mand in history can be supplied, 
with a war shortage of labor and 
transportation.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond, Va. •  Norfolk, Va. •  Greensboro, N. C. •  Wilmington, N.C. 
Columbia, S. C. •  Atlanta, Ga. •  Savannah, Ga. •  Montgomery, Ala. 
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tenn. •  Shreveport, La. 
Orlando,Fla. •  E.St.Louis.lll. •  Baltimore,Md. • Carteret,N.J. • Cincinnati, 0 .



UNTREATED SEEDS SPERGON TREATED

GREATER YIELDS 
AND STANDS

WHEN SEEDS ARE TREATED WITH

THE PROVEN SEED PROTECTANT

The ability of this fungicide to prevent seed 
decay, stimulate growth, and provide healthy 
plants that give greater yields has been proven 
by many growers and unbiased experiment 
stations. Spergon is long lasting, compatible 
with inoculants, safe to use and is inexpensive 
crop insurance. For complete information and 
distributors' names write

UNITED STATES RUBBER COM PANY
Naugatuck Chemical Division

1230 SIXTH AVENUE • ROCKEFELLER CENTER . NEW YORK 20, N. Y.



Save That Soil
A 16mm., sound, color film depicting the early South, the resu lts o f the 
one-crop system , and the reclam ation and conservation o f Southern soils 
through the use o f legum es and modern methods o f so il management. 

Running time, 28 min. (on 1200-it. reel).

h e r  16M M. C O L O R  F IL M S  A V A IL A B L E

P otash  in Southern A griculture Potash from  So il to  P lan t
In  the Clover Potash D eficiency in Grapes and
Bringing Citrus Q uality to M arket Prunes
M achine P lacem ent o f F e rtiliz e r  New Soils from  Old
Ladino Clover Pastures P otash  Production in A m erica

W e shall be pleased to loan any of these films to agricu ltural colleges 
and experim ent stations, county agricultural agents, vocational, teachers, 
responsible farm  organizations, and mem bers o f the fe rtiliz e r  trade.

Requests should be made w ell in advance and should include inform a
tion as to group before which the film is to be shown, date o f exhibition 
(alternative dates if  possible) and period o f tim e o f loan.

F or additional information w rite:

A M E R IC A N  P O T A S H  I N S T IT U T E , IN C .
1155 Sixteen th  S tree t W ashington 6, D . C.

Printed in U.S.A.
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T H R E E  E L E P H A N T  B O R A X

W ITH every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

THREE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:
American Cyanamid & Chemical Corp., 

Baltimore, Md.
Arnold Hoffman & Co., Providence, R. I., 

Philadelphia, Pa., Charlotte, N. C.
Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

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

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

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

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

Mass.
Thompson Hayward Chemical Co., Kansas 

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

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

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

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

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

Pioneer Producers o f Muriate o f  Potash in America
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The Whole Truth— N ot Selected Truth  
R .  H. S t i n c h f i e l d ,  Editor

Editorial Office: 11 i f  16th Street, N. W., Washington 6, D. C.
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M u s i n g s  o f  a  • • •

Silo Scribe

1ET a Silo Scribe turn reminiscent. About 25 years ago a sturdy 
1 Midwest farm journal publisher bade Godspeed to a fledging writer 

whom he had just put on the payroll. This silver-haired, broad- 
shouldered veteran of the Civil War picked his reporters from the 
printing profession, as he was himself a graduate of the case and the 
make-up form. Young tyros with some experience on a country 
weekly palladium of liberty stood the best chance to try their wings 
on the weekly farm papers he published. Of course farm experience 
played some part in the selections, but he ran a publication first and 
foremost and anyone with a flair for the press room had more chance 
than a college degree man in animal husbandry.

Under a clear, frosty moonlit sky this 
big, hearty man shook hands with his 
latest and newest acquisition and sent 
him forth to the promised land of an 
adjacent state to shoot copy for one of 
a quartet of noteworthy rural circulators 
to which farm folks subscribed by thou
sands.

In parting with his new reporter, this 
was the publisher’s blessing:

“Go right out there and keep your 
eyes and your mind open, and remem

ber I’m backing you up. Send us lots 
of copy and get it here on time before 
deadline each week. As for your ex
pense accounts, don’t be stingy with 
yourself. I want our boys to travel and 
live well. When your expenses run 
very small, I’ll think you are not get
ting out enough among the farmers. 
We can't run a good farm paper sitting 
at home clipping warmed-over dope 
from bulletins and other farm papers. 
Good-bye and God bless you!”
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Since that balmy spring evening quite 
a spell ago—even before the end of 
World War One—the ambitious re
porter can ease back in his rickety chair 
and glance at the leather backs of over 
two-score bound yearly volumes of agri
cultural “literature,” bucolic opinions 
and farm facts, which embalm the dead 
past with no small part of his own 
energy, hope, and current enthusiasm.

Needless to say, the welcome and the 
impetus given back there by this deter
mined old journalistic war-horse have 
served to carry the once-youthful silo 
scribe safely into the upper middle years 
without regret, remorse, or reproach. 
They permitted him to enjoy many 
boon companions and rare acquaint
ances and initiated him into a profes
sion that is distinctive although perhaps 
without distinction.

Given a field of wide horizons, varied 
weather, long hours, happy overtime 
zest for labor, and open rural roads 
lined with weeds and grasshoppers by 
day and bull frogs and dew by night
fall; given long, lonely stretches of coun
try highway and a fairly good car, and 
the day’s past incidents wove themselves 
naturally into a pattern for later re
telling, with “lead” and emphasis neatly 
planned in advance. And finally the 
lights of home, and the typewriter wait
ing the nervous touch or the kodak re
leasing its roll!

SOME folks keep scrapbooks. I don’t 
need to as long as those remorseless 

records of my impudence, imprudence, 
and inventivenes stare at me like black 
imps in a life pageant. Many moods 
long forgotten, many friends gone away, 
and many milestones in our waves of 
agrarian upheaval are sure to become 
fresh and vivid again when one takes 
the time to skim and dip among the old 
issues in which much pride was taken 
and some risks were run. To all of 
which we once more echo—sans re
morse and sans reproach.

Looking backward (one should never 
do it) I can see nevertheless some places 
where as a writer I sadly misjudged 
certain well-wishing leaders whose ve

hemence and ardor were mixed up 
with political bickerings or cooperative 
squabbles. In scanning anew some of 
my ancient output about those same 
bygone leaders I sense a lack of dis
cernment, too much taken for granted 
on the run, much too much hearsay and 
innuendo, with a net result not flatter
ing to them as read by patient and trust
worthy subscribers not present at the 
meetings.

On the other hand I presume this 
shortcoming is nicely balanced by the 
puffs and booms given to a few other 
gentlemen of the hour in agriculture 
who really got more publicity and at
tention from me than they deserved.

ON the whole we scribblers for farm 
perusal usually treated the subject 

more delicately and feelingly than did 
our brothers who often sat beside us 
representing the raw, censorious, cynical 
daily press. Their objective was to find 
a thrill and a climax in everything, a 
stunning opener that would make a 
dashing headline tomorrow. Ordinary 
yokel reputations and inner details and 
ripe reasoning about the movement in 
hand did not concern them much. 
They were not living the same life, 
eating at the same tables, hoping for- 
the dawn of progress and sanity in 
farm life, as we were.

Consequently what they dished up 
for daily delight usually had a different 
color and a more acid bite to it than the 
slower and more deliberate digests pre
pared by us after a long ride home and 
a night’s rest to think it over and get 
our perspective.

A rare old speaker at one of our 
Equity sessions long ago was a comical 
gent to look at, and a joy to hear. He 
loved to button up his frock coat (being 
a lawyer with six farms at rent) and 
plunge into the debate with abandon. 
He was a nice dish for the daily boys, 
who made over his remarks to suit their 
fancy. But to us chaps with a regular 
background of the traditions of the 
Equity and its need for vibrant sus
pense and declamatory effect, he was 
treated as one of the scores of sages
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whose debates in those old, streaky halls 
laid foundations for an aroused and 
vocal agriculture. Not a word was said 
of his appearance and oddities, for most 
of the best ones had plenty of both 
features. We kept to the text, followed 
the reasoning and the rebuttal, and 
emerged with something that we hope 
gave far-off readers a picture of what 
really happened in their big pow-wow.

Of course, there came a time some
what later on when professional poli
ticians secured a strangle hold on the 
good old Equity and other similar agra
rian movements. I was slow to see it

coming, but finally rendered the service 
entrusted to me and helped bury the 
corpse of a once vigorous society so as 
to make room for a group of active 
forces in farm marketing who sup
planted to some extent the duties of the 
original farm propaganda associations.

I have always been afraid of hasty 
impressions put through the linotype. 
That’s mainly why trade papers and 
farm papers have had a little better 
chance to come clean with facts, if they 
wanted'to. The daily boys were hired 
to work fast and do it every hour, with
out much chance to come back and add 
a postscript or an explanation. More
over, none of the daily boys wrote his 
own editorial page. In our case many 
of us reporters doubled in brass, as the 
circus men say, and took our turns in 
the column of official opinion. Thus 
we who attended the meetings and 
heard the talks could pitch in and do 
simple justice to the topic coming and 
going, by dint of editorial expression, 
as well as the news story.

Your daily paper could retract its 
statements and correct its errors the

following day if necessary. Our sheets 
with far less frequent publication dates 
found it hard to insert corrections and 
omissions and apologies so long after 
the original incident occurred. That 
also made us cagey and careful, and 
protected our readers from confusion.

Truth remains the same although the 
manner of its dress often changes. One 
who has delved and deviled in the farm 
journalistic field for a quarter of a cen
tury, like a few score of us old cronies 
have, cannot pass the time of day over 
a mug of ale without decanting about 
the shifting scenery.

Take numbers and appearance and 
style of treatment. In numbers there 
has been a decline. Once nearly every 
state boasted two or maybe three or 
four competing state farm papers, rivals 
to the teeth and skimming the country
side for news and opinion—and live
stock ads. Just as farmers saw small 
holdings taken up by degrees into the 
maw of corporations and syndicate agri
cultural endeavor rich with capital and 
keen to conquer, so likewise have the 
state farm papers merged and become 
centralized in fewer hands. It was a 
necessary move in the depth of the w. k. 
depression, because those rivals of 
golden days could not stand the shock 
of such pressure.

INSTEAD, therefore, of the isolated 
individual state publication being a 

law unto itself and collector of its own 
advertising revenue, the situation since 
the depression has tended to bring the 
state farm press into a battle royal with 
the national magazine type of farm 
periodical. Forced to total combined 
circulations in blocs and groups, and 
compare this strength of coverage with 
that of the nationals, the emphasis is not 
so much upon service to a state as it is 
to claim regional power and prestige.

I make no claim that the old pro
vincial state paper was any better or 
more readable than the ones we issue 
today. In fact this brings up the great
est change of all—make-up and illus
tration.

( Turn to page 51)



F e r tiliz e r  a ttach m en t fo r  a tw o-bottom  plow . N ote p la cem en t o f  fe r t i liz e r  in  b and s on th e  plow -sole. 
S ev era l m an u factu rers  a re  now m aking th is  eq u ip m en t. I t  ca n  b e  a tta ch e d  tv  p ra c tica lly  any  m ake

o f  plow .

Flow-Sole Fertilizing 
on the Average Farm

(J3y. J. (C hapm an  

Soils Departm ent, University o f W isconsin, Madison, W isconsin

IN spite of a late wet spring and 
delayed planting, Wisconsin’s corn 

crop in 1944, totaling 2,679,000 acres, 
came through with a record production 
of better than 116 million bushels. 
This represents an increase of some 
7% over the 1943 crop and 41% above 
the 10-year average (1933 to 1942). 
The average yield for 1944 was 43.5 
bushels per acre compared with a 10- 
year average (1933-42) of 35 bushels 
per acre. While the increase in the 
average yield for 1944 over the 10-year 
average is due in part to the more ex
tensive plantings of hybrid varieties, yet 
it also is due in part to the improved 
state of fertility of Wisconsin farms.

Certainly, the 10 million tons of lime 
applied to Wisconsin farm lands in the

past 10 years has had an influence and 
we know that the greatly increased use 
of fertilizer in the past few years has 
been a factor in pushing up' yields. 
This vast tonnage of lime has resulted 
in a larger acreage of better alfalfa and 
clover. In turn, more nitrogen and or
ganic matter have been added to the 
soils. Corn, of course, has been the 
chief beneficiary of this added nitrogen 
and humus.

But even 43 bushels per acre, while a 
pretty good average, does include thou
sands and thousands of acres of corn 
that made yields of 20, 25, and 30 
bushels per acre. On the other hand, 
there were many thousands of acres that 
made 75, 80, and 90 bushels per acre. 
If every acre of corn planted had been

6
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adequately supplied with all the plant- 
food nutrients it could have made use 
of profitably, the average yield might 
easily have hit the 65-bushel mark. 
If Wisconsin farmers throughout the 
State had used from 600 to 800 lbs. 
of 8-8-8 fertilizer per acre and applied 
it by the plow-sole method to those 
low fertility fields, the average yield 
might have been raised by a good 15 
and possibly 20 bushels per acre.

But now the question of whether the 
average small farm operator on the 
100- to 160-acre farm can afford to use 
600 to 800 lbs. per acre of an 8-8-8 fer
tilizer costing about $14 is being raised. 
A high percentage of growers of hybrid 
seed corn have found or will find these 
heavy applications of 8-8-8 and other 
high-nitrogen mixtures profitable on 
their upland soils. Such crops as sugar 
beets, tobacco, cabbage, tomatoes, beets 
for canning, carrots, and many other 
vegetable crops, including melons and 
cucumbers, which have a high per-acre 
value, will respond profitably to these 
heavy applications of high-nitrogen fer
tilizers when grown on upland soils 
and where little or no manure is used. 

It has been shown that the plow-sole 
I method of applying this fertilizer at 

heavy rates in many cases is superior to 
' surface application or broadcasting and 

plowing under the fertilizer. The 
W e e k l y  N e w s  service of the U. S. De
partment of Agriculture in a release 
of October 11, 1944, says, “Placing fer
tilizer at the bottom of the plow furrow 
at the time of turning the soil is a prom
ising method for some crops, according 
to the U. S. Department of Agriculture. 
Tests of the method during the past 
crop season by engineers of the agricul
tural research administration gave good 
results in fields later planted to toma
toes, potatoes, and cabbage. The good 
results are attributed to the fact that 
even in dry weather the soil at this depth 
is likely to be damp enough to make the 
plant food available to the roots of these 
crops. Placement of fertilizer in bands 
is beginning to show better yields than 
broadcasting on canning crops in west
ern Washington. For some crops, par

ticularly the deep-rooted beets and car
rots, placing the fertilizer four and five 
inches below the seed was better than 
side placement.”

But what about this average farmer 
who plants 30 to 40 acres of corn and 
grows this corn in a rotation with 
clover, alfalfa, and small grain on a farm 
where all the crops are fed to livestock 
and the manure produced is returned 
to the crop land every year? For this 
average farmer, for many years we have 
been recommending a fertility program 
about as follows: The liming of every 
acre of acid soil on the farm and the 
application of from 200 to 300 lbs. per 
acre of a phosphate or phosphate-potash 
fertilizer such as 0-20-0, 0-20-10, or 
0-20-20 at the time of seeding down. 
We have urged our farmers to take 
good care of their stable manure and get 
it back on the cultivated fields. For 
corn in the rotation, we have advised 
the application of 100 to 150 lbs. per 
acre of 3-18-9 or 3-12-12 fertilizer in 
the hill or row as a supplement to stable 
manure. In my judgment, this is a 
well-rounded soil fertility program. 
And those few farmers who have fol-

E lm er W iegel and h is w ife d isp laying  sam ples o f 
co rn  fro m  the p lo t w hich received  2 -1 2 -6  at lOO 
lb s . p er acre  in  h ill  ( r ig h t )  and yielded  9 8 .7  
b u . p er a cre  com pared  w ith th e  p lo t w hich re 
ceived  7 0 0  lb s . o f  8 -8 -8  on plow sole p lus 2 -1 2 -6  
In th e  h ill  ( l e f t )  and yielded 1 2 1 .9  b u . p e r acre .
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lowed it are growing good crops and 
are balancing pretty well their soil fer
tility budget each year.

But let’s look into the actual situation 
existing on a high percentage of the 
average individual farms throughout 
the State. The situation is quite differ
ent from that ideal and model farm 
just described, where all these good 
practices are being carried out. During 
the past 23 years, as part of my exten
sion activities, I have made detailed ex
aminations of some 2,500 farms in Wis
consin through the medium of our State 
Soil Laboratory. This individual farm 
examination service includes the taking 
of soil samples from the various Helds 
on the farm. The soil samples are ana
lyzed and all the information bearing 
on the fertility problems of the farm 
is Hnally assembled in a soils report in 
which a crop and soil-management pro
gram is presented in detail. Lime and 
fertilizers are recommended as needed 
in terms of kind and quantity.

As I have walked over these farms, 
I have had an opportunity to see in 
rather an intimate way the actual con
ditions which exist with reference to 
crop production, soil fertility, main
tenance, etc. The perfect set-up, where

all crop land is arranged in a systematic 
three- or four-year rotation, with le
gumes occupying one-third of the land 
and with all the fields limed and fer
tilizers used in adequate amounts, is 
hardly ever found. In fact, I do not 
recall a single farm out of the 2,500 
examined where this model of perfec
tion actually exists. It is true that the 
crop land on many of these farms has 
all been limed. Most of these better 
farmers are using some fertilizer in the 
rotation and applying small amounts to 
the corn crop with an attachment on 
the corn planter.

But the thing that strikes me as I go 
over even the better managed and fer
tilized farms is the fact that there are, 
here and there, poor fields of corn. 
There are usually some outstanding 
fields on these farms, where the yields 
may run up to 75 and 80 bushels per 
acre. But on these same farms, fre
quently are found fields of corn that are 
short and scrubby—a patch of 5 to 10 
acres on the back forty that for a variety 
of reasons the farmer decided at the last 
minute to plant to corn, but where he 
just didn’t have enough manure to 
cover. It may have been an old grain 

( Turn to page 45)

H arvested p lo ts on th e  H. J .  N iglis fa rm  a t V eron a show ing a com p arison  o 
( 7 0 0  lb s . o f  8 -8 -8  p lu s 2 -1 2 -6  in  h i l l )  a t the  le f t  w ith the c h e ck  p lo t ( 2  

S ilag e  yield  ( l e f t )  was 1 1 .8  to n s p er a c r e ;  ( r ig h t )  8 .2

plow -sole trea tm en t 
o n ly ) a t th e  rig h t.



Air Transport For Certain Crops
B y  C . B . S h erm a n

U. S. Departm ent o f A griculture, W ashington, D . C.

D r. H oeclccr, U .S .D .A . re se a rch e r , exp la in s  th e  
p lans fo r  flying a  sh ip m en t o f  le ttu ce  fro m  C a li
fo rn ia  to  D etro it, M ich igan , to  th e  T . W . A. first 
o fficer, D . J .  S c o tt . T h e  T . W . A. ho stess , H elen 
P eiz er, notes th e  s ta r t  o f  th e  grap h -reco rd in g  
th erm o m eter, a ttach ed  to  a c ra te , to  reg ister 

tem p eratu re  changes d uring  flig h t.

AIR transport for certain crops is 
definitely in the post-war picture. 

War has accelerated the use of airplanes 
for freight. Cessation of hostilities 
will bring an expansion of civilian air 
transport of all kinds to take up the 
slack and to have the benefit of this 
speed in business. Agriculture must 
be ready to get its share.

In preparation for this chance that 
looms' on a not-distant horizon, R. W. 
Hoecker has been busy for the past 
year investigating, under actual condi
tions, certain perishables and scrutiniz
ing the ifs and buts to learn rather

exactly what the possibilities are for 
these crops under practical assumptions. 
He now has some rather specific facts.

Working in the United States De
partment of Agriculture, he has now 
released results in regard to tomatoes, 
lettuce, and strawberries. He has been 
assisted in this work by the airplane 
industry, the fruit and vegetable in
dustry, and the Edward S. Evans 
Transportation Research, which is a 
special grant for air-cargo research. 
And still the work goes on. The mar
ket value of these commodities is in
creased by high speed of transportation 
and special care in handling—attributes 
that suggest at once an adaptability to 
practical air transport.

Then vegetables and fruits are par
ticularly attractive to the airlines as 
air-transport possibilities because they 
would supply South-to-North and 
West-to-East cargoes to balance the 
opposite flow of industrial products.

In Dr. Hoecker’s studies the toma
toes and strawberries originated in the 
vicinity of Lakeland and Miami, Flor
ida, whereas the lettuce originated in. 
the Salinas Valley of California. All 
had Detroit as destination. Only the 
assumptions that general readers will 
want to know are outlined here since 
reports carrying full details are now 
available to those who can make use 
of them.

Conditions

The types of airplanes used in the 
studies were the C-47 Transport and 
the C-54A Transport. The C-47, the 
military equivalent of the Douglas 
DC-3, was widely used by the com
mercial airlines before the war. It is 
supposed that these planes will be 
available from the military services

11
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at lowered prices when the war is over. 
Ice refrigeration will not be necessary. 
Paper containers may well be used for 
tomatoes, strawberries, and lettuce. 
Those already manufactured for toma
toes are 3 pounds lighter than the 30- 
pound lug box now in use, and for 
lettuce the paper containers weigh 3% 
compared with the standard 10- 
pound wooden crate. As ripe fruit 
can be shipped by these speedy meth
ods, the cost of ripening tomatoes 
would be saved, as well as the spoilage 
and waste incident to the practice.

Quality Counts
Enhancement of quality in the per

ishable products offered to customers 
on the retail market when carried in 
this way from the distant fields is ob
vious. Vine-ripened tomatoes and 
sun-ripened strawberries have flavor 
and appeal of their own. To bring 
strawberries from Florida to Detroit 
by rail express requires a minimum of 
3 days and by rail freight and truck a 
minimum of 4 days, and tomatoes take' 
slightly longer. By air, the time in 
each instance is between 6% and 7% 
hours. Produce may be harvested dur
ing the morning of one day, pre-cooled 
in the afternoon, loaded on the plane 
in the evening, transported overnight 
to the northern consuming center, and 
placed in retail stores the day after 
harvesting. The more advanced stage 
of natural ripening before the products 
are harvested means, in most cases, a 
considerable increase in palatability 
and vitamin content, and some in
crease in yield per acre.

When using paper containers, the 
cost of air transport was approximately 
5l/2 cents more per quart for STRAW
BERRIES than when they are carried 
by rail or truck and 5 cents more than 
rail express. This difference would 
apparently have to be covered by a 
difference in price charged for these 
better berries.

Costs versus Savings
Analyses used in this study included 

the estimated charges for trucking from

the production center to the airport, 
loading the airplane, the airplane flight 
from airport of origin to airport of 
destination, unloading, trucking the 
cargo to the produce terminal in the 
city of Detroit, and unloading the 
produce at this terminal.

When balancing the savings to be 
gained by air transportation of RIPE 
TOMATOES against the additional 
cost of being flown, they are found to 
be about equal. Using existing air 
equipment and with approximately 
the present costs, air-transported to
matoes in paper containers can ap
parently be placed on retail counters 
at approximately the same price as 
those transported by surface carriers 
and ripened at destination.

Sales
Actual selling experience in regard 

to four test air shipments of the Cali
fornia LETTUCE was carefully 
checked. Inspectors found that the 

( Turn to page 40)

E xam in in g  a c ra te  o f  le ttu ce  flow n w ithout ice  
fro m  C a lifo rn ia  to  D e tro it , M ich igan .



Can We Keep Cotton In 
IV. C. Agriculture?
£  /e . C o ffin s

In  Charge, Agronomy Extension, N . C . State College, -Raleigh, N. C.

THERE is a growing opinion among 
agricultural leaders that the future 

of cotton in North Carolina and the 
Southeast does not look promising. 
Several factors can be pointed out to 
substantiate this opinion.

Cotton growers in the Southwest are 
turning to mechanized agriculture to 
lower their cost of production. They 
are developing and using multiple-row 
planters, mechanical and flame chop
pers, multiple-row and flame cultiva
tors, to say nothing of cotton pickers 
which will reduce the cost of harvest
ing the crop. For example, one man 
driving a tractor could plant, chop, 
cultivate, pick the cotton, cut the stalks, 
and plow the land on enough acres to 
grow as much cotton as 20 to 30 farms 
in North Carolina.

The possibility of directly competing 
with other countries on the world mar
ket is also questioned on a price basis. 
Synthetic fibers are now replacing some 
of the cotton formerly used. Further
more, the North Carolina farmer must 
use more fertilizer, which adds to his 
difficulty of competing with the South
west or on the world market.

Cotton is now a basic part of the 
agriculture in North Carolina, and care
ful consideration should be given to the 
agricultural system before deciding to 
give up this crop which has been so 
important in the past. The livelihood 
of many ginners, crushers, fertilizer 
companies, machinery manufacturers, 
farm laborers, tenants, croppers, cotton 
pickers, etc., are at present dependent 
on the cotton crop. Furthermore, the 
budding livestock industry in North 
Carolina is dependent, to a considerable 
extent, on cottonseed meal as a high 
protein feed.

In contrast to the changes and me
chanization reported from the South
west, we find the following in North 
Carolina:

1. The' manufacturers of one-mule 
fertilizer distributors and planters have 
been unable to supply the demand for 
present equipment in the Southeast. 
This demand by the farmers has tended 
to discourage changes in design to labor- 
saving equipment such as combination 
planters and distributors. There has 
been no major change to side-placement 
which has been shown very desirable 
where cotton normally receives rather 
high rates per acre.

2. Low-analysis fertilizers, containing 
much excess filler or make-weight ma
terial, continue to be popular. War
time restrictions on low analyses have 
overcome some of this waste, but there 
is nothing to prevent returning to the 
old grades when conditions are normal.

3-. Producing premium grade cotton 
offers an opportunity to put more value 
in the pound of cotton and overcome 
the disadvantages of extra expense in 
comparison to the Southwest. How
ever, the marketing system frequently 
discourages special effort to increase 
quality, as much of the cotton is bought 
at the same price regardless of the value 
of the cotton.

With this background showing no 
changes in sight for North Carolina 
and the Southeast, it is well to consider 
some of the possibilities of lowering the 
cost of production and increasing the 
value of a pound of cotton.

M o r e  E f f i c i e n t  M a c h in e r y

The farming in North Carolina is 
done primarily on small farms or units. 
Tractor equipment and two-mule equip

13
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ment have developed considerably more 
than the equipment for the one-mule 
farmer'. Until cotton pickers are de
veloped to the point where they are 
practical on these small farms, cotton 
must be grown on small units so that 
the’ family, together with local labor, 
can harvest the crop.

The North Carolina Experiment Sta
tion has designed a one-mule once-over 
cotton planter and fertilizer distributor. 
This machine applies the fertilizer in 
bands to the side of the seed, beds, and 
plants with one trip to the row. This 
machine not only saves considerable 
labor over conventional methods of 
planting with one-mule equipment but 
also places the fertilizer where it will 
not injure stands but will still result in 
efficient production. This machine is 
about to go into production.

The effect that side-placement of fer
tilizer may have on the yield of cotton 
is shown by nine years’ results from the 
North Carolina Experiment Station. 
Side-placement increased the yield 49 
lbs. of lint cotton per acre in compari
son to one of the best conventional 
methods of mixing the fertilizer with 
the soil before bedding. Assuming an 
average yield of 400 lbs. of lint per acre, 
the additional 49 lbs. would be an in
crease of 12.2%.

H ig h e r  A n a l y s is  F e r t i l i z e r  '

The Inter-Bureau Coordinating Com
mittee on Fertilizers has shown that it 
costs between $10 and $11 per ton to 
deliver a ton of fertilizer to the farm 
even though it contains no plant food. 
This cost was shown to be due to labor, 
bags, outgoing freight, State tonnage 
tax, trucking to the farm, general over
head and profit, and dealer’s commis
sion. This cost can be further esti
mated from‘the Office of Price Admin
istration’s retail prices on fertilizers at 
about $12 per ton.

In 1940, the latest figures available, 
the filler in the average mixed fertilizer 
sold in North Carolina was 450 lbs. per 
ton (22.5%) exclusive of all secondary 
element material such as dolomite, kei- 
serite, etc. With an estimated 166,800

tons of fertilizer used on cotton in 1940, 
22.5% or 37,530 tons was filler. The 
cost of a ton of filler delivered to the 
farm, with no plant-food value, is 
shown above as $10 to $11 per ton. At 
the average rate of $10.50 per ton, the 
cotton farmers spent $394,065 for filler. 
That fertilizers can be made without 
this loss appears evident when the same 
report shows that the fertilizers in 
Maine had 10 lbs. of filler per ton, 
Vermont 15 lbs., etc.

That was in 1940, but there was 
opposition to legislating out this obvious 
waste by requiring a minimum of 16 
units of plant food in the fertilizers. 
For the sake of National Defense, there 
is a temporary restraining regulation de
priving the farmer of the privilege of 
buying this large amount of filler in his 
fertilizers. What will we do when the 
war is over? There appears to be a 
possible saving here in our cost of pro
duction.

C o t t o n  L e a v e s  a  R e s i d u e  o f  O v e r

H a l f  a  M i l l i o n  • D o l l a r s  W o r t h

o f  F e r t i l i z e r s

Calculating the removal of nitrogen, 
phosphoric acid, and potash for the 
727,000 bales produced in 1942, there 
are approximately 13,594 tons of nitro
gen (N ), 5,634 tons of phosphoric acid 
(P 20 5), and 6,543 tons of potash 
(K 20 ) .  The estimated use of fertiliz
ers on cotton in 1942 was 9,356 tons of 
nitrogen, 14,178 tons of phosphoric acid, 
and 8,340 tons of potash.

Assuming one-half of the phosphoric 
acid residue available to the next crop, 
and two-thirds of the potash, this fer
tilizer left in the soil for the next crop 
would cost around $542,202 with 18% 
superphosphate at $18 per ton and 50% 
muriate of potash at $48 per ton. The 
nitrogen deficiency amounts to about 
10 lbs. per acre, which would require 
about 500 lbs. of growth (roots and 
tops) from a winter legume.

What crop or crops will bear the ex
pense of this fertilizer when cotton has 
been removed from the rotations in 
North Carolina?

( Turn to page 43)



Grow th response to  a co m p le te  fe r t i lis e r  on un m anu red  tim o th y -c lo v er sod is s tr ik in g . T h e  p lo t 
at le f t  rece iv ed  1 2 0  lb s . o f  a 4 - 8 - 6  f e r t i l i s e r ;  r ig h t, n o n e .

Crop Fertilization or 
Rotation Fertilization

W . J 4 . W c V lc ia r  a n d  P . 0 .  Q itk '

Virginia A gricultural Experiment Station, Blacksburg, Virginia

THE use of chemical fertilizers prob
ably dates from 1669 when Sir Ken- 

elm Digby wrote that he increased the 
yield of crops by the application of 
saltpeter. However, little was under
stood concerning the principles of fer
tilization until 1804 when Nicholas 
Theodore de Saussure of Switzerland 
first directed the attention of the scien
tific world to the fact that ash ingredi
ents of plants were taken from the soil 
and that they were, in the main, essen
tial for plant growth.

We are aware of the tremendous 
advance made by agricultural workers, 
since the time of these two pioneers, in

1 The writers acknowledge their indebtedness to 
A. L. Grizzard and Ed Shulkcum under whose su
pervision the Blacksburg experiment was conducted.

the fields of fertilizer manufacture, and 
usage. The job, however, is still a com
plicated one; and with the best equip
ment and personnel available, there are 
many gaps in information relating to 
fertilizer usage. In preparing this paper 
the writers hope that the data presented 
may, in a small way, contribute to in
formation needed on the distribution of 
the fertilizer within a given crop rota
tion.

In 1936 an experiment was initiated 
in the Department of Agronomy of the 
Virginia Agricultural Experiment Sta
tion at Staunton, Virginia, and in 1940 
a similar experiment was started at 
Blacksburg, Virginia, to determine the 
effect of the distribution of the fertilizer 
within the crop rotation. The experi

15
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T a b l e  1 .— T h e  E f f e c t  o f  F e r t i l i z e r  D i s t r i b u t i o n  o n  t h e  P r o d u c t io n  o f  C o r n , 
W h e a t , H a y  a n d  T o t a l  D i g e s t i b l e  N u t r i e n t s  i n  a  F o u r -y e a r  R o t a t io n  
a t  S t a u n t o n  ( A v e r a g e  o f  1 9 3 6 - 1 9 4 3  R e s u l t s )

Distribution of fertilizer within 
rotation in pounds per acre Average acre yields Total 

digestible 
nutrients 

for all 
crops of 
rotationCorn Wheat Wheat Hay Corn•

1st yr. 
Wheat

2nd yr. 
Wheat

Mixed
hay

Bushels Bushels Bushels Pounds Pounds
333 1/3 333 1/3 333 1/3 0 44.24 23.26 22.78 2,103 5 ,208 .35
500 0 500 0 51.37 21.11 25.05 2,284 5 ,623 .94
500 500 0 0 48.05 25.46 20.20 2,153 5 ,387 .49

0 500 500 0 38.78 24.21 24.87 2,346 5 ,216 .89
250 250 250 250 42.84 22.39 21.99 2,388 5 ,196 .18

ments were designed to test the prac
ticability of placing all or different pro
portions of the fertilizer, allotted to the 
rotation, to the various crops included 
in the particular rotations involved.

At Staunton, a four-year rotation of 
corn, wheat, wheat, and one year of 
mixed hay (clover and timothy) was 
established. At Blacksburg, a three- 
year rotation of corn, wheat, and red 
clover was used.

Soil conditions varied greatly between 
the two places. At Staunton the soil 
is classified as Berks silt loam, a shale- 
derived soil of low natural fertility 
and unusually poor water translocation 
capacity; at Blacksburg the experimen
tal plots were located on Dunmore silt 
loam, a productive upland limestone 
soil.

At each location sufficient finely 
ground raw limestone was applied, prior 
to the experiment, to adjust the soil 
acidity to approximately pH 6.5. One 
ton of the same grade of lime was added 
every fourth year at Staunton and every 
third year at Blacksburg to maintain a 
favorable soil reaction. The amount 
and analysis of fertilizers used were in 
accord with agronomic recommenda
tions. Likewise, the two rotations fol
lowed were widely used in their re
spective localities. Rates of seeding, 
spacing the rows in case of corn, time 
of seeding, varieties used, and methods 
of seeding were those in common rec
ommended usage.

At Staunton 1,000 pounds of a 4-12-4 
fertilizer were applied during the period 
of the four-year rotation. The distribu

T a b l e  2 .— T h e  E f f e c t  o f  F e r t i l i z e r  D i s t r i b i  t i o n  o n  t h e  P r o d u c t io n  o f  C o r n ,  
W h e a t , C l o v e r  a n d  T o t a l  D i g e s t i b l e  N u t r i e n t s  i n  a  T h r e e -y e a r  R o t a t io n  
a t  B l a c k s b u r g  ( A v e r a g e  1 9 4 0 - 1 9 4 3 )

Distribution of fertilizer within 
rotation in pounds per acre

Corn Wheat Clover
Total digestible 
nutrients for all 
crops of rotation

Com Wheat Clover

Bushels Bushels Pounds Pounds
300 300 0 64.01 15.94 3 ,00 7 .7 5 ,225 .32

0 600 0 61.54 16.75 2 ,982 .8 5 ,301 .68
200 200 200 63.42 15.98 2 ,9 4 2 .8 5 ,137 .04

0 300 300 61.39 16.60 3 ,1 7 3 .8 5 ,341.61
0 0 600 63.18 13.67. 3 ,3 5 7 .9 5 ,256 .78
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tion of this amount of fertilizer between 
the crops of the rotation is shown in 
Table 1. The method of application 
was as follows: Fertilizer was broadcast 
on corn land with a grain drill just 
prior to planting; wheat, put on at seed
ing time with a grain drill; hay, applied 
broadcast on the surface in early spring. 
The average results for eight years at 
Staunton are given in Table 1.

In order that the accumulative yield 
of crops composing the rotation could 
be compared, the writers have, with the 
aid of tables published in Feeds and 
Feeding, Twentieth Edition, by Morri-

At Staunton, in no case did any crop 
receive more than 500 pounds of fer
tilizer to the acre; while at Blacksburg, 
the maximum amount applied to the 
corn was 300 pounds, and the other two 
crops received the full amount of 600 
pounds—all on the acre basis.

Inasmuch as the two places selected 
for these experiments represent extreme 
differences in soil moisture-holding con
ditions and natural productiveness, it 
seems feasible to assume the results are 
applicable to and should serve as criteria 
for predicting responses for a wide 
range of soil and climdKc conditions.

P len ty  o f  good fe r t iliz e r  applied  to  w heat ( 5 0 0  lb s . p er acre  in  th is  c a s e )  p rod uced  3 8  b u . o f  
w heat and th is  bum per cro p  o f  c lo v er on th e  fa rm  o f  P . A. D elan o , H eath sv ille , V a.

son, calculated the total digestible nu
trients produced for each different fer- 
tilizer-distribution rotation. These data 
are also given in Tables 1 and 2.

Results for four years for the Blacks
burg experiment are given in Table 2. 
These data represent averages for two 
different analysis fertilizers, 0-14-6 and
4-14-6. The method of application for 
all crops was identical with that already 
described under the Staunton set-up. 
The amount of fertilizer applied per 
rotation was 600 pounds (acre basis) 
instead of 1,000 pounds as used at 
Staunton.

The data for both places show two 
distinct and separate things. In the 
first place, the reader’s attention is 
called to the total digestible nutrient 
column of the tables. The range in 
total digestible nutrients for all crops 
of the rotation for the different fer- 
tilizer-distribution treatments is very 
narrow, the spread of Staunton being 
427.76 T.D.N. or equivalent to about 
10 bushels of corn. The largest quan
tity of feed units was produced when 
the fertilizer was applied 500 pounds 
to the corn and 500 pounds to the sec
ond-year wheat crop. However, when
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one considers that the maximum spread 
in total digestible nutrients for the dif
ferent fertilizer-distribution rotations is 
actually equivalent to about 2 V2 bush
els of corn per acre per year, this dif
ference for all practical purposes is not 
significant. The spread at Blacksburg 
is even less than at Staunton.

From data presented in Tables 1 and 
2, it becomes evident that as far as the 
production of feed units is concerned, 
it makes little difference as to the dis
tribution of the fertilizer within a given 
rotation. However, when it comes to 
producing maxiiftum yields of any one 
particular crop, these data show an 
entirely different situation. At both 
places, the largest yields of corn were 
obtained from plots where this crop re
ceived the maximum proportion of the 
total fertilizer allotted to the rotation. 
At Staunton, the corn received 500 
pounds of fertilizer in two different 
distribution treatments. Where the 
corn crop received 500 pounds of fer
tilizer and the remaining 500 pounds 
allotted to the rotation were applied to 
the second-year wheat crop, the corn 
yield was larger than when the corn 
received 500 pounds and the first wheat

crop 500 pounds. Lowest corn yield 
came from the plot which received no 
fertilizer on this crop. Blacksburg data 
exhibit the same trend—highest corn 
yields when this crop received maxi
mum fertilizer, lowest when no fer
tilizer was applied to this crop. The 
results from both places show that the 
farther removed the fertilizer treatment 
is from the corn crop, the lower the 
yield.

Order of wheat yields at Staunton 
were as follows: first year, wheat high
est when this wheat crop received the 
maximum fertilizer application, and 
lowest when no fertilizer was used; 
second year, wheat yield was the lowest 
from the plot where this wheat crop 
received no fertilizer, and maximum 
yields were obtained when 500 pounds 
of fertilizer were applied at time of 
seeding the wheat. Blacksburg data 
are identical—highest wheat yields 
when this crop received all of the fer
tilizer, and lowest when no fertilizer 
was applied.

At both places, highest hay yields 
have been obtained from plots receiving 
the heaviest application of fertilizer.

(Turn to page 42)

Y ield s o f  w heat in  a corn -w h eat-clov er ro ta tio n  a t th e  M iam i C ounty E x p erim en t F a rm  in  O hio  show 
m arked  in creases fo r  fe r t i liz e r . A verage yie ld s fo r  6 -y e a r  p erio d  w ere as fo llo w s : r ig h t , n o  tre a t
m en t, 9 .4  b u s h e ls ; c e n te r , su p erp h o sp h ate  o n ly , 1 9 .5  b u s h e ls ; le f t ,  su p erp h o sp h ate  an d  m u ria te  o f

p o ta sh , 2 5 .1  b u sh els.



Some Whys and Wherefores 
For Air-Conditioning Soils

B , Q . U  J J o / f e r

Lafayette, Indiana

ORKERS in the fields of soil 
physics, soil chemistry, and .plant 

physiology are contributing much scien
tific and practical information on the 
problems involved in the adequate fer
tilization of corn and other crops grown 
in Midwestern rotations. The soil and 
climatic factors which affect the utiliza
tion of fertilizers applied in different 
ways are being evaluated and of these 
the role of oxygen is receiving some 
attention. The necessity of adequate 
soil aeration is becoming increasingly 
important when larger amounts of fer
tilizers and organic matter are placed 
deeper in the soil for various crops. 
In heavier textured soils some of the 
aeration problems may even involve the 

i. use of several minor nutrient elements 
to enhance the use of oxygen by the 
plant roots.

The depth of effective oxygen pene
tration into different textured soils on 
farms under various types of manage
ment, fertilization, and cropping his
tory should be studied further. Also 

. the effects of good and poor drainage, 
deep versus shallow plowing, subsur
face tillage, discing, mulching, intermit
tent rainfall, and temperature changes 
on the availability of oxygen to the 
roots should be investigated. What are 
the effects of the decomposition prod
ucts of anaerobic and aerobic decom
position of various crop residues on the 
roots? What chemical changes occur 
in the applied fertilizer materials under 
conditions of poor aeration? Do these 
decomposition products and reduced 
materials in poorly aerated soils become 
toxic to the roots or are they already 
damaged by a low oxygen tension which

is inadequate for their respiration 
needs ?

These are some of the problems need
ing attention, and it is hoped that fur
ther research interest in them, particu
larly on the role of oxygen in the ab
sorption and accumulation of mineral 
nutrients, will be stimulated.

Root Absorption of Minerals De
pends Upon Oxygen Availability
The absorption of nutrients by plants 

is not, as we have often thought, only a 
matter of permeability of root cells, but 
is now proven to be the result of an 
energy-consuming process of the proto
plasm in the root cells for which oxygen 
is needed constantly. The oxygen used 
by roots was shown by Cannon (2) to 
be derived from either atmospheric air, 
dissolved in water, or produced photo- 
synthetically in the shoots and forced 
into the roots as internally-supplied oxy
gen. The relative amounts used from 
each of these sources cannot be deter
mined for any plant species. Specific 
capacities of different crops to supply 
internal oxygen to their roots determine 
their respective abilities to adjust them
selves to the soil conditions under 
which various oxygen tensions prevail.

Advantages with Fertilizers in Plow 
Furrows

During the past several years much 
publicity has been directed to the deep 
placement of high-nitrogen fertilizers 
in plow furrows or onto plow-soles, for 
corn, soybeans, hemp, tomatoes, and 
other crops. Good results have been 
obtained with 800 to 1,200 lbs. of 8-8-8 
fertilizer for corn in the light colored

19
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soils in Indiana and on many farms 
throughout the Midwest. Nitrogen up 
to 120 lbs. per acre, with adequate 
phosphate and potash, has produced 
profitable increases in yields at rates 
approximating one bushel of corn per 
two pounds of fixed nitrogen, most of 
which was in the form of ammonium 
salts when applied.

One of the chief virtues attributed to 
this usage of ammonium salts placed in 
plow furrows, according to Scarseth, 
et al. (1 ), is the retention of the ammo
nium salts in a reduced condition in 
the deeper moist soil so that the plants 
may be supplied with nitrogen during 
droughty periods, if and when they 
occur during the growing season. Their 
experimental results show why and how 
cation-ammonium forms of nitrogen 
have superiority over the anionic-ni- 
trates under the soil conditions studied 
by them. Many corn growers have 
obtained profitable increases from this 
plow-under method of using ammo
nium salts and complete fertilizers.

Some Soil Difficulties with Plow- 
furrow Fertilizers

In some heavy textured soils the prob
lem of aeration is directly concerned 
with the absorption of nitrogen salts 
by the roots. The reduction conditions 
desired to maintain the supply of avail
able nitrogen in the ammonium form 
for plants during dry seasons do not 
always favor the health and functioning 
of the roots in the deeper soil zones of 
these soils, particularly so when rain
fall is abundant during the growing 
season.

The literature on soil aeration, oxygen 
tensions, and the probable role of man
ganese and copper in poorly aerated 
soils is most interesting and pertinent 
to these problems. A brief review of 
several of these contributions will help 
in the diagnosis of the factors affecting 
crops which fail to respond to fertilizers 
placed in the deeper soil zones.

Experiments with Barley Roots
Hoagland and Broyer (3) obtained 

experimental results with excised barley

roots which showed that the absorption 
and accumulation of salts in the roots 
were dependent upon the energy re
leased from sugars in the roots during 
aerobic respiration.. . Oxygen must be 
available to the roots to maintain these 
cell activities associated with the accu
mulation of salts and their retention 
over extended periods. These meta
bolic activities were shown to be de
pendent upon the oxygen-supplying 
power of the culture medium, upon 
temperature, rate of movement of car
bohydrates from the shoots to the roots, 
as well as internal factors of cell growth. 
They proved definitely that salt accu
mulations in the roots are not merely a 
question of cell permeability.

Potassium Absorption Depends on 
Oxygen

By subjecting cultures of excised bar- 
ley roots to alternate treatments with : 
nitrogen gas and air, they (3) corre
lated the intake of potassium with the 
periods during which the roots were 
subjected to the oxygen in air. Little 
or no absorption of potassium took 
place during the periods when the same 
roots were exposed to pure nitrogen gas.

Potassium Affects Nitrate Reduction 
in Roots

Another item of interest in this paper 
(3) is the relation of the absorption and i 
reduction of nitrates in the roots to \ 
increasing concentrations of potassium ' 
in the nutrient cultures. Nitrates were f 
absorbed and retained as such in the 
roots until potassium was absorbed to \ 
an approximate equivalent of 30 m.e. : 
per liter of sap. At this point the ab
sorbed nitrates were rapidly reduced j 
in the plant tissues.

Aeration Affects Absorption of 
Ammonium Salts

Arnon (4) compared the effects of \ 
aeration on the utilization of ammo- . 
nium and nitrate nitrogen by barley j 
plants. The growth of barley plants 1 
fertilized with ammonium salts was | 
extensively and favorably affected by j 
either forced aeration of the culture .]
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solutions or by the addition of manga
nese, copper, and/or other metals with
out forced aeration. By properly ad
justing the culture solutions with re
gard to these factors, it was possible to 
produce barley plants equal in growth 
to those supplied with nitrates. Up to 
400 per cent increase in the growth of 
the shoots and 800 per cent increase in 
roots were obtained with adequate 
aeration of the culture solution and the 
proper concentration of metals in the 
culture solutions with ammonium salts.

Although barley only was used, Ar- 
non’s results show that the factors, such 
as season, hydrogen-ion concentration, 
oxygen supply, and content of manga
nese, copper, and other metals in mi
nute quantities affect the responses of 
this crop to ammonium and nitrate 
nitrogen. All of these factors are inter
related in a complex manner, and dif
ferences in the utilization of these 
sources of nitrogen cannot be explained 
in terms of a single variable.

This paper is quite a contribution to 
the understanding of the general prob
lem of utilizing ammonium and nitrate 
nitrogen by the higher plants and is 
very suggestive when his results are 
applied in the diagnosis of lack of re
sponses of corn plants to heavy applica
tions of high-nitrogen fertilizers placed 
in plow furrows in heavy textured soils 
for this crop. Perhaps one of the prob
lems in the heavy textured soils in the 
Midwest may be to ascertain the value 
of minor elements, such as manganese 
and copper, when applied along with 
the plowed-under high-nitrogen ferti
lizers and organic matter.

Oxygen Determines Effectiveness of 
Balanced Nutrients

Shive (5 ), in a very comprehensive 
discussion of the importance of a bal
ance of ions in nutrient cultures, fea
tured the fact that oxygen is an impor
tant factor in the nutrition of the plant 
and practically determines the maxi
mum effectiveness of the delicate dy
namic balance of the nutrient elements 
for well-regulated growth and develop
ment of the crops.

Working with soybeans, Shive dem
onstrated experimentally the disastrous 
effects of an inadequate oxygen tension 
in his culture solutions for this crop. 
In carefully aerated cultures he found 
that 6 p.p.m. of dissolved oxygen in 
the substrate were the approximate op
timum for soybeans as measured by dry 
weight yields; with oats, 9 p.p.m. With 
tomatoes the approximate optimum re
quirement for dissolved oxygen was 16 
p.p.m. He thus showed that the opti
mum requirements of oxygen varied 
for different crops and also found that 
a nurtrient substrate saturated with 
oxygen at the equilibrium point with 
atmospheric air is considerably below 
the optimum apparently required for 
maximum growth of some plants.

In the low-oxygen-tension cultures, 
soybeans were able to utilize oxygen 
from reduced nitrates in the plants 
much more effectively than oats and 
tomatoes. Because of this he suggests 
that soybeans with a relatively low- 
oxygen requirement are much less 
severely affected by semi-anaerobic con
ditions than are oats and tomato plants 
which have relatively much higher oxy- , 
gen requirements than soybeans.

The effect of the oxygen supply in 
the substrate for soybeans on the rates 
of absorption and accumulation of 
cation nitrogen (NH 4+ ) presents a 
picture when graphed which is the 
exact opposite of that shown for the 
absorption and accumulation of anion 
nitrogen (N 0 3—). These interrelation
ships between oxygen tensions in the 
soil and the absorption of different 
forms of nitrogen may have a very 
important bearing upon agricultural 
production.

Detection of Soil Oxygen Deficiency
In the January 1945 issue of B e t t e r  

C r o ps< W i t h  P l a n t  F o o d  an article 
titled “Fertilized Corn Plants Require 
Well-ventilated Soils” contains a report 
of observation made on corn plants 
that failed to respond properly to heav
ily-applied fertilizers in the plow fur
rows. By measuring the depth of oxy- 

( Turn to page 49)



Defective Strawberry Fruit 
Corrected by Borax

jg ,x  q . v im

N . C. A gricultural Experim ent Station Soil Research Laboratory, W ilm ington, N . C.

7ILTHOUGH the need for boron 
in fertilizer is now so widely rec

ognized that the discovery of an addi
tional crop showing evidence of a need 
for this element does not merit ex
tended discussion, the response of 
strawberries to borax has character
istics which may be of some funda
mental as well as practical concern.

Considerable difficulty has been ex
perienced in developing a satisfactory 
commercial strawberry for the South 
Atlantic States. The old standard va
rieties have been the Klondyke and the 
Missionary. Several years ago the 
Blakemore was introduced and has 
largely displaced other varieties. The 
Blakemore has, however, been subject 
to a troublesome yellows disease for 
which no remedy has been found, and 
persistent efforts have been made to 
find a satisfactory substitute.

Many crosses made by the U. S. De
partment of Agriculture have been 
tested, some of them with promising 
results but many, having desirable 
characteristics otherwise, produce fasci- 
ated fruits like those illustrated in 
figure 1.

The possibility of a successful remedy 
for this defect was suggested by an ob
servation made in some solution cul
ture experiments with cotton. The 
plants were deprived of boron in the 
nutrient until a deficiency of that ele
ment was evidenced by the distortion 
of the leaves and shortening of the in
ternodes. Boron was then supplied and 
the plants resumed normal growth, ex
cept that many stems became fasciated 
as shown in figure 2. The most satis
factory explanation of this phenomenon 
seemed to be that some abnormality of

F a s c is t  io n  o f  straw b erry  fru it  rem ed ied  by  
b o ra x .

the terminal bud short of complete 
death caused a fusion of cells which 
later developed into the multiple stem.

The fasciation of strawberry fruit 
could be attributed to the same cause 
except that there is no direct evidence 
of an increase in the supply of boron 
which would account for the recovery 
after an initial injury to the bud. 
Again, however, it is possible to draw 
on an earlier experience, this time with 
alfalfa, for an explanation of the re
covery.

In the course of experiments with 
borax as a remedy for alfalfa “yellows,” 
it was noted that the disease was in
variably most severe in midsummer. 
Attempts to continue experiments dur
ing midwinter in the greenhouse failed 

{Turn to page 39)
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Potash for Legume Pastures 
in Florida

X  £>. c ln to n in q e r

Soils Chem ist, A gricultural Experim ent Station, Gainesville, Florida

THE total potassium content of most 
mineral soils expressed as K sO 

ranges from 0.15 per cent to 4 per cent 
or more in the top 6 inches. A soil 
containing 2 per cent potash would be 
considered about average with regard 
to potassium. Certainly soils contain
ing 0.25 per cent or less would be rated 
very low in potash.

Soils usually contain three forms of 
potassium. Most of it is generally pres
ent in a relatively insoluble form. The 
other two forms consist of exchangeable 
potassium and water-soluble potassium, 
both of which are considered available 
to plants. There is a dynamic equi
librium between the various forms of 
potassium, and as the available forms 
are used by plants or removed by leach
ing, the equilibrium shifts to supply 
more available potassium from the in
soluble form. Because of the equi
librium between the insoluble form and 
the available forms, soils which contain 
a high total potassium content usually 
maintain a fair supply of available po
tassium. In general, a high total con
tent of potash is a favorable factor for 
high productivity.

The virgin mineral soils in Florida 
which are being used for improved pas
tures are rather unique with respect to 
potassium. A number of these soils 
have been analyzed for exchangeable 
K20  and K 20  extractable after digest
ing the soil sample with nitric acid and 
perchloric acid. The data reported in 
Table 1 show that in most cases the ex
changeable K 20  is about equal in mag
nitude to the perchloric acid soluble 
K 20  and that both are low. Perchloric 
acid soluble K20  was used as a measure 
of the reserve potash since the AOAC

T a b l e  1 .— P o t a s s i u m  C o n t e n t  o f  S o m e  
V i r g in  F l o r id a  S o i l s

Loca
tion

num
ber

Soil type

•

Pounds 
per acre 

of ex
change

able 
KsO*

Perchloric 
acid 

soluble 
KjO, 

pounds 
per acre

1 Leon f.s.**.. . . 56 .0 56 .2
2 Leon f.s........... 67 .2 70 .0
3 Leon f.s............ 40 .0
4 Leon f.s............ 56 .0 75.8
5 Immokalee f.s. 56 .0 64 .0
6 Immokalee f.s. 52 .4 70.2
7 Dunbar f.s.l.. . 36 .4 137.0

*  By ammonium acetate extraction.
“  f.s.— fine sand; f.s.l.— fine sandy loam.

method of determining total potassium 
is not satisfactory for these soils. The 
reagents used in the AOAC method 
contain several times more potash as an 
impurity than the soils in question. 
According to the data, these soils con
tain little or no reserve potash and are 
therefore very likely to be deficient in 
available potash due to plant removal 
and leaching.

Because of the low fertility level of 
the virgin mineral soils of Florida, 
liberal applications of phosphate and 
potash must be applied for the estab
lishment of clovers. Lime must also be 
applied in quantities depending on the 
soil. According to the data in Table 2 
the exchangeable potash of the surface 
6 inches of a Dunbar fine sandy loam 
has been increased considerably as a re
sult of potash applications. However, 
.it should be pointed out that the last 
potash applications were made in No-

23
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T a b l e  2 .— E f f e c t  o f  P o t a s h  A p p l i c a 
t i o n s  t o  a  D u n b a r  F i n e  S a n d y  L o a m  
N e a r  Q u i n c y , F l o r id a , o n  E x c h a n g e 
a b l e  P o t a s h  a n d  o n  t h e  P o t a s s i u m  

C o n t e n t  o f  W h i t e  D u t c h  C l o v e r

son undoubtedly would be much less 
as a result of leaching by the summer

Fertiziler treatment in 
pounds per acre since 
plots were established* Pounds 

per acre 
of Ex

change
able
k 2o

Per cent 
K in 

White 
Dutch 
clover

Dolo
mite

Super
phos
phate

50 per 
cent 

Muri
ate of 
potash

2000 1000 0 36 .4
2000 1000 100 49 .2 1.08
2000 1000 200 65.7 1.20
2000 1000 300 66.8 1.27
2000 1000 400 80.1 * 1.62

* Dolomite applied in 1940, one half of super
phosphate and muriate of potash applied in 1940, 
and the other half of each in 1942.

Note: Soil and plant samples were collected May 
7, 1943. The analytical values are averages of 
single values of four replications.

vember 1942 and that the samples were 
collected before the summer rainy sea
son. The residual exchangeable potash 
at the beginning of the next clover sea

rains.
In the 1943 Annual Report of the 

Florida Experiment Station, J. D. War
ner of the North Florida Experiment 
Station, Quincy, Florida, reported that 
the plots on Dunbar fine sandy loam 
show the necessity of applying liberal 
annual applications of phosphate and 
potash for White Dutch clover. The 
data presented in Table 2 on the potas
sium content of White Dutch clover 
also indicate a need for potash fertili
zation. The no-potash plots did not 
contain enough White clover to obtain 
a sample. Reporting on other work at 
Quincy, Mr. Warner stated that satis
factory growth and ground coverage of 
White Dutch clover were obtained only 
on areas receiving 400 to 600 lbs. of 18 
per cent superphosphate and 200 lbs. of 
50 per cent muriate of potash per acre.

The data presented in Table 3 show 
the need of potash for clovers in penin
sular Florida. With very few excep
tions, clovers can not be established suc
cessfully on the virgin flatwoods soils 
without the addition of at least 100 lbs. 
of 50 per cent muriate of potash per

T a b l e  3 .— A v e r a g e  Y i e l d 1 o f  G r e e n  C l o v e r  i n  P o u n d s  P e r  A c r e  a s  I n f l u e n c e d

b y  P o t a s h

Fertilized in October 1938, and one-half of initial 
fertilizer applied in September 1939

Fertilizer
Treatment

Kissimmee Penney farms Samsula Relative
yields,

Leon 
f. s.

Ports
mouth 

f. s.
Leon 
f. s.

Plummer f. s. Plummer 
f. s.

all soils

1940 1940 1940 1939 1940 1940

(Ca +  Mg) N P .. . .  
(Ca +  Mg) N P K ..

4180
4250

840 
6930 <

1120
6270

2930
5690

490
4670

2790
11570

31
100

1 Yield data collected by R. E. Blaser, Associate Agronomist.
(Ca +  Mg)—1 ton lime 0 4  calcic lime and % dolomite)
N—75 lbs. 18 per cent nitrogen mixture per acre (J4 sodium nitrate and y2 sulfate of ammonia) 
P—600 lbs. 18 per cent superphosphate 
K—100 lbs. 50 per cent muriate of potash *
Note: Plots were seeded to a mixture of clover consisting of White Dutch, California Bur, Little Hop, 

Black Medic, and Persian.
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E x ce lle n t W h ite  D u tch  c lo v e r can  b e  grow n on  lig h t sandy so ils  by  a n n u al fe r t iliz a tio n . T h e  ab o v e 
field  receiv ed  o n e  to n  o f  lim e  and  6 0 0  lb s . o f  an 0 - 1 4 * 1 0  p e r a cre  w hen c lo v e r was estab lish ed  and

4 0 0  lb s . o f  0 - 1 0 - 1 0  an n u ally .

acre along with lime and phosphate. 
Also, clovers can not be maintained 
satisfactorily on these soils without an
nual applications of phosphate and 
potash.

Lespedeza likewise responds to pot
ash but to a lesser extent than some of 
the clovers, such as White Dutch. The 
data reported in Table 4 show that 
about maximum yield of lespedeza was 
obtained on a Leon fine sand near 
Gainesville by the addition of 50 lbs. 
of potash per acre along with lime and 
phosphate.

Although there are few actual data 
available on the amount of potash re
quired annually for the maintenance of 
clovers on the light sandy soils of pen
insular Florida, it is generally recom
mended that clovers receive an annual 
application of 400-600 lbs. of an 0-10-10 
or an 0-14-10 fertilizer. A White Dutch 
clover and carpet grass pasture estab
lished on a Leon fine sand near Gaines
ville in 1940 has received a total of 152 
lbs. of KzO to date; At the end of the 
1944 clover season the soil from this 
field contained 64 lbs. per acre of ex
changeable K20  as compared to 56 lbs. 
before any fertilization. This would 
indicate that a potash reserve cannot be

built up in these soils and, therefore, 
potash must be applied annually for the 
maintenance of clover. Since the phos
phate added to the light sandy soils is 
not fixed to an appreciable extent, it is 
very probable that clovers could be 
maintained after the first two or three 
years with less phosphorus; in which 
case an 0-8-24 or similar grade of ferti
lizer at the rate of 250 lbs. per acre 

( Turn to page 39)

T a b l e  4 .— R e s p o n s e  o f  L e s p e d e z a  1 t o  
P o t a s h  o n  a  V i r g i n  L e o n  F i n e  S a n d  

N e a r  G a i n e s v i l l e

Fertilizer treatment,
pounds per acre Dry

_________________________ weight in

Lime
Super
phos
phate

50 per cent 
Muriate 

of potash

pounds 
per acre

2000 450 0 604
2000 450 50 999
2000 450 100 1045

1 Data collected by R. E. Blaser, Associate 
Agronomist.

Note: The virgin soil contained 56 lbs. per acre 
of exchangeable KsO.



Fish for Health, Recreation, 
and Politics
^  X  O. (J3racheen  

Editor, Extension Service, Auburn, Alabama

IN one afternoon 63 of us caught 368 
edible-size breams and 32 one-pound 

yearling bass in an 8-acre pond be
longing to the Wedowee Outing Club. 
Too, we had an excellent picnic supper 
and a most enjoyable get-together in the 
evening.

The fish were caught by farmers, 
bankers, lawyers, doctors, druggists, 
merchants, county officials, teachers, 
boys and girls living in and near We
dowee, the county seat of rural Ran
dolph County, Alabama. Ages of those 
fishing ranged from seven to 70 years 
with many of them fishing for the first 
time in their lives.

“This is the first fish I ever caught 
in my life,” shouted Mrs. H. T . Burns 
to her husband as she yanked her first 
bream from the pond. Looking around 
she saw Mr. Burns landing the first 
trout he had caught in 20 years. A 
friendly argument followed as to which 
one caught the first fish, but this was 
soon forgotten as each proceeded to 
catch the legal limit of 15.

Before the afternoon passed, members 
of 23 families joined in the fishing. As 
they gathered around the picnic supper, 
everybody was most enthusiastic over 
the new fish pond, the only fishing place 
in the county except the muddy Talla
poosa River.

“This is one of the greatest things 
that has ever happened in our county,” 
said Probate Judge H. M. Brittain, in 
explaining that 30 members of a new 
fishing club had made it possible for 
the pond to be open “from now on” for 
fishing, swimming, picnicking, and 
camping by members, their families, 
and guests. “We all need to know each 
other better and this gives us an oppor
tunity to do that very thing. Too, our

young and old alike will use this pond 
for their recreational outings without 
having to travel long distances as has 
been the case in the past.”

These facts are given as an example 
of the interest being manifested by both 
rural and urban residents in fish-pond 
construction and maintenance. Latest 
reports indicate that more than 200,000 
ponds have been built for livestock 
water, recreation, fishing, and irrigation 
and that thousands of others are be
ing constructed annually. In building 
ponds, farmers, ranchers, and others are 
following scientific facts and expert 
advice.

Results of Fertilizer

Four years ago the writer revealed 
that the Agricultural Experiment Sta
tion, Alabama Polytechnic Institute, had 
found how to produce 600 pounds of 
fish per acre of pond water by properly 
stocking the water with fish and ferti
lizing it with a complete cotton ferti
lizer. ’ It is now my privilege to report 
that ponds are not only being used for 
producing fish but are playing an im
portant part in helping solve many 
social, recreational, and dietary prob
lems. Many ponds are being constructed 
for use by sons and daughters and their 
friends following the war, while others 
are being used for political purposes.

After talking with a large number of 
pond owners and operators, I am con
vinced that A. M. Pearson, API wild
life specialist, is correct when he says 
that “ponds are bringing rural and 
urban residents closer together with 
each group coming to a better knowl
edge of each other’s problems.”

At one pond a farmer, a banker, and
. ( Turn to page 41)



O tis H arry, W edow ee, A lab am a, e n jo y in g  an  a fte rn o o n  o f  fish ing in  a w ell-fe rtiliz ed  fish p ond .



A bove: N. D . B u rso n , d ru g gist, W edow ee, h o ld in g  s tr in g  o f  fish cau g h t h i pond  on op ening  day
o f  W edow ee O u ting  C lub.

Below: B etty  A nn W rig h t, B e tty  H end on , E m ilu  Y a rb ro u g h , S a ra h  F a y  P e rry , and  V irg in ia  H end on .
h o ld in g  strin g  o f  b rea m  they  cau g h t.



A bove: G roup e n jo y in g  p icn ic  sup per fo llo w in g  a fte rn o o n  o f  fish in g . N otice Ja m e s  M urphy
M o ste lla r , J r . ,  w ith  h is  b o ttle .

Below: Peggy A rm strong , H eckle and B o o tie  W illiam s w ith fish  they  cau gh t in  a  pond  in  th e
p astu re  o f  C . B . W illiam s, T h o m p so n , A lab am a.



A bove: O ne o f  A lab am a's  3 ,5 0 0  fa rm  fish pond s. T h is  one is  lo ca ted  in  th e  p astu re  o f  J .  T .
S to u d em ire , L ow ndesboro.

Below: C attle  and m ules grazin g  on M r. W illia m s' p a stu re . W a ter in  th e  trou gh  was p ip ed  fro m  a
n earb y  fish p ond .



T ip  T  71 1 1 i7 7 p ll  L  IS with deepest regreat that we record the
■ -■-■IZiAB”  passing of Dr. J. A. Bizzell of Cornell University

and Dr. D. E. Haley of Pennsylvania State- 
Dr. D. E. Halev College—Soil Scientists who had attained na

tional and international reputations in their 
held.

Professor “Jimmie” Bizzell passed away on November 1 at his home near 
Ithaca, New York, after more than forty years of active service during which he 
gave generously of his time and energy to all who sought his counsel in the 
intricate problems involved in a better understanding of how the soil works. 
His numerous contributions to the literature on soils and soil chemistry have been 
a source of inspiration to untold numbers of research workers as well as students 
whose privilege it was to know him and to acquire something of his philosophy 
of service through science.

Dr. Haley died on February 10 after a brief illness at his home in State College, 
Pennsylvania. Associated with the College since 1914, he had come to be regarded 
as an international authority on tobacco and tobacco quality. His research with 
cigaret and cigar leaf tobacco for the U. S. Government extended over a period 
of twenty-five years. His several articles which have appeared in this magazine 
pointed out the importance of proper fertilization of the soil in achieving the 
desired quality in tobacco.

The loss of such scientists will be keenly felt, not only for their wealth of 
knowledge gained from long years of experience but for their inspiration to 
younger research workers. Because of them, American agriculture has advanced 
beyond the point where it first attracted their life interests.

0 ^ 0

P n n  f l i p  Q n i i t l| n n q t  Like other industries in their post-war plan- 
II1C  J U U I l i u d a l  ning, agriculture is surveying its capabilities 

F in the light of competitive forces which will
Compete in Cotton? arise through new developments and trends

in production, marketing, and demand. An 
excellent example of the careful thought 

being given to these problems is to be found in the article “Can We Keep Cotton 
in North Carolina’s Agriculture?” by Dr. E. R. Collins in this issue.

Dr. Collins poses the problem in his opening sentence: “There is a growing 
opinion among agricultural leaders that the future of cotton in North Carolina 
and the Southeast does not look promising.” He then gives the reasons for 
this opinion—the lower cost of production attained by the cotton growers in 
the Southwest, the inroads of synthetic fibers, and the competition on the world 
market on a price basis. He points out the basic role which cotton has played in 
the agriculture of the Southeast and the livelihood of the many ginners, crushers,

31
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fertilizer companies, machinery manufacturers, farm laborers, tenants, croppers,
cotton pickers, et al.

Looking where one must always look for a foundation for improvement—at 
one’s own faults—he lists the lack of labor-saving equipment, the continued use 
of low-analysis fertilizers, and the failure to produce premium grade cotton 
as the most likely stumbling blocks to meeting competition. After discussing 
each he concludes that keeping cotton'in North Carolina may be a hard fight, 
but, he says, “Better adapted machinery, higher analysis fertilizers, realizing 
that cotton fertilizers leave a residue for the next crop, better fertilization, growing 
better quality of cotton for premium price, giving the farmer the value of his. 
cotton when properly produced, and recognizing the value of locally produced 
cottonseed meal, all add up to things that can be done to keep cotton in North 
Carolina. Will they be done and who will do them?”

His concluding sentence is a challenge, a challenge to everyone interested in 
the agriculture of the Southeast. The efforts which will be put forth to meet this 
as well as the problems confronting other industries will decide whether our 
post-war years are to be ones of prosperity or depression.

One of the big reasons why American agriculture has met 
its huge wartime food goals is to be found in the “Report 
of Cooperative Extension Work in Agriculture and Home 
Economics, 1944” by M. L. Wilson, Director, to Marvin 
Jones, Administrator, War Food Administration. There 
can be no doubt of the important role which the Extension 

Service has played in the war effort when one notes the wartime educational 
responsibility on food production which was assigned to it. This responsibility, 
in the words of the Report, “meant giving to the masses of the rural people the 
latest information on ‘how to do it’; keeping them informed about wartime' 
agricultural regulations; advising them of the national needs of farm production;« 
supplying information to War Boards and Selective Service Boards on draft 
deferments; organizing emergency production and preservation programs; 
assisting with fire-control programs; organizing and directing the vast farm- i 
labor program; helping to control disease and insects; assisting with war bond 
and salvage drives; cooperating in the 8-point milk-production program; and 
scores of other activities.”

The program involved 5 million farm families and more than 3 million 
nonfarm rural families. The tremendous education job required teamwork, and 
the leadership of the county activities fell largely upon the shoulders of the 
County Extension Agents. They were assisted by specialists in the Federal and 
State Extension Services and by thousands of unpaid volunteer neighborhood 
leaders trained over a period of years by the extension services.

“Extension” commemorated its thirtieth anniversary on July 1, 1944. With 
these years of experience and proven worth, it should prove a vital force in shaping 
our agriculture in the years ahead. Director Wilson says, “The need for rural 
education after the war will be greater than ever before. Soldiers returning to 
the soil, fading war emergency markets, conservation of overworked soils, pro
tection of the health of farm people, the necessity for improving rural living 
conditions—all these problems and their solution call for understanding by the 
people. Extension agents will be called upon to help farmers understand and 
meet these problems. As one small indication of what lies ahead, the Extension 
Service already has been given the responsibility of serving in an advisory 
capacity in helping to relocate war veterans who wish to return to farming.] 
Other -responsibilities will follow.”

Extending

Education
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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 True!

per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Cropi
1910-14 Average 12.4 10.4 69.6 87.6 64.8 88.0 11.94 21.59
1920............. * . 32T.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 22.8 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 87.0 137.0 91.2 110.5 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 78.8 120.5 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 93.7 118.4 87.6 102.7 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 72.7 92.9 49.8 48.8 9.76 17.04
1932................... 5 .8 10.5 43.3 57.2 28.1 38.8 7.53 9.74
1933................... 8.1 12.9 66.0 59.4 36.5 58.1 6.81 12.32
1934................... 12.0 17.1 68.0 79.1 61.3 79.8 10.67 26.12
1935................... 11.6 16.1 49.4 73.9 77.4 86.4 10.57 35.56
1936................... 11.7 17.2 99.6 85.3 76.7 96.0 8.93 31.78
1937.................... 11.1 19.9 88.3 91.8 94.8 107.1 10.36 30.24
1938................... 8.3 17.2 55.5 76.9 49.0 66.1 7.55 21.13
1939.................... 8.7 13.6 68.1 75.4 47.6 63.6 6.95 22.17
1940................... 9 .6 15.1 70.7 85.2 59.0 73.9 7.62 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 79.5 101.8 10.05 44.42
1943.................... 19.84 32.5 149.2 196.7 102.7 127.3 12.82 48.26

1944
January......... 20.15 41.5 141.0 202.0 113.0 146.0 15.70 52.80
February. . . . 19.93 25.1 139.0 211.0 113.0 146.0 15.90 52.60
March............ 19.97 21.9 137.0 220.0 114.0 146.0 16.00 52.70
April.............. 20.24 23.8 137.0 229.0 115.0 147.0 16.20 52.50
Mav............... 19.80 37.2 134.0 236.0 115.0 147.0 16.10 52.50
June............... 20.16 49.2 125.0 233.0 115.0 143.0 15.00 52.80
July.............. 20.32 45.0 138.0 230.0 117.0 139.0 13.90 53.00
August........... 20.15 39.3 159.0 258.0 117.0 135.0 14.30 53.20
September. . . 21.02 42.9 147.0 219.0 116.0 135.0 14.70 52.30
October.......... 21.25 41.2 142.0 185.0 113.0 142.0 15.20 52.70
November. . . 20.78 45.1 143.0 164.0 106.0 143.0 15.60 53.40
December. ,r . 20.85 43.5 150.0 175.0 106.0 145.0 16.50 53.10

1945 
January......... 20.20 41.9 158.0 190.0 107.0 146.0 17.10 52.80

1920................... 259
Index Numbers (1 9 1 0 -1 4  — 

166 358 201 223
1 0 0 )

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
1934................... 223 183 125 * 156 141 126 111 177 159
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 89 174 159
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 89 121 004
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
1943................... 160 313 214 225 158 145 107 224 245
1944

January......... 163 399 203 231 174 166 131 245 231
February. . . . 161 241 200 241 174 166 133 244 204
March............ 161 211 197 251 176 166 134 244 191
April.............. 163 229 197 261 177 167 136 243 184
May............... 160 358 193 269 177 167 135 243 217
June............... 163 473 180 266 177 163 126 245 245
July................ 164 433 198 263 181 158 116 245 236
August........... 163 378 228 295 181 153 120 246 253
September. . . 170 413 211 250 179 153 123 242 239
October.......... 171 396 204 211 174 161 127 244 192
November.. . 168 434 205 187 164 163 131 247 188
December.. . . 168 418 216 . 200 164 165 138 246 228

1945 
January......... 163 403 227 217 165 166 143 245 262
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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, 1 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................... 3.04 2.58 6.07 4.66 3.54 4.75 4.99
1923................. 3.02 2.90 6.19 4.83 4.25 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 4.70 3.97 4.75
1926................... 3.06 2.41 4.40 4.95 4.15 4.36 4.90
1927................... 3.01 2.26 5.07 5.87 4.35 4.32 5.70
1928................. 2.67 2.30 . 7.06 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 4.78 4.96 4.15 3.79 4.58
1931................. 2.34 1.46 3.10 3.95 3.33 2.11 .46
1932................... 1.87 1.04 2.18 2.18 1.82 1.21 1.36
1933................. 1.52 1.12 2.95 2.86 2.58 2.06 2.46
1934................. 1.52 1.20 4.46 3.15 2.84 2.67 3.27
1935................... 1.47 1.15 4.59 3.10 2.65 3.06 3.65
1936................... 1.53 1.23 4.17 3.42 2.67 3.58 4.25
1937................... 1.63 1.32 4.91 4.66 3.65 4.04 4.80
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
1943................. 1.75 1.42 6.30 5.77 3.34 4.86 6.62

1944
January 1.75 1.42 7.40 5.77 3.34 4.86 6.71
February 1.75 1.42 7.40 5.77 3.34 4.86 6.71
March........... 0.75 1.42 7.40 5.77 3.34 4.86 6.71
April............. 1.75 1.42 7.50 5.77 3.34 4.86 6.71
May............... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
June............... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
July............... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
August.......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
September. . , 1.75 1.42 7.81 5.77 3.34 4.86 6.71
October......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
November.. . 1.75 1.42 7.81 5.77 , 3.34 4.86 6.71
December.. . . 1.75 1.42 7.81 5.77 3.34 4.86 6.71

1945
January........ 1.75 1.42 7.81 5.77 3.34 4.86 6.71

Index Numbers (1 9 1 0 -1 4  = 1 0 0 )
1922................... 113 90 173 132 ii7 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 84 126 140 146 129 139
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 12 130
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 89 106 131
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 1261942................... 65 49 175 163 110 150 192
1943................. 65 50 180 163 110 144 189
1944

January. 65 50 211 163 110 144 191February 65 50 211 163 110 144 191March.......... 65 50 211 163 110 144 191April............ 65 50 214 163 no 144 191May............. 65 50 223 163 110 144 191June............. 65 50 223 163 no 144 191July.............. 65 50 223 163 110 144 191August......... 65 50 223 163 110 144 191September. . 65 50 223 163 110 144 191October......... 65 50 223 163 110 144 191November.., 65 50 223 163 110 144 191December.. . , 65 50 223 163 110 144 191
1945

January........ 65 50 223 163' 110 144 191
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure Kainit
phosphate of potash of potash of potash salts 20%

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

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

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14......... $0.536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.657 SO.655
1922............... .566 3.12 6.90 .632 .904 23.87 • • • • .508
1923............... .550 3.08 7.50 • .588 .836 23.32 .474
1924............... .502 2.31 6.60 .582 .860 23.72 .472
1925............... .600 2.44 6.16 .584 .860 23.72 .483
1926............... .598 3.20 5.57 .596 .854 23.58 .537 .524
1927............... .525 3.09 5.50 .646 .924 25.55 .586 .581
1928............... .580 3.12 5.50 .669 .957 26.46 .607 .602
1929............... .609 3.18 5.50 .672 .962 26.59 .610 .605
1930............... .542 3.18 5.50 .681 .973 26.92 .618 .612
1931............... .485 3.18 5.50 .681 .973 26.92 .618 .612
1932............... .458 3.18 5.50 .681 .963 26.90 .618 .591
1933............... .434 3.11 5.50 .662 .864 25.10 .601 .565
1934............... .487 3.14 5.67 .486 .751 22.49 .483 .471
1935............... .492 3.30 5.69 .415 .684 21.44 .444 .488
1936............... .476 1.85 5.50 .464 .708 22.94 .505 .560
1937............... .510 1.85 5.50 .508 .757 24.70 .556 .607
1938............... .492 1.85 5.50 .523 .774 15.17 .572 .623
1939............... .478 .190 5.50 .521 .751 24.52 .570 .670
1940............... .516 .190 5.50 .517 .730 24.75 .573
1941............... .547 1.94 5.64 .522 .780 25.55 .570
1942............... .600 2.13 6.29 .522 .810 25.74 .205
1943............... .631 2.00 5.93 .522 .786 25.35 .195 . . . .

1944
January. . . .640 2.00 6.10 .535 .797 26.00 .200
February.. .640 2.00 6.10 .535 .797 26.00 .200
March........ .640 2.00 6.10 .535 .797 26.00 .200
April.......... .640 2.00 6.10 .535 .797 26.00 .200
May........... .640 2.00 6.10 .535 .797 26.00 .200
June........... .640 2.00 6.10 .471 .701 22.88 .176
July............ .646 2.16 6.10 .503 .749 24.44 .188
August .650 2.20 6.10 .503 .749 24.44 .188
September. .650 2.20 6.10 .503 .749 24.44 .188

■ October.... .650 2.20 6.10 .535 .797 26.00 .200
November. .650 2.20 6.10 .535 .797 26.00 .200
December.. .650 2.20 6.10 .535 .797 26.00 .200

1945
January .650 2.20 6.10 .535 .797 26.00 .200

Index Numbers ( 1 9 1 0 « 1 4  — 1 0 0 )
1922............... 106 87 141 89 95 99 78
1923............... 103 85 154 82 88 96 72
1934............... 94 64 135 82 90 98 72
1925............... 110 68 126 82 90 98 74
1926............... 112 88 114 83 90 98 ' 82. 80
1927............... 100 86 113 90 97 106 89 89
1928............... 108 86 113 94 100 109 92 92
1929............... 114 88 113 94 101 110 93 92
1930............... 101 88 113 95 102 111 94 93
1931............... 90 88 113 95 102 111 94 93
1932............... 85 88 113 95 101 111 94 90
1933............... 81 86 113 93 91 104 91 86
1934............... 91 87 110 68 79 93 74 72
1935............... 92 91 117 58 72 89 68 75
1936............... 89 51 113 65 74 95 77 85
1937............... 95 51 113 71 79 102 85 93
1938............... 92 51 113 73 81 104 87 95
1939............... 89 53 113 73 79 101 87 93
1940............... 96 53 113 72 77 102 87
1941............... 102 54 110 73 82 106 87
1942............... 112 59 129 73 85 106 84
1943............... 117 55 121 73 82 105 83
1944

January. . . 119 55 125 75 84 108 83
February. . 119 55 125 75 84 108 83
March........ 119 55 125 75 84 108 83
April.......... 119 55 125 75 84 108 83
May........... 119 55 125 75 84 108 83
June........... 119 55 125 66 74 95 80
July............ 121 60 125 70 79 101 82
August 121 61 125 70 79 101 82
September. 121 61 125 70 79 101 82
October... 121 61 125 75 84 108 83
November. 121 61 125 75 84 108 83
December. 121 61 125 75 84 108 83

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



Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities
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Farm
prices*

by farmers 
for com
modities 
bought*

Wholesale 
prices 

of all com- 
moditiest

Fertilizer
materials!

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 143 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 156 151 112 100 131 109 80
1926................ 146 155 146 119 94 135 112 86
1927................ 142 153 139 116 89 150 100 94
1928................ 151 155 141 121 87 177 108 97
1929................ 149 154 139 114 79 146 114 97
1930................ 128 146 126 105 72 131 101 99
1931................ 90 126 107 83 62 83 90 99
1932................ 68 108 95 71 46 48 85 99
1 9 3 3 ............... 72 108 96 70 45 71 81 95
1934................ 90 122 109 72 47 90 91 72
1935................ 109 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 122 131 126 81 50 129 95 75
1938................ 97 123 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 124 131 127 86 56 130 102 77
1942................ 159 152 144 93 57 161 112 77
1943................ 192 167 150 94 57 160 117 77

1944 i
January. . . 196 174 150 96 57 171 119 78
Febru ary .. 195 175 151 96 57 171 119 78
M arch........ 196 175 151 96 57 171 119 78
April........... 196 175 152 96 57 172 119 78
M ay............ 194 175 152 97 57 175 119 78
Ju n e............ 193 176 151 95 57 175 119 69
Ju ly ............ 192 176 152 96 57 175 121 74
August 193 176 151 96 57 175 121 74
September. 192 176 151 96 57 175 121 74
October. . . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945
Ja n u a ry .. . 201 179 153 97 57 175 121 78

* U. S. D. A. figures.
t  Department 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 Department of Agricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

1 Beginning 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  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 0  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 o  m o st p ra c t ic a l  and  Im p o rta n t b u lle t in s , and  l is ts  
a l l  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 r i c u l t u r e ,  th e  S ta te  E x p 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, an d  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  P LA N T  FO O D  w ould p ro v id e  a  eom p leto  in d ex  co v e rin g  a l l  p u b lica tio n s  fro m  th ese  
sourees on  tho  p a r tic u la r  s u b je c ts  nam ed.

Fertilizers
"Fertilizer Recommendations for Wartime 

in Arkansas," Ext. Serv., Univ. of Ark.., Fay
etteville, Ark-. W. E. Publ. 4, 1944-45, C. F. 
Simmons and E. J. Allen.

"Fertilizer Shipments in Arkansas by Coun
ties for the Fiscal Year Ending June 30, 1944," 
Dept, of Revenues, State of Ark•, Little Rock, 
Ar\.

"Growth Status of the Cotton Plant as In
fluenced by the Supply of Nitrogen," Agr. Exp. 
Sta., Univ. of Ark., Fayetteville, Ark., fune 
1944, Bui. 446, C. H. Wadleigh.

"Comparison of Mixed Fertilizers Produced 
from Various Nitrogen and Phosphoric Acid 
Sources," Agr. Exp. Sta., Univ. of Ark-, Fay
etteville, A rk; Btil. 450, R. P. Bartholomew.

"Commercial Fertilizer Usage in Delaware 
During Wartime," Agr. Exp. Sta., Univ. of 
Dela., Newark, Dela., Pamph. 18, Dec. 1944, 
H. A. Johnson and J. F. Davis.

"1944 Wartime Fertilizer Recommendations 
for Idaho," College of Agr., Univ. of Idaho, 
Moscow, Idaho, War Cir. 36, H. W. E. Larson 
and G. 0 . Baker.

"Commercial Feeds, Fertilizers and Agricul
tural Liming Materials," Regulatory Service, 
College Park, Md., No. 191 Control Series, 
Aug. 1944.

"Inspection of Commercial Fertilizers and 
Agricultural Lime Products," Agr. Exp. Sta., 
Mass. State College, Amherst, Mass., Bui. 122, 
Sept. 1944, P. H. Smith.

"Fertilize Victory Wise in 1945," College of 
Agr., Cornell Univ.. Ithaca, N. Y., War E. 
Bui. 121, Bui. 661, Dec. 1944, E. L. Worthen.

“Fertilizing Vegetables in 1945," Ext. Serv., 
Cornell Univ., Ithaca, N. Y., Bui. 662, W. E. 
Bui. 122, Dec. 1944, G. J. Raleigh and R. D. 
Sweet.

"Report of Analyses of Commercial Fertiliz
ers and Lime Materials Sold in New York 
State," Dept, of Agr. & Markets, Albany, N. Y., 
Bui. 347, June 1944.

"Fertilizing Farm Crops in 1945," Agr. Ext. 
Serv., Pa. State College, State College, Pa.

"Inspection and Analysis of Commercial Fer
tilizers," Agr. Exp. Sta., Agr. College, Clem- 
son. S. C., Bui. 353, Dec. 1944, H. J. Webb.

"Commercial Fertilizers in 1943-44,” Agr.

Exp. Sta., A. & M. College of Texas, College 
Station, Texas, Bui. 662, Oct. 1944, G. S. 
Fraps and T. L. Ogier.

"Lime for Health," Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Cir. WS 21, Aug. 
1944.

Soils
"Arizona Range Resources and Their Utili

zation—I. Cochise County," Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., T. Bui. 103, 
Oct. 1944, R. A. Darrow.

"Conservation Farming Keeps Your Soil 
Producing," Ext. Serv., Univ. of Ky., Lexing
ton, Ky., Leaf. 71, March 1944.

"Soil Tests for Lime and Fertilizer," Ext. 
Serv., Univ. of Ky., Lexington, Ky., Leaf. 74, 
April 1944, P. E. Karraker.

"Soil Fertility Practices for Cotton Produc
tion: Schaefer Field, Yazoo County," Agr. Exp. 
Sta., Miss., State College, State College, Miss., 
S. S. 378, Aug. 1944, John Pitner.

"Summer Fallow in Nebraska," Exp. Sta., 
Univ. of Nebr., Lincoln, Nebr., Bui. 362, Aug. 
1944, L. L. Zook and H. E. Weakley.

"Irrigating Vegetables," College of Agr., 
Cornell Univ., Ithaca, N. Y ., Bui. 647, May 
1944, C. N. Turner and G. J. Raleigh.

"Lysimeter Experiments— VI—The Effects 
of Cropping and Fertilization on the Losses of 
Nitrogen from the Soil," Agr. Exp. Sta., Cor
nell Univ., Ithaca, N. Y., Mem. 256, March 
1944, J. A. Bizzell.

"Saline Soils—Their Nature and Manage
ment," U.S.D.A., Washington 25, D. C., Cir. 
707, Sept. 1944, 0 . C. Magistad and J. E. 
Christiansen.

"Physical Land Conditions in the Western 
and Southeastern Baca County Soil Conserva
tion Districts Colorado," U.S.D.A., Washing
ton, D. C., Phys. Land Survey No. 30, J. J. 
Underwood.

Crops
"Ponds for Improving Stream Fishing,” Agr. 

Exp. Sta., Ala. Polytechnic Inst., Auburn, Ala., 
Leaf. 20, June 1944, E. V. Smith and H. S. 
Swingle.

"Food Crops fo r Game Birds on Farm 
Lands," Agr. Exp. Sta., Ala. Polytechnic Inst.,

37
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Auburn, Ala., Cir. 90, June 1944, A. M. Pear
son and D. G. Sturkie.

"Greater Production Through Research,’’ 
Agr. Exp. Sta., Univ. of Ark.., Fayetteville, A rk: 
55th A. R., 1943, Bui. 443, June 1944.

"Seed Treatment with Plant Hormones in 
Crop Production," Agr. Exp. Sta., Univ. of 
Ark-, Fayetteville, A rk; Bui. 444, June 1944, 
R. P. Bartholomew.

"Rotation, Cultural, and Irrigation Practices 
Affecting Rice Production," Agr. Exp. Sta., 
Univ. of Ark-, Fayettevile, A rk; Bui. 445, June 
1944, Martin Nelson.

"Maintenance of Alfalfa Stands," Agr. Exp. 
Sta., Univ. of Ark; Fayetteville, A rk; Bui. 
447, June 1944, Martin Nelson.

"Peanut Production Experiments, 1931-41," 
Agr. Exp. Sta., Univ. of Ark-, Fayetteville, 
Ark-, Bui. 448, June 1944, C. K. McClelland.

"Effect of the Use of Winter Legumes on 
Yields of Cotton, Corn, and Rice," Agr. Exp. 
Sta., Univ. of Ark; Fayetteville, A rk; Bui. 451, 
Martin Nelson.

"Report of the Minister of Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1944," Ottawa, Canada.

"Herbs for Florida," Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Press Bui. 600, Oct. 
1944, R. J. Wilmot.

"Wartime Agricultural Research," 51st A. R., 
Agr. Exp. Sta., Univ. of Idaho, Moscow, Idaho, 
Bui. 255, July 1944.

"Report of Branch Experiment Station," 
Agr. Exp. Sta., Univ. of Idaho, Moscow, Idaho, 
Cir. 94, July 1944, C. W. Hungerford.

"Dixon Springs Experiment Station, What 
It Is Doing to Develop Agriculture in Southern 
Illinois," Ext. Serv., Univ. of 111., Urbana, III., 
Cir. 586, Oct. 1944, H. P. Rusk, W. L. Burli- 
son, R. F. Fuelleman, W. G. Kammlade, and 
R. J. Webb.

"Twenty-seventh Annual Report of the III. 
State Dept, of A gr." III. Stale Dept, of Agr., 
Springfield, III., July 1, 1943 to June 30, 1944.

"Strawberries for the Iowa Home Garden," 
Ext. Serv., Iowa State College, Ames, Iowa, 
Pam ph. 83, Jan. 1944.

"Recommendations for the Control of Wild
fire and Angular Leafspot of Burley Tobacco," 
Ext. Serv., Univ. of Ky., Lexington, Ky., Leaf. 
58, Nov. 1943, W. D. Vail can, E. M. Johnson, 
and R. A. Hunt.

"Your Vegetable Garden," Ext. Serv., Univ. 
of Ky., Lexington, Ky., Leaf. 61, Dec. 1943.

"Produce More Corn," Ext. Serv., Univ. of 
Ky., Lexington, Ky., Leaf. 66, Feb. 1944.

"Grapes for the Home," Ext. Div., Univ. of 
Ky., Lexington, Ky., Leaf- 72, March 1944,
A. J. Olney.

"Priming Burley Tobacco," Ext. Div., Univ. 
of Ky., Lexington, Ky., June 1944, R. A. Hunt.

"Sow Small Grain on Lespedeza Fields for 
Pasture," Ext. Div., Univ. of Ky., Lexington, 
Ky., Leaf. 82, Aug. 1944, Ralph Kenney.

"Newthatch Wheat,’’ Agr. Exp. Sta., Univ. 
of Minn., St. Paul, Minn., T. Bui. 166, 
June 1944, E. R. Ausemus, E. C. Stakman,

E. W. Hanson, W. F. Geddes, and P. P. Merritt.
"Growing Raspberries for Home Use," Ext. 

Div., Univ. of Minn., St. Paul, Minn., Bui. 20b, 
Rev. June 1944, E. M. Hunt.

"Cabbage Variety Trials: Truck Crops 
Branch Station, 1939-44," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Inf. Sheet. 
320, Sept. 1944, E. L. Moore and J. A. Camp
bell.

Economics
"Citrus Production Costs 1943," Ext. Serv., 

Univ. of Calif., Los Angeles 12, Calif.
"Ventura County Citrus Orchard Manage

ment Study— Lemons 1943," Agr. Ext. Serv., 
Univ. of Calif., Office of Farm Advisor, Ven
tura, Calif., Sept. 1944, B. B. Burlingame.

"Settlement Problems in Northern New 
Brunswick" Dom. of Canada, Dept, of Agr., 
Ottawa, Canada, Publ. 764, T. Bui. 51, Dec. 
1944, A. Gosselin and G. P. Boucher.

"Regulations Governing the Production and 
Sale of Canadian Certified Seed Potatoes," 
Dept, of Agr., Science Serv., Plant Protection 
Div., Ottawa, Canada.

"Connecticut Vegetable Acreages 1942-1943- 
1944," Dept, of Agr., Hartford, Conn., Bui. 
87, Dec. 1944.

"Range Land Objectives and Problems in 
the Postwar Period for Idaho," Agr. Exp. Sta., 
Univ. of Idaho, Moscow, Idaho, Cir. 93, Sept. 
1944.

"Some Post-war Problems, Policies, and Pro
cedures for Indiana Agriculture," Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind., Bui. 497, 
Sept. 1944.

"Seasonal Price Movements of Fire-cured 
Tobacco in Kentucky," Agr. Exp. Sta., Univ. 
of Ky., Lexington, Ky., Bui. 460, April 1944, 
C. M. Clark• W. C. Binkley, and D. M. Pettus.

"Farming as a Business," Ext. Div., Univ. of 
Ky., Lexington, Ky., Cir. 401, June 1944,
Lawrence A. Bradford.

"What’s Ahead in Farm Production, Prices 
and Costs?" Agr. Exp. Sta., Mich. State Col
lege, East Lansing, Mich., F. M. 341, Jan. 
1944, K. T. Wright and E. F. Rebman.

"Farmers’ Elevators of Ohio," Agr. Exp. 
Sta., Wooster, Ohio, Bui. 650, June 1944,
B. A. Wallace and J. I. Falconer.

"Peanut Production Possibilities in South 
Carolina," Agr. Exp. Sta., Clemson Agr. Col
lege, Clemson, S. C., Bui. 351, June 1944,
J. C. Downing, G. H. Aull, K. V. Goodman
and M. J. Peterson.

"Farm Size in Relation to Land Use, Yields, 
Volume, and Value of Production, and Total 
Nutrients, Overton County, Tennessee," Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn., 
R. R. Ser. Mon. 173, July 28, 1944, H. J. 
Bonser.

"Efficiency as Applied to Cotton Ginning 
Business," Agr. Exp. Sta., A. & M. College. 
College Station, Texas, Bui. 654, Aug. 1944, 
W. E. Paulson.

"Production, Demand and Price Trends for
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Dairy Products in the United States and Wash
ington, Previous to 1944,” Agr. Exp. Sta., 
State College of Wash., Pullman, Wash., Bui. 

I 442, March 1944, H. A. Bendixen and E. F. 
I Dummeier.

"Washington Apple Production Costs During 
the 1943-44 Season,” Agr. Exp. Sta., State 

I College of Wash., Pullman, Wash., Bui. 446, 
fnly 1944, M. T. Buchanan.

"Suggestions to Prospective Farmers,” Agr.

Exp. Sta., State College of Wash., Tull man, 
Wash., Pop. Bui. 178, Sept. 1944.

"West Virginia Agricultural Statistics 1943," 
W. Va. Dept, of Agr., Charleston, W. Va., 
Bui. N. S. 37, March 1944, H. M. Brewer and 
P. P. Wallrabenstein.

"Handbook, on Major Regional Farm Supply 
Purchasing Cooperatives 1942 and 1943,” Farm 
Cr. Adm., U. S. D. A., Washington, D. C., 
Misc. Report 73, July 1944, J. G. Knapp.

Potash for Legume Pastures in Florida
(From page 25)

annually may be a more economical 
fertilizer.

The information presented shows 
that the soils of Florida have little or no 
reserve potash. Since there is no re
serve potash in these soils to replenish 
the available supply when it is removed 
by plant uptake or by leaching, potash 
•fertilizer must be applied rather fre
quently for satisfactory clover growth. 
Mr. Warner reported in the 1943 An
nual Report that growth and ground 
coverage of White Dutch clover were 
satisfactory only on areas receiving 400-

600 lbs. of 18 per cent superphosphate 
and 200 lbs. of 50 per cent muriate of 
potash annually. The general recom
mendation for the light sandy soils of 
peninsular Florida is 400-600 lbs. of an 
0-10-10 or an 0-14-10 per acre annually. 
However, it is very likely that further 
research will indicate that clovers can 
be maintained on sandy soils with less 
phosphorus. An 0-8-24 or a similar 
grade applied at the rate of 250 lbs. per 
acre annually may prove to be a more 
economical fertilizer for clovers.

Defective Strawberry Fruit Corrected by Borax
(From page 22)

at first because it was not possible to 
reproduce the disease until artificial 
lighting was supplied, extending the 
period of illumination from 5 o’clock in 
the morning to 9 o’clock at night. 
Plants grown under this increased 
photoperiod became yellow and an ap
plication of borax equivalent to 30 lbs. 
an acre was then necessary to promote 
normal growth. Alfalfa grown under 
identical conditions, but without added 
light, was normal in size and color 
without the addition of borax.

According to this evidence it would 
seem that the boron requirement of 
alfalfa plants varies with the length of 
day. For such other plants as may 
show this same response, a shortening 
of the photoperiod is the physiological

equivalent of an increase in the supply 
of boron. The fact that some varieties 
of strawberries produce embryonic 
fruit buds in the fall1 then supplies a 
possible explanation for the apparent 
recovery from boron-deficiency symp
toms and the subsequent development 
of fruit from the damaged bud.

In a limited way, it has been possible 
to demonstrate the prevention of fascia- 
tion in strawberry fruit of the Fairfax 
variety by the addition of borax in plats 
where fasciation had already been prev
alent. At one location, the application 
of borax at a rate of 10 lbs. per acre 
gave perfect shaped fruit on one plat

1 Response of strawberry varieties and species to 
duration of the daylight period. George M. Darrow 
and George F. Waldo, U.S.D.A. Tech. Bui. 453 
(31 pp) 1934.
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while ah adjacent plat without borax 
produced about 80 per cent fasciated 
berries. On other plats, no attempt 
was made to compare the results with 
and without borax, but following the 
addition of 5 lbs. of borax to the acre, 
the fasciation which had previously 
been severe has been eliminated and 
completely controlled for three con
secutive years.

Borax in solution at a concentration 
of 2 lbs. in 50 gallons of water may

F a sc ia tio n  o f  co tto n  stem s due to  b o ro n  
d eficien cy .

safely be sprayed onto strawberry 
plants; it may be sprinkled in the gran
ular form on dry plants at 5 lbs. per 
acre, or it may be added in fertilizer at 
the same rate.

Attempts to use borax at rates exceed
ing 10 lbs. per acre have resulted in 
severe leaf burn and the loss of many 
plants. The 10-lb. rate has only been 
tested and found safe on one soil hav
ing a pH of 6.7. Very satisfactory re
sults both in plant growth and in yield 
and quality of berries have been ob
tained at pH -6.0 with applications of 5 
lbs. of borax per acre. No symptoms 
of boron deficiency other than the dis
tortion of the fruit have been noted in 
this work with strawberries.

The implication that the bud injury, 
which results in the formation of fasci
ated fruit, may occur in the fall sug
gested the advisability of supplying 
borax before the differentiation of fruit 
buds occurs. Accordingly, recommen
dations that the treatment be applied 
early in September have been made. 
Whether or not this precaution is neces
sary, the results obtained have been 
satisfactory and the practice should be 
continued until it may be proved by 
further experimentation that it is un
necessary.

Varieties of strawberries vary in their 
tendency to fasciation and also in the 
length of day at which fruit buds are 
formed. While the possibility that 
these two factors are associated is of 
limited practical significance, it is not 
improbable that buds which are pro
duced in the relatively longer days of 
the early fall may be the more suscepti
ble to this deformity.

Air Transport for Certain Crops
(From page 12)

heads arrived in greener color than 
the lettuce which came by rail and that 
the color persisted better throughout 
the heads. The first shipment was 
slightly wilted when shipped and 
slightly wilted on arrival but the other

shipments arrived in cool and crisp 
condition. There were no apparent ill 
effects from the air trip and there was 
some decided advantage in appearance.

This lettuce was offered at 5 cents a 
head higher than the price at which
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other lettuce was selling on the same 
market, as this represented about the 
difference in the cost of transport. 
Self-service stores were used in a lo
cality that has customers of slightly 
better incomes than average. Other 
carefully planned details of the sales 
and comparisons will not be outlined 
here. Suffice it to say that the air
borne lettuce sold as well at the higher 
price as did the surface-borne lettuce 
at 5 cents per head less.

Just what the effects on costs and 
prices would be of a great volume of 
agricultural transport by air, possibly

cheaper rates, fluctuations in consum
ers’ incomes, and the sundry other con
siderations that spring to mind have 
not yet been measured. But the Sec
retary of Agriculture, after watching 
these experiments, says that the tele
scoping of time and space presents to 
us a challenge, as well as an oppor
tunity, and that he is convinced air 
transport gives a very real prospect 
of developing new and improved 
methods of moving certain farm per
ishables which will benefit both pro
ducers and consumers.

Fish for Health, Recreation, and Politics
( From page 26)

I
I
I!

D

a furniture salesman were fishing from 
one boat; a probate judge, a school 
principal, and a druggist from another; 
a banker’s son and a farmer’s daughter 
from another. During the course of 
one afternoon I overheard them talking 
about everything they could think of 
including crops, livestock, health, bank
ing, salesmanship, politics, war, and 
love. Following the fishing trip it was 
very evident that all those making the 
trip were much more intimate and 
friendly.

At another pond I found, a Sunday 
school class fishing, at another the board 
of directors of a county farm organiza
tion, at another members of a civic 
club, and at still another the entire 
“courthouse gang.” Leaders of these 
groups were using fishing and picnick
ing as methods of promoting better fel
lowship and good will.

In a smoked-filled conference room 
in Montgomery, Congressman Frank 
Boykin, Mobile, told the Alabama 
Wildlife Association how he uses his 
fish pond and hunting preserve in mak
ing good will and promoting legisla
tion. When he wants certain individu
als or groups to become interested in 
legislation he is promoting, he carries 
them fishing or hunting. After they 
have spent several hours or days to

gether on the pond or preserve they are 
much better friends and understand 
each other much better. “I have found 
that it helps a lot,” he concluded.

In Chambers County, Probate Judge 
J. C. Grady has found a well-stocked, 
fertilized, and maintained fish pond to 
be a big political asset. He maintains 
it for the enjoyment and pleasure of his 
friends, both rural and urban, in and 
out of the county.

Dr. Glen Davis, dentist of Montgom
ery, has constructed 14 fish ponds on 
his 1,000-acre farm. He finds that 
they make good will for his business. 
The sale of fishing permits gives him 
fair returns on his investment.

Bob Dixon, Lowndes County, has 15 
fish ponds scattered throughout his pas
tures so that his cattle will not have to 
walk their flesh off going for water. 
“We always have plenty of fresh fish 
from our ponds,” he says.

Both Dr. Davis and Mr. Dixon are 
finding that fishing is much better 
when they rotate the fishing from pond 
to pond. Following tips from fish ex
perts of the Alabama Polytechnic 
Institute they have observed that fish
ing is excellent for a few days after a 
pond is first opened but the fish soon 
become wise and are hard to catch. 
By closing the pond for a few days, the
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fish become brave and are easy to catch 
for a few more days. In this way there 
usually is good fishing in one or more 
ponds at all times.

Senator Bruce Henderson and his 
brother of Millers Ferry, Alabama, have 
found that a fertilized and well-man
aged 50-acre pond on their plantation 
helps keep their tenants content and 
happy. It also makes for good will 
with their neighbors and friends. Cost 
of maintaining the pond is paid by 
charging a small sum for each pound 
of fish caught.

In Fayette County, Alabama, a war- 
bond auction was held at the 4-acre 
fish and mill pond on George Cotton’s 
farm. Fish were auctioned for over 
$5,000 to the highest purchaser of war 
bonds. The amount sold was more 
than twice the quota for the local beat 
where the auction was held.

Again and again I was told that 
thousands of families who have been 
accustomed to fresh meat only at hog- 
killing time in the fall, and occasionally 
at other seasons of the year when they 
killed a surplus chicken, are now enjoy
ing fresh fish meat several times each 
month. This, say dietitians, is helping 
improve the health of many families.

Several families are producing and 
catching enough fish from their ponds 
to sell. One hotelkeeper serves fish he

grows in a pond on his farm, while a 
merchant keeps home-produced game 
fish in his refrigerator for his customers.

Hundreds are producing their own 
fish bait plus some for sale. They grow 
crickets by feeding them laying mash, 
fishing worms by keeping them in clay 
soil and giving them frying fat and 
corn meal, and goldfish by properly 
stocking, fertilizing, and maintaining 
small ponds.

The fish picture has undergone revo
lutionary changes in Alabama during 
the past decade. Twelve years ag6 Ala
bama’s attorney-general ruled that fish 
were not livestock and that money ap
propriated for livestock research could 
not be spent for fish research. Two 
years ago the Alabama legislature took 
the opposite view, passed a law making 
fish a farm product, and provided 
money for hiring a fish expert to assist 
in producing and marketing fish.

Latest developments are that farmers 
of the State have asked, through their 
farm bureau, that the State laws and 
regulations be amended to permit the 
netting and trapping of coarse fish, that 
licenses not be required for pole and 
doodle fishing, and that authorities base 
their wildlife conservation programs, 
upon “the splendid research findings of 
the Alabama Experiment Station.”

Crop Fertilization or Rotation Fertilization
( From page 18)

The practical application of these 
data is simple. If the farmer wishes 
feed units, but cares little whether they 
are in the form of concentrates or rough
age, it makes little difference how the 
fertilizer is distributed between the 
particular crops within the rotation. 
In fact, it would be more economical 
to apply all of the fertilizer to any one 
crop, and not be put to the trouble of 
fertilizing each separate crop. On the 
other hand, if it is maximum produc
tion of a particular crop that is desired,

an entirely different recommendation 
should be made. In this case, the larg
est proportion of fertilizer should be 
applied to the crop where maximum 
yields are wanted.

Although on the surface this may 
appear to be a new concept in field crop 
fertilization recommendations, it is 
merely evidence supporting present 
agronomic recommendations, that is, 
apply the heaviest amounts of fertilizer 
to crops of highest value in the farming
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system. Naturally, sufficient price dif
ferential in favor of any one crop would 
justify the heaviest application to that 
crop.

These data suggest a very feasible 
means of increasing production of the 
badly needed war emergency crops

without upsetting the cropping pattern. 
Emphasis should be placed more on 
heavy fertilization of the vital war crops 
and less on expansion of acreage. This 
system would bring about increased 
production without greatly increasing 
labor requirements.

P low ing u n d er a  c lo v er c ro p  lik e  th is  M aine p o ta to  fa rm e r  is doing is good cro p  in su ra n ce . L ib e ra l 
fe r t i lis a tio n  to  in crea se  m axim um  grow th o f  c lo v e r in  any w ell-planned  ro ta tio n  is an  investm en t 

w hich w ill pay d ividend s in  h ig h er yields and p ro fits .

Can We Keep Cotton in N. C. Agriculture?
{From page 14)

P r o p e r  F e r t i l i z a t i o n  o f  C o t t o n  Is 
I m p o r t a n t

It is unnecessary to call the attention 
of anyone interested in cotton to the 
naked- cotton stalks from which all of 
the leaves had shed early in this season. 
Cotton lint is cellulose which is manu
factured by the leaves of the plant. The 
leaves take carbon dioxide from the air 
and combine it with water to form a 
group of carbohydrates such as cellulose 
of which cotton lint is composed.

It is frequently said. that the leaf 
shedding is desirable as it makes the 
cotton easier to pick. However, results

show that when the leaves shed before 
the bolls are 30 to 35 days old, the 
cotton fiber is short, thin, and weak. 
In extreme cases the bolls are knotty 
and fail to open. If the cotton were 
sold on any other basis than by the 
pound, the cotton might not be worth 
picking. North Carolina Experiment 
Station Bulletin No. 308 deals with the 
effect of potash on the control of “Rust.” 
The symptoms of this deficiency are 
described as a complete killing of the 
tissues around the margins of the leaves 
which later turn brown, dry out, and 
shed. The growth of the boll is stopped 
and the small bolls produce a poor
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quality of fiber. “A study or these 
results show that the extra potash treat
ments produce a better grade, a longer 
staple, and a stronger fiber than the 
check.”

It may be thought that leaf shedding 
is desirable for cotton to be picked by a 
mechanical picker. However, prelimi
nary observations indicate that the re
sulting knotty, poorly opened bolls are 
a more objectionable feature for the 
cotton picker than any extra leaves left 
on the plant where the bolls open nor
mally. This same thing is usually true 
with hand-picked cotton.

The shedding of the cotton leaves, 
resulting in reduced yield and reduced 
quality, can be attributed to the system 
of fertilization in many instances. Con
sider a cotton-peanut rotation producing 
a bale of cotton, 1,000 lbs. of cotton seed, 
a ton of peanuts, and a ton of peanut 
hay. Where the cotton is fertilized with 
500 lbs. of a 4-8-4, and top-dressed with 
100 lbs. of soda and the peanuts fer
tilized with 400 lbs. of a 4% potash 
lime, crops removed around 100 lbs. 
more nitrogen and 43 lbs. more potash 
than were applied in the fertilizer. A 
legume (peanuts) in the rotation takes 
some nitrogen from the air. The soil 
itself must supply the potash. This 
rotation will deplete the «oil reserve 
equivalent to 1,008 lbs. of a 4% potash 
fertilizer.

Peanuts were used here as an exam
ple, but the same thing can be shown 
on most small grains, lespedeza for hay 
rotations, or any rotation removing 
legumes for hay.

An example of quantity production 
is shown by 21 farmers competing in 
the 5-acre cotton contest in Scotland 
County, N. C., in 1944. They averaged 
968.2 lbs. of lint per acre—a little over 
two 500-pound bales with bagging and 
ties—the highest being 1,210 lbs. of lint 
and the lowest 625 lbs. of lint.

It was shown that cotton leaves a 
residue of potash in the soil, but when 
grown in rotation with legumes har
vested for hay, with the legumes re
ceiving little or no potash, there has 
been a gradual depletion of the potash

reserves in the soil which is decreasing 
the yield and quality of cotton pro 
duced.

C o t t o n  Q u a l it y  Is I m p o r t a n t  i f  W e
A r e  t o  C o m p e t e - W i t h  S y n t h e t ic

F i b e r s

During the 1935-39 period, 9.31 bales 
of cotton were delivered to the consum
ing establishment for each one bale of 
rayon. This ratio was 8.63 to 1 in April 
1942. Rayon continues its rapid rise 
and in July 1944, the ratio was 5.76 to 1. 
These facts are published by the Bureau 
of Agricultural Economics, August 
1944. At least part of this substitution 
of rayon for cotton can be attributed 
to our system of “hog ground” buying 
and keeping the farmer in ignorance of 
the value of his bale of cotton.

The fact that the farmer spent extra 
money to buy good seed that produces 
uniform cotton, perhaps increased his 
expenses by picking on time, dried out 
damp cotton before ginning, etc., does 
not show up in the gin yard. He has 
a “pig in a poke,” and in recognition 
of this fact good traders who know the 
value of cotton, buy his cotton at the 
same price as his neighbor’s. The 
neighbor may have planted run-down 
seed, fertilized it unwisely, picked and 
ginned it wet, and in every way did all 
that he could to produce poor quality 
cotton. What motive, therefore, has the 
farmer to produce the kind of cotton 
that would demand more money for the 
buyer but not for him?

The Smith-Doxey Classing has been 
set up as a service by some gins so that 
within a few days the farmer will re
ceive a card showing the grade, staple, 
and Government loan value in cents 
per pound. As soon as the bale of cot
ton, representing six months’ work, 
comes out of the gin box, many farmers 
get the hives and can’t wait to sell until 
they find out how much the cotton is 
worth. Expansion of the Smith-Doxey 
Classing and education of the farmer 
to sell his cotton at its highest market 
value will lead to the production of 
higher quality cotton. Through the 
production of higher quality cotton,
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which will demand the higher price, 
the farmer will receive more money 
for his labor.

N e w  S t a n d a r d s  f o r  C o t t o n  G r a d in g

Two varieties of cotton grown at 
Statesville, N. C., in 1943, both graded 
strict middling 3%2 inch. The Gov
ernment test, reported in June 1944, 
showed one to have a tensile strength 
of 77,000 lbs. per square inch and the 
other 83,000 lbs. per square inch, an 
increase in strength of 7.7% due to the 
variety. Cotton breeders know this 
hidden fact and are breeding for better 
spinning quality. Will the farmers 
accept these varieties, even when yield 
tests show they will produce as much 
cotton per acre? Hoke County received 
the trophy last year from the Atlantic 
Cotton Council for the greatest im
provement in their cotton of any county 
in North Carolina. Hoke County 
stepped out again this year by labeling 
their bales of cotton as to variety and 
purity of seed. Let’s not forget also 
that Hoke County ginners guaranteed 
their services last year. Thereby, the 
farmer was assured that if he did his 
part, the ginner would not destroy the 
value of quality cotton. This shows 
how a group of business men can apply 
business principles to the production of 
cotton. This appears to be sound busi
ness. Why are not more countries fol
lowing their lead?

H ig h  P r o t e in  S e e d  A r e  E s s e n t i a l  t o  
a  L i v e s t o c k  P r o g r a m

Cottonseed meal and oil are by-prod
ucts of cotton production. Incidentally, 
many farms can produce more meal and 
oil, as a by-product, from cotton than 
they can from soybeans as a cash crop. 
Using the 1941-42-43 State averages, 
North Carolina produced about 11.7 
bushels of soybeans per acre and 391 
pounds of cotton lint. This is around 
782 pounds of seed per acre. Assum
ing 12% oil in soybeans and 15%% in 
cotton seed, we produced 84.2 pounds 
of oil per acre with soybeans and 121.2 
with cotton seed.

Cottonseed meal plays an important 
part in livestock feed, and to a certain 
extent in fertilizers.

K e e p i n g  C o t t o n  i n  N o r t h  C a r o l in a  
M a y  b e  a  H a r d  F i g h t

Better adapted machinery, higher 
analysis fertilizers, realizing that cotton 
fertilizers leave a residue for the next 
crop, better fertilization, growing better 
quality of cotton for premium price, 
giving the farmer the value of his cotton 
when properly produced, and recogniz
ing the value of locally produced cotton
seed meal, all add up to things that can 
be done to keep cotton in North Caro
lina. Will they be done and who will 
do them?

Plow-Sole Fertilizing on the Average Farm
(From page 10) •

stubble field where clover or alfalfa 
failed to catch, or maybe a quack-grass 
or weed patch. It is on these back 
forty 5- and 10-acre fields where 600 to 
800 lbs. of 8-8-8 fertilizer per acre on 
the plow-sole would have added a good 
20 to 25 bushels to the yield or would 
have made an extra three or four tons 
of silage per acre. The residual effect 
of this fertilizer would have greatly 
helped seedings of clover and alfalfa 
on these fields the following year.

And so when some critics say, “All 
right, your plow-sole, heavy rate, high- 
nitrogen fertilizer idea may have some 
place on those special crop farms where 
the operator is growing high value per 
acre crops, but there is no place for 
it on the average dairy livestock farm,” 
I’d like to invite them to go over a few 
of these average-sized farms with me 
and see the actual conditions that pre
vail.

It may be interesting at this point to
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tell about one of the demonstrations 
carried out this past year where we 
held a field day meeting at the time of 
harvest and invited farmers in to see 
for themselves. The meeting was held 
on the Elmer Wiegel farm (Table I). 
This farm is located in southwestern 
Wisconsin, Lafayette County, and the 
soil is a dark colored silt loam. County 
Agent Gordon Ruehl invited farmers in 
the neighborhood to come over and see 
the plots and learn something about this 
new plow-sole method of fertilizing 
corn. When we arrived on the scene 
that afternoon, we found a sizable group 
of farmers assembled, and there was a 
big two-row corn picker and three wag
ons ready to start out. (Mr. Wiegel 
had pre-arranged this in order to really 
show the farmer who came the actual 
differences in yield.)

The picker moved into the test plot 
field and made a round (4 rows) on 
each of the plots. There was nearly a 
wagon box (with double side-boards) 
full of big ears from the four rows of 
the plot which had received the plow- 
sole 8-8-8 (plus 2-12-6 in the hill). By 
comparison this amounted to a good 25 
to 30% more corn than was harvested 
from the unfertilized four rows. The 
unfertilized corn was not as well ma
tured and there were more nubbins. 
When the plots had all been harvested, 
there were three wagons side by side, 
and the actual corn from four rows was 
in each wagon. No doubt was left in 
the minds of farmers who were present. 
The plow-sole acre stood out in sharp 
contrast with the rest of the field. It 
was taller with larger ears. Here was 
an acre of corn making better than 100 
bushels, and the 35 farmers who came 
and saw the results were convinced.

When some of the farmers raised the 
question as to the economy of using 
$12 to $15 worth of fertilizer per acre, 
the evidence in the wagons proved that 
in this case it certainly was profitable. 
Twenty-five bushels more corn per acre 
would pay for the fertilizer and leave a 
profit of $10. At the same timq there 
would be a substantial residual carry
over benefit on this fertilized acre which

would undoubtedly show up in the 
crops of grain and clover in 1945 and 
1946.

The importance of a general soil- 
building program including liming 
every acre of acid soil on their farms 
and the use of fertilizer regularly in 
the rotation was pointed out to these 
farmers. The importance of careful 
handling of manure produced on the 
farm and hill application of fertilizer 
for corn were stressed. But here these 
farmers were looking at a field of corn 
that was. averaging better than 75 bush
els per acre and yet, by applying 700 
pounds of 8-8-8 fertilizer, the yield was 
increased by an extra 25 bushels.

I am convinced that there is a place 
for plow-sole fertilizer on the average 
farm and most certainly on those back 
forty patches of 5 to 10 acres where 
manure has not been applied and where 
it is planned to grow corn. In fact, 
I am sure that even on some of the 
major fields on farms where the fer
tility level is below par and where 
little or no manure is available, farmers 
may find this plow-sole method of fer
tilization with high-nitrogen mixtures 
highly profitable.

As to the actual ratios of N-P-K in 
the mixtures we know that soil condi
tions vary. The ratio of N-P-K must be 
adjusted to meet the soil and crop re
quirements. For corn on those rather 
low fertility upland fields, I think the 
8-8-8 mixture fits pretty well. But on 
the darker colored or bottom land soil 
types, relatively more potash and less 
nitrogen should be used and here per
haps such mixtures as the 6-6-18,
5-10-10, or even 0-9-27 may be best 
suited.

When it comes to such special crops 
as potatoes, tomatoes, sugar beets, cab
bage, carrots, and other crops which 
have high potash requirements, mix
tures carrying relatively more potash 
should be used. A mixture which is 
being offered for sale for the first time 
in Wisconsin in 1945, namely a 6-6-18, 
may become a popular grade for sup
plementary application by the plow-sole 
method for these special crops men
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T a b l e  2 — R e s u l t s  o f  P l o w - S o l e  F e r t i l i z e r  on  G r a i n  a n d  H a y

Name and address of co- 
operator and soil type

Treatment and 
how applied

Yield
of

grain
1943

Yield
of

hay
1944

VaJjie of 
increase 

grain 
& hay

Cost of 
fertilizer

Profit 
over 

cost of 
fertilizer

Edwin Klahn, DeForest 
Carrington Silt Loam

450 IK 0-20-0 on plow- 
sole 55.7 bu.

(alfalfa) 
4275IK $14.54 $ 6.15 $ 8.39

450 Kl 0-20-20 on plow- 
sole 81.8 bu.

(alfalfa)
4750* 39.00 11.37 27.63

No fertilizer
49.8 bu.

(alfalfa)
2925*

Clifford Hopkins, 
Morrisonville 
Carrington Silt Loam

450 IK 0-20-10 on plow- 
sole plus 100 IK 0-20-10 
drilled with seed 54.8 bu.

(clover)
7875* 45.97 11.22 34.75

100 IK 0-20-10 drilled 
with seed 45.2 bu.

(clover)
5512* 17.92 2.04 15.88

No fertilizer 31.0 bu.
(clover)
5062*

tioned. In the sugar beet demonstra
tion carried out on the Wenzel Wenig 
farm, (Table 1), there was a profitable 
increase from the application of 8-8-8 
'fertilizer on the plow-sole. Use of a 
mixture such as 6-6-18 undoubtedly 
would have resulted in a larger increase 
in the final yields.

Another place on the average farm 
where this plow-sole method of ferti
lizer application may be found advan
tageous is for seedings of alfalfa or even 
clover, where the level of fertility is 
low and where larger than ordinary 
amounts of fertilizer are to be used. 
The results of two such demonstrations 
in which 450 pounds per acre of various 
fertilizer mixtures on the plow-sole were 
applied in one case to medium red 
clover and in the other case to alfalfa 
are recorded in Table 2.

It was reasonable to expect that rather 
heavy applications of phosphate or phos- 
phate-potash mixtures placed on the 
plow-sole at depths of from 5 to 7 inches 
for alfalfa and even clover might prove 
superior to the shallow surface place
ment now commonly practiced. The 
rather large increases of grain resulting 
from this plow-sole fertilizer were a sur
prise. The yield of oats on the Klahn 
farm was increased some 40 bushels 
per acre, and on the Hopkins farm the 
yield of barley was increased from 31 
to 54 bushels where both plow-sole and 
drilled fertilizer were used. The in

crease in hay on the Klahn farm was 
a ton of alfalfa, and on the Hopkins 
farm nearly a ton and a half of clover. 
I am certain that the Klahn alfalfa 
yields in 1945 will show some further 
response to the fertilizer applied on the 
plow-sole in the fall of 1942.

It is my belief that where the rates of 
fertilizer application are larger than the 
usual 200 or 300 pounds and where 
fields are seeded to alfalfa or even 
clover, this plow-sole method of appli
cation may be advantageous. The ques
tion or whether or not it might be better 
to mix these larger amounts of fer
tilizer with the entire plow layer prior 
to seeding is one which will have to be 
answered by actual field experiments. 
The advantages of this placement in 
bands on the plow-sole are apparent 
since phosphate fixation is reduced to 
a minimum and the availability of all 
plant-food nutrients is enhanced by 
reason of improved moisture relation
ships.

Referring again to Table 1 where 
the plow-sole results on corn, hemp, 
and sugar beets are recorded, it should 
again be pointed out that most of the 
demonstrations were carried out on 
fields of just average fertility on average 
sized farms. Exception to this should 
be noted, however, for plots set up on 
the James farm at Fort Atkinson. Here 
the field selected was found to be in a 
very high state of fertility. In fact, Roy
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Marshall (farm manager) told us after 
we had actually applied the fertilizer 
that this was one of the highest fertility 
fields on the farm. The reason County 
Agent George Wright and Mr. Mar
shall had selected this field was that it 
was closest to the buildings and located 
on the main highway. The soil, a rather 
dark colored sandy loam underlaid with 
sand and gravel and of glacial outwash 
origin, was not only in a high state of 
fertility but the corn crop suffered from 
a prolonged period of drought during 
August. Consequently, we really did not 
expect to see any marked response here.

It may be interesting to note that in 
the case of the James farm plots, in fact 
in the case of two of the other demon
strations recorded in Table 1, we com
pared fall versus spring application of 
8-8-8 fertilizer. From the James farm 
plots there was a somewhat higher 
yield where the fertilizer was applied 
in the fall. Also in the case of the 
Eric and Ed Aspnes hemp plots, the 
fall applied 8-8-8 made a better show
ing. However, on the Clarence Trachte 
farm the increases were a trifle larger 
where the plow-sole fertilizer was ap
plied in the spring. From these few

comparisons I have concluded that on 
the heavier types of soil plow-sole fer
tilizer can be applied in the fall without 
losing any nitrogen by leaching. In 
fact many farmers will prefer to apply 
their fertilizer in the fall when time is 
not such an important factor as it 
usually is in the spring.

And so it does appear that the plow- 
sole method of applying fertilizer at 
rather large rates per acre does have a 
place on the average farm. True, there i 
are a few of the “get rich quick” type ( 
of operators who may be tempted to 
crop their land continuously year after 
year, and of course these farmers are ‘ 
going to run into difficulties unless they 
make provisions for the maintenance of 
humus and organic matter. But I am 
not at all worried about the average ' 
livestock or dairy farmer who finds it 
profitable to apply high-nitrogen fer-1 
tilizers at heavy rates on a few acres of 
low fertility land each year. These " 
heavy applications will result in larger 
residual carry-over benefits, and when 
such fields are seeded down to legumes 
the year following, better stands and ! 
yields of clover and alfalfa will be ob- | 
tained.

O n th e  A. R . L iv ingston  fa rm  at B e lo it , th e  yie ld  o f  hem p f o r  1 5 0  lb s . p e r  a cre  o f  3 -9 -1 8  d rilled  
w ith seed was 4 ,3 6 0  lb s . p e r a c r e ;  fo r  1 5 0  lb s . o f  3 -9 - 1 8  d rille d  w ith  seed  p lus 7 0 0  lb s . o f  8 -8 -8

on p low -sole, 1 0 ,6 1 6  lb s . p e r a cre .
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In the future when I am asked the 
question “Where do we go from here 
on this plow-sole method of fertilizer 
application?” my answer will be “So 
far as Wisconsin farmers are con
cerned, we are on our way in the case 
of corn from our average all-State 
yield of 43 bushels per acre to a possible

50- or even 60-bushel average yield. 
And in the wake of better crops of 
corn receiving liberal applications of 
complete fertilizers, we are going to 
harvest better crops of small grain and 
legumes. It all adds up to lower pro
duction costs and greater profits to 
Wisconsin farmers.”

Some Whys & Wherefores For Air-Conditioning Soils
(From page 21)

gen penetration into the soil layers, it 
was shown that the supply of oxygen 
was insufficient in the root zones of 
some soils to keep the roots alive when 
quantities of organic matter and fer
tilizers were plowed under.

It was observed and reported that 
correlated with the apparent healthful
ness of the roots in different zones of 
soil was the presence of ferric iron. In 
soils with non-responsive corn plants, 
the ferric iron was found by chemical 
tests to be limited to the upper soil 
layers. Frequently ferrous iron was 
present at the plow-sole depth and 
deeper. It was found that the oxygen 
deficiency indicated by the absence of 
ferric iron, or by the presence of ferrous 
iron only, was unsuitable for corn root 
respiration and the maintenance of 
healthy functioning roots. Brown-dis
colored and dead roots were in these 
soil layers. The living root cells re
quire oxygen, either in the soil air, in 
solution, or available in plant nutrients, 
to carry on their respiratory processes 
and to absorb and accumulate plant 
nutrients.

It was pointed out that it was im
perative to make the soil tests for fewic 
and ferrous iron immediately on freshly 
exposed samples of soil in order to 
measure qualitatively the status of the 
oxygen tension at that particular time. 
Iron compounds in the reduced state 
are relatively unstable and oxidize 
rapidly when exposed to the air and 
sunlight. The surface soil with good 
aeration should be the check-test sam

ple against which the tests for ferric 
iron in the deeper layers are compared. 
In this manner the effective penetration 
of oxygen into the soil can be noted 
quickly at any time during the growing 
season. The condition of the roots 
should be observed also at each level 
of soil tested. By this means a more 
satisfactory diagnosis of plant-deficiency 
symptoms and lack of response of the 
plants to applied fertilizers can be 
made.

Such tests and observations serve 
only as guides for research students to 
follow in their investigations. The im
portance of looking underground and 
studying the current oxidation-reduc- 
tion phenomena in soil-plant interrela
tionships in the field, in addition to 
laboratory investigations, cannot be 
over emphasized. At no time can the 
plants above ground be better than 
their root systems. Furthermore, soil 
samples exposed to air or dried are not 
serviceable for these studies.

Agricultural Significance of Soil 
Structure

Baver (6), in his most interesting 
book on soil physics, discusses the agri
cultural significance of soil structure 
in part as follows: (pages 188-189)—

“Soil structure is the key to soil fer
tility! This concept has been recog
nized by eminent soil scientists for a 
long time—but this pronouncement— 
has been heard by farmers, agricultur
ists, and some scientists only as faint 
whispers among the arguments for a
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chemical solution of profitable crop 
production.

“Common observations as well as 
certain experimental results have shown 
that some soils do not respond to fer
tilization even though they are not 
highly productive. Crop yields vary 
between wide limits depending upon 
the amount and distribution of rainfall. 
Chemical analyses show that sufficient 
fertility elements are present to pro
duce abundant crops. What, then, are 
the factors that limit the anticipated 
crop production?

“It is known that plants require 
nutrients, water, and air for growth. 
The amount of nutrients in the soil is 
usually taken as an index of fertility. 
The air and water relationships are de
pendent upon structure. If inadequate 
moisture is present, the plant cannot 
utilize nutrients; it cannot carry on its 
normal physiological functions. If ex
cessive water or insufficient air (oxy
gen) is present, the plant cannot make 
efficient use of the nutrients in the soil. 
The growth of plant roots and the 
germination of seeds require favorable 
conditions for respiration. If there is 
a limited supply of oxygen within the 
soil as a result of poor structural condi
tions, respiration processes are hin
dered; germination and growth are re
tarded. Moreover, a small root system 
restricts the soil volume in which nutri
ents are available to the plant. Conse
quently, a low air capacity may affect 
plant development in more than one 
way.

“In addition to the effect of improper 
air and water relationships on the 
germination and growth of plants, bac
terial activity is also hindered. Nitrifi
cation processes cannot proceed nor
mally and the production of nitrates 
from organic matter is diminished to 
the point that the plant suffers. Other 
aerobic biological activities are impeded.

“These facts indicate that abundant 
nutrients in the soil do not insure good 
crop production. The investigations of 
numerous workers emphasize that in
sufficient attention has been given to 
providing a favorable environment for

the germination of seeds and growth of 
crops. Little consideration has been 
paid to the development and fertiliza
tion of cropping systems from the 
standpoint of their effects upon struc
ture and other physical properties of 
soil. The future promises a rapid 
growth in the interest and emphasis 
that will be placed upon the agricul
tural value of good soil structure.”

Future Research

From the above brief discussion of 
plant nutrition problems, it will be 
seen that many additional field experi
ments can be conducted to enhance the 
usage of adequate quantities of plant 
nutrients. The relative importance of 
the factors that control good soil struc
ture and adequate aeration and of the 
interrelationships of root respiration 
and salt absorption and accumulation 
in variously fertilized plants should be 
determined in all types of soils. The 
method of applying fertilizers in plow 
furrows is a forward step in producing 
crops in the Midwest, and when all of 
the factors, soil and climatic, are studied 
in relation to it, it will lead to the in
creased enrichment of the soil fertility 
and the economical production of com
mercial feeds and foodstuffs.
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Silo Scribe
(From page 5)

Before reaching this, however, I 
should not, do justice to the changes 
in contents of the farm press without 
reference to the fact that federal dom
ination, national rather than state view
points, regional associations of pro
ducers instead of isolated state units 
have changed the whole farm scene and 
reflect themselves hi the type of stories 
published.

With one notable exception, too often 
neglected! This is the fact that soils 
and practices differ in the states and 
there is no excuse for minimizing the 
vital need for continued selective treat
ment of peculiar state problems as they 
arise. To gloss these over, to avoid 
technical articles, and to write mostly 
from the economic,, cooperative, and 
legislative viewpoint surely omit giving 
readers the things they really need.

You must hunt pretty carefully to 
locate many bulletin reviews or lists of 
notable experiment station findings in 
many of our farm papers today. There 
may be one reason why the technical 
and scientific lore is not so prominent 
now. Perhaps it is because the col
leges have radio stations, more compe
tent and efficient and knowing press 
and publicity departments, and avenues 
into the daily and weekly press which 
have been newly tapped. With the rise 
of the daily on the rural route, the col
lege energy directed itself to training 
and encouraging young writers to seek 
this field. The treatment had to be a 
little different, maybe with more tempt
ing bait attached. But as long as the 
farm press sought to hold reader inter
est by modern dress and retention of 
the how-to-do-it department and the 
farm mail-bag letters, some of the tra
ditions of simpler days remained as a 
bulwark to shield it. This plus the 
fearlessness and independence of the 
editors, who knew their stuff and played 
no favorites!

When I took hold of one end of a 
farnr paper, we had two unfailing

sources of reliance in case of need for 
copy. One was the avid rural letter- 
writers, mainly women and 4-H kids, 
although sometimes crotchety old men, 
whose spillway was the mail-bag de
partment we issued regularly. We had 
to edit out a few crudities and cuss 
words, fix up some spelling, and by all 
means put in a period soon enough. 
It was a delight to our subscribers, 
whom we called the “cash customers.” 

The other unfailing solace to behind
hand writers for the silo belt was the 
obliging college professors. Today I 
know of only one farm paper that uses 
most of its space for articles prepared 
by college men, with or without triple
deck, six-point tabular matter. Some 
of us say they are just old-fashioned 
editors, or too lazy to trim up the pages 
with something snappier. At any rate 
to my knowledge no reader-interest 
survey page by page has been taken of 
any farm paper to see how thoroughly 
the readers are fascinated by the col
lege type of exposition. So for one, I 
am mum. All I can say is that the 
professor as a farm paper writer has 
largely vanished with the woodcut and 
the sermon.

IF I were to voice an idea on that I 
would venture the guess that the 

professor was long on facts and good 
will but very shy of terminal facilities. 
You could not safely take one of his 
pieces and begin to chop and whack at 
it with the handy shears, or do any past
ing here and there, or add any inter
lined comments. He was also afraid to 
come out without plenty of precedent 
elsewhere by others of the same craft. 
He simply would not tolerate a scoop 
or a bizarre presentation. The net re
sult had to be academic and scientific 
and wholly unreadable, except by some 
other savant.

(I trust you will not confuse anything 
just said with the contents of the pres
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ent publication, which is not a standard 
farm paper read mostly by dirt farmers. 
It is in a class by itself or I would not 
be writing for it!)

I will admit that college men have 
also changed along with the farm press. 
Thanks to the tutelage and the blisters 
raised by the college editors in criti
cizing bulletin copy, the batting average 
of scientific men has risen.

When I said that the collegiate wrote 
too dully and too long, I hasten to 
point out something affecting my own 
personal mannerism. I do this to es
cape being unfair and pedantic. It is 
simply this—that the length and treat
ment common to the present writer’s 
tradition in these columns is not suit
able to the farm press.

While treading on your toes all this 
time and doing my dozens regularly 
herein, some of my energy has been 
taken up with the duties of a humble 
Silo Scribe. It has not been feasible or 
practical for us to use the type of lingo 
often perpetrated herein within the 
columns of a farm paper.

This brings up the fact that the farm 
press is much given to the serious side 
still. Somewhere in between the length 
and scope and factual data of the scien
tist and the happy, easy-to-read, broken- 
up style of treatment lies the best field 
for the farm paper editor.

If he breaks away too fast and tries 
to inject humor and sketchy coloration 
into his copy, there will be no end of 
opposition found by the circulation men 
when they ask for renewals. Their 
farm papers must be serious, factual, 
tolerant, not abusive or partisan, and 
avoid religion, social antipathies, and 
scandal. I think that one change could 
be made, and horrors to admit it, but 
there is room for some comic strips 
tuned to the soil. Certain reader-inter- 
est studies we have made show plainly 
that farmers relish a little fun, but 
fence it off—never let it mingle too 
close to the veterinary or cooperative 
departments.

Pictorial improvement has been a 
notable turn for the better in the farm 
press. It is not alone a matter of own

ing good staff kodaks, but it belongs 
also to the press room. The best camera 
made handled by the slickest shutter 
man you can hire won’t overcome the 
daubing which fibrous- stock and sloppy 
presswork will produce. Hence prog
ress has been seen in both' art appre
ciation in the editorial room and man
agerial skill in the mechanical depart
ment.

When I think of some of the pro
ductions we issued in the far-gone days 
I can hardly see how we had to wait 
until depression times to lose sub
scribers. The average quality of latter- 
day farm publications from mechanical 
standpoints is something to brag about, 
when you take time to see what they 
looked like twenty years ago.

And you’ve got to keep up appear
ances. Even the old Hey Rube comic 
character has disappeared from the rural 
scene. Farm folks want the best of 
everything. They won’t tolerate dingy, 
muddy periodicals. The guy who buys 
the paper—and I pity him now—has as 
much to do with the net result in reader 
interest as the fellow who pushes the 
copy.

1 GUESS my time and your patience 
have run out. I haven’t had a 

chance to tell you about the big meals I 
have eaten as guest of honor in some 
farmhouse receiving my latest attention 
editorially. I have not touched on sun
dry reunions of the fraternity or the 
friendly name-calling we have indulged 
in. I might dwell again on fairs and 
county agent demonstrations and rural 
art shows and corn-husking contests, on 
prize contests and hog-calling events 
galore. There has been a mighty pag
eant of progress and I have taken a 
heap of pleasure in living a part of it.

The farm press has been a great 
force for culture and encouragement 
to agrarian endeavor. But when the 
boys come marching home and new 
hands man the helm, the job will be 
bigger than ever and the rewards more 
satisfying.
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THE BIRTH OF A  N E W  IDEA

Th e  f i r s t  V-C Fertilizers were 
delivered to the farm in 1895. 

These fertilizers were the beginning 
of a new idea in the manufacture 
and distribution of commercial plant- 
food. For economy and convenience, 
V-C factories were to be located near 
the farms they served and yet each 
factory was to benefit from the sci
entific research, experience, skill and 
facilities of a national organization.

Today, through its network of 34 
fertilizer factories, its phosphate 
rock mines, its 20 sulphuric acid 
plants, its 26 superphosphate pro
ducing units, its chemicals division

VIRGINIA-CAROLINA CHEMICAL

and its analytical and research labo
ratories, the V-C organization serves 
farmers in every state from the 
Rocky M ountains to the Atlantic and 
from Canada to the Gulf of Mexico.

Today more V-C customers are 
using more V-C Fertilizers than ever 
before in history . . .  their total crop 
production is greater than ever be
fore in history . . . and their cash 
farm income is higher than ever be
fore in history.

I t  is fitting and proper that V-C’s 
50t h  a n n i v e r s a r y  should find V-C 
Fertilizers rendering their greatest 
service to the American farmer.

CORPORATION
Richmond, Va. •  Norfolk, Va. •  Greensboro, N. C. •  Wilmington, N. C. 
Columbia, S. C. •  Atlanta, Ga. •  Savannah, Ga. •  Montgomery, Ala. 
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tenn. •  Shreveport, La. 
Orlando,Fla. •  E.St.Louis, III. •  Baltimore,Md. •  Carteret,N.J. •  Cincinnati, 0 .



Seeds Protected 
m onte in advance with

THE PROVEN SEED PROTECTANT
Sperg°n is so stable that seeds can be treated months before 
planting. This fine powder has unusual adhering qualities. 
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T H R E E  E L E P H A N T  B O R A X

W ITH every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

THREE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:
American Cyanamid & Chemical Corp., 

Baltimore, Md.
Arnold Hoffman & Co., Providence, R. I., 

Philadelphia, Pa., Charlotte, N. C.
Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

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

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

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

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

Mass.
Thompson Hayward Chemical Co., Kansas 

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

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

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

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

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

Pioneer Producers o f Muriate o f  Potash in America
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Debunhing

Breaking Up!

WHEN in the course of human events it becomes advisable for a 
householder of long standing in a good neighborhood to break up 

the continuity of his domestic life and dispose of his vine and fig tree, 
to say nothing of sundry lares and penates infesting the attic and con
gesting the cellar, then he finds that realism and sentiment do not mix 
happily. An ordinary moving day is one thing, and a general and 
final break-up of what was once regarded as the “family homestead” 
is quite another thing.

I have moved often in my span of 
years, if I include those days of single 
blessedness when moving was as simple 
as Mark Twain’s man carrying a cigar 
box. In retrospect those various moves 
from one section of town to another 
meant only a few days of discomfort 
and lost pipes and mislaid pants and 
makeshift beds, followed by a brief 
period of getting adjusted to the neigh
bors’ cats and borrowing habits. And 
anyhow, the old job and the old office 
bunch were there as usual in spells of 
respite from the moving hegira to ad
vise and sympathize, and so it didn’t 
seem quite like turning insides out.

But after you have shoveled snow 
from the same walk, mowed the same 
lawn, and fought the same ants and rose 
aphis for a considerable term of years; 
peered at the same old thermometer, 
stoked the same furnace, and enter
tained the same neighbors in the same 
living room; married off your daughter 
there and watched sick folks at night; 
slammed the same front door at Fuller 
brush men and book peddlers—well, to 
be frank about it, the old shack has 
more sentiment in it than any average 
buyer is willing to pay for.

Now this old-homestead business 
sounds to me, as I see it in the light of

3
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experience, as a first-class piece of 
hokus-pokus. I can recall vapid mus- 
ings of mine as a bridegroom, arm in 
arm with the fair one, as we left our 
rented apartment to scan the surround
ing homes of married couples of re
spectable stability. I was wont to point 
out cozy places far beyond my liveliest 
dreams which my fancy told me were 
havens of refuge and altars of felicity, 
just right for two and mavbe room for 
more, if Heaven were kind.

T HIS state of mind no doubt had the 
same wellspring as yours—a back

ground of rural idealism. It was the 
custom in former times for farm folks 
of substance and pride to acquire a 
homestead of their own by purchase or 
inheritance and then arrange their lives 
and fortunes so they might dwell there
in until grandchildren gathered round 
their biers. To have and to hold—that 
was the motto over many a family circle, 
and the wandering boy was always sure 
to find familiar gables and smiling 
faces at the end of the dusty turnpike. 
Home in their lexicon meant one partic
ular spot, one specific location, one clus
ter of reliable rooms, unchanging except 
for new shingles, new paint, and new 
recipes for something edible.

This, then, was the cause of that 
youthful dream, the inner urge that 
sent us strolling in summer evenings, 
high in ambition but low in buying 
power, to sift and sort the prospects 
along those quiet streets, and finding at 
last a white colonial house with yard
age big enough for kids and dogs and 
digging. But of course we never knew, 
and hate to admit it yet, that this old- 
homestead was merely a myth and that 
town folks (and even country ones) 
don’t bank on homesteads like they used 
to. Ergo, a rolling stone gathers no 
moss, but who wants to be a mossback?

I have already in previous essays 
cussed and discussed the shaky shibbo
leth of the family-sized farm and torn it 
to smithereens, as it deserves. I am 
about to perform the same mayhem on 
the modest town domicile that wistful 
youngsters imagined would become an

other place like Longfellow’s famous 
Somewhat Back from the Village Street 
There Stands an Ancient Country Seat, 
etc.

It was slain by other hands than mine 
after all. Modern economics, real estate 
manipulators, high taxes, street im
provements, special assessments, lean 
years for white collars, and children that 
grow up too fast and get jobs elsewhere 
—this is a combination that works thor
oughly in town and even creeps into 
the open country to cut away the steadi
ness from homesteads. •

There are, of course, other obvious 
reasons that one faces reluctantly and 
seldom admits freely. They have to do 
with wrinkles in the shaving mirror, 
constant need of an alarm clock, fewer 
arduous exercises taken by choice, and 
a tendency to spend money foolishly on 
small boys to weed the garden and push 
the mower. Betimes on quiet evenings 
the spouse chirps up that she has seen 
a nice apartment at a card party lately, 
one with a modern kitchen, no storm 
windows to wash, and no clotheslines 
to hang. To this no answer, just check 
and double check!

IONELY couples have about as much 
■ right to keep the home fires burning 

in a ten-room house as a wren has for 
an eagle’s nest. Which means that it’s 
time to sell when the selling is good, or 
else keep on living in an out-moded 
shack in a streamlined era.

So-you make your decision quickly 
(before the absent kids can kick much) 
and send for the second-hand man. 
That’s your first move, to rid yourself 
of accumulations galore, and get good 
and ready for the “realator” and his 
critical customers.

Wife and I had poked about the “an
tique” store many times and had bought 
a few stray items for the “whatnot.” 
We never imagined we would unleash 
the owner in our home and sell parts 
of our “valuable” cargo to stock his old 
curiosity shop. And for that matter, 
why not the whatnot too?

I cleared a path from stair head to 
remote attic corner, and the three of us
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—wife, the second-hand man, and I— 
unscrambled heaps of forgotten things, 
while he stood with notebook and flash
light, jotting down the “takes” and sug
gesting odds and ends which I had not 
thought feasible even for gifts.

In our town this man had been called 
a sort of skin-flint on the q. t. Folks 
said his business was to buy cheap and 
sell dear, but evidently that reputa

tion was gained back when reliefers 
thronged the soup kitchens. Under 
present conditions, he told us, anything 
and everything that hung together 
awhile could be disposed of to war 
workers and soldiers’ wives from the 
local training post.

“Yes, I’ll take that crib even if the 
foot-board is busted. Sell me that 
broken lamp and the box of coat hang
ers and that old sled. We have lots of 
calls for mattresses like those. The cups 
and glasses there can go, too. If you’ve 
got any tools and toys and dolls and 
curtain rods, let me have ’em.” Finally, 
he asked us about books.

This encouraged me afresh as we had 
no end of thoroughly obsolete literature 
downstairs. There were some subscrip
tion sets of Dickens, Hugo, Balzac, Bret 
Harte and such, handed down to us 
from both sides of the family, and some 
novels and poems that hadn’t been 
opened since the Spanish-American war. 
My enthusiasm for disposing of such 
gems was debunked, however, when 
the second-hand man saw them.

“We can’t use poems; nobody wants 
’em nowadays. The sets by the same 
author are useless, but I’ll take a chance 
on those sixteen volumes of encyclo
pedia for three bucks. But if you got 
some Wild West or Indian stories and 
a few paper comic books, that’s what 
my customers are crazy for.”

It finally wound up with two trucks 
backing into our driveway and those 
lares and penates, once so precious, were 
hustled off to the home for indigent 
articles to spend a brief interval in the 
operating room before being exposed to 
the buying public, so long on cash and 
so short of consumers’ goods. The 
check he left us was a landfall indeed, 
something like a bonus from the boss 
or a refund on our taxes. We congratu
lated ourselves on our business acumen 
and felt relieved not to have single in
dividuals tramping in and being snooty 
about our price .tags.

One special section of the relic de
partment we had kept inviolate from 
the scheming eyes of buyers. This was 
the stuff belonging to the kids, layered 
away in many boxes just as they tucked 
them in after abandoning the make-be
lieve era. On top of this collection 
rested the second and third layers rep
resenting high school and college times 
—souvenirs, posters, party program?, 
menus, annuals, exam papers, grade 
cards, flotsam and jetsam, this and that, 
one thing and another—all to be de
stroyed unless the kids salvaged part 
of it for keeps.

YOU could, if you chose, sit down 
there awhile and muse about this 

clutter of truck and think what it meant 
to you once and maybe what it cost you 
in clothes and tuition; but a good vivid 
memory outlasts a box of junk anyhow, 
so you hasten to the burn-basket with 
another heaping load!

Our secret pride at making a bargain 
with the junk dealer met overwhelming 
odds, however, when we heard our 
home verbally dissected by the train of 
“tourists” who ranged through it in the 
wake of the real estate agent later.

( Turn to page 51)
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Alfalfa Production on the 
Sand Mountain of Alabama

 ̂̂ Ĵ ennetli J3.
Editor, Alabama Experiment Station, Auburn, Alabama

Re l a t i v e l y  high applications of
muriate of potash and certain pre

scribed methods of seedbed preparation, 
in addition to the use of phosphate, 
lime, and boron, are the controlling fac
tors in successful establishment and 
maintenance of alfalfa stands in the 
Sand Mountain Region of Alabama.

The solution to the problem of alfalfa 
growing in that region is the result of 
some 10 years of investigations. Soon 
after the establishment of the Sand 
Mountain Substation near Crossville in 
1929 by the Alabama Agricultural Ex
periment Station, R. C. Christopher, 
Superintendent, began “tinkering” with 
the possibility of alfalfa on the Moun
tain. As a young man growing up on

a sandy land farm in southwestern Ala
bama, he had observed that alfalfa re
peatedly failed after a good running 
start. Early attempts to grow the crop 
at the Substation resulted in failures, 
just like they did down at his home 
place. The alfalfa came up to a fine 
stand, produced two good cuttings the 
first year, gave fair yields the second 
year with some grass appearing in the 
stand. But by the third year the plants 
had died out and grass had taken the 
field. That story persisted irrespective 
of what methods Mr. Christopher used.

Then in 1937 Mr. Christopher 
teamed up with the late Dr. J. W. Tid- 
more, head of the Department of 
Agronomy and Soils and Assistant Di

6
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rector of the Agricultural Experiment 
Station. They started that fall with a 
simple alfalfa test involving six small 
plots, including a check. This first ex
periment was on the most fertile land 
of the Substation, which had been built 
up with three successive crops of vetch 
jnd crimson clover grown for seed. 
These two crops had been fertilized 
each season with 600-pound applica
tions of basic slag per acre.

Plot 1 was the check; plots 2, 3, and 
4 received 375 pounds of phosphate and 
50 pounds of muriate of potash per 
acre. In addition, plots 3 and 4 were 
given applications of 2 and 4 tons of 
lime per acre, respectively. Plots 5 and 
6 were given applications of basic slag 
only at the rates of 6,000 and 3,000 
pounds per acre, respectively. The 
check plot in 1938 produced only 950 
pounds of dry hay; while plot 2, which 
received phosphate and potash only, 
gave a total yield of 1,860 pounds. The 
two plots getting phosphate and potash 
plus the two different rates of lime 
yielded about the same—slightly over 
one ton. The 3-ton application of basic 
slag gave the highest yield, a little over 
2 tons. The land on which the experi
ment was located had been for many

years in cotton. The previous owner 
had used a 2-10-2 fertilizer, an old for
mula used generally on the Mountain.

After one fair cutting in 1939, the al
falfa died out, and crab grass took the 
field. The results failed to provide any 
leads to what were the limiting factors, 
except that high applications of lime 
and phosphate did not produce any bet
ter yields than the more moderate rates.

The field was again plowed, and they 
started a new experiment in the summer 
of 1939, which involved 11 1/40-acre 
plots. Other than the three checks, 
the plots were given treatments of 
300 pounds of superhosphate, 2,000 
pounds of dolomitic limestone, and 600 
and 3,000 pounds of basic slag in vari
ous combinations with and without 
200 pounds of muriate of potash at the 
start of the experiment. With the ex
ception of plot 10, which also received 
100 pounds of potash annually, no muri
ate other than the original treatment of 
200 pounds per acre at the start of the 
test was used. The superphosphate and 
the lower rate of basic slag were applied 
each fall, and in one case the phosphate 
was put out in the spring. Only two 
cuttings were made the first year.

The first-year (1940) yields of the

T h e  p lo t a t  th e  le f t  was trea ted  w ith b o ro n  a t th e  ra te  o f  1 5  lbs.
received  no b o ro n .
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potash-treated plots were significantly 
higher than the checks or the two plots 
that received one ton of dolomite, and 
one ton of dolomite plus 300 pounds of 
superphosphate (see table). The ex
treme differences were even more pro
nounced in 1942. The spring appli
cation of superphosphate gave some in
crease over fall treatment, plots 7 and 8.

However, all plots, excepting No. 10, 
lost alfalfa stands after 1942, when three 
cuttings were made. The stands on the 
check plots were entirely gone, and 
there were not sufficient plants on the 
other plots to take records. On the

other hand, plot 10, which received 100 
pounds of potash per acre annually, 
continued to produce relatively high 
yields of hay. In 1944, the fifth year, 
plot 10 yielded about 2% tons in the 
first two cuttings.

It was apparent that the original ap
plications at the rate of 200 pounds per 
acre of potash to plots 2, 3, 4, 7, and 8 
were not sufficient to carry the crop 
beyond the second year, whereas plot 10 
continued to produce alfalfa, with no 
visible loss of plants. Thus, it was 
found that one of the chief limiting 

( Turn to page 44)
Y i e l d s  o f  A l f a l f a ,  S a n d  M o u n t a i n  S u b s t a t i o n ,  C b o s s v i l l e ,  A l a . ,  1 9 4 0 -4 4

Plot
No. Treatment

Yield 
per acre 

1940

Yield 
per acre 

1941

Yield 
per acre 

2-yr. Av.

Yield 
per acre 

1942

Yield 
per acre 

1943

Yield 
per acre 

1944

Pounds Pounds Pounds Pounds Pounds Pounds

1 None, check........................ 3 ,120

4,440

4,860

6,220

3,990

5,330

4 4 4

2 Superphosphate, 300 lb.1. .  
Muriate, 200 lb.

3 Basic slag, 600 lb.1........  . 4 ,110 5,450 4,780
Muriate, 200 lb.

4 Basic slag, 3,000 lb............ 4 ,100 5,800 4,950
Muriate, 200 lb.

5 Dolomite, 2,000 lb........... 3 ,150

2,330

4,060

4,980

3,550

5,460

4,065

2,940

4,760

6 None, check......................

7 Dolomite, 2,000 lb...........
Superphosphate, 300 lb.1 
Muriate, 200 lb.

8 Dolomite, 2,000 lb............. 4 ,160 5,810 4,985
Superphosphate, 300 lb.2 
Muriate, 200 lb.

9 Dolomite, 2,000 lb............. 3 ,060 5,030 4,045
Superphosphate, 300 lb.1

10 Dolomite, 2,000 lb............. 4,020 6,020 5,020 6,810 5,500 4,450s
Superphosphate, 300 lb.1 
Muriate.3 jfc

11 None, check........................ 2 ,500 4,580 3,540

1 Amount applied annually in the fall.
2 Amount applied annually in the spring.
3 200 pounds applied at beginning of experiment, 100-pound annual applications thereafter. 
* Too few plants remaining to take a record.
6 Two cuttings.
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Potassium—a Key Element
S y J d . J . S n id e r

Departm ent o f Agronomy, University o f Illinois, Urbana, Illinois

POTASSIUM is said to have a very 
definite function in the formation 

of carbohydrates in plant tissue, and 
more recent evidence indicates that it 
has important uses in maintaining a 
balance with other basic elements in 
plant growth. It is these relationships 
with other cations in soils and in plants 
which make potassium more or less a 
key element in plant nutrition.

In a recent article summarizing the 
more technical results on the mineral 
nutrition of plants, F. J. Richards of 
London, England, pointed out that po
tassium has higher competitive ability 
than other elements of this nature and 
it is this greater activity that gives it 
the apparent advantage over calcium 
and magnesium in the absorption by 
plants. More potassium is taken up 
because of its greater activity, and this 
higher rate of absorption apparently 
takes place at the expense of divalent 
calcium and magnesium. It must al
ways be kept in mind that the amount 
of potassium absorbed is to a very large 
extent dependent on the amount avail

able in soils. This increased uptake of 
potassium by plants has sometimes been 
referred to as luxury consumption, how
ever, when its relationship with other 
elements is considered, the so-called 
luxury consumption may be looked 
upon as essential absorption.

There are a number of things found 
in some of the more practical research 
results which illustrate the important 
function of potassium in the production 
of crops. Potassium is found in rela
tively large amounts in all plants and 
especially crop plants such as are grown 
throughout the Corn Belt. The corn 
plant is a heavy feeder on potassium 
and the corn crop takes up large 
amounts of this element from soils. 
The percentage of potassium found in 
various parts of the corn plant (Table 
1) was greater than any other nutritive 
element except nitrogen. This excess 
of nitrogen over potassium was in the 
grain and in no other part of the plant. 
The data in Table 1 are averages of 
five sampling from so many areas in 
Illinois and were taken when the corn

9
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T a b l e  1 .  P e r c e n t a g e  o f  F i v e  I m p o r t a n t  
E l e m e n t s  F o u n d  I n  V a r i o u s  P a r t s  o f  

t h e  C o r n  P l a n t  A t  M a t u r i t y

Per cent

plant
N P K Ca Mg

Grain................ 1.56 .23 .62 .08 .14
Cob.................. .48 .04 .75 .08 .07
Stalk................ .36 .04 1.46 .35 .29
Blades.............. .74 .14 1.35 1.09 .47
Sheath.............. .40 .05 1.49 .58 .45
Husk................ .43 .06 1.28 .30 .18

plant was mature, husk dry, and grain 
fully dented.

The percentages of potassium in va
rious parts of the corn plant were 
greater than the combined percentages 
of both calcium and magnesium. The 
only exception to this was that of the 
corn blades in which the sum of the cal- 
cium-magnesium percentage, 1.56%, 
was slightly higher than that of potas
sium, 1.35%. In the stalks, however, 
the percentage of potassium, 1.46%, 
was greater than the combined per
centages of the other four elements, 
nitrogen, phosphorus, calcium, and 
magnesium, which was 1.04%.

On the acre basis, pounds in total 
yield, the amount of potassium in the 
corn crop far exceeded that of any of 
the other five elements presented in 
Table 1 except nitrogen. In some cases

T a b l e  2 .— P o t a s s i u m  C o n t e n t  o f  S o il  
a n d  C o r n  P l a n t  A l o n g  W i t h  A c r e  
Y i e l d  o f  G r a i n . D a t a  f r o m  t h e  E w i n g  

E x p e r i m e n t  F i e l d

Potassium,
pounds per acre

Soil Grain
treatment bu/A

Soil1 Corn*

None................. 100 34 21
R ........................ 90 35 28
R L ..................... 70 15 11
R L P .................. 70 33 24
R L P K .............. 170 147 80

potassium was found to equal or 
slightly exceed in amount the former 
important element. A 75-bushel corn 
crop on the Sparta Experiment Field 
was found to contain 162 lbs. of nitro
gen and 169 lbs. of potassium. These 
were the amounts in the grain, cob, and 
all other parts of the mature plant 
above ground. The other elements, 
phosphorus, calcium, magnesium, iron, 
and manganese, totaled 81 lbs. in the 
acre growth. The Sparta Field is lo
cated in southern Illinois on the light 
gray Loy silt loam with a tight clay 
subsoil. The land from which this

T a b l e  3 .— P o t a s s i u m  C o n t e n t  o f  S o il  
a n d  S o y b e a n  P l a n t  I n c l u d in g  A c r e  
Y i e l d  o f  S o y b e a n  R o o t s  a n d  T o p s  a t  

M a t u r e  S t a g e

Soil
Soybean plant

Field K
lbs/A K

lbs/ton
DM

lbs/A

Joliet................. 240
310

18.8
22.2

4,560
5,200

Oblong.............. 90
200

15.2
18.3

2,740
4,970

1 Replaceable potassium.
2 Includes grain, cob, and stalks.
R—Crop residues, L—-Limestone, P—Rock phos

phate, K—Muriate of potash.

Soil K— amount replaceable.

yield of corn came was treated with 
limestone, crop residues, rock phos
phate, and muriate of potash. A 102- 
bushel per acre corn crop yield on the 
Adolph Stroh Farm in central Illinois 
was found to contain 143 lbs. of nitro
gen and 132 lbs. of potassium in the 
grain, cob, and entire stalk. Phos
phorus, calcium, magnesium, iron, and 
manganese totaled 84 lbs. in this acre 
growth. The Stroh Farm is located in 
the central Illinois corn belt and the 
soil was untreated except for an ap
plication of superphosphate. These 
data serve to illustrate the enormous 
amounts of potassium required and 
taken up by the corn crop.

On potash-deficient soils the yield 
and potassium content of corn and soy
beans were found to be to some extent



March 1945 11

T a b l e  4.— C o r n  G r a i n  Y i e l d  W i t h  t h e  S u m s  o f  M i l l i e q u i v a l e n t s  o f  P o t a s s i u m , 
C a l c i u m , a n d  M a g n e s i u m  P e r  1 0 0  G r a m s  o f  D r y  M a t t e r  ( G r a i n , C o b , S t a l k ) .

D a t a  f r o m  t h e  M o r r o w  P l o t s , 1 9 4 3

Soil
treatment

K + C a + M g
m.e.Cropping system

Continuous corn. . .
Corn—oats...............
Corn—oats—clover

Continuous corn. . .
Corn—oats...............
Corn—oats—clover

MLrP—manure, limestone, rock phosphate.

in direct proportion to that available in 
the soils (Tables 2 and 3). In these 
areas, farm crops can go no further in 
total yield and composition than per
mitted by the available potassium. On 
such land it is important that soil de
ficiencies be determined and sufficient 
potash salts added to correct this con
dition so that maximum yields of crops 
of high nutritive value may be ob
tained.

In plant nutrition there is a very 
definite relationship between potassium 
on the one hand and divalent calcium 
and magnesium on the other. This 
relationship evidently is dominated by 
potassium because of its greater mo- 

| bility as a nutritive element. A means 
of illustrating this relationship is 
through the milliequivalents of each 
element in 100 grams of dry matter. 
The sums of the milliequivalents of 
the three elements gives a constant, or 
within reasonable limits a constant 
value, for the same species of plant.

Potassium, calcium, and magnesium 
were determined in corn plants, grain, 
cob, and stalk, grown on the west half 
of the Morrow Plots, 1943, and milli
equivalents of the three elements cal
culated. The sums of these are pre
sented in Table 4 along with the acre 
yield of corn grain. The corn yields 
varied from 12 bushels to 101 bushels 
per acre, but the reciprocal relationship 
between the three elements was around 
60 milliequivalents per 100 grams of 
dry matter and was quite constant at

None 12 58
None 22 63
None 46 63

MLrP 56 61
MLrP 83 64
MLrP 101 60

this value. These results represent good 
agreement considering all of the error 
which might accumulate in determina
tions of this nature.

The same type of constant was de
termined for alfalfa hay grown on a 
soil deficient in available potassium. 
This soil was slightly alkaline (pH 8.0) 
and had a replaceable potassium content 
below 100 lbs. per acre. Sums of the 
milliequivalents for the three elements 
in the hay from the untreated soil was 
191 and from the superphosphate- 
treated soil was 179. These two plots 
were at considerable variance with the 
other values which averaged 164, 
(Table 5). However, when the potash 
deficiency in the soil was taken care 
of by muriate of potash and mixed fer
tilizer (0-14-14), there was then good

T a b l e  5 .— M i l l i e q u i v a l e n t  o f  P o t a s 
s i u m , C a l c i u m , a n d  M a g n e s i u m  F o u n d  
i n  A l f a l f a  H a y  J u n e  1  C u t t i n g . D a t a  

f r o m  E a s t o n  C o o p  F i e l d

Soil
treatment

K + C a+ M g
m.e.

None 191
sP 179
sPK 200# 162
rPK 200# 166
K 400# 162
K 100# 166
0-14-14 200# 163

sP—superphosphate. 
rP—rock phosphate.
K—muriate of potash.



LIMESTONE

PHOSPHATE
m  L IM ESTO N E  
9 1  PHOSPHATE 
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L e ft , m atu re  soybeans w ith heavy set o f  pods and  few  a tta ch ed  leaves on  p o tash -trea ted  land  
(a v era g e  yie ld  2 4  b n . ) .  R ig h t, soybeans w ithout p o tash  tre a tm e n t w ith  sca n t se t o f  pod s and 
heavy re te n tio n  o f  leaves (a v era g e  yield  1 4  b u . ) .  O b lon g  E x p e rim e n t F ie ld  on  sou th ern  Illin o is

p o tash -d eficien t so ils .
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agreement among the values represent
ing the constant which varied from 162 
to 166. These data indicated that 
there is a definite and constant rela
tionship between the equivalents of po
tassium, calcium, and magnesium in 
the nutrition of the plants which pro
duce our farm crops. Evidently this 
relationship in plants is greatly dis
turbed when serious soil deficiencies 
exist.

Soybeans contain a relatively high 
percentage of potassium as compared 
to other important farm seeds and 
grain. Soybeans grown on Illinois soils 
have been found to vary from approxi
mately 1.5 to 2.0% potassium in the 
beans. This difference in composition 
was apparently due to variation in soil

type, soil treatment, and seasonal varia
tion. Corn grain under similar condi
tions was found to vary from .5 to 
.75% potassium. The percentage in 
the soybean seed was about three times 
the amount in the corn grain. This 
relatively high content of the soybean 
indicates that the plant is required to 
deliver large amounts of potassium to 
the seed pod during the reproductive 
stage of growth.

A study of the effect of potassium 
withdrawal upon other elements in the 
soybean leaf supplies some evidence of 
importance in plant nutrition. Rich
ards designates this as “the interplay 
of compensating relationships.” The 
potassium content of the leaf was found 

( Turn to page 50)

T a b l e  6 .— P e r c e n t a g e  o f  V a r io u s  E l e m e n t s  i n  S o y b e a n  L e a v e s  a t  T w o  G r o w t h  
S t a g e s . O b l o n g  F ie l d  D a t a . T r e a t e d  S o il  ( R L P K ) .  A v e r a g e d  f r o m  A n a l y s i s

o f  F i v e  C r o p s

Growth stage Condition of leaves K Ca Mg Fe Mn

Pods formed............. Green................... .82

.73

.34

2.00

1.81
2.17

1.20

1.13
.98

.022

.066

.370

.0113

.0119

.0224
Mature...................... Green............................

Yellow..........................



Earliness Counts With 
Austrian Winter Peas

B y  £ . C . B la  ir
Extension Agronomist, N. C. State College, Raleigh, North Carolina

OFTEN an “accidental” field dem
onstration teaches as valuable a 

lesson as the most elaborate and care
fully planned experiment. Such a 
demonstration occurred last year on 
the farm of J. G. Holland, in Duplin 
county, North Carolina; and it proved 
the value of sowing Austrian winter 
peas early.

Mr. Holland’s farm had been se
lected as a potash demonstration farm. 
Part of the program was to sow Aus
trian winter peas on a 20-acre field to 
be turned under for .the 1943 corn 
crop. It happened that several dif

ferent crops were growing on the field 
in 1942, and this brought about the 
demonstration.

Five acres of tobacco were harvested 
in August, after which Austrian win
ter peas were planted in September 
1942. By April 7, 1943, this crop of 
winter peas had made a very thick 
growth 18 inches tall. They were 
turned under on that date. Corn was 
planted April 15 and made a yield of 
57 bushels per acre.

Lespedeza hay was harvested on an
other five acres in late September.

{Turn to page 49)

• '
F ig . 1 . A u strian  w inter peas p lan ted  S ep tem b er 

1 . P h o to grap h ed  A p ril 7 ,  1 9 4 3 .
F ig . 3 .  A u strian  w inter peas p lan ted  O cto b er 1 3 . 

P hotograp h ed  A p ril 7 ,  1 9 4 3 .

F ig . 2 .  C orn p lan ted  a f te r  above w inter peas. F ig . 4 .  C orn  p lan ted  a fte r  above w inter peas. 
Y ield * 5 7  b u . p e r  a cre . Y ie ld , 4 9  b u . per acre .
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T h is  lu x u ria n t grow th o f  L ad in o  c lo v er in  P en n sy lvan ia  S ta te  C ollege O rch a rd  No. 2  shows pos
s ib ilitie s  o f  th is  typ e o f  co v er. T re a te d  a n n u ally  w ith  a  co m p le te  fe r t i lis e r ,  th is  2 0 -a c re  b lo ck  
showed an average yearly  yield  p e r acre  f o r  th e  p ast 1 2  years as fo llo w s : S taym an , 3 9 9  b u .;  

M cIn to sh , 6 8 3  b u . ( R om e B eau ty , 3 4 0  b u . ;  and B ald w in , 3 1 2  b u .

Balanced Fertility in the Orchard
S . 2 b . (}t a 9

Washington, D. C.

I1KE animals, fruit trees must be fed 
l if they are to live. They must be 

fed properly if they are going to be 
healthy; and certainly they must be 
healthy if they are going to produce 
good crops consistently, year in and 
year out. So far as I know, the perfect 
formula for fertilizing fruit trees has 
not yet been found. That is one reason 
why we have State Experiment Stations 
and other research organizations. These 
research agencies working in closest 
cooperation with each other and with 
forward-looking commercial fruit grow
ers are making distinct progress in the 
determination and establishment of the 
fundamentals of a sound orchard fer
tility program. Upon the capacity of

individual orchardists to intelligently 
adapt research findings to orchard prac
tice depends their,  ultimate financial 
success.

The fruit grower has learned through 
bitter experience that the best method 
of meeting the impact of low prices for 
his product is the production of high 
yields of high quality fruit. He is 
deeply conscious of the fact that heavy 
production depends upon maintenance 
of favorable growing conditions. His 
chief interest, therefore, is in finding 
and adopting a system of soil manage
ment that will insure an adequate sup
ply and proper balance of all plant-food 
elements necessary for maximum yields 
of high-grade fruit and at the same

14
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time maximum growth of cover crops, 
the chief purposes of which are to con
trol erosion, increase the supply of or
ganic matter, and improve moisture 
conditions in the soil.

Nitrogen, phosphorus, and potash are 
the elements usually thought of as fer
tilizers for farm crops. These are the 
elements that also are most often lack
ing for plant growth in orchards. How
ever, there are eight other minerals (cal
cium, magnesium, manganese, iron, 
sulphur, boron, zinc and copper) which 
thus far have been found necessary for 
successful growth of fruit trees. If the 
soil lacks any one of these, the trees 
cannot function properly and definite 
disorders or symptoms are produced. 
These disorders which show up in leaf, 
twig, and fruit symptoms may often 
prove extremely useful in diagnosing 
the cause of the trouble. In fact, the 
diagnostic techniques now widely 
employed by horticulturists are gen
erally recognized as being valuable aids 
in effecting changes in fertilizer and 
cultural practices for underprivileged 
orchards.

During the life of the present gen
eration of fruit growers, the official 
viewpoint on orchard fertilization has 
been through a series of cycles. Pre
vious to 1914, fertility was maintained 
in orchard soils in about the same way 
as for farm crops. Manure and com
plete fertilizers were generally recom
mended and used. Under this system, 
deficiency disorders such as rosette of 
peaches due to lack of copper or zinc, 
chlorosis of citrus fruits indicating lack 
of manganese or iron, and present-day 
troubles of apples such as measles, 
drought spot, corky-core, and bitterpit 
were practically non-existent. Such 
troubles as these are of recent origin 
and appear to be due in a large degree 
to unbalanced nutrition resulting from 
the almost universal adoption of the 
nitrogen-only program of fertilization.

Well-defined doubts as to the se
curity of the nitrogen-only program for 
orchards have existed in the minds of 
some investigators for many years. 
Stewart of Pennsylvania and Voorhees

of New Jersey, sensing the growing 
scarcity of manure and tendency to sub
stitute nitrogen, were among the first 
scientists to point out the dangers of 
this system in orchards and consistently 
worked for the development of a bal
anced fertility concept. Stewart showed 
by analyses of soils, trees, and fruits that 
even the best soils would be largely ex
hausted of available phosphorus and 
potash as well as nitrogen by the fruit 
trees if the supplies of these elements 
were not constantly replenished. In the 
Experiment Orchard at State College 
established by him in 1908, the results 
of which have been published in nu
merous bulletins, there is abundant evi
dence of the type of fertility exhaustion 
which he prophesied. Evidence con
tinues to accumulate in the Stewart 
orchard, as well *as in the numerous 
experimental orchards in other states, 
indicating that annual applications of 
complete fertilizers are the most profit-

S evere  p otash  d eficiency  in  th e  app le  sh o o t at 
th e  rig h t shows th e  sh o rt, s len d er grow th and 
bu rned  leaves ch a ra c te r is tic  o f  severe potash  
sh o rtage. (C o u rtesy  J .  R . van H aarlem , H o rti
cu ltu ra l E xp erim en t S ta tio n , V in elan d , O n ta r io .)
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Severe p o tash  d eficiency  on the p each . T h e  two 
shoots a t  th e  rig h t are  bad ly  in ju re d  fro m  la ck  
o f  p o tash . (C o u rtesy  J . R. van H aarlem , H o rti
c u ltu ra l E xp erim en t S ta tio n , V in e lan d , O n ta r io .)

able method of maintaining orchard 
fertility and high production over a 
period of years.

From the time Dr. Voorhees became 
Director of the New Jersey Experi
ment Station in 1893 until his death in 
1911, he was untiring in his efforts to 
acquaint fruit growers with the funda
mentals underlying the proper use of 
fertilizers and manures. He believed 
that it was sound practice and good in
surance to be a bit liberal in the use of 
lime, phosphorus, and potash rather 
than to risk a deficiency, and to apply 
nitrogen according to the individual 
needs of the trees. The most success
ful growers in New Jersey, we are told, 
have never deviated from this principle 
of fertilization.

The need for fertilization of fruit 
trees is nothing new. It has been recog
nized for a long time in some branches 
of the industry. Particularly is this 
true of the principal citrus and vineyard 
areas of the country. In the Eastern 
fruit region, where the fruit acreage is

dominated by apples and peaches, the 
soil management practices have not al
ways been ideal, and there is still much 
room for improvement. The general 
practice of clean cultivation in orchards, 
where this has been possible, and the 
belief that nitrogen was the only plant 
food that gave quick and profitable re
sponses have so depleted soil fertility 
reserves that satisfactory yields and 
quality are no longer possible in many 
orchards.

In any consideration of orchard fer
tility problems, it might be well to point 
out certain fundamental differences be
tween trees and farm crops. Farm 
crops, with few exceptions, are annual 
and make their full cycle of growth in 
a few months. Trees, on the other 
hand, go through a period of develop
ment covering 4 to 8 years before har
vesting begins. From the first they 
must increase in size and vigor, and 
beginning with fruiting there is at once 
a rapid increase in demand for the 
plant-food elements required for opti
mum growth.

When the shorter period in which 
field crops get their food is considered, 
it can be seen that these crops require 
in any one year larger concentrations of 
readily available plant food than fruit 
trees. Under normal conditions and on 
orchards of average fertility, trees dur
ing the pre-fruiting stage may even 
make satisfactory growth without any 
fertilization, although some plant food 
may be advantageous.

Once the root systems of the trees, 
have fully occupied the soil and further 
exploitation is impossible, feeding of 
the trees becomes extremely important. 
Failure to anticipate the increasing de
mands for plant food by trees approach
ing maturity is unquestionably the pri
mary cause for poor tree growth, in
different production, inferior quality, 
and frequently physiological disorders 
associated with improper feeding.

Under normal conditions field crops 
and soils get the benefit of carefully 
planned rotations. Shallow-rooted crops 
alternate with deep-rooted crops, heavy
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T a b l e  1.— A m o u n ts  of P la n t  F ood U sed  P e r  A cre

Kind of 
fruit

Trees per 
acre

N
lbs.

P20»
lbs.

K*0
lbs.

CaO
lbs.

MgO
lbs.

Apple.......................... 35 51.5 14.0 55 .0 57 .0 23 .0
Peach.......................... 120 74.5 18.0 72.0 114.0 35 .0
Pear............................ 120 29.5 7 .0 33 .0 38 .0 11.0
Plum........................... • 120 29.5 8 .5 38 .0 41 .0 13.0
Quince........................ 240 45 .5 15.5 57.0 65.5 19.0

feeders with light feeders, and invari
ably there is a sod or rest period. With 
the orchard there is continuous occupa
tion of the soil, except as in the early 
years, interplanting with cash crops is 
sometimes the practice, or as in our 
well-managed orchards, which are far 
too few in number, cover crops are 
grown. Year after year the bearing 
orchard makes its demand for plant 
food, and this order is pretty much the 
same with regard to the proportions 
of the essential elements, only in in
creasing amounts each year.

Investigations conducted by Dr. L. L. 
Van Slyke, formerly Chemist at the 
New York Agricultural Experiment 
Station, Geneva, New York, show wide 
variations in the amounts of the im
portant plant-food elements per acre 
used by different fruit trees in full vigor 
of bearing. While these figures may 
not indicate the exact amounts of the 
essential elements that one must apply 
in the form of fertilizer, they do serve 
to indicate the ratio and amounts of

these elements which must be present 
in the soil in available form in order 
to satisfy the minimum requirements 
of the trees.

The figures in Table 1 are concerned 
only with the plant-food elements used 
by fruit trees as such. They do not 
contemplate the need for plant food 
necessary for satisfactory production of 
cover crops, which today are recognized 
as an essential part of any sound soil 
fertility program. A fair idea of the 
additional requirements for plant food 
by the cover crops normally grown may 
be secured from the book, “Fertilizers 
and Crop Production,” by Van Slyke, 
some typical figures from which are 
given in Table 2.

Since the growing of cover crops to 
prevent erosion, maintain supply of or
ganic matter, and improve moisture 
conditions is a recognized fundamental 
necessity in any sound orchard man
agement system, fertilization to insure 
maximum growth becomes of impor
tance equal to that of fertilization of

T a b l e  2 .— N u t r i e n t  C o n t e n t  o f  C o v e r  C r o p s

Crop Yield
tons

Nitrogen
lbs.

Phosphoric
acid
lbs.

Potash
lbs.

Alfalfa.......................................................... 3 140 35 135
Clover— Red............................................... 2 80 20 70
Clover—Sweet........................................... 5 185 45 165
Cow-peas..................................................... 2 125 25 90
Soybeans...................................................... 2 125 40 60
Timothy....................................................... 1 .5 40 15 45
Wheat........................................................... 1 .5 50 20 30
Lespedeza.................................................... 3 130 30 70
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the trees. Sod orchards or cover crops 
fertilized with nitrogen only do not 
ordinarily produce a heavy growth un
less the soils are naturally well supplied 
with the minerals, lime, phosphorus, 
and potash. Orchard sods permitted to 
develop by natural means may be com
posed of any or many sorts of grasses 
and weeds. Soil conditions with re
spect to moisture and fertility will de
termine which grasses or weeds will 
prevail regardless of what species may 
have been seeded. In practice, how
ever, it seems logical to plant only those 
kinds of plants which research has 
shown to be best adapted and to sup
ply them with the most favorable fer
tility conditions for their maximum 
growth and development. Agronomic 
recommendations for the fertilization 
of such crops are available and should 
be followed.

But why should we be content with 
just grass or weed-sods as covers. Their 
growth increases the need for nitrogen 
fertilizer at a time when nitrogen is 
going into the manufacture of ex

plosives for winning the war. To meet 
the temporary shortage of this plant 
food, orchardists everywhere are being 
urged to conserve and utilize every pos
sible nitrogen by-product on their farms. 
This means that leaves, weeds, straw, 
and other plant materials containing 
nitrogen should be saved and incor
porated in the soil whenever possible. 
Farm manures, too, should be used 
when available in sufficient quantity.

There is another side to the picture 
which has received far too little atten
tion by orchardists. It is what some 
call indirect-nitrogen fertilization and 
is defined briefly as the doing of any
thing which will increase the amount 
of nitrogen fixed in the soil by legu
minous and other free-fixing organisms. 
Leguminous crops are especially im
portant at this time because the organ
isms which grow on the roots of the 
plants gather nitrogen from the atmos
phere and fix it in the root nodules, thus 
greatly increasing the supply of this 
nutrient and releasing fertilizer nitro
gen for war purposes. Mineral fer

tilization plays an im
portant role in the suc
cessful growing of leg
umes and on many or
chard soils, liberal appli
cations of lime, phos
phorus, and potash are 
necessary.

The legumes, alfalfa 
and clover, take more 
minerals from the soil 
than the non-legumes, 
orchard grass, oats, and 
similar crops. Unless 
supplied, they will not 
thrive and therefore can
not function efficiently 
as nitrogen-gatherers. 
Some idea of the quan
tity of nitrogen added 
to the soil by legume 
crops g r o w n  under 
optim um  fertility con
ditions is indicated in 
Table 3 compiled from 
the results of Lyon 

( Turn to page 46)



F ig . 1 .  T h ese  b a sk ets  co n ta in  co rn  ta k e n  fro m  p lo ts  rece iv in g  0 ,  2 0 ,  4 0 ,  8 0 ,  and  1 2 0  lb s . o f  
n itro g en  in  an  exp erim en t con d u cted  on  th e  J .  M. M cG ougan fa rm  in  H oke C ou nty. T h e  yie ld s 
w ere 1 9 ,  2 7 ,  4 5 ,  8 2 ,  and  1 0 7  b u . p e r a c re , resp ectiv ely . A ll p lo ts  receiv ed  ad eq u ate  p h o sp h o ric

ac id  and  p o tash .

Higher Lorn Yields 
For North Carolina

R  ^ J^ ra n tz  1

Agronomy D epartm ent, N . C . A gricultural

ORTH CAROLINA farmers de
vote about one-third of their crop 

acreage to corn. In the neighboring 
states of Georgia, Alabama, and South 
Carolina the percentages of cropland 
in corn are 41, 37, and 36 per cent re
spectively (1) which are the highest 
of any states in the country. Iowa and 
Illinois are next with 35 and 33 per 
cent respectively.

Since such a large proportion of the 
cropland in the Southeast is devoted to

1 Assistant Soil Scientist, Division of Soil and 
Fertilizer Investigations, Bureau of Plant Indus
try, Soils, and Agricultural Engneering, U. S. De
partment of Agriculture cooperating with the 
Agronomy Department, N. C. Agricultural Ex
periment Station, Raleigh, N. C.

Experim ent Station, Raleigh, N orth  Carolina

corn, even small increases in per-acre 
yields mean millions of bushels of corn 
to our farmers. It has been estimated 
that North Carolina’s feed require
ment for 1945 will be about 22 million 
bushels of grain (2) above present pro
duction. By increasing the State aver
age yield from the present 20 bushels 
per acre up to 30, this feed require
ment could be met. Not only the pres
ent but the future success of our in
creasing livestock industry will be 
gready dependent upon our ability to 
produce adequate feed supplies eco
nomically.

In 1944 a series of fertility experi
ments were initiated to study the po
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tentialities of increasing corn yields 
under variable soil conditions. The 
No. 1 question was—What does it take 
to produce good corn yields? We 
know that the nutrient requirement of 
a good corn crop is high. Although 
the actual plant uptake will vary with 
the fertility level of the soil, the ap
proximate requirement of a 100-bushel 
corn crop is about 140 pounds of nitro
gen, 50 pounds of phosphoric acid, and 
100 pounds of potash. About two- 
thirds of this nitrogen and phosphorus 
and one-fourth of the potash is re
moved from the land in the corn grain.

Experiments in 1944
Eleven fertility experiments were 

conducted with farmers in the Coastal 
Plain and Piedmont under moisture 
conditions varying from very dry to 
near optimum. North Carolina adapt
ed hybrids were used in all of the ex
periments, with a plant spacing of 
about 17 inches in a 3.5-foot row. This 
spacing provides about 9,000 plants, 
which is 50 to 100 per cent higher than 
normal in the region. All row ferti
lizers were sideplaced with the “Once-1 
Over” distributor.

On a Norfolk sandy loam under 
good rainfall and soil moisture condi
tions, the per-acre yields were increased 
from 19 bushels where no nitrogen was 
used to 107 bushels where 120 pounds 
of nitrogen (equivalent to 750 pounds 
of nitrate of soda, 375 pounds of am
monium nitrate, or 600 pounds of cal- 
nitro or other 20 per cent materials) 
was used. (See figure 1.) Eighty 
pounds of phosphoric acid and 80 
pounds of potash (equivalent to 670 
pounds of 0-12-12) were added in both 
cases to insure adequate supplies of 
phosphorus and potash. However, on 
this field where well-fertilized cotton 
had been grown for the past three 
years, no significant responses from 
either phosphorus or potash were ob
tained. This, of course, does not mini
mize the requirement for phosphorus 
and potash, but merely indicates that 
the residues of well-fertilized cotton 
were sufficient to produce a good crop

when adequate nitrogen was supplied.
On a sandy soil (McBride farm, Red 

Springs) the rainfall was very low 
from late May to mid-July. Leaf roll
ing and wilting were severe through
out much of this period, and the corn 
plants were noticeably stunted. Plants 
receiving little or no nitrogen “fired” 
badly, but those in the high-nitrogen 
plots remained green. The per-acre 
yields were increased from 21 bushels 
with no nitrogen to 61 bushels with 
120 pounds of nitrogen. Similar yield 
increases were obtained from heavy 
fertilization at three other locations 
which experienced droughts.

Figure 2 shows yields which were 
increased 62 bushels per acre by ferti
lization under intermediate rainfall 
conditions. The actual rainfall was 
only about 65 per cent of normal for 
June, July, and August, but it was 
fairly well distributed.
Adequate Stand Necessary for High 

Yields
Wide plant and row spacings which 

provide only 3,000-4,000 plants per 
acre limit yield potentialities to 40-50 
bushels per acre regardless of season or 
fertilization. Attempts to increase 
yields by increasing stand have some
times failed because fertilization was

F ig . 2 .  C orn  ta k e n  fro m  p lo ts  rece iv in g  O, 6 0 ,  
and  1 2 0  lb s . o f  n itro g en  in  a n  exp erim en t on 
th e D . F . P eed en  fa rm  in  Jo h n s to n  County. 
T h e  yields w ere 1 0 , 5 2 ,  and  7 2  b n . p e r  acre , 
resp ectiv ely . N ote d ifferen ce  in  q u a lity  o f  co rn  

as w ell as in  y ield .
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T a b l e  1 . S o i l  T e m p e r a t u r e  a n d  M o i s t u r e  R e a d in g s  o n  a  L l o y d  C l a y  L o a m  
o n  J u l y  5 , J u l y  1 7 , a n d  A u g u s t  2 5 ,  1 9 4 4

%

Treatment and number
Depth

in
inches

July 5* July 17 August 25*

Soil
temper

ature

Soil
mois
ture

Soil
mois
ture

Soil
temper

ature

Soil
mois
ture

% % %
100-60-60 on plow

No. 6— sole ra 122° F 115° F
20-20-20 in row 0 -2 " 3 9 6 .8 7.1

2 -4 " 9 .0 14.4 10.5

No. 11 same as No. 6 plus 3 H " 84° F 79° F
tons straw mulch per acre 0 -2 " 7 .3 18.4 18.9
(applied June 16) 2 -4 " 9 .8 22.4 18.6

*  Soil moisture and temperature readings are an average of two replicates where treatments 6 and 11 
occurred adjacent to’ each other. Temperature readings were taken in mid-afternoon during bright sun
shine, when air temperature was about 95 s F.

not increased correspondingly. To 
study this problem, an experiment was 
conducted in 1944, involving the use 
of three varieties and nitrogen rates of 
30, 60, and 120 pounds per acre ap
plied to stands planted 14, 18, and 28 
inches apart (10,680, 8,010, and 5,340 
plants per acre). At the high nitrogen 
rate the per-acre yields of N. C. Hybrid 
1028 were increased from 84 with 28- 
inch plant spacing in a 3.5-foot row to 
100 bushels with the 18-inch plant 
spacing. With Lathams Double, the 
yields were 84 and 95 bushels respec
tively for the 28- and 14-inch spacings. 
At the low nitrogen rate, yields of 
Lathams Double were decreased from 
38 bushels at the 28-inch spacing to 31 
bushels with the 14-inch plant spacing. 
This demonstrates the necessity of close 
spacing for maximum yields where 
fertilization is adequate. At the same 
time it shows that yields may be de
creased by close spacing where fertiliza
tion is inadequate.

The corn plant has a wide-spreading 
fibrous root system and should be culti
vated differendy from the tap-rooted 
cotton plant. By the time the corn 
plant is 2.5 feet high, surface roots are 
overlapping in the middles. When 
only 15-20-bushel yields are produced, 
improper cultivation may not depress

yields seriously. When the goal is 100 
or even 60 bushels per acre, however, 
deep, late cultivations could be dis
astrous. No attempt was made to 
study the effect of different cultivation 
practices in these fertility experiments, 
but the following rule was used: con
trol weeds early by shallow cultivation 
until corn is 2.5 feet high and then stop 
cultivating. It was interesting to note 
that where adequate stands were pro
vided and weeds were controlled early, 
they were unable to make much 
growth until the corn was “made.”

Under droughty conditions on a 
Lloyd clay loam near Mocksville, the 
per-acre yields obtained from 0, 20, 40, 
80 and 120 pounds of nitrogen were 18, 
30, 45, 50, and 55 bushels per acre 
respectively. Phosphorus and potash 
were added in large amounts and were 
found to be adequate in the plants. 
Although these yields were substan
tially and profitably increased by 
heavy fertilization, it was obvious that 
the yield response was limited by a 
lack of moisture. However, on the 
plots where 3 tons of straw mulch were 
applied on June 16 in addition to the 
high rate of fertilization, the average 
yield was 85 bushels per acre.

Data given in table 1 indicate a lower 
soil temperature and a much larger
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supply of available soil moisture in the 
soils which were mulched.

There were two separate drought 
periods. During the first one (late 
June and early July) the corn leaves 
rolled badly in the unmulched plots 
and only slightly in the mulched. The 
second drought hit around roasting 
ear time (late August) and the plants 
in the unmulched plots wilted and 
dried up considerably, while the corn 
in the mulched plots remained green 
and matured normally.

Costs and Profits
In 1944 eleven corn fertilization ex

periments were conducted under 
weather conditions ranging from good

to very dry. The largest increase due 
to fertilization was from 19 to 107 
bushels per acre (see figure 1), and the 
lowest was from 21 to 53 bushels. The 
latter was obtained under very 
droughty conditions: The average
yields of all 11 experiments were 21, 
32, 48, 59, 63, and 72 bushels per acre 
from plots receiving 0, 20, 40, 60, 80, 
and 120 pounds of nitrogen per acre, re
spectively. Yields from mulched plots 
or cover crop plots were not considered 
in these averages, so that responses are 
due to direct fertilization. Adequate 
stands of adapted hybrids were used 
with adequate phosphoric acid and 
potash in these experiments. Figure 3 

( Turn to page 48)

AVERAGE YIELDS. COSTS. AND RETURNS PER ACRE 
FROM II CORN EXPERIMENTS

<20

105  -

6 0  --

III<ro
< t
or uia

a  4 5  f  <

2 * 1 
3 0  ■*

A V C R A & E  Y IE L O S  

PER ACRE

RETURNS TOR 
L A B O R  A P R O F IT

f e r t i l i z e r  c o s t s
P E R  ACRE

P O U N D S  O F  N IT R O G E N  A P P L IE D  P E R  A C R E

PIXEO C O S T S  A 
POWER C O STS 

PER ACRE

F ig . 3 .  R e tu rn * in  d o lla r*  fro m  average y ie ld * o f  1 1  co rn  ex p e rim en t*. V a lu e* a re  figured  a t 1 9 4 4  
p r ic e *  ( c o r n  $ 1 .5 0  p e r b u ., la b o r  30^ , m u le pow er 2 2 (  p e r h o u r ) .  F e r ti i ia e r  co s t*  in c lu d e  co st 
o f  n itro g en  ap p lied  p lu s th e  co st o f  1 %  tim e* th e  p h o sp h o ric  a c id  and 1 %  tim e * th e  p otash

rem oved b y  th e  given c o rn  y ie ld s.



The Rutabaga Crop in Virginia 
Is Benefited by Boron

B f  Q - W .  S L a r  *

Virginia A gricultural Experim ent Station, Blacksburg, Virginia

THE commercial production of ruta
bagas in Virginia has developed in 

conjunction with cabbage production 
in the mountainous section of the 
southwestern part of the State and is 
confined to Smyth and Wythe Coun
ties. The reason for this relationship 
is that in Southern markets where much 
of the cabbage is marketed there is a 
demand for a limited quantity of ruta
bagas. This demand is met during 
late July and August by shipping 
mixed carloads of cabbage and locally 
grown rutabagas. Later in the season, 
carload lots of rutabagas from Canada 
are imported and reshipped with cab- 
bage.

Rutabagas have been grown in this 
section for about a quarter of a cen

* The writer wishes to acknowledge _ his indebt
edness to E. K. Vaughan for his assistance with 
the experimental work reported here.

tury. The demand has gradually in
creased until at the present time about 
500 acres of rutabagas are grown, 
which in 1943 were valued at $200,000. 
Most of the crop is grown in fairly 
small fields, usually not much more 
than an acre in size.

As a war measure, the Federal Emer
gency Plant Disease Prevention Project 
was established to assist other federal 
and state agencies in locating and eval
uating diseases of crops. It was 
through the activities of this organiza
tion that the presence of a disorder of 
rutabagas known as watercore was 
brought to the attention of the Vir
ginia Agricultural Experiment Station 
in 1943. The early symptoms of the 
disorder were a water-soaked area in 
the center of the rutabaga root. The 
size of the water-soaked area varied 
from a small spot to practically the en-

R u tab aga ro o ts  show ing e x te rn a l sym ptom s o f  b o ro n  d eficien cy . N orm al ro o t on le f t  w ith sm ooth 
s k in ;  b o ro n -d efic ien t ro o t on  rig h t w ith rou gh , b a rk -lik e  sk in .
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tire root. In the more advanced stages 
of the disorder, the tissue near the 
center of the root cracked and decom
position of the root ensued. In one 
field, where most of the plants were 
affected, the grower had cut off the 
tops of the plants in the hope that the 
water-soaked tissue would dry out and 
the roots would return to normal; in
stead, the whole center of the root 
disintegrated. Severely affected roots 
are usually rough and bark-like on the 
exposed part. This symptom cannot 
always be used as a basis of diagnosis, 
although some growers- claim to be 
able.. to detect affected roots in this 
way.

Surveys of the rutabaga crop in 
southwest Virginia for 1943 and 1944 
showed that watercore varied from 0.0 
to over 90 per cent in different fields. 
An estimated 10 per cent of the crop 
showed symptoms of watercore during 
each of these two seasons.

The symptoms of this disorder were 
diagnosed as those caused by a de
ficiency of boron, although boron was 
not known to be deficient in the soils 
of this area. In order to verify this 
diagnosis and, if correct, to determine 
the amount of boron necessary to pre
vent the trouble, experimental work 
was planned for 1944. The county

agent in one of the counties involved 
was able to get two farmers to cooper
ate in the study. They planted ruta
bagas on an area of land where water- 
core had occurred in the past. When 
the plants were in the seedling stage, 
plots were laid out and treated. Each 
plot consisted of three 50-foot sections of 
row. Treatments were randomized 
and replicated five times. Borax was 
applied as a side-dressing at the rates 
of 0, 10, and 20 lbs. per acre. In order 
to obtain a more uniform distribution 
of the borax, it was mixed with sev
eral pounds of soil.

Several weeks after the plots were 
side-dressed, an article by J. D. Mac- 
Lachlan on boron deficiency of ruta
bagas in Canada was received. This 
work showed that in some soils borax 
applied at the rate of 100 lbs. per acre 
failed to prevent watercore, but that 
spraying the foliage with a two per 
cent solution of borax gave good con
trol. Since no information was avail
able on the boron-fixing power of the 
soil under consideration, a supplemen
tary set of plots adjoining those previ
ously treated were sprayed with a two 
per cent solution of borax. Th’is spray 
was applied July 6, when the rutabaga 
roots were about one inch in diameter.

W a terco re  (b o ro n  d e fic ie n cy ) o f  ru ta b a g a . C ross sec tio n  o f  n o rm al ro o t on  le f t  and  ro o t w ith
w atercore  on rig h t.
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Y ie l d  a n d  P e r c e n t a g e  o f  R u t a b a g a s  
A f f e c t e d  w i t h  W a t e b c o r e

Borax rate per acre
20 lb.

0 lb. 10 lb.

O. D. Williams
Yield lb. per

acre........... 9 ,163 11,925 12,019
Per cent

watercore. 93.7 3.3* .45*
O. H. Hendlite

Yield lb. per
acre........... 6,961 7,913 8,597

Per cent
watercore. 18.3 4 .6* 1.1*

O. D. Williams 
Per cent 

watercore.

Unsprayed

89.9

Sprayed

44.4*

* Indicates treatment gave significantly less 
watercore than no borax.

Some of the roots were affected with 
watercore at this time.

The soils on which these experiments 
were conducted were of limestone ori
gin but were quite different otherwise. 
One was in a creek bottom. This was 
a black clay loam that was poorly 
drained. The other was a stiff clay 
loam on a hillside. The pH of these 
soils'was 5.6 and 5.1 respectively, show
ing that an alkaline soil condition had 
nothing to do with the boron defi
ciency in this case.

The rutagabas in the plots were har
vested August 11, at which time the 
harvesting of the crop in this area was 
beginning. Yields were obtained and 
each root was cut in half and exam
ined for watercore. Although the 
average yield was higher in both sets 
of plots where borax was applied, the 
differences were not great enough to 
show significance. The borax appli
cations, however, showed a very sig
nificant effect on the incidence of 
watercore. In the black bottom land 
soil the rutabagas did not grow as well 
as on the seemingly poorer hillside lo
cations and watercore was less preva
lent. In this field, the rutabagas on the

untreated plots showed 18.3 per cent 
watercore, while those from plots re
ceiving 10 lbs. of borax per acre 
showed 4.6 per cent watercore and 
those from plots receiving 20 lbs. per 
acre showed only 1.1 per cent. In the 
other field, 93.7 per cent of the roots 
from the untreated plots developed 
watercore, 3.3 per cent of those from 
plots where borax was applied at the 
rate of 10 lbs. per acre showed water
core, whereas only 0.45 per cent of 
those from plots receiving 20 lbs. per 
acre showed the symptoms. Both 
rates of borax treatments resulted in 
significantly less watercore than oc
curred where no borax was used. Al
though the 20-lb. rate of application 
gave less watercore than the 10-lb. 
rate, the difference between them was 
not significant.

The results of the soil treatment 
were more marked than were those of 
the spray treatment. In the bottom 
land plots, spraying did not affect the 
occurrence of watercore. In the other 
location, the sprayed plots yielded ruta
bagas, 44.4 per cent of which had 
watercore, whereas, unsprayed plots in 
the same block yielded 89.9 per cent 
of affected roots. An earlier spray 
probably would have produced better 
results since watercore was found at 
the time the spray was applied. The 
watercore in the affected roots from 
the sprayed plots was less severe than 
that occurring in roots from the un
sprayed plots, indicating that while 
watercore was present in some of the 
rutabagas at the time the spray was 
applied, its further development was 
prevented.

One grower used a fertilizer con
taining borax on his entire crop in 
1944, while two others used it on parts 
of their crop. In these instances, borax 
was mixed with the fertilizer and ap
plied at the rate of 20 lbs. per acre. No 
watercore was found in the borax- 
treated areas of these fields, although 
affected roots were found in the un
treated sections of the two fields. The 
field where the entire crop was treated 

{Turn to page 45)



Using Poultry Manure 
For Garden Compost

B f Q . O . J (t e in

Extension Poultry Husbandman, Massachusetts State College, Am herst, Massachusetts

THE great expansion of the poultry 
industry and particularly in home 

flocks makes thousands of tons of fer
tilizer available at no added cost. The 
handling of this fertilizer in the least 
objectionable way and with maximum 
results is important to consider.

How can it be handled to conserve 
the plant food? Should inorganic fer
tilizers be added to make it more com
plete? Is it so rich in nitrogen that 
it stimulates excessive leaf growth? 
Does poultry manure create such a 
fly problem that it cannot be handled? 
These are problems that poultry keep
ers, gardeners, and farmers are asking.

To approach these questions, let us 
review the conditions under which 
poultry manure is produced. There 
are two forms of droppings, both of 
which are valuable sources of fertilizer: 
(1) Straight droppings collected on the 
droppings boards or in the droppings 
pit; (2) Floor droppings which run 
about one-third droppings and two- 
thirds litter.

The pit is used very extensively now 
and is gaining yearly. The roost is 18 
to 24 inches from the floor. Droppings 
accumulate on the floor under the roost 
and poultrymen, to save labor, remove 
the droppings about four times a year. 
With the droppings board, the hens are 
within six or eight inches of the roost 
and frequent cleaning is usually in 
order. In most cases', the droppings 
boards are scraped once or twice a week.

The floor droppings accumulate until 
the laying year ends. Litter is stirred 
occasionally and new litter is added 
from time to time. Disposal of the floor 
litter and droppings is an August or 
September job.

Poultry manure is considerably

higher in plant food than other ma
nures. For many years it was not 
understood and there was fear that it 
would burn and injure plants. It is 
exceptionally high in nitrogen and the 
odor of ammonia in the house indicates 
that nitrogen is being lost. This can 
be checked to a large extent, making it 
a more valuable fertilizer. A ton of 
poultry manure contains about 20 
pounds of nitrogen, 16 pounds of 
phosphoric acid, and 8 pounds of pot
ash. In contrast, stable manure con
tains 10 pounds of nitrogen, 5 pounds 
of phosphoric acid, and 10 pounds of 
potash. It is evident that poultry ma
nure contains at least twice the nitro
gen, three times the phosphoric acid, 
and but slightly less potash than stable 
manure.

P reven tin g  L oss

In spite of an unbalanced content of 
plant foods, poultry manure is a ’good 
fertilizer. If handled to prevent loss 
of the nitrogen, it is more valuable. The 
nitrogen loss is greatest in winter when 
the poultry house is tighdy closed and 
humidity is highest. It is under these 
conditions that chemicals which pre
vent the nitrogen from escaping as a gas 
are most valuable to use and most 
needed.

Superphosphate is the best chemical 
for preventing the nitrogen loss. The 
common rate of use is five pounds per 
100 birds per week. It is usually added 
twice weekly, being scattered over the 
droppings boards or the pits. It is also 
sometimes scattered over the litter on 
the floor. This addition of superphos
phate chemically fixes the nitrogen, re
taining most of it in the manure. It

( Turn to page 42)
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P I C T O R I A L

In  th e  S p rin g , a ll young m en’s fa n c ie s  do n o t tu rn  to  th ou gh ts o f  lo r e .



A b o v e : V eg etab le  p ro d u ctio n  can  b e  in creased  3 0  to  5 0  p e r cen t th ro u g h  b an d  fe r tilis in g .

B e lo w : A rin g  o f  fe r t i lis e r ,  p laced  arou nd  a to m a to  p la n t, w ill speed  its  grow th.



A b o v e : C erta in  u n p leasan t jo b s  on  tb e  fa rm  b eco m e less so on a b rig h t S p rin g  m o rn in g .

B e lo w : W ith  seed and fe r t i lis e r  han d y , ad vantage o f  fa v o ra b le  w eather c a n  b e  tfcken.



A b o v e : T h is  young can yo n  in  W isco n sin  was a com m u n ity  eyeso re , low ering th e  cash  v alu e off sur
ro u n d in g  lan d .

B e lo w : B la c k  lo cu st trees  a re  h e a lin g  th e  ugly scars  and  ev en tu ally  w ill y ie ld  a  cro p  off posts.
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Peacetime
Farming

That postwar agriculture will be vitally concerned with the 
peacetime conditions in other industries is well borne out 
in some recent statements by Secretary of Agriculture 
Wickard. “The farm problem in the years after the war 
will be serious enough under any conditions. With wide
spread unemployment it would soon get out of hand.” 

Secretary Wickard is convinced that the level of nonagricultural income and 
employment will do more than any other single factor to determine whether 
the farm people of the United States will be prosperous or poor in the years after 
the war.

Substantiating his convictions, he pointed out that the tendency after the 
war is going to be in the direction of larger and larger farm production. Despite 
scarcities of manpower and materials, farm production during the war has been 
about a third higher than it was in the years before the war. When peace comes, 
there will be more skilled workers, more machinery, and more materials. New 
and better ways of producing crops and livestock will be found. With few 
exceptions, it will be up to the home market for agricultural products to absorb 
this large production. Without full employment, such a home market would 
not be possible.

More specifically, Secretary Wickard stated that with full employment there 
is every reason to believe that the per capita domestic consumption of every im
portant farm product except potatoes and wheat would be higher than for the 
period just before the war. The increase in population would bring total domestic 
consumption of even those products nearly up to the prewar level. The present 
period of full wartime employment has shown conclusively that American con
sumers are disposed to buy more farm products when business activity and the 
national income are high and labor is fully employed. The present level of per 
capita consumption of farm products is not a true measure of what would be 
bought normally under full employment, because rationing is holding down 
purchases of so many kinds of food.

He gave a few estimates of how full employment in the postwar period might 
increase per capita consumption of individual products: Consumption of dairy 
products could be expected to be about 12 per cent higher than for the period just 
before the war. A similar increase would be likely for beef and veal, and a 
slightly higher one for eggs. A gain of about 15 per cent is indicated for truck 
crops, and a much larger one, perhaps as much as 40 per cent, for pork and lard. 
Among the leading non-food products, per capita consumption of wool could be 
expected to rise about one-third, and cotton by about a fifth, above the prewar level.

Taking the increase in national population into account and making allowance 
for net exports, he drew the following conclusions: For every major commodity 
except potatoes, the requirements for United States farm production would be 
higher than average production for the five years before the war—in many 
instances, much higher. The total requirements for our agricultural products
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would be about one-third more than in the prewar period; and fully as large— 
if not a trifle larger—than our total wartime production last year. With farm 
prices at parity, and the general level of all prices about what they are now, sale 
of such a volume of farm products would result in a farm cash income of about 
$5 per cent of what it was last year. This is without any allowance for Govern
ment farm programs or payments.

Suppose full domestic employment is not achieved? Secretary Wickard’s esti
mates along those lines don’t make cheerful listening for farmers. With 7 million 
people out of work, as in 1941, the demand for farm products, especially for meats, 
milk, fruits, and vegetables, would be considerably lower than with full employ
ment. The price average for all farm products could be expected to drop more 
than 10 per cent below parity, and cash income from farm marketings probably 
would be about 60 per cent of what it was last year. With 17 million people out 
of work, as during the last depression, the farm price index probably would drop 
to less than two-thirds of parity, and cash income would shrink to less than one- 
third of what it was last year. Farm income per family would tumble even farther, 
for as city jobs dried up, more and more people would be forced to try to make 
a living on the land.

These estimates and figures by one in position to intelligently survey the situ
ation can well prove a gauge for postwar agricultural planning against employ
ment developments. Agriculture’s interest in these developments is paramount.

H. H. Smallev On February 27 the Nation’s plant-food industry 
'  ’ j lost one of its most important and widely known

members—H. R. Smalley, Director of Soil Improve
ment Work of the National Fertilizer Association. His death came as a great 
shock to all who knew him and leaves a void in this phase of agricultural science 
which will be deeply felt.

A graduate of Purdue University in 1911, as a soil chemist he immediately 
Became identified with soil improvement through the more intelligent use of 
fertilizers. He joined the Association in 1920 as an agronomist and from then 
until his passing, his knowledge and experience increased to earn the general 
regard accorded him—an authority in his field. In his work, he traveled exten
sively throughout this country, and his European contacts were cemented by 
his visit abroad in 1928, again in 1935 when he went as a delegate to the Inter
national Soils Congress, and in 1937 as a delegate to the International Grasslands 
Gongress.

A prolific writer, Mr. Smalley was responsible for a great many articles, booklets, 
books, and motion pictures portraying the more practical uses of fertilizers. He 
served as secretary of the Committee on Fertilizers of the American Society of 
Agronomy, the National Joint Committee on Fertilizer Application, the Plant 
Food Research Committee, the National Joint Committee on Nitrogen Fertiliza
tion, and others. He was a Fellow of the American Society of Agronomy, a 
member of the American Farm Economics Association, Sigma Xi, Sons of the 
American Revolution, Mayflower Society, Masons, and National Grange.

While his work would not have been termed research, Mr. Smalley probably 
did as much as anyone ever has in getting the results of research in soil science 
to the actual benefactors—the growers of America’s crops. His capabilities in 
the execution of this link will be sorely missed.



March 1945 33

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....................
194 3 ....................
194 4 ...................

Cotton 
Cents 
per lb. 
12.4
32.1
12.3
18.9 
26.7
27.6
22.1
15.1
15.9
18.6
17.7
12.4
7.6 
5.8 
8.1

12.0
11.6
11.7
11.1 
8.3 
8.7 
9.6

13.3
18.51
19.84
20.39

Tobacco 
Cents 
per lb.
10.4 
17.3
19.5 
22.8
19.0
19.0 
16.8
17.9 
20.7
20.0
18.6
12.9 
8.2

10.5
12.9
17.1
16.1
17.2
19.9
17.2
13.6
15.1
19.1
28.3 
32.5 
38.0

Potatoes 
Cents 
per bu.
69.6 

249.5
103.8
96.7 
84.1
87.0

113.9 
185.7
132.3 
82.9
93.7

124.4
72.7
43.3
66.0  
68.0
49.4
99.6 
88.3
55.5 
68.1
70.7
64.6 

110.0 
149.2 
141.0

Sweet 
Potatoes 
Cents 
per bu. 
87.6

175.7
118.7
104.8 
104.4
137.0
171.6
156.3
114.0
112.3
118.4
115.8
92.9
57.2 
59.4
79.1
73.9
85.3
91.8
76.9
75.4
85.2
94.4 

108.3
196.7
213.5

Corn 
Cents 
per bu.

64.8
144.2
58.7
58.5 
80.1
91.2
99.9
69.9
78.8 
89.1
87.6
78.0
49.8
28.1
36.5
61.3
77.4
76.7
94.8
49.0
47.6
59.0 
64.3
79.5 

102.7 
113.3

Wheat 
Cents 

per bu. 
88.0

224.1
119.0
103.2
98.9

110.5
151.0
135.1
120.5 
113.4
102.7
80.9
48.8
38.8 
58.1
79.8 
86.4
96.0

107.1
66.1 
63.6
73.9 
84.0

101.8
127.3 
142.8

Hay 
Dollars 
per ton 
11.94 
21.26 
12.96 
11.68 
12.29 
13.28 
12.54 
13.06 
12.00 
10.63
11.56 
11.31
9.76
7.53
6.81

10.67
10.57 
8.93

10.36
7.55
6.95
7.62
8.10

10.05
12.82
15.43

Cottonseed 
Dollare 
per ton 
21.59 
51.73 
22.18
35.04
43.69 
38.34 
35.07 
27.20
28.56
37.70 
34.98
26.25
17.04 
9.74

12.32 
26.12
35.56 
31.78 
30.24 
21.13 
22.17 
24.31
35.04 
44.42
48.26 
52.80

Truck
Crops

R

February. . . .  19.93
March  19.97
April..............  20.24
May...............  19.80
June...............  20.16
July................  20.32
August  20.15
September... 21.02
October  21.25
November. .  
December.. .

20.78
20.85

25.1 
21.9
23.8
37.2
49.2
45.0
39.3
42.9 
41.2
45.1 
43.5

139.0
137.0
137.0
134.0
125.0
138.0
159.0
147.0
142.0
143.0
150.0

211.0
220.0
229.0
236.0
233.0
230.0
258.0
219.0
185.0
164.0
175.0

113.0
114.0
115.0
115.0
115.0
117.0
117.0
116.0
113.0
106.0 
106.0

146.0
146.0
147.0
147.0
143.0
139.0
135.0
135.0
142.0
143.0
145.0

15.90 
16.00 
16.20 
16.10 
15.00
13.90 
14.30 
14.70 
15.20 
15.60 
16.50

52.60
52.70
52.50
52.50 
52.80 
53.00 
53.20 
52.30
52.70 
53.40 
53.10

m s  
January......... 20.20 41.9 158.0 190.0 ,107.0 146.0 17.10 52.80
February.. . . 19.99 31.8 165.0 201.0 106.0 147.0 17.70 52.70

1920................... 259
Index

166
Numbers (1 9 1 0 -1 4  =  

358 201 223
100)

255 178 240
1(1921................... 99 187 149 136 91 135 109 103
1 1922................... 152 219 139 120 90 117 98 162
1 1923................... 215 183 121 119 124 112 103 202
1 1924................... 223 183 125 156 141 126 111 177 159
111925................... 178 161 164 196 154 172 105 162 153
1 1926................... 122 172 267 178 108 154 109 126 143
■ 1927................... 128 199 190 130 122 137 101 132 121
11928................... 150 192 119 128 138 129 89 174 159
11929................... 143 179 135 135 135 117 97 162 149
111930......... •......... 100 124 179 132 120 92 95 122 140
11931................... 61 79 104 106 77 55 82 79 117
11932................... 47 101 62 65 43 44 63 45 102f 1933................... 65 124* 95 68 56 66 57 57 105
■ 1934................... 97 164 98 90 95 91 89 121 004
ft 1935................... 94 155 71 84 119 98 89 165 126
11936................... 94 165 143 97 118 109 75 147 113
■ 1937................... 90 191 127 105 146 122 87 140 1221 1938................... 67 165 80 88 76 75 63 98 101
11939................... 70 131 98 86 73 72 58 103 109
1 1940................... 78 145 102 97 91 84 64 126 121
11941................... 107 184 93 108 99 95 68 162 145
■ 1942................... 149 272 158 124 123 116 81 206 199
■ 1943................... 160 313 214 225 158 145 107 224 245
*1944................... 165 365 203 244 175 162 129 245 217

February. . . . • 161 241 200 241 174 166 133 244 204
March............ 161 211 197 251 176 166 134 244 191
April.............. 163 229 197 261 177 167 136 243 184
May............... 160 358 193 269 177 167 135 243 217
June.............. 163 473 180 266 177 163 126 245 245
July................ 164 433 198 263 181 158 116 245 236
August........... 163 378 228 295 181 153 120 246 253

1  September.. . 170 413 211 250 179 153 123 242 239
October.......... 171 ' 396 204 211 174 161 127 244 192
November.. . 168 434 205 187 164 163 131 247 188
December.... 168 418 216 200 164 165 138 246 22811945
January......... 163 403 227 217 165 166 143 245 262I  February.... 161 306 237 229 164 167 148 244 223
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Wholesale Prices of Ammoniates
Fish scrap, Fish scrap, Tankage Highgradei

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

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. 4 
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................. 3.04 2.58 6.07 4.66 3.54 4.75 4.99
1923................. 3.02 2.90 6.19 4.83 4.25 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 4.70 3.97 4.75
1926................... 3.06 2.41 4.40 4.95 4.15 4.36 4.90
1927................. 3.01 2.26 5.07 5.87 4.35 4.32 5.70
1928................. 2.67 2.30 7.06 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 4.78 4.96 4.15 3.79 4.58
1931............. 2.34 1.46 3.10 3.95 3.33 2.11 .46
1932................. 1.87 1.04 2.18 2.18 1.82 1.21 1.36
1933................. 1.52 1.12 2.95 2.86 2.58 2.06 2.46
1934................. 1.52 1.20 4.46 3.15 2.84 2.67 3.27
1935................. 1.47 1.15 4.59 3.10 2.65 . 3.06 3.65
1936................. 1.53 1.23 4.17 3.42 2.67 3.58 4.25
1937................. 1.63 1.32 4.91 4.66 3.65 4.04 4.80
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
1943................. 1.75 1.42 6.30 5.77 3.34 4.86 6.62
1944................... 1.75 1.42 7.68 5.77 3.34 4.86 6.71

February 1.75 1.42 7.40 5.77 3.34 4.86 6.71
March.......... 0.75 1.42 7.40 5.77 3.34 4.86 6.71
April............ 1.75 1.42 7.50 5.77 3.34 4.86 6.71
May............. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
June............. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
July.............. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
August.......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
September. . 1.75 1.42 7.81 5.77 3.34 4.86 6.71
October......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
November.., 1.75 1.42 7.81 5.77 3.34 4.86 6.71
December..., 1.75 1.42 7.81 5.77 3.34 4.86 6.71

1945
January......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
February. . . . 1.75 1.42 7.81 5.77 3.34 4.86 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 84 126 140 146 129 139
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 12 * 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 89 106 131
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 49 175 163 110 150 192
1943................... 65 50 180 163 110 144 189
1944................... 65 50 219 163 110 144 191

February 65 50 211 163 110 !44 ' 191
March............ 65 50 211 163 110 144 191
April.............. 65 50 214 163 110 144 191
May............... 65 50 223 163 110 144 191
June............... 65 50 223 163 110 144 191
July................ 65 50 223 163 110 144 191
August........... 65 50 223 163 110 144 191
September. . . 65 50 223 163 110 144 191
October.......... 65 50 223 163 110 144 191
November. . . 65 50 223 163 110 144 191
December.. . . 65 50 223 163 110 144 191

1945
January......... 65 50 223 163 110 144 191
February. . . . 65 50 223 163 110 144 191
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Tennessee Muriate Sulphate Sulphate Manure Kainit
phosphate of potash of potash of potash salts 20%

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

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

per unit per ton >er ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14......... $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657 $0,655
1922............... .566 3.12 6.90 .632 .904 23.87 .508
1923............... .550 3.08 7.50 .588 .836 23.32 .474
1924............... .502 2.31 6.60 .582 .860 23.72 .472
1925............... » .600 2.44 6.16 .584 .860 23.72 .483
1926............... .598 3.20 5.57 .596 .854 23.58 .537 .524
1927............... .525 3.09 5.50 .646 .924 25.55 .586 .581
1928............... .580 3.12 5.50 .669 .957 26.46 .607 .602
1929............... .609 3.18 5.50 .672 .962 26.59 .610 .605
1930............... .542 3.18 5.50 .681 .973 26.92 .618 .612
1931............... .485 3.18 5.50 .681 .973 26.92 .618 .612
1932............... .458 3.18 5.50 .681 .963 26.90 .618 .591
1933............... .434 3.11 5.50 .662 .864 25.10 .601 .565
1934............... .487 3.14 5.67 .486 .751 22.49 .483 .471
1935............... .492 3.30 5.69 .415 .684 21.44 .444 .488
1936............... .476 1.85 5.50 .464 .708 22.94 .505 .560
1937............... .510 1.85 5.50 .508 .757 24.70 .556 .607
1938............... .492 1.85 5.50 .523 .774 15.17 .572 .623
1939............... .478 .190 5.50 .521 .751 24.52 .570 .670
1940............... .516 .190 5.50 .517 .730 24.75 .573
1941............... .547 1.94 5.64 .522 .780 25.55 .570
1942............... .600 2.13 6.29 .522 .810 25.74 .205
1943............... .631 2.00 5.93 .522 .786 25.35 .195
1944............... .645 2.10 6.10 .522 .777 25.35 .195

February.. .640 2.00 6.10 .535 .797 26.00 .200
March........ .640 2.00 6.10 .535 .797 26.00 .200
April.......... .640 2.00 6.10 .535 .797 26.00 .200
May........... .640 2.00 6.10 .535 .797 26.00 .200
June........... .640 2.00 6.10 .471 .701 22.88 .176
July............ .646 2.16 6.10 .503 .749 24.44 .188
August .650 2.20 6.10 .503 .749 24.44 .188
September. .650 2.20 6.10 .503 .749 24.44 .188
October.... .650 2.20 6.10 .535 .797 26.00 .200
November. .650 2.20 6.10 .535 .797 26.00 .200
December.. .650 2.20 6.10 .535 .797 26.00 .200

1945 
January. . . .650 2.20 6.10 .535 .797 26.00 .200
February. . .650 2.20 6.13 .535 .797 26.00 .200

1922............... 106
Index Numbers (191 0 *1 4  =  1 0 0 )

87 141 89 95 99 78
1923............... 103 85 154 82 88 96 72
1934............... 94 64 135 82 90 98 72
1925............... 110 68 126 82 90 98 74
1926............... 112 88 114 83 90 98 " 8 2 80
1927............... 100 86 113 90 97 106 89 89
1928............... 108 86 113 94 100 109 92 92
1929............... 114 88 113 94 101 110 93 92
1930............... 101 88 113 95 102 111 94 93
1931............... 90 88 113 95 102 111 94 93
1932............... 85 88 113 95 101 111 94 90
1933............... 81 86 113 93 91 104 91 86
1934............... 91 87 110 68 79 93 74 72
1935............... 92 91 117 58 72 89 68 75
1936............... 89 51 113 65 74 95 77 85
1937............... 95 51 113 71 79 102 85 93
1938............... 92 51 113 73 81 104 87 95
1939............... 89 53 113 73 79 101 87 93
1940............... 96 53 113 72 77 102 87
1941............... 102 54 110 73 82 106 87
1942............... 112 59 129 73 85 106 84
1943............... 117 55 121 73 82 105 83
1944............... 120 58 125 73 82 105 83

February. . 119 55 125 75 84 108 83
March........ 119 55 125 75 84 108 83

K April.......... 119 55 125 75 84 108 83
May........... 119 55 125 75 84 108 83
June........... 119 55 125 66 74 95 80
July............ 121 60 . 125 70 79 101 82
August 121 61 * 125 70 79 101 82
September. 121 61 125 70 79 101 82
October.... 121 61 125 75 84 108 83
November. 121 61 125 75 84 108 83
December.. 121 61 125 75 84 108 83

1945 
January. . . 121 61 125 75 84 108 83
February. . 121 61 126 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities

Prices paid 
by farmers Wholesale

Farm
prices*

for com
modities 
bought*

prices 
of all com- 
moditiest

Fertilizer
materials}

Chemical
ammoniates

Oiganic
ammoniates

Superphos
phate PotasH

1922................ 132 149 141 116 101 145 106 85
1923................ 143 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 156 151 112 100 131 109 80
1926................ 146 155 146 119 94 135 112 86
1927................ 142 153 139 116 89 150 100 94
1928................ 151 155 141 121 87 177 108 97
1929................ 149 154 139 114 79 146 114 97
1930................ 128 146 126 105 72 131 101 99
1931................ 90 126 107 83 62 83 90 99
1932................ 68 108 95 71 46 48 85 99
1 933 .. ......... 72 108 96 70 45 71 81 95
1 9 3 4 ............... 90 122 109 72 47 90 91 72
1935................ 109 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 122 131 126 81 50 129 95 75
1938................ 97 123 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 124 131 127 86 56 130 102 77
1942................ 159 152 144' 93 57 161 112 77
1943................ 192 167 150 94 57 160 117 77
1944................ 195 176 151 96 57 174 120 76

Febru ary .. 195 175 151 96 57 171 119 78
M arch........ 196 175 151 96 57 171 119 78
April........... 196 175 152 96 57 172 119 78
M ay......... '. 194 175 152 97 57 175 119 78
Ju n e ............ 193 176 151 95 57 175 119 69
Ju ly ............ 192* 176 152 96 57 175 121 74
August.. . . 193 176 151 96 57 175 121 74
September. 192 176 151 96 57 175 121 74
October. . . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945
January. . . 201 179 153 97 57 175 121 78
February. . 199 179 153 97 57 175 121 78

* 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 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 rew eighted as of March 1940 and November 1942.

1 B e g i n n i n g  w i t h  J u n e  1 9 4 1 ,  m a n u r e  s a l t s  p r i c e s  a r e  F .  O . B .  m i n e s ,  t h e  o n l y  
b a s i s  n o w  q u o t e d .

* *  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 % .



  M ellon  co n ta in s  a  sh o rt review  o f  som e o f  th o  m ost p ra c tic a l  and  im p o rta n t b n llc t in s v and lis ts
_ recent 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 griculture, th e  S ta te  E xp erim en t S ta tio n s , 
sd Canada, re la tin g  to  F e r tilis e rs , S o ils , C rop s, an d  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  
{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  co v erin g  a ll  p u b lie a tio n s  fro m  th ese  

eurces on  tho  p a r tic u la r  s u b je c ts  nam ed.

fertilizers '

"Inspection of Commercial Fertilizers," Agr. 
Ixp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
99, May 1944, F. W. Qttackenbush. 0 , W. 
ord, A. S. Carter, H. L. Mitchell, C. M. Cohee,
, W. Jackman, L. C. Shenberger, and H. C. 
Kennedy.

Official Inspections 193," Me. Agr. Exp.. 
)ta.j Orono, Me., E. R. Tobey.

"Fertilizer Recomendations for 1945," Depts. 
>/ Soil Science & Hort., Mich. State College, 
last Lansing, Mich., E. Bui. 159 (Rev.), Feb. 
1945.

Fertilizer Analyses and Registrations," Div. 
f Feed & Fert. Control, Minn. Dept, of Agr., 
t. Paul, Minn.

Commercial Nitrogen for Oats: Yazoo-Mis- 
issippi Delta," Agr. Exp. Sta., Miss. State Col• 
'ege, State College, Miss., S. Sheet 380, Oct. 
1944, John Pitner.

"Wartime Crop Fertilization in Tennessee," 
gr. Ext. Serv., Univ. of Tenn., Knoxville, 
enn., Publ. 265 (Rev.), Jan. 1945, H. E. 

\Hcndrick_s.
"Nitrate Profitable on Small Grains," Agr. 

xp. Sta., Univ. of Tenn., Knoxville, Tenn., 
|Cir. 88, Jan. 1945, L. R. Neel.

"Report on Inspection of Comercial Fertiliz
ers and Agricultural Lime Products for 1944," 
<4gr. Exp. Sta., Univ. of Vt. & State Agr. Col- 
ege, Burlington, Vt., Bui. 516, Sept. 1944, 

Lewell S. Walter and Eugene F. Boyce.
Fertilizers in 1945," Ext. Serv., College of 

Agr., Univ. of Wis., Madison, Wis., Sp. Cir., 
%Dec. 1944, Emil Truog, C. J. Chapman, and 
|£. C. Berger.

Soils
"The Determination and Interpretation of 

Soil pH Values," Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., T. Bui. 104, Oct. 15, 1944, W. 
T. McGcorgc.

"Composting and Mulching," Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., P. Bui. 602, Oct. 
1944, F. B.'Smith and Geo. D. Thornton.

" “Obtaining Soil Samples for Chemical An- 
11 alysis," Ga. Exp. Sta., Experiment, Ga., P. Bui. 

489, Dec. 3, 1943, L. C. Olson.
"The Story of Indiana Soils," Agr. Exp. Sta., 

Purdue Univ., Lafayette, Ind., Sp. Cir. 1, June 
1944, T. M. Bushnell.

"An Efficient, Labor-Saving Method of 
Steaming Soil," Ext. Serv., N. Y. State College

of Agr., Cornell Univ., Ithaca, N. Y., Bui. 
635, fan. 1944, A. W. Dimock, and Kenneth 
Post.

"The Cumberland Plateau in Tennessee," 
Agr. Exp. Sta., Univ. of Tenn., Knoxville, 
Tenn., Bui. 192, Sept. 1944, F. N. Masters and
C. E. Allred.

"Testing Soils for Limestone and Fertilizer 
Needs," Agr. Ext. Serv., Univ. of Tenn., Knox
ville, Tenn., Publ. 283, June 1944, H. E. Hen
dricks and B. W. Hatcher.

"Water Conservation in Great Plains Wheat 
Production," Agr. Exp. Sta., Texas A. 6r M. 
College, College Station, Texas, Bui. 655, Aug. 
1944, H. H. Finnell.

"Report of the Chief of the Soil Conserva
tion Service, 1944," U.S.D.A., Washington,
D. C., Oct. 16, 1944, H. H. Bennett.

Crops
" Sixty-ninth Annual Report," Ont. Dept, of 

Agr., Ontario, Canada.
"Report of the Minister of Agriculture," Ont. 

Dept, of Agr., Toronto, Ont., Canada.
"Sixty-sixth Report of the Conn. Agricul

tural Experiment Station," New Haven, Conn.
"Factors Affecting Composition of Everglades 

Grasses and Legumes With Special Reference to 
Proteins and Minerals," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 403, Oct. 1944, J. R. 
Neller.

"Commercial Vegetable Varieties for Flor
ida," Agr. Exp. Sta., Univ. of Fla., Gaines
ville, Fla., Bui. 405, Dec. 1944, E. M. Ander
sen, J. R. Beckcnbach, A. H. Eddins, E. N. Mc- 
Cubbin, R. W. Ruprecht, F. S. Jamison, and
E. C. Minnum.

"Effect of Various Factors Upon the Ascorbic 
Acid Content of Some Florida-Grown Mangos," 
Agr. Exp. Sta., Univ. of Fla., Gainesville, Fla., 
Bui. 406, Jan. 1945, M. J. Mustard and S. J. 
Lynch.

"Ginger Growing in Florida," Agr. Exp. 
Sta., Univ. of Fla., Gainesville, Fla., P. Bui. 
601, Oct. 1944, S. J. Lynch and R. J. Wilmot.

"Azalea Culture for Florida," Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., P. Bid. 603, Oct. 
1944, R. J. Wilmot.

"Twenty-fourth Annual Report 1943-1944 
Ga. Coastal Plain Exp. Sta.i Univ. System of 
Ga., Tifton, Ga., Bui. 40, July 1944.

"Cotton Varieties for South Georgia Farms," 
Ga. Coastal Plain Exp. Sta., Tifton, Ga., Mimeo. 
Paper 34, Jan. 16, 1945.

37
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"Planting and Culture of Blueberries," Ga. 
Coastal Plain Exp. Sta., Tif ton, Ga., Mimeo. 
Paper 35, fan. 23, 1945.

“Corn Varieties for General Planting in 
South Georgia," Ga. Coastal Plain Exp. Sta., 
Tifton, Ga., Mimeo. Paper 36, fan. 23, 1945.

"Kudzu," Ga. Coastal Plain Exp. Sta., Tif
ton, Ga., Mimeo. Paper 37, Jan. 27, 1945.>

"Hybrid Corn for the Georgia Coastal 
Plain," Ga. Coastal Plain Exp. Sta., Tifton, Ga., 
Mimeo. Paper 38, Feb. 6, 1945.

"Improving Bluegrass Pastures," Agr. Exp. 
Sta., Univ. of III., Urbana, 111., Bui. 504, Aug. 
1944, W. B. Nevens.

"Better Pastures for Dairy Cattle," Agr. 
Exp. Sta., Univ. of 111., Urbana, III., Bui. 505, 
Oct. 1944, W. B. Nevens.

"Science Solves Farm Problems and Aids 
Agricultural Production," Agr. Exp. Sta., Pur
due Univ., Lafayette, Ind., 56th A.R.

"The Maine Agricultural Experiment Station 
Report of Progress for Year Ending June 30, 
1944," Agr. Exp. Sta., Univ. of Me., Orono, 
Me., Bui. 426, June 1944.

"The Performance of Hybrid Corn in 1944,” 
Agr. Exp. Sta., Univ. of Md., College Park., 
Md., Mis. Publ. 30, Dec. 1944, R. G. Rothgeb.

",Sweet Corn Field Trials, 1944," Agr. Exp. 
Sta., Univ. of Md., College Park, Md., Mis. 
Publ. 31, Dec. 1944, R. G. Rothgeb.

“Trellis Tomatoes," Agr. Exp. Sta., Mass. 
State College, Amherst, Mass., Bui. 419, Nov. 
1944, R. E. Young.

"Forest Trees and Shrubs, What-Where- 
How to Plant," Ext. Serv., Mich. State College, 
East Lansing, Mich., Bui. 264, Oct. 1944, T. D. 
Stevens.

"Maturity Ratings of Corn Hybrids Regis
tered for Sale in Minnesota in 1944," Agr. Exp. 
Sta., Univ. of Minn., St. Paul, Minn., Bui. 
383, fan. 1945, R. F. Crim, H. K. Hayes. E. H. 
Rinke, R. E. Hodgson, R. 0  Bridgford, and 
R. S. Dunham.

"Your Flax Crop,” Agr. Ext. Serv., Univ. of 
Minn., St. Paul, Minn., E. Fold, 128, fan. 1945.

"Hodo, A New Sirup Sorghum, Described," 
Agr. Exp. Sta., Miss State College, State Col
lege, Miss., Inf. Sheet. 310, March 1944, W. S. 
Anderson.

"Sugarcane Varieties: Poplarville, 1943," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Inf. Sheet 313, May 1944, T. E. 
Ashley.

"Report on Eleven Irish Potato Varieties 
During 1944," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Inf. Sheet 321, Sept. 
1944. H. H. Foster.

"Tomato Varieties: Poplarville, 1944,” Agr. • 
Exp. Sta., Miss. State College, State College, 
Miss., Inf. Sheet 322, Oct. 1944, T. E. Ashley.

"Delta Pasture Survey," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Inf. Sheet 
323, Oct. 1944, H. W. Bennett.

"Soybean Varieties for Grain, 1943," Agr. 
Exp. Sta., Miss. State College, State College,

Miss., Inf. Sheet 372, April 1944, R. B. Carr 
and Paul R. Henson.

"The Response of Four Corn Varieties to 
Variable Stands with Four Nitrogen Levels," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Service Sheet 373, April 1944, 
P. W. Gull and John Pitner.

"Small Grains Test, Stoneville, 1944,” Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Service Sheet 379, Sept. 1944. P. W. 
Gull.

"Tensile Strength of Yucca Fibers," Agr. 
Exp. Sta., N. M. A. & M. College, State College, 
N. M., Bui. 316, Aug. 1944, C. W. Botkin and 
L. B. Shires.

"Sixty-third Annual Report for the Year 
Ended June 30, 1944,” N. Y. State Agr. Exp. 
Sta.. Geneva, N. Y .

"Victory Gardening," State College of Agr., 
Cornell Univ., Ithaca, N. Y., Bui. 631, Jan. 
1944, A. J. Pratt, W. E. Blauvelt, and A. W. 
Dimock-

"Spring Grains Are Emergency Crops,” State 
College of Agr., Cornell Univ., Ithaca, N. Y., 
Bui. 637, W. E. Bui. 115, 1944, F. P. Bussell 
and S. R. Aldrich.

"Sweet Corn for Marketing and Processing," 
State College of Agr., Cornell Univ., Ithaca, N. 
Y., Bui. 644, March 1944, R. D. Sweet and
C. B. Raymond.

"Winter Wheat, Barley, and Rye,” State Col
lege of Agr., Cornell Univ., Ithaca, N. Y., Bui. 
650, W. E. Bui. 119, June 1944, G. H. Serviss 
and F. P. Bussell.

"The Quality of Vegetable Seeds on Sale 
in New York in 1943," N. Y. State Agr. Exp. 
Sta., Geneva, N. Y., Bui. 707, March 1944, 
M. T. Munn.

"A Study of Conditions That Affect the 
Germination of Scirpus Seeds," Agr. Exp. Sta., 
Cornell Univ., Ithaca, N. Y., Mem. 257, March 
1944, Duane lsely.

"Agronomy Suggestions for November," 
Agr. Ext. Serv., N. C. College of Agr., Raleigh, 
N. C.

"Annual Report of the N. Dak• Agr. Exp. 
Sta.," Agr. Exp. Sta., N. Dak• Agr. College, 
State College Station, Fargo, N. Dak-, 1942.

"Annhal Report of the N. Dak- Agricultural 
Experiment Station,” Agr. Exp. Sta., N. Dak- 
Agr. College, State College Station, Fargo, 
N. Dak-, 1943.

"Grape Growing in Ohio," Depts. of Hort., 
Entomology, and Botany, Ohio State Univ., 
Columbus, Ohio, Bui. 250, May 1944, Frank 
H. Beach.

"Culture of Greenhouse Roses," Agr. Exp. 
Sta., Wooster, Ohio, Bui. 654, Dec. 1944, Alex 
Laurie and D. C. Kiplinger.

"Science Serving Agriculture," Agr. Exp. 
Sta., Okla. A. & M. College, Stillwater, Okla., 
Biennial Report 1942-1944, Part I.

"Science Serving Agriculture," Agr. Exp. 
Sta., Okla. A. Sr M. College, Stillwater, Okla., 
Biennial Report 1942-1944, Part II.

"Corn Varieties and Hybrids 1944," Agr.
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I Exp. Sta., Okla. A. & M. College, Stillwater, 
i OkJa., Bui. B. 283, Jan. 1945, James S. Broods.
| "Crops to Grow for Dairy Cows," Agr. Exp.

I
 Sta., Ore. State College, Corvallis, Ore., S. Cir. 
165, Sept. 1944, I. R. Jones and D. C. Mum- 
ford.

"For Higher Yields . . .  Top Dress Small

I
 Grains," Ext. Serv., Univ. of Tenn., Knoxville, 
Tenn., Leaf. 75, Jan. 1945, H. E. Hendricks.

"Essential Oils Production in East Texas," 
Agr. Exp. Sta., A. & M. College of Texas, 
College Station, Texas, P. R. 907, Oct. 18, 
1944. J. C. Ratsek and J. H. Sorrels.

"Agricultural Research . Serves Farmers, 
Ranchers and Industry, 55th and 56th Annual 
Reports 1942-1943," Agr. Exp. Sta., A. dr M. 
College, College Station, Texas.

"Twenty-ninth Annual Report," Agr. Ext.
I Serv., Univ. of Vt. & State Agr. College, Bur- 
I lington, Vt., E. Bui. 29, Dec. 1944.

"Five and Fifty Years 1888-1942," Agr. Exp. 
I Sta., Univ. of Vt., Burlington, Vt., Bui. 515, 
I Sept. 1944, J. L. Hills.

"Agriculture of Vermont," 22nd Biennial 
Rpt., Comm, of Agr., Burlington, Vt., July 1, 
1942 through June 30, 1944.

"Plant Corn Hybrids for Higher Yields," 
Agr. Ext. Serv., Blacksburg, Va., Bui. 163, 

I 1944, W. H. Byrne, W. W. Lewis, and H. M. 
I McVicker.

"Higher Yields of Better Tobacco," Agr. Ext. 
I Serv., Blacksburg, Va., Cir. E-386, Jan. 1945.

"Sixteenth Biennial Report July 1942 to June 
I 1944," W. Va. Dept, of Agr., Charleston, 
I W. Va.

"West Virginia Grasses,’’ Agr. Exp. Sta., 
1 Morgantown, W. Va., Bui. 313, May 1944, 
I  Earl L. Core, Earl E. Berkley, and H. A. Davis.

!
"Winter Barley in West Virginia," Agr. 
Exp. Sta., W. Va. Univ., Morgantown, W. Va., 
Bui. 314, July 1944, R. O. Weibel.

1 “Soybean Trials in Wyoming’’ Agr. Exp. 
I  Sta., Univ. of Wyo., Laramie, Wyo., Bui. 267, 
I  Aug. 1944, W. L. Quayle.

J
"Report of the Secretary of Agriculture 
1944," US.D.A., Washington, D. C.

■ "Report of Cooperative Extension Work in

I
 Agriculture and Home Economics, 1944," 

US.D.A., Washington, D. C. 
m “Report of the Chief of the Office of Experi-

I  ment Stations, Agricultural Research Adminis- 
I /ration, 1944," US.D.A., Washington, D. C.

"Pruning and Training Tomatoes in the 
I South," US.D.A., Washington, D. C., Cir. 
I 712, Nov. 1944, M. T. Deonier, G. P. Hoffman, 
I  C. E. Steinbauer, and L. R. Parish.

"Place and Season Effects on Yields and 
Starch Content of 38 Kinds of Sweetpotatoes," 
US.D.A., Washington, D. C., Cir. 714, Nov.
1944, V. R. Boswell, M. T. Deonier, R. L.

I Carolus, J. B. Edmond, O. B. Garrison, H. L.
Cochran, O. Woodard, W. S. Anderson, J. C.

J Miller, and R. E. Wright.
"Picking Maturity of Apples," U.S.D.A., 

Washington, D. C., Cir. 711, Oct. 1944, Mark
H. Haller and J. R. Magness.

"Potato Production in the Northeastern and 
North Central States," U.S.D.A., Washington,
D. C., F. B. 1958, Sept. 1944, P. M. Lombard 
and B. E. Brown.

"Market Diseases of Fruits and Vegetables," 
U.S.D.A., Washington, D. C., Mis. Publ. 541, 
Oct. 1944, Glen B. Ramsey and James S. 
Wiant.

Economics

"Arizona Agriculture 1945," Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., Bui. 194, Jan. 
1945, G. W. Barr.

"Combinations of Enterprises on Plantations 
in the Lower Arkansas River Delta," Agr. Exp. 
Sta., Univ. of Ark., Fayetteville, Ark., Bui. 449, 
June 1944, John W. White.

"Peach Marketing Practices in the Nashville- 
Highland District of Arkansas in 1940," Agr. 
Exp. Sta., Univ. of Ark.., Fayetteville, Ark., 
Bui. 452, June 1944, J. W. White and O. T. 
Osgood.

",Indiana, The Land and the People," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Bui. 
496, July 1944.

"Choosing and Buying a Maine Farm," Ext. 
Serv., Univ. of Me., Orono, Me., Bui. 326, Nov. 
1944.

"Maine Farm Production Goals for 1945," 
Ext. Serv., Univ. of Me., Orono, Me., Cir. 208, 
Jan. 1945.

"Maryland Farm Statistics," Agr. Exp. Sta.. 
Univ. of Md., College Park, Md., Bui. X3, 
Jan. 1944, C. E. Burkhead, D. B. Wilson, and 
A. B. Hamilton.

"Some Legal Requirements for Cooperative 
Associations," Agr. Ext. Serv., Univ. of Minn., 
St. Paul, Minn., Bui. 245, Jan. 1945, W. H. 
Dankers.

"1945 Farm Outlook for Minnesota," Agr. 
Ext. Serv., Univ. of Minn., St. Paul, Minn.,
E. Pamphlet 140, Jan. 1945, W. H. Dankers. 

"Economic Studies of Vegetable Farming in
New York ///• Truck Crop Production and 
Prices," Agr. Exp. Sta., N. Y. State College of 
Agr., Ithaca, N. Y., A.E. 480, July 1944, E. G. 
Misner.

"Why Some New York Farms Changed in 
Size From 1941 to 1943," Agr. Exp. Sta., 
Cornell Univ., Ithaca, N. Y., A.E. 489, July 
1944, W. M. Curtiss.

"Oregon’s Miscellaneous Specialty Crops 
1936-1943," Ext. Serv., Oreg. State College, 
Corvallis, Ore., E. Bui. 636, June 1944, M. D. 
Thomas, L. R. Breithaupt, and N. I. Nielsen.

"Man Labor Requirements for Apples and 
Pears in the Hood River Valley, Oregon," Agr. 
Exp. Sta., Ore. State College, Corvallis, Ore., 
S. Bui. 420, July 1944, J. H. Blosser, E. R. 
Franklin, and D. C. Mumford.

"Man Labor Requirements for Potatoes in 
Klamath County, Oregon," Agr. Exp. Sta., 
Ore. State College, Corvallis, Ore., S. Bui. 421, 
July 1944, J. H. Blosser, E. R. Franklin, and 
D. C. Mumford.
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",Man Labor Requirements for Cane Fruits 
and Tomatoes in the Willamette Valley, Ore
gon," Agr. Exp. Sta., Ore. State College, Cor
vallis, Ore., S. Bui. 422, July 1944, John H. 
Blosser, E. R. Franklin, and D. C. Mumford.

",Effectiveness of Providing Aid to Low- 
income Farmers," Agr. Exp. Sta., Pa. State 
College, State College, Pa., Bui. 466, Sept. 
1944, Paul I. Wrigley.

"An Inventory of Farmers’ Cooperatives 
Operating in Pennsylvania in 1943," Agr. Exp. 
Sta., Pa. State College, State College, Pa., Paper 
1254, Nov. 1944, J. K. Stern.

"Marketing South Carolina Sweet Potatoes," 
Agr. Exp. Sta., Clemson Agr. College, Clemson, 
S. C., Bui. 352, Nov. 1944, W. T. Ferrier.

“ Virginia Rural Organization Trends and 
Needs," Agr. Exp. Sta., Blacksburg, Va., R. Soc. 
Rept. 30, June 1944.

"Report of the Chief of the Agricultural Ad
justment Agency 1944,” U.S.D.A., Washington, 
D. C.

“Report of the President of the Commodity 
Credit Corporation, 1944," U.S.D.A., Wash

ington, D. C., Oct. 15, 1944, /. B. Hutson.
"1945 Agricultural Conservation Program 

Bulletin," AAA, U.S.D.A., Washington, D. C , 
ACP-1945, fan. 15, 1945.

Regional Agricultural Conservation Program, 
1945, North Central• Region, NCR-901, 111., 
Ind., la., Mich., Minn., Mo., Nebr., Ohio, S. D., 
Wis. East Central Region ECR-901, Del., Ky., 
Md., N. C., Tenn., Va. W. Va. Northeast 
Region, NER-910, Conn., Me., Mass., N. H.r 
N. /., N. Y., Pa., R. I., Vt., U.S.D.A. Wash-' 
ington, D. C.

“Report of the Chief of the Bureau of Agrt- 
ctdtural Economics, Fiscal Years 1943-44,”' 
U.S.D.A., Washington, D. C., Oct. 1, 1944.

"Farm Land Values and the War,” US.
D.A., Washington, D. C., The Farmer and the 
War, No. 1 (Rev.), Sept. 1944.

"Let’s Talk About Buying and Selling Farm 
Products Abroad,” U.S.D.A., Washington,
D.C., D.S. 25, 1944.

"International Trade Increases Demand for 
Farm Products," U.S.D.A., Washington, D. C.. 
A1S-1, Aug. 1944.

Extra Good Gardens
The small garden can be an extra 

good garden. And in the garden “extra 
good” transforms itself into “extra 
food,” says Victory Garden head
quarters at the U. S. Department of 
Agriculture, recommending “extra 
good” as a practical response to pleas 
of the President and the War Food Ad
ministration for full production of 
home grown food in 1945.

The 1944 victory gardens in towns 
and cities averaged about 20 by 25 feet 
—only about a third of the area recom
mended as desirable to furnish fresh 
vegetables for the average family, plus 
surplus for canning and storing. If the 
1945 garden can’t be larger, it can be 
made extra good—to produce more 
food to the square yard. Extra good 
means extra food.

Just because of its smallness, the small 
garden can be extra good. The gar
dener can devote more time and effort 
to each square yard of the smaller area.

Some of the “extras” that account for 
the extra food—and satisfaction—are: 

Extra good preparation—careful 
thorough spading when the soil is in

the right condition, followed by thor
ough raking to provide a firm fine seed
bed.

Extra fertilization—compost or stable 
manure and fertilizer spaded in early, 
side-dressings and mulches as needed, 
fresh fertilizer for summer plantings 
for fall harvest.

Extra good cultivation—in a small 
garden it is all hand work, and by culti
vating closely and carefully the gar
dener can space rows closer and can 
intercrop, and then by watching his step 
can keep close space rows clear of weeds 
that compete with crops.

Extra good control of pests and dis
eases—using the right sprays and dusts 
at the right time, paying attention to 
insuring good protection of the smaller 
number of plants.

Extra good planning—this comes first 
and continues through the summer, 
taking advantage of each specially 
favorable opportunity to grow a little 
more, and if there is an unfavorable 
development, revising plans promptly 
to make a wise substitution.
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Experience with Victory Gardening 
in backyards and on vacant lots and 
tracts in cities and towns has led many 
of the old timers who are acting as 
volunteer leaders to revise their esti
mates on use of commercial fertilizers 
—often to double them—reports Vic
tory Gardening headquarters at the 
U. S. Department of Agriculture.

For a garden 30 by 50 feet, for ex
ample, many of the experiment stations 
suggest use of about 50 or 60 pounds 
of Victory Garden fertilizer applied 
immediately after spading, then deeply 
raked into the surface soil before plant
ing; or equivalent amounts applied in 
trenches two or three inches to one side 
of a planting row just before seed goes 
into the ground. Or some of this sup
ply may be reserved for side-dressing of 
the rows after the plants are well started.

For fertile soil that is in good physical 
condition—as in many farm gardens— 
this may be all the fertilizer that it

would pay to use. But many of the 
Victory Gardens have had to be in soil 
that is only second or third rate from £  
gardening standpoint. For such soils,, 
many experienced garden leaders have 
found that crop prospects on a 30 by 50* 
garden are improved considerably by 
using 70 to 80 pounds of fertilizer at 
early spading time, and an additional 
25 or 30 pounds in midsummer as a 
top-dressing or when preparing the soil 
for a succeeding crop.

When there is manure or compost 
available for turning under in the 
spring spading, a good way of apply
ing part of the fertilizer is to scatter it 
over the blanket of compost or manure 
and work all of this into the soil. The 
extra plant food mixed well with the 
compost hastens the final decay of the 
compost and provides a reserve of fer
tility which many of the town and city 
gardens need in order to yield good 
crops of vegetables for eating fresh and 
for preserving for use next winter.

Neighbors Join Hands

The war emergency has stimulated 
small farmers to “join hands” with 
neighbors in establishing group services 
that none of them could afford indi
vidually. Farm organizations and agri
cultural agencies have encouraged them 
to do so.

Last year, with Farm Security Ad
ministration assistance, 1,499 neighbor
hood group services were established 
serving 8,487 families. In each group, 
members pooled funds to buy equip
ment or blooded sires which each 
needed on his farm, but which would 
not be profitable for one of the farmers 
to own and use alone. About 1,000 of

the groups obtained tractors, trucks for 
picking up milk, threshers, peanut pick
ers, or other equipment. Some 400 of 
the groups bought high quality sires 
for improving their livestock.

Including these newly formed groups, 
about 17,000 neighborhood services 
were in operation last year. The groups 
are informal and unincorporated. Their 
members are neighbors who have en
tered into agreements to share owner
ship and use of needed facilities. Some 
are borrowers from FSA, some are not.

FSA makes group service loans, on 
an individual basis, to families who 
need financial assistance to pay their
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share. FSA Supervisors also offer ad
vice and guidance if the group needs 
these. No financial help was needed 
in about 40 per cent of the groups 
formed in the last year. In 1944 FSA 
advanced a total of $635,600 in group 
service loans.

A large proportion of the farmers 
who had borrowed from FSA in pre
vious years to participate in group serv
ices have repaid their loans in full, and 
FSA finds that most of these groups 
have gained the experience to continue 
such activities without further guidance.

Using Poultry Manure for Garden Compost
(From page 26)

is not harmful to the flock even when 
used in greater quantities than has been 
indicated. It is not harmful to the flock 
if scattered on the litter of the poultry 
house floor.

This still does not answer the fer
tilizer requirements for most crops.

Poultry manure is decidedly lacking in 
potash. Recent tests at Massachusetts 
State College gave the best yields of 
sweet corn when five tons of poultry 
manure per acre were supplemented 
with 1,000 pounds of 0-20-20. The 
yield was higher than when 10 tons 

of poultry manure alone 
were used, 16 tons of 
horse manure, or 5 tons 
of poultry manure rein
forced with 500 pounds 
of 5-8-7. Reinforcing with 
such a fertilizer as 0-20- 
20 is considered to be de
sirable for most garden 
and field crops.

There are two alterna
tives in securing a well- 
balanced fertilizer. Super
phosphate can be added

PLAN  OF A COMPOST P ILE
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An en clo sed  com p ost p ile .

at the five-pound rate per 100 birds a 
week and when the manure is applied 
to the crops a high potash fertilizer can 
be added. An easier method would be 

| to use five pounds of 0-20-20 per week

Sfor each 100 birds. The phosphorus 
would fix the nitrogen and the potash 
would do no harm in the poultry house. 
It would then be a properly balanced 

1 fertilizer for most general uses. The 
I use of the 0-20-20 would have the same 
! effect in eliminating poultry house odors 
I and holding ammonia, and it would 

have the same drying effect as the phos- 
[j phate. There would not be much of a 
J fly problem when it is used.

The loss of nitrogen in the house is 
not the only loss. Too often poultry 

I manure is piled in a heap in the open 
il and is there subject to leaching by rain. 
I Nitrogen, phosphorus, and potash are 
I washed away.

The best method of conserving the 
plant food is to put the manure rein- 

I  forced with the inorganic material di- 
recdy into a compost. Tests show that 
there is practically no further loss. The 
illustration shows the layer method of 
building up the compost heap with 

I  leaves, weeds or grass, manure and 
fertilizer, and a layer of soil. The com
post is decomposed more quickly when 
the nitrogen of the manure is present 
and the phosphate also speeds decom- 

I position. The chemicals are diluted 
I to an extent that makes them usable

in a l most  unl imi ted 
amounts  for flowers, 
plants, shrubs, fruits, or 
lawn.

The compost pile can 
be enclosed with boards 
or it can merely be a 
pile of material in the 
garden. Rank growing 
flowers or shrubs can
shield it from view. 
There can be a lattice 
screen which supports 
some climbing plant 
that shields it from 
view.

This method of mak
ing a compost hastens 

decomposition. It is ready to use within 
six months after the last material is 
added to it. If it is started in the early 
spring and layer after layer of material 
is added until fall, it is ready for use
the following spring. Decomposition
is more rapid when there is a consider
able amount of moisture present. In 
dry seasons it is best to sprinkle the 
compost. Excessive moisture, however, 
causes leaching.

Answers the Problem
The leaves in the fall make an excel

lent start for the compost. If built up 
in layers as described, they are usually 
reduced to about one-half the original 
volume by spring. It can be used the 
following spring, although it is best 
to hold for another year. The com
post pile gives a place to use the poultry 
manure that is taken out of the house 
in the fall and winter. It can be added 
any time that the pile is not frozen. 
The litter with its high manure content 
quickly decomposes on the compost 
pile.

The compost is certainly the answer 
to the problem of disposing of the ma
nure from the thousands of home poul
try flocks that have come into existence 
since the war food program started. If 
reinforced with phosphorus and potash, 
it holds down odors and gives a better 
growth promoting plant food badly 
needed for victory gardens.
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Alfalfa Production on the Sand Muuntain of Alabama
(From page 8)

factors of alfalfa production on the 
Sand Mountain was the development of 
a potash deficiency after one or two 
years’ production.

Following published reports of boron 
requirements of alfalfa, the 11 plots 
were treated with boron at the rate of 
15 pounds per acre in the fall of 1941. 
One year later a separate test was estab
lished on a good stand of alfalfa that 
had been treated with phosphate, lime, 
and potash. This test consisted of three 
plots; the first received no boron, and 
the second and third plots were given 
treatments of 15 and 30 pounds of 
boron, respectively, per acre, in mid- 
February, 1942.

Boron Deficiency
While boron is not a limiting factor 

in the establishment of alfalfa, results 
from this test in 1942 and 1943 show 
that this element definitely improves 
yields and is essential in the mainte
nance of stands. The 15-pound rate 
produced 740 more pounds of hay per 
acre than the check in 1942, while the 
30-pound rate yielded 890 pounds more 
hay. Differences in yields were even 
more pronounced in 1943. The no
boron plot produced a total of 4,860 
pounds of hay per acre, whereas yields 
of 6,590 and 7,290 pounds per acre were 
harvested from the 15-pound and 30- 
pound boron rates, respectively. Ap
parently, the native supply of boron in 
the soil of the check plot had become 
depleted by the second year, which ac
counts for the greater differences in 
yields.

Boron deficiency (yellowing of 
leaves) usually does not show in the 
spring, but it does appear in the sum
mer, especially in hot, dry weather. 
However, the lack of boron was evi
dent in hay yields even in the first cut
tings when yellowing of the leaves was 
less apparent. This was especially true 
in the second year of the test when the

boron-treated plots outyielded the check 
plot in the first cuttings by about one- 
half ton per acre. The yield differences 
from first cuttings in the first year of 
the test were less pronounced.

In his many attempts to grow alfalfa 
at the Substation, Mr. Christopher 
found that the crop requires exactness 
in cultural methods; otherwise labor, 
materials, and seed are wasted.

For alfalfa production in that section 
of Alabama, he recommends the use of 
the most fertile land, located as near the 
barn as possible. Actually, alfalfa pro
duction must begin a year before plant
ing. Since native grasses are a hazard, 
alfalfa is planted following a clean- 
cultivated crop. In the cropping sys
tem on the Sand Mountain, cotton is 
the logical crop for alfalfa to follow.

Hairy vetch is planted in the cotton 
middles during the last of August, 
usually before the cotton opens. The 
winter legume is fertilized with 600 
pounds of basic slag and 50 pounds of 
muriate of potash, or 400 to 500 pounds 
of 0-14-10 per acre.

When the crop has made a good 
growth the following spring (not 
allowed to make seed), the vetch is 
plowed under rather deeply. The area 
is then summer fallowed. Weeds are 
controlled and moisture is conserved by 
cultivation with a disk or peg-tooth 
harrow following each rain or as often 
as weeds appear. Two tons of finely 
ground limestone per acre are applied 
and disked into the soil as soon after 
turning the vetch as possible. About 
August 1 a mixture of 600 pounds of 
superphosphate, 200 pounds of muriate 
of potash, and 30 pounds of borax per 
acre is applied and worked into the 
soil.

About mid-August thoroughly inocu
lated Kansas common alfalfa seed are 
planted at the rate of 25 pounds per 
acre, using a whirlwind-type seeder, 
turning rather slowly. The area is
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cross-seeded in order to get good dis
tribution.

The first hay crop may be expected 
the following May or June, cutting 
when about 50 per cent of the plants 
are in bloom. As soon as the hay is 
removed, the stubble is thoroughly 
scratched with a peg-tooth harrow, with 
the teeth set almost straight to destroy 
any weeds and grass. This cultivation 
is done after each cutting.

Following the first cutting each 
spring, 300 pounds of superphosphate,

200 pounds of muriate of potash, and 
15 pounds of boron per acre are ap
plied as a mixture before harrowing the 
stubble.

Unless the alfalfa gets a good start in 
the fall, only two cuttings may be ex
pected the first season. Mr. Christopher 
says that he never cuts his alfalfa after 
September 1, because growth after that 
date is needed to restock the root sys
tem. A good stand may be lost by cut
ting too late in the season on the Sand 
Mountain.

The Rutabaga Crop in Virginia Is Benefited hy Enron
{From page 25)

was within 200 yards of the plots 
where over 90 per cent of untreated 
plants showed watercore.

In one of the rutabaga fields where 
part of the crop received boron, the 
treated section had been harvested 
when the field was visited late in Au
gust, while the untreated part of the 
crop was still in the field. The grower 
explained that the plants in the treated

C abbage stem  show ing sym ptom s o f  b o ro n  de
ficien cy . N ote hollow  area in  cen te r  o f  stem  

surrounded by  a  w ater-soaked  area.

section started growing very slowly, 
as compared with the rest of the field, 
and that he did not think they were 
going to make a crop. As the season 
advanced, they grew more rapidly than 
the rest and were harvested first.

There had been some watercore of 
rutabagas in this section of Virginia 
before 1943, but it appears to have 
caused more damage during the last 
two years. This can be accounted for 
on the basis of expanding production 
and on weather conditions. The rain
fall for the rutabaga-growing season 
during these years was only two-thirds 
of normal, and since drought increases 
the severity of boron deficiency, the 
disease would be expected to be more 
prevalent.

From an economic standpoint the 
quality rather than the yield is the 
important thing to be considered in 
the case of boron deficiency of ruta
bagas in this area. Where only a few 
of the rutabagas in a field show slight 
symptoms of watercore, the value of 
the crop is not seriously affected; but 
where the percentage of affected roots 
is high and the watercore reaches an 
advanced stage, the entire crop may 
be lost. Even though the loss from a 
small amount of watercore is not ap
parent, it is none the less real since 
consumers will discriminate against an



46 B e t t er  C rops W it h  P lan t  F ood

inferior product which will in the long 
run affect the sales of the entire crop. 
The cost of insuring against water- 
core is so small that one who is grow
ing rutabagas in an area where the dis
order is prevalent cannot afford to use 
a fertilizer without borax on this crop.

On the basis of the experimental re
sults obtained during 1944, applied at 
the rate of 10 lbs. per acre, borax 
should satisfactorily control watercore. 
Ten lbs. rather than 20 lbs. per acre are 
being recommended, if the application 
is made before seeding, to avoid the 
possibility of seedling injury, and since 
the heavier application did not signifi
cantly reduce the occurrence of water- 
core. The fact that complete elimina

tion of watercore was not obtained in 
the experimental plots may have been 
due to the difficulty of applying such 
a small amount of material uniformly 
as a side-dressing.

Since watercore was so prevalent in 
rutabagas, cabbage was examined for 
symptoms of boron deficiency. Scat
tered plants in a number of fields 
showed a watery circle in the middle 
of the stem when the heads were cut. 
In some instances, hollow areas which 
were surrounded by brown pithy tissue 
were observed in this area of the stems. 
Further work is anticipated to deter
mine whether additions of borax will 
affect the value of this crop and pos
sibly other crops grown in this area.

Balanced Fertility in the Orchard
(From page 18)

and Bizzell at Cornell University.
Studies on the effect of different cul

tural practices and soil nutrients on soil 
moisture, erosion control, and soil or
ganic matter have been conducted by 
agricultural authorities over a period 
of years. Various legumes and non
legumes used in these studies have in
dicated several things of value to the 
commercial orchardist. For example, 
Dr. R. H. Sudds of the West Virginia 
University makes the following obser

vations: “Korean lespedeza is not
adapted for use in orchards on the lime
stone soils. It cannot compete with 
weeds and bluegrass on our better soils, 
although it will do so successfully on 
poor, shaley soils.” He points out, how-.' 
ever, that Ladino clover—a large type 
of Dutch white clover—was found out
standing as a low-growing legume, 
which thoroughly protects the soil from 
erosion and water losses. It adds ni
trogen and apparently competes very

T a b l e  3 .— N it r o g e n  F i x a t i o n  b y  L e g u m e s

Crop

Nitrogen of soil, 
gain or loss 
in 10 years, 

lbs. per acre

Average 
annual nitrogen 

fixation, 
lbs. 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
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A bad ly  gu llied  p each  o rch a rd  in  sou th ern  P en n sy lv an ia . L a ck  o f  c o n to u r te rra ce s  and  p ro p erly
fe rtiliz e d  cov er cro p s  is resp o n sib le .

I little with the food and moisture supply 
of apple trees. On the Hagerstown soil 

I series, Ladino seedlings are not able to 
compete with grass and weeds as well 

e as on the less fertile soils.
Dwarf sweet clover and crown vetch

i® have shown promise in certain areas. 
Dr. Sudds says dwarf sweet clover has 
resulted in an excellent sod of lessened 

j competition with the trees than ordi
nary sweet clover. A stand catches 
easily and can be mowed in dry 
weather to check its growth without 
permanent injury. Crown vetch is a 
comparatively new legume for orchard 
use, and it is long-lived. Although it 
will endure heavy shade, low soil fer- 

| tility, a fairly high degree of acidity, 
and severe abuse resulting from orchard 
operations, it is extremely difficult to 
secure a satisfactory stand, and seeds 

I or crowns are hard to obtain.
Among all the desirable features of 

cover crops in orchards, one of the 
most interesting is their ability to trans
locate plant nutrients from the surface 

I  • to the subsoil where they are made 
available to the tree roots. In work at 
the New Jersey Experiment Station, it

was found that deep-rooted legumes 
like sweet clover and alfalfa trans
located phosphorus and potash equiva
lent to that contained in approximately 
100 to 350 lbs. of a 5-10-5 fertilizer 
respectively. Similarly, tree roots were 
also found to translocate nutrients in 
amounts adequate to maintain good 
root activity in the subsoil, even where 
the respective nutrients might be en
tirely lacking at that level. Thus, if 
the subsoil is in good physical condition 
and contains no interfering substances 
or layers, good root growth may be 
maintained by surface application of 
nutrients if satisfactory moisture con
ditions are maintained. This was con
clusively demonstrated in the case of 
phosphorus, potash, and calcium.

Several years ago, Professor R. C. 
Colli son of the New York Agricultural 
Experiment Station at Geneva made a 
special study of plant roots as they aid 
apple trees. He concluded that because 
plant roots are underground and out 
of sight they are generally overlooked. 
The proportion* of roots to tops was 
found to vary enormously in different 
plants, ranging all of the way from 5
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per cent in rye to 33 l/z per cent in red 
clover and alfalfa. Some of the bene
ficial things that roots do are to leave 
in the soil plant-food elements which 
have accumulated in the roots during 
the growth of the plants; to absorb 
plant food from the lower depths of the 
soil and bring it to the surface, also 
convey plant food from the surface to 
the lower depths; to make channels for 
drainage, which may be especially valu
able in soils with impervious subsoils; 
to add organic matter in the lower 
depths; and to mix organic matter in 
the soil thoroughly by their habit of 
growth. Much of the benefit from 
leguminous cover crops, says Professor 
Collison, is undoubtedly due to their 
very extensive root systems. For ex
ample, figures obtained in the Geneva 
experiments show that for cereal crops, 
such as wheat, barley, and oats, nearly 
all of the roots are to be found in the 
upper 30 inches of soil. In the case of 
alfalfa, however, more than 40 per cent 
were below the 30-inch level, while 15 
per cent of the red clover roots were 
below 30 inches. Thus the amount and 
distribution of the roots of any crop 
are important to consider in selecting 
cover crops for orchards. If, as some 
experiments indicate, phosphorus and 
potash when applied in fertilizers are

likely to be fixed and retained by the 
surface layers of soil, deep-rooting leg-* 
umes may take some of these material̂  
to the lower root zones of fruit trees, 
and in many cases with distinct benefit! 
to them.

Whether or not the commercial or- 
chardist fully understands or appre
ciates the reasons for changing prac
tices, the trend is quite definitely in the! 
direction of sod culture, cover crops,, 
and under some conditions, mulches,, 
with increasing emphasis on balanced! 
fertility. Clean cultivation and the use: 
of nitrogen only are rapidly giving way1 
to a saner soil fertility program, one: 
involving the use of phosphoric acid,, 
potash, lime, and certain minor ele
ments in addition to nitrogen. It is 
this type of orchard fertility program 
based on careful consideration of the 
nutrient needs of the tree, the soil, and 
the cover crop that our commercial or
chards have long needed, and which 
in the post-war period will go a long 
way toward insuring efficient produc
tion and more satisfactory economic 
returns. This concept of balanced fer
tility in the orchard is truly worth 
working for. It is the best guarantee 
of success for those who plan to 
make orcharding their chief source of 
income.

Higher Corn Yields for North Carolina

(From page 22)

indicates that under the conditions of 
these experiments the greatest poten
tialities for profits in corn production 
come with adequate fertilization.

Summary
Although the data presented repre

sent only one year’s work, they do in
dicate some of our potentialities for in
creasing corn yields when adequate 
stands of adapted hybrids are well fer
tilized and properly cultivated.

State-wide Corn Production 
Demonstrations

The development of adapted hy
brids, recent findings in soil fertility 
research, and increased feed require
ments have stimulated interest in corn 
production. The North Carolina Ex
tension Service is developing a pro
gram to encourage several “One-Acre 
Corn Production Demonstrations” in 
each county. The purpose is to show
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the advantage of the best production 
methods when used in connection with 
adapted hybrids. Suggestions are made 
concerning the hybrid, the plant spac
ing, the row fertilization, the side- 
dressing and the cultivation practices 
to be used. The demonstration will be 
only a portion of the farmer’s field and 
therefore yield and cost comparisons

can be made with the usual farmer 
practice.

Literature Cited
1. Sixteenth census of the United States. 

1940 calculations made of 1939 data.
2. The Feed Outlook, for 1944-45. D. S. 

Coltrane, Assistant to the Commissioner. 
N. C. Dept, of Agriculture, Dec. 12, 1944 
(Grain requirement expressed in corn equiva
lent).

Earliness Counts With Austrian Winter Peas
(From page 13)

Here the Austrian peas were planted 
October 15. They never caught up 
with the earlier planted peas, and on 
the turning under date (April 7) had 
covered only half the surface of the 
ground. Corn planted here on April 
15 produced 49 bushels per acre, or 
eight bushels less than the first sec
tion of the field.

F ig . 5 .  A ustrian  w in ter p eas p lan ted  D ecem b er 
1 a f te r  com b in in g  soy b ean *. P hotograp h ed  

A p ril 7 ,  1 9 4 3 .

Soybeans occupied another five 
acres. They were combined in No
vember, and Austrian winter peas were 
planted December 1. On April 7 this 
crop had just begun to run over the 
surface. They were turned under 
any way, and corn planted on the 
same date as the rest of the field. . * It 
seems at first surprising that this corn 
made .45 bushels per acre. But this 
relatively good yield was probably due 
more to the large amount of soybean 
roughage turned under than to the 
Austrian winter peas.

The last five acres grew Irish pota
toes and then cotton in 1942. More 
than a ton of high-grade fertilizer was 
applied per acre to these crops. Cot
ton picking was not completed in time 
to sow winter peas. The corn yield 
here was only 24 bushels per acre.

Except for the Austrian winter 
peas, the treatment of this field was all 
alike in 1943. Plowing began on 
April 7 and continued without inter
ruption until finished. Planting be
gan April 15, and this also was com
pleted without interruption.

The fertilizer used for corn was 75 
pounds of muriate of potash applied to 
the Austrian peas a few days before 
turning. Later, 100 pounds of nitrate 
of soda per acre were applied. This 
field had been well fertilized in 1942.

The corn was planted in six-foot 
rows with a row of soybeans in theF ig . 6 .  C orn p lan ted  a f te r  abov e w inter p e a t. 

Y ie ld , 4 5  b n . p e r a cre .
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F ig . 7 . C orn p lan ted  a f te r  I r is h  p o ta to es  fo l
lowed by co tto n , b u t w ithou t a legum e cro p . 

Y ie ld , 2 4  b u . p e r  a cre .

middle. The Highsmith variety, ai 
white, prolific, low-growing type, wasi 
used.

The growth of Austrian winter peas 
was closely related to earliness of 
planting; and the yield of corn was in 
proportion to the amount of legume 
growth turned under. In one case soy
beans interfered somewhat with the 
results. It is probable that without 
them, the Austrian winter peas plant
ed December 1 would have had little 
effect on the corn yield.

Potassium—A Key Element
(From page 12)

to% be next in amount to that of the 
soybean pod (bean and'hull) and for 
this reason the former serves to illus
trate this point (Table 6). The indi
cated decrease in percentage of potas
sium from .82 to .34% evidently gave 
a preponderance of calcium 2.17%, or 
a widening of K:.Ca ratio from 1:2.5 
in the green leaf to 1:6.4 in the yellow 
leaf. This accumulation of calcium 
evidently was sufficient to raise the pH 
of the cell sap which in turn caused 
the iron to precipitate or become in
active. More iron was drawn into the 
leaf in order to supply active iron which 
greatly increased the total iron from 
.022% to .370%. This caused a nar
rowing of the Fe:Ca ratio in the green 
leaf (pod stage) from 1:91 to that of 
1:6 in the yellow leaf at mature stage. 
The manganese content of the leaf also 
was affected similarly to iron by the 
change in ratio between potassium and 
calcium.

It has been observed on potash-defi
cient soils that soybeans d<? not set a 
very large proportion of pods and under 
these conditions a large part of the 
leaves remain green and cling to the 
vines until killed by frost. On a 
potash-deficient soil the soybean leaf

yield was found at maturity to average ! 
1,670 lbs. per acre with a pod yield of I 
1,220 lbs. Of the total leaf yield 470 I 
lbs. were green and clung to the vine at t 
maturity. The other 1,200 lbs. were 
yellow and detached. This was a ratio 
of about 1:2.5 for green and yellow or I 
detached leaves. On the same field 
when the soil was treated with muriate 
of potash, the total leaf yield averaged 
2,140 lbs. with a pod yield (bean and 
hull) of 2,740 lbs. an acre. Of this 
total yield of leaves 180 lbs. were green 
and clung to the vine at maturity while 
1,960 lbs. were yellow and detached. 
This gave a ratio of about 1:11 for 
green and yellow leaves on the potash- i 
treated soil. This is a more practical | 
illustration of “the interplay of compen
sating relationships.”

According to this evidence, when  ̂
sufficient potassium was available in the 
soil, there was a heavy set of pods 
which drew heavily on the potassium 
in the soybean leaves. Withdrawal of 
potassium gave the usual preponder
ance of calcium which caused a decided 
lack of balance between calcium, iron, • 
and manganese which in turn caused 
the leaves to yellow and fall from the 
plant.' On the other hand, where the
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soil was deficient in available potas- 
sium, the set of pods was relatively light 
and there was not the heavy withdrawal 
of potassium from the leaves. The

usual reciprocal balance was main
tained,, and a large part of the leaves 
remained green and clung to the 
vines.

Breaking Up

(From page 5)

All these happy years we had believed 
steadfastly that no other house was nicer 
or more livable than ours, a dream 
which was rudely shattered at this zero 
hour of parting with it. Too soon after 
posting our sale notice did we learn how 
decrepit, indigent, obsolete, comfortless, 
remote, and unhandy a dwelling could 
become in eighteen years. Even the 
astute salesman himself carefully noted 
sundry objections and criticisms given 
him by clients and repeated them to us 
with due emphasis and proper bearing 
on the proposed list price demanded.

At times we felt as though we might 
be living in a shrine of some kind, like 
the home of Betsy Ross or Barbara 
Fritchie or maybe the Alcott house in 
Concord. The way the sightseers acted 
made us feel that way. Of course, Wash' 
ington never slept with us and we had 
no scars or marks of cannon ball to ex
hibit, but somehow we felt ancient, his
torical, and queer. When someone men
tioned a selling price we hesitated, col
ored up, and countered with the query, 
“Well, what do you think it IS worth?”

It so happened that a heavy snowfall 
had come to us the week before and 
had certain “repercussions,” to use a 65- 
cent word oft flung broadcast by my 
economic friends. For one thing it bur
dened the many evergreen trees around 
our place with blankets of crystals 
which fell down the coat collars of 
prospective buyers. One such damp
ened gent remarked that there was too 
damn much shrubbery and too many 
branches shading the windows. That 
irked me somewhat because foresters 
have told me often that it is easier to

trim a tree than it is to grow one.
For another thing the sidewalks were 

not as clean as they might have been 
otherwise and a few slippery spots 
ruffled their good nature. Then my 
garage is under the side of the house at 
the end of a long driveway, and many 
a grim glance was cast that way by 
fellows not inclined to engage in mid
winter exercise. But worst of all, the 
coat of snow hid the back-yard topog
raphy, which includes a natural wild 
flower arbor, a nice vegetable garden 
lot, and some lawn and rows of winter
ing rose bushes. Hence some of the 
best talking points had to be left to 
imagination and some folks are very 
shy of that valuable article.

But anyway, at last the deal was fin
ished and the proper gent came along 
with vision and appreciation, and none 
too much experience with plumbing, 
sheet metal work, and carpentry. He 
and his kind wife entered our house 
and exclaimed in one breath, “This 
looks like a real HOME.” I don’t think 
they bought unsight and unseen, for 
they had more real insight by far than 
many of the other tramps who gawked 
and criticized.

From there all that remained was to 
get the abstract searched and draw up 
“them papers.” However, to be exact, 
there did crop up a slight temporary 
hitch, due to an insignificant clause in 
the tail end of the mortgage paper 
which we renewed a few years ago. I 
shall not bother you with a direct quote 
from this epistle to indicate the tech
nical terms that bound us. Suffice it to 
say, the said clause stated that we could
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not pay off our principal sum in full 
within five years after renewal date.

Sound mortgage companies nat
urally love to hang onto a good invest
ment, which tickled my pride, but not 
enough to compensate me for the 
threatened penalty which this nasty 
clause suggested. Money is cheap 
around our bailiwick these days and 
there is quite some competition going 
on between banks and farmers and 
other rich folks seeking a gilt-edge 
repository for surplus earnings.

IT  struck me as a poor sort of re
ward for faithful and regular pay

ments of interest and principal for 
any outfit to impose a stickler like that, 
but as far as I can see at this writing our 
exchequer will suffer a setback in order 
to settle up and sell.

Having completed the fancy finan
cial side of the transaction, all we have 
left to do is to be the victims of a few 
surprise parties, trump a few more 
aces for our genial neighbors in a last 
farewell fling at bridge, and trespass 
on them for a few meals after we sell 
the stove and pack the stewpans.

Already many of my old letters and 
literary memos have vanished in the 
fireplace, and my dusty bookshelf no 
longer holds a few old favorites which 
I leaned upon many times in keeping 
you supplied with wit and wisdom. 
The overland truck has been spoken 
for, its owner has come to weigh and 
measure what gear and fixtures we 
hope to tote along and begin life with 
again, and the time has come to close 
the front door and hand the key to the 
newcomers with our blessing.

We expect some day to return there 
for a visit to witness the changes which 
time hath wrought. No doubt the im
provements we knew should have been 
made years ago will now be realized; 
that dark, oak wood trim in the living 
room will sparkle in dainty gray or 
white; that basement “rec” room, which 
we might have had for our kids and 
their cronies, will delight our vision

when we enter here again; that new 
tinted roof will gleam beneath the oaks 
and hemlocks; and a modern forced- 
air furnace will warm those cold cor
ners we shunned so often in winters 
past.

Much as we wish these things to 
happen so that the newcomers will en
joy all we did and then some, it is also 
true that there is some spiritual spark 
somewhere which warms even the cold
est and draftiest house and some inner 
glowing light that drives away bogies 
and fears—the possession of which is 
of' more consequence than all the arts 
of architecture. May I add that I 
think our family had it, and we hope 
the home’s successors have it, too.

This finally brings me close to the 
finish of this number. I cannot use the 
space to any better advantage than to 
say that honest, ordinary folks usually 
carry their homesteads and their home- 
making inspiration along with them to 
whatever latitude or longitude their 
adventures beckon. In this, we share 
the spirit of the migratory birds of 
passage who build nests and find worms 
and leafy bowers at regular intervals at 
opposite ends of the continent.

For in truth a home is not simply a 
roosting place for your tired feet and 
lazy frame, or a retreat, or a hiding 
spot. Its doors must be open to friends, 
and everyone can make new friends. 
If he cannot, he deserves to lose the 
old ones.

GIVEN health, a respectable occupa
tion, some reliable friends, and a 

few rooms to adorn and enjoy, I infer 
that the job of home-making is not de
pendent upon climate or location or 
memory of former pleasures.

And so I am going to be “at home” 
again and soon, I trust. Ration points 
are too scare to invite you all to help 
us warm it up to fever heat and jin
gling joy, but from its environs I sin
cerely hope to greet you all as always, 
with the latchstring of Jeff McDermid 
hanging down like a busted suspender.



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

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

Circulars
T o m ato es (G e n e r a l)
A sparagus (G e n e r a l)
V in e  C rop s (G e n e r a l)
Sw eet P o ta to e s  (G e n e r a l)
F e r ti l is e  P o ta to e s  l o r  Q u a lity  and  P ro fits  

> (P a c if ic  C o a st)

F e r tilis in g  S m a ll F ru its  (P a c if ic  C o a s t)
B e tte r  C orn  (M id w e st) and  (N o r th e a s t)  
F e r t i l is e  P a stu re s  f o r  B e tte r  L iv e sto ck  ( P a 

c if ic  C o a st)
O f  C on rse I ’m  In te re ste d  (P a s tu re s , C a n a d a ) 
M eet th e  F a m ily  (C a n a d a )

Reprints
T -8  A B a la n ce d  F e r t i l is e r  f o r  B r ig h t T o b a cc o  
N -9 P ro b lem s o f  F eed in g  C ig a r le a f T o b a cco  
T - 9  F e rtilia in g  P o ta to e s  in  New E ngland  
F -S -4 0  W hen F e r tilis in g , C o n sid er P la n t-fo o d  

C on ten t o f  C rop s 
J - 4 - 4 0  P o ta sh  H elps C o tto n  R esis t W ilt, R u st, 

and D rou ght 
S -5 -4 0  W h at I s  th e  M atter w ith  Y o u r  S o il?  
K -4 -4 1 T h e  N u tritio n  o f  M uck Crops 
B - l - 4 2  Grow ing L ad in o  C lover in  th e  N orth

east
E -2 -4 2  F e r tilis in g  f o r  M ore and B e tte r  

V eg etab les
S -6 -4 2  A C om parison  o f  B o ro n  D eficiency  

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

D D -1 0 -4 2  C lov er P a stu re s  f o r  th e  C oastal 
P la in s

F F - 1 1 - 4 2  B o ro n  in  A g ricu ltu re  
1 1 -1 2 -4 2  W a rtim e  C o n tr ib u tio n  o f  th e  A m er

ica n  P o ta sh  In d u stry  
J J - 1 2 - 4 2  T h e  P la c e  o f  B o ro n  in  C row ing 

T ru ck
A -1 -4 S  T h e  S a lt  T h a t  N early L e s t  a  W ar 
H -2 -4 3  P la n t  F o o d  fo r  P ea ch  P ro fits  
J - 2 - 4 3  M ain ta in in g  F e r ti l ity  W hen Grow ing 

P ean u ts
M -3 -4 3  L esp ed esa Is  N ot A P o o r  L an d  C rop 
N -3 -4 3  B o ro n  and P o ta sh  f o r  A lfa lfa  in  th e  

N ortheast
P -3 -4 3  O hio  F a rm e rs  T ry  P low -U nd er F e r 

t ilise r s
S -4 -4 S  P lo w -S o le  F e r ti l is e r s  B en efit T o m ato es 
W -4 -4 3  T h e  S o il  I s  th e  B a sis  o f  F a rm in g  

B usin ess
X -5 -4 3  M a ln u tritio n  Sym ptom s St P la n t 

T issu e  T e sts  o f  V eg etab le  Crops 
Y -S -4 3  V alu e  &  L im ita tio n s  o f  M ethods o f  

D iagnosing  P la n t N u trien t Needs 
A A -5-4S  Can Legum es B e  O v er-E m p h asised ? 
B B -6 -4 3  S e rie e a  I s  A G ood Crop 
F F -8 -4 3  P o tash  fo r  C itru s C rop s in  C a lifo rn ia  
P P -1 2 -4 S  C o m m ercia l F e r tilis e rs  f o r  L ive

s to ck  Farm s 
Q Q -1 2 -4 3  P o tash  in  W a r P ro d u ctio n  
A -1 - 4 4  W hat’s in  T h a t  F e r ti l is e r  B a g ?
B - l - 4 4  A v ailab le  P o ta sh  in  th e  S u rfa c e  S e lls  

o f  G eorgia
C - l - 4 4  A d ju stm en t o f  A g ricu ltu re  to  I ts  E n 

viron m en t
E -2 -4 4  P low -Sole  F e r tilis e rs  In cre a se  th e 

P ro fits
F -2 -4 4  W here D o W e S tan d  W ith  F e r ti l is e r s ?  
G -2 -4 4  T h e  Use o f  B o ra x  in  th e  Legum e* 

L iv esto ck  P ro g ra m  o f  th e  So u th  
H -2 -4 4  E fficien t F e r tilis e rs  fo r  P o ta to  Farm s

I - 3 - 4 4  D o u b lin g  P ro d u ctio n  b y  B e tte r in g  
S o ils

J - 3 - 4 4  T h e  R esp on se o f  V a rio u s  C rop s to  
P o ta sh  F e r ti l is a t io n  in  S o u th  C a ro lin a  

K -3 -4 4  S o il  T e sts  In d ic a te  P o ta sh  L evels 
L -3 -4 4  S o u th  F in d s C lovers E x c e ll  in  P ro fits  
M -4 -4 4  T h e  Im p o rta n ce  o f  P o ta sh  in  M ain

ta in in g  F o o d  P ro d u ctio n  in  N. C . 
N -4 -4 4  T h e  P o ta sh  P ro b le m  in  I ll in o is  
P -4 -4 4  B o ra x  Sp ray ed  on  B ee ts  C o n tro ls  

B la c k  S p o t
Q -4 -4 4  A New A pp roach  to  E x te n s io n  W ork 
R -5 -4 4  M ore A bou t S o y b ean  F e r ti l is a t io n  
S -5 -4 4  B o ra x  S p ra y  f o r  T u rn ip s  
T -S -4 4  S o u th e rn  C rop s Shew  Need o f  P o ta sh  
U -5 -4 4  T h e  U se o f  F e r t i l is e r  in  M aryland 
W -6 -4 4  F e r t i l is e r  R eq u irem en ts  f o r  P erm a 

n en t P a stu res  in  A lab am a 
X -6 -4 4  S o il  M anagem ent f o r  C an nery  P eas  
Y -6 -4 4  Sw eet C lo v er R esp ond s to  P o ta sh  F e r 

t i l is e r
Z -6 -4 4  O u r F e r ti l is e rs  Need M agnesium  
A A -8 -4 4  F lo r id a  K now s How to  F e r ti l is e  

C itru s
B B -8 -4 4  P o ta sh  f o r  W a r F o o d  
C C -8 -4 4  S o il  F e r ti l ity ’s  E ffec t on  A sparagus 
D D -8 -4 4  K eep in g  SoU  F e r ti le  in  th e  P eca n  

O rch ard
E E -8 -4 4  T h e  N eed f o r  B o ra x  o n  F o u rte e n  

C rop s
GG -1 0 - 4 4  A T ra sh  M ulch  M ethod  o f  R e 

c la im in g  L and  w ith  A lfa lfa  
H H -1 0 -4 4  P ro d u cin g  a  R eco rd  P o ta to  Y ie ld
I I - 1 0 - 4 4  F e r tilis in g  So yb ean s in  N orth  C ar

o lin a
J J - 1 1 - 4 4  M ississip p i Crop and P a stu re  P ro 

d u ctio n  P ro g ra m  1 9 4 2 - 4 3  
K K -1 1 -4 4  G row ing Q u a lity  in  T o m ato es 
L L -1 1 -4 4  How M any P ou nd s P e r  A cre  
M M -1 2 -4 4  B lu e  L u p in e  Is  a V alu ab le  Legum e 
0 0 - 1 2 - 4 4  L im e Is  th e  K ey to  P o ta sh  Effi

c ien cy
P P -1 2 -4 4  F itt in g  P ra c tic e s  to  S o il  C ondi

tion s
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

Crops
A - l- 4 5  F e r tilise d  C orn  P la n ts  R e q u ire  W ell- 

V en tila ted  S o ils  
B - l - 4 5  B e tte r  R u ra l C hurches T h ro u g h  W ise 

L and  Use
C - l - 4 5  F e r tilis e rs  fo r  C o tto n  and C orn F o l

low ing Lespedesa 
D - l - 4 5  F e r tilis e rs  P ay  T h e ir  W ay in  W est

e rn  W ashington  
E - l - 4 5  B ig g er Y ie ld s  fro m  F e r tilis e rs

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



WELL, AFTER ALL!
Father: “Young man, what do you 

mean by bringing Dorothy home at 6 
in the morning?”

Charlie: “Well, my gosh! I have to 
be at work by 7.”

For several hours the expectant 
father feverishly paced the maternity 
ward corridor. When at last the nurse 
brought him the news that his first
born was a girl, he sank into a chair, 
mopped his brow and said:

“Thank God, it’s a girl. I’d never 
want a son of mine to go through 
what I have today.”

Betty—“Last night I went to a dance 
and became engaged to the cutest boy.” 

Sally—“How thrilling! What’s his
name?’'

Betty—“But, darling, you can’t ask 
a man a personal question like that 
right off.”

Two men left a banquet together; 
they had dined exceptionally well.

“When you get home,” said one, 
“if you don’t want to disturb your 
family, undress at the foot of the stairs, 
fold your clothes neatly, and creep up 
to your room.”

The next day they met at lunch.
“How did you get on?” asked the 

adviser.
“Rotten,” replied the other. “I took 

off all my clothes at the foot of the 
stairs, as you told me, and folded them 
uo neady. I didn’t make a sound. 
But when I reached the top of the 
stairs—it was the ‘L’ station.”

“Hellow, Clara, yoh still love me?” 
“Look, Soldier, my name is Mil

dred!”
“Gee Whiz, I thought this was 

Thursday.”

Wife: “Did you see those men star
ing at that girl as she boarded that 
train?”

Husband: “What men?”

“HEY Sharpe! How did your tulip 
bed come up this Spring?”

“With the aid of Smith’s Springer 
Spaniel!”

DANGEROUS
“I understand you are courting a 

widow. Has she given you any en
couragement?’

“I’ll say she has. Last night she 
asked me if I snored.”

Officer: “Do you know who I am?” 
Recruit: “No, sir.”
Officer: “I’m the Colonel of this 

outfit.”
Recruit: “Oh, boy! Are you going 

to catch the devil! The sergeants been 
looking for you all morning.”

Sarge: “Aw c’mon,. let’s take a walk 
in the park.”

Marge: “Didn’t I tell you I was a 
lady?”

Sarge: “I dont care nothin’ about 
your past!”

Jones: “My baby is the living image 
of me.”

Smith: “What do you care so long as 
he’s healthy?”



N e e d

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  Y O R K  C H IC A G O  L O S  A N G E L E S

BORAX

20 M ole Team . R eg. U . S . P a t. Off.



THE BIRTH OF A  N E W  IDEA

Th e  f i r s t  V-C Fertilizers were 
delivered to the farm in 1895. 

These fertilizers were the beginning 
of a new idea in the manufacture 
and distribution of commercial plant- 
food. For economy and convenience, 
V-C factories were to be located near 
the farms they served and yet each 
factory was to benefit from the sci
entific research, experience, skill and 
facilities of a national organization.

Today, through its network of 34 
fertilizer factories, its phosphate 
rock mines, its 20 sulphuric acid 
plants, its 26 superphosphate pro
ducing units, its chemicals division

VIRGINIA-CAROLINA CHEMICAL

and its analytical and research labo
ratories, the V-C organization serves 
farmers in every state from the 
Rocky Mountains to the Atlantic and 
from Canada to the Gulf of Mexico.

Today more V-C customers are 
using more V-C Fertilizers than ever 
before in history . . .  their total crop 
production is greater than ever be
fore in history . . . and their cash 
farm income is higher than ever be
fore in history.

It is fitting and proper that V-C’s 
5 0 t h  a n n i v e r s a r y  should find V-C 
Fertilizers rendering their greatest 
service to the American farmer.

CORPORATION
Richmond, Va. •  Norfolk, Va. •  Greensboro, N.C. •  Wilmington, N.C. 
Columbia, S. C. •  Atlanta, Ga. •  Savannah, Ga. •  Montgomery, Ala. 
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tenn. •  Shreveport, La. 
Orlando,Fla. •  E.St.Louis,III. •  Baltimore,Md. •  Carteret,N.J. •  Cincinnati, 0 .



Insist that your seeds be treated with

SEED PROTECTANT
Your state experiment stations have proved its value in increasing 
stands and yields. Insure your crops against a cold, wet spring 
which aids destructive fungi to attack seeds and cause decay. 
The higher yields, savings in seed and replanting crops pay for 
treatment many times over. SPERGON treatment for Pea, Corn, 
Sorghum, Soybean, Flax, Peanut, Bean (especially Lima) seeds 
is especially beneficial.

Non-poisonous and non-irritating to operator when apply
ing to seed
Makes planting easier — seeds slip through drill 
Overdosage not harmful to seed
Does not deteriorate with age — may be applied long in 
advance of planting

TYP ICAL  DOSAGES
Corn . . .  oz. per bu. seed
Peas. . .  2 " " " "
Beans. .  2 1/ n II II

(Including Limas)

Soybeans. .  2 oz. per bu. Seed
Sorghum . .  1 " " " "
Flax \Vz " "  "  "
Peanuts. . .  1V2 "  "  "  "

S fte n g o K  f ic u fd  lt d  c a c u f n u u u f t in t e d  o v e n ,

F o r n a m e s  o f  d is tr ib u to rs , a n d  fu r th e r  in fo rm a t io n ,  w r ite  to

UNITED STATES RUBBER COMPANY
N a u g a tu c k  C h e m ic a l D iv is io n
1230 Sixth Ave. • Rockefeller Center • New York 20, N. Y.

Serving Through Science

Listen to "Science Looks Forw a rd ’’—new  series o f talks by the great scientists o f A m erica—on 
the Philharm onic-Sym phony program . CBS netw ork, Sunday afternoon 3 :0 0  to 4 :3 0  E .W .T .



Save That Soil
A 16mm., sound, co lor film depicting the early South, the results o f the 
one-crop system , and the reclam ation and conservation o f Southern soils 
through the use o f legum es and modern methods o f so il management. 

Running tim e, 28 min. (o n  1200-ft. r e e l ) .

0 i l 'te r 16M M . C O L O R  F IL M S  A V A IL A B L E

P otash  in Southern A griculture Potash  from  Soil to  P lant
In  the C lover Potash  D eficiency in Grapes and
B ringing C itrus Q uality to M arket Prunes
M achine P lacem ent o f F ertiliz e r  New So ils from  Old
Ladino Clover Pastures P otash  Production in A m erica

W e shall be pleased to loan any o f these films to agricu ltural colleges 
and experim ent stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and m em bers o f the fe rtiliz e r  trade.

R equests should be made w ell in advan ce  and should include inform a
tion as to group before which the film is to be shown, date o f exhibition 
(a lternative dates if  possible) and period o f tim e o f loan.

F o r  ad d ition al in form ation  w r ite :

AM ERICAN  PO TA SH  IN S T IT U T E , INC.
1155 Sixteen th  S tree t W ashington 6, D. C.

Printed In U.S.A.
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T H R E E  E L E P H A N T  B O R A X

W ITH every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

THREE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:
American Cyanamid & Chemical Corp., 

Baltimore, Md.
Arnold Hoffman & Co., Providence, R. I.,' 

Philadelphia, Pa., Charlotte, N. C.
Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

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

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

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

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

Mass.
Thompson Hayward Chemical Co., Kansas 

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

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

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

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

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

Pioneer Producers o f  Muriate o f  Potash in America
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There9s Justifiable 
Pride in .......................

Home State S tu ff

M * .

STATE pride, and the nostalgia, inseparable from it in one who has 
it deeply ingrained, is a sort of mental cement which is as much 

responsible for federal unity and true democracy as anything you 
can put your finger on in America. Even in the face of a growing 
nationalism and the social standardization lately experienced here, we 
still boast a degree of sectionalism which makes all the old state anthems 
merge into one chorus of close communion. As a kid you get it first 
in the form of folklore, old rhymes, local traditions and anecdotes, 
things they told you before you were knit too uniformly by our com
mon pattern and influenced too strongly by the ease of modern trans
portation and communication.

This state pride stuff which we all 
strut on occasion has its serious and 
owly side as well as its moments of 
comic rivalry and banter. And again 
when groups of people meet in lands 
remote from their origin, the state feel
ing melts a little and then blends in a 
sort of emulsified sectional spirit. At 
such times a neighboring state looms 
larger in your affections because it be
longs to the familiar old design for 
living you once knew and enjoyed so 
well.

State pride rests upon local content, 
local happiness, local achievement, local 
scenery, and local tradition and history. 
It would not be true to say that state 
pride springs from the grass roots, be
cause no grass sprouts in many a square 
mile of bricks and pavements, which 
are fondly regarded by the ward gangs 
and teen-agers who never saw a green 
thing growing.

Local content is wholly a mystery to 
strangers, tourists, and such casual vis
itors who forget certain shortcomings

3



4 B et t er  C rops W it h  P lan t  F ood

in the land they hail from. Local con
tent has its advantages just as marked 
as its glaring defects. Local content is 
endorsed by old-timers who resist 
change and innovation, as well as by 
certain types of elected officers whose 
duty appears to be to make the back
ground of their own importance keep 
its stability and smugness.

Some towns still have hitching posts 
and watering troughs, and one village 
board refused a donation for a recre
ation hall because they said the kids 
for generations had always played in 
the fields and along the river bank.

REFORMERS and improvers often 
meet difficulty in advancing the 

cause of progress against this inertia. 
“Do-good” dames and uplift groups 
and the project chairmen of Rotary, 
Lions, and Kiwanis have no end of 
bcther about this. Their first hurdle 
is to think up a good local improve
ment and the second' one is to sell the 
idea after it is sufficiently “thunk up.”

Much fun has been poked at these 
so-called homeopathic remedies for 
what ails a community, and some of 
our best paid novelists have debunked 
the Babbits among us. Nevertheless, I 
recall the times when we had no such 
devoted clubs to gather weekly at the 
local hotel and about the only reform 
we met up with was the periodic re
form of the soaks and topers.

From a recent book I read about the 
private life and community interests 
of Paul Revere and his satellites, and 
from conversation with a Boston expert 
a few years ago, I have the suspicion 
that Mr. Revere was a rough and ready 
prototype of the modern service club 
leader. I do not refer to his hoss-back 
cantering exploit, but rather to the 
series of escapades and group activities 
that preceded it and made life a tur
moil for all who did not subscribe to 
the Sons of Liberty.

It has been found true frequently 
that the power and pressure exerted by 
unofficial mobs and conspirators upon 
the uplift and awakening of a com
munity are more potent and fruitful

than many long and prosy sessions of 
the town selectmen.

Moreover, your canny town official 
knows it too, and he often partakes 
on the side in these sub rosa affairs 
and roundtable reforms which his more 
conspicuous position denies him.

After all, local content feeds upon 
improvements because modern husding 
competition forces the issue, and no 
community remains very long serene 
and smug if a rival trading center gets 
organized to yank itself out of mud 
and sloth. Content isn’t a good cement 
for democracy unless it has plenty of 
pride mixed with it.

Pride in local progress, like patriot
ism, has to have some action and some
body willing to sidetrack his own af
fairs, if necessary, to push it through. 
I like the fellow who backslaps his way 
around boosting hard to erect one more 
thing for his locality to be content 
about. I know some rich rural sections 
that have gone long on selfish individ
ual improvements and sold themselves 
short on a decent trading center or edu
cational equipment.

OF course the more new things we 
get to be content over and share 

mutually, the greater will be the spur 
to have more of them. So that’s what 
I mean by local content as one of the 
elements of democracy and national 
spirit.

Local happiness is the home-made 
way of enjoying simple leisure. It is 
usually thought of as being dependent 
upon the existence there of lively lead
ership, imaginative zest, and commu
nity responsiveness. The growth of 
fraternal, juvenile, and musical and 
literary societies and neighborhood 
social groups, as well as service clubs 
devoted to war work, has drawn folks 
together at a time when the home radio 
and the free public library tended to 
keep each family by its own fireside.

The noble old art of being willing 
to entertain through the whole gamut 
of things, from whanging a jews-harp 
or wriggling your ears to songs, prac
tical jokes, and recitations or ghost
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stories, began to take a back seat about 
the time I became the responsible head 
of a family. I should not have been 
thus reticent and retiring, as my youth 
was spent with elders who made a lot 
out of a little.

My father delighted in reciting Civil 
War yarns, real and embellished, or 
singing old English hunting songs with 
a loud “rippa tipp 
ten” c h o r u s .  My 
uncle played the fid
dle, teasing out such 
shrill tunes as Money 
Musk, Turkey in the 
S t r a w ,  and Hell 
A m o n g  the Year
lings. A cousin posed 
on his own say-so as 
a card expert and 
trickster, and he 
could make a queen 
appear in as many 
places at once as 
Eleanor Roosevelt.
Still another close 
relative specialized in 
funny stories, some t 
of them being the 
k i n d  we had to 
“shush him” about 
when they came too 
close to the color line. ” I doubt if 
Duffy’s Tavern or the Kraft Hour or 
anything of Bob Hope’s satisfies young
sters today any more than those leisure 
hours long ago tickled the generation 
that dtank them in.

Preparations for smaller gatherings 
then included the cider jug, the corn- 
popper, and the checker-board. I be
came an adept at the first two, but 
never beat my Dad a single game in 
ten long years of trying to race him to 
the king row.

Even with this rich experience as 
a starter, I never became very handy 
at leading home frolics or acting as the 
master of domestic revels. When I 
tried it the kids and some of the elders 
would drown me out with popular 
radio and victrola selections. They 
were not unkind, only doing what was 
customary and desirable, sticking to

canned entertainment such as the more 
modern community came to rely upon 
in a progressive era.

In the same fashion I found to my 
consternation that the cider jug gave 
way to the cola bottle, the corn-popper 
became a candy bar from the drug
store and the old checker-board duet 

•went out when the foursomes at the 
folding table took the 
town by storm.

H o w e v e r  t h e  
moods and methods 
of entertainment 
may change, we must 
remember that local 
happiness of which 
we speak depends on 
other things than joy 
and laughter. I take 
it that your sound 
community which is 
to become a founda
tion for safety in our 
union must look to 
the health and mo
rality of its people 
no less than be able 
to excite their risi
bility and banish 
their cares.

I must not tinker 
too closely with this health proposition, 
as there are numerous cults and move
ments afoot with untried plans and 
hopeful dreams about doctors and 
nurses and hospitals. Without getting 
too technical and starting to map out 
directions for preventing ills and cur
ing people right and left, I am sure 
we can all agree that too vast an area 
of our countryside neglects private and 
public health promotion. I feel that 
we are getting “set” to tackle this 
prime motive for welfare in a very 
thoughtful, cooperative, and intelligent 
way, and that when the soldiers and 
sailors return to us we will move even 
faster at it.

So far, I have only noted two or 
three states which put out paid adver
tising to boost their absolutely health
ful climate, where illness is unknown 

{Turn to page 51)
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Ladino Clover Makes A Hecord
B y  3 o r d  S . P r lrin ce

Agronomist, A gricultural Experim ent Station, University o f New Hampshire,
Durham , New Hampshire

I FEEL more or less responsible for 
bringing the name of Roe Mac- 

Danolds into the limelight. Not that 
it gives me a guilty feeling. For back 
of it all is Mr. MacDanolds himself who 
said, when I visited him early in 1944, 
“I wish you would find out why it is 
that I can produce milk on a grain-milk 
ratio of 1:10 when most farmers in 
New Hampshire are averaging to feed 
1:3 or even a narrower ratio than that?” 

I was naturally a little startled at 
th is 1:10 business (actually it averaged 
1:10.7 for the entire season of 1943) for 
I had never known any of our good 
dairymen doing better than 1:6. Some 
of our oldest cow-testing associations 
feed as narrow a ratio as 1:2.7 as an 
average for the whole year. Since I 
have been doing extension work for

many years and talking to dairymen 
about the tremendous amount of their 
combined grain bill, not that they 
haven’t been conscious of it all *along, 
MacDanolds’ statement interested me 
in an unusual manner.

Upon further questioning I found 
that when his cows were on Ladino 
pasture, of which he now has an ample 
acreage, he fed only a pound of grain to 
25 of milk. This means that unless a 
cow was in flush milk while on pasture 
she got very little or no grain. His barn 
feeding averaged 1:6 or thereabouts. 
He then made the further astonishing 
statement that he hadn’t opened his silo 
until mid-January because he hadn’t 
felt the need for it.

I had always known that Roe Mac
Danolds was up amongst the leaders
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in Dairy Herd Improvement Associa
tion work in New Hampshire. Upon 
inquiry I found he has had the highest 
producing herd in 11 out of the last 
13 years. So I asked how his cows per
formed with so little grain, to find they 
did over 13,000 lbs. of milk in 1943, 
which represented an increase of almost 
1,000 lbs. over 1942 when his grain- 
milk ratio was 1:5.4. He led the Herd 
Improvement Associations in both 
years, as a matter of fact.

Now, if you stop to figure it out, it 
takes only a little over 1,200 lbs. of 
grain to produce 13,000 lbs. of milk on 
a 1:10.7 ratio, but on a 1:5.4 ratio it 
takes about 2,400 lbs.—a difference of 
1,200 lbs. To produce this amount of 
milk on a 1:3 ratio which, as I have 
said, is about the average of our herd 
improvement associations, it takes over 
4,300 lbs., or 3,100 lbs. more than Roe’s 
1943 figure. At $60 a ton this amounts 
to $93 difference in purchased feed 
cost per cow.

Not long after I came into possession 
of these figures I was asked to attend 
a meeting in Springfield, Massachusetts, 
and discuss the question of how we 
could best meet the grain shortage, 
before a group of agronomists and fer
tilizer and feed men. This is where I

started the ball rolling which gave Mr. 
MacDanolds some publicity. Mention
ing his name, I contrasted his grain 
feeding with the amounts fed by some 
of our other dairymen, such -as I have 
here. This I tied up with his rough
age program and especially with La- 
dino clover which he is using to his 
great advantage; but as many other 
farmers with as large a proportion of 
Ladino clover are still on the old 1:3 
grain-milk ratio, I pointed out that here 
was one man who was capitalizing on 
the fact that he had good pasture and 
hay whereas many others had failed 
to d'o so.

Later on in a State War Board meet
ing in Durham, New Hampshire, I 
mentioned these facts again and carried 
the analogy still further by presenting 
figures as to how many less cars of 
grain would need to be shipped into 
and consumed in New Hampshire if 
all our dairymen were on a 1:10 basis. 
This latter session resulted in calling 
a summer meeting at the MacDanolds’ 
farm attended by farmers from all over 
the state, as well as by extension work
ers and A.A.A. officials, many of whom 
had come up from Washington for the 
event.

We went out into the pastures at this

Cows in  L ad ino  c lo v e r p astu re  on M acD anold 's farm .
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August meeting, looked at MacDan
olds’ barns full of excellent hay, and 
heard him tell his story. Most of the 
farmers there had their fingers crossed. 
Not that they didn’t believe the story 
Roe told. They saw the Ladino pastures 
and the management they received. 
They saw the kind of forage he grew. 
But even then they didn’t think he 
could do it again.

But he has. Recent word indicates 
he is keeping his grain about on the 
1943 level. And this winter he doesn’t 
even plan to open his silo. This means 
he has completed two full years on an 
average grain-milk ratio wider than 
1:10 and is still going strong—strong 
enough, in fact, so that he doesn’t need 
silage. Now a great many dairymen 
are asking themselves, “What has Roe 
MacDanolds got that I have not?”

Why is he able to continue to lead in 
herd production using only a third as 
much grain as others? Four funda
mental things stand out in the Mac
Danolds system of farming. It would 
be difficult to say which is most im
portant. He is making full use of 
Ladino clover as pasture. He is tre
mendously interested in pasture man
agement, taking his cows out of La
dino when it is at a height at which 
most farmers would turn into it. And, 
he is especially concerned with soil fer
tility, using some of the money he 
would otherwise spend for grain and 
putting it into fertilizers and lime. 
Finally, he pastures his seedings the 
first two years while they are flush 
with clover, making hay on them when 
the proportion of grass is undoubtedly 
higher, although easier to make but 
not so nutritious as pasture.

These are the four principal reasons 
why he is succeeding with his present 
program. There are other reasons, too, 
reasons which can perhaps best be ex
plained by the fact that he has that 
rare combination of being a good cow
man and a good crops-man at one and 
the same time.

Tillage land serves for both pasture 
and hay on the MacDanolds farm. He 
is “all through” keeping his cows in a

poor permanent pasture where, when 
he did so, he had to full grain-feed all 
summer long. His 70 acres of tillage 
land furnish enough pasture, hay, and 
(when he needs it) silage for 21 Hol
stein cows and the normal comple
ment of young stock. These acres 
were productive enough in 1942 so 
that he carried his herd and sold 50 
tons of hay. Forty tons of hay were 
sold in 1943. This means his acres are 
productive enough so that two of them 
will feed one cow or animal unit all 
the roughage it needs for the entire 
year.

The Ladino program was started in 
1941 when 17 acres were seeded. 
Twenty-five acres were seeded in 1942; 
11 acres in 1943, and 10 in 1944, mak
ing a total of *63 acres on a 70-acre 
farm. It was not until 1943, with 50 
acres of Ladino, that the full effect of 
this crop was noted. With plenty of 
Ladino, there are no short pasture pe
riods and no slumps in production to 
overcome.

Fertilizer Schedule
Mr. MacDanolds practices a rather 

unique method of seeding, well suited 
to his level farm. The land is fitted, 
fertilized, and limed in the fall. The 
seed is sown in the spring just as the 
frost is coming out of the ground. He 
applies, a ton of lime per acre every 
five or six years, just before seeding. 
His fertilizer schedule prior to seeding 
consists of 500 lbs. of 20 per cent super-- 
phosphate, 200 lbs. of muriate of pot
ash, and nitrogen in some form equal 
to 200 lbs. nitrate of soda or 150 lbs. 
of sulphate of ammonia. His seeds 
mixture consists of 2 lbs. of Ladino, 4 
of red clover, and 6 of timothy per 
acre, which is about half as much as is 
usually used on an acre.

First-year seedings are top-dressed in 
the summer for pasture the following 
year with a superphosphate-potash mix
ture analyzing 0-23-30 at the rate of 
250 lbs. per acre. During the next 
three years, or when the land is hayed, 
manure is used as a top-dressing at the 

( Turn to page 40)



A tra c to r , m oving b ackw ard s, draw s and h elp s to  g u i d e  th e  tu r f  c u tte r  acro ss th e  green . G reen
No. 1 7 ,  E lk s  C ou ntry  C lu b , L a fa y e tte , In d ia n a .

Fertilizing Golf Greens
B 9  Q . f l . M o ffe r  

Lafayette, Indiana

DURING the Midwest Greenkeepers 
Short Course at Purdue University, 

February 26-28, 1945, the writer de
scribed the methds used in fertilizing 
and aerating the greens on the Elks 
Country Club course at Lafayette, In
diana. Since then requests have been 
received for additional information. 
The following outline of the methods 
used is offered, not as any official recom
mendation from Purdue, but merely as 
a convenient reference for the possible 
guidance of others who may wish to 
try the treatments on their own golf 
course.

Greens Turf Requires Careful 
Management

It was pointed out that the fertiliza
tion of golf greens required much more 
care and effort than fertilizing fairways

or even the tees. The grass on the 
greens is kept trimmed very short in 
comparison to that on the fairways. 
The clippings are removed from the 
greens and this represents a constant 
loss of fertility, while they remain on 
the fairways to decompose and main
tain the fertility. Because of this treat
ment of the greens turf, which keeps 
the plants relatively small in size, the 
nutrient relation between the grass 
shoots and roots is much more delicately 
balanced than that which occurs in fair
way grasses where larger growths of 
leaves can provide more nourishment 
for larger root systems. Accordingly, 
the diminutive grasses o* greens should 
be fed frequently with properly bal
anced supplies of fertilizing nutrients. 
All precautions must be taken to not 
over-feed or damage the grass in any

9
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way with the applied chemicals. The 
method used for the past several years 
at the Elks Country Club has been to 
apply fertilizing materials only when 
dissolved in water and sprayed under 
pressure from a tank onto the greens 
and washed in immediately.

Chemical Tests on Clippings Guide 
Treatments

The amounts and kinds of fertilizing 
materials for each treatment are deter
mined by rapid chemical tests on the 
grass clippings. By this procedure any 
approaching deficiencies of nitrogen, 
phosphate, and/or potash are detected 
long before any deficiency symptoms 
appear. The fertilizer treatments are 
thus adjusted to the immediate needs 
of the grass at all times during the en
tire growing season.

After this system of fertilizing greens 
is once established, the time required 
for making the chemical tests of the 
clippings is very short. Samples of 
clippings from two or three greens will 
suffice unless some special problems, 
such as drainage, shaded locations, 
and others, may upset the usual routine 
on certain greens. The clippings are 
tested weekly as a routine practice.

At the Elks Club it requires the time 
6f two men for four hours to fertilize 
18 playing greens and one practice 
green by this method of fertilization. 
Dependent on the results of the tissue 
tests, the greens are fertilized every 8 
to 14 days during the season.

Chemicals Required for Testing 
Clippings

The chemicals supplied in the Pur
due Test Kit * are used in testing the 
grass clippings for nitrate, phosphate, 
and potash. The technique, however, 
which is used at the Elks Club and 
described in this article, requires the 
use of small bottles with droppers for 
convenience in making the tissue tests. 
Obtain four one-ounce dropping bottles

* Test kits at $10.00 each can be obtained from 
the Agronomy Department, Purdue Agricultural 
Experiment Station, Lafayette, Indiana. _ Would 
suggest ordering an extra package of special filter 
papers and six extra dropping bottles.

and transfer the Purdue Phosphate Re
agent No. 1, the Potash Reagents No. 1 
and 2, respectively, to these dropping 
bottles. The nitrate-test solution already 
is in a dropping bottle. Then place 
approximately one fourth of the phos- 
phate-powder reagent, No. 2, into one 
of the bottles (1 oz.) and dissolve the 
powder in distilled water.

You will then have the following test 
solutions in dropping bottles for con
venient use:

1. Nitrate Test Solution (Dipheny- 
lamine in sulphuric acid)

2. Phosphate Test Solution (1-Mo- 
lybdic-acid extracting solution)

3. Phosphate Test Solution (2-Dis- 
solved powder-stannous oxalate)

4. Potash Test Solution (1-Cobalti- 
riitrite solution)

5. Potash Test Solution (3-Ethyl 
alcohol).

•
In describing the methods used for 

making the various tests, the solutions 
will be referred to by the numbers 
above. Label the dropping bottles to 
coincide with them. (The procedures 
for preparing these solutions are de
scribed in Purdue Circular No. 204, 
“The Use of Rapid Chemical Tests 
on Soils and Plants As Aids in Deter-' 
mining Fertilizer Needs”, April, 1939, 
by Thornton, Conner, and Fraser.)

Chemical Tissue Tests
The tests for nitrates, phosphates, 

and potash are made on filter paper 
into which the juice from the clippings 
is pressed. Filter papers that have been 
specially treated are available so that 
when used for nitrate and phosphate 
tests, low and high check readings on 
the lower part of the paper can be com
pared to the results above on the juice- 
saturated areas of the paper. If the 
tests of the juice show low or none, the 
need for fertilizer treatments is indi
cated. If the test for either nutrient is 
high, the supply of that nutrient is ade
quate for the time being.

Prepare the filter papers by placing 
clippings from the green to be tested 
onto the papers as shown in Figure 1.



Roll paper tightly around the clip
pings up to double line and with pin
cers squeeze the juice into the rolled

Fig . 1 . Use th e  sp ecia lly  p rep ared  filte r  p ap er 
fo r  first ser ies  o f  te sts . (L a te r  on reg u lar 
filter p a p er m ay b e  used a f te r  o p e ra to r  is 
acquainted  w ith th e  te st re a d in g s .)  A fte r  ro ll
ing clip p in g s, squeeze ju ic e  fro m  th em  in to  

p ap er w ith a p a ir  o f  p in cers .

paper. Unroll and discard the crushed 
|| grass tissues. The tests for nitrates, 
| phosphates, and potassium may be 
I made at once on the paper, or the filter 

paper may be dried and the tests made 
| later on. (In this latter case it is 

necessary to label the filter papers cor
rectly, so that the interpretation of the 

I nutrient status of the grass on each 
I green tested can be made.)

Test for Potash
The test for potash is made first be

cause it is necessary to use samples of 
the paper for this test. With a suitable 
paper punch take samples from the 
wetted areas of the filter paper and use 
them for the potassium tests as fol
lows:

■Pa-per

f o r  — :> ■ ©

T e s t

Place the paper plug on a glass slide 
or, preferably, a watch glass,

a. Add 1 drop Potash Test Solution

No. 4 to plug. Allow plug to be
come thoroughly soaked, 

b. Then add 2 drops Potash Test 
Solution No. 5. Hold slide or 
glass dish over a dark surface and 
note any yellow cloudiness or tur
bidity in the mixture.

Interpretation of Potash Test:
a. If the solution remains clear, 

potash is needed by the grass.
b. If the solution becomes cloudy, 

the supply is adequate for time 
being. A faint cloudiness means 
an approaching deficiency of po
tassium in the grass.

Treatment:
If potassium is needed apply at the 

rate of 2 pounds of 60 per cent Muri- 
rate of Potash per 1,000 sq. ft. for the 
initial treatment. (At the Elks Club 
4 to 6 pounds dissolved in 125 gallons 
water is used for 12,000 sq. ft. green 
surface to maintain the potash supply 
in the grass. Usually the first fer
tilizing treatment consists of ammo
nia sulphate alone.)

F ig . 2 .  Show s sp ecia lly  trea ted  filte r  p ap er to 
d em o n strate  h igh  and low n itra te  and  p hosp hate 
tests . T est so lu tio n s a re  ap p lied  a t ( 1 )  and 
( 2 )  and  le t ru n  down across ju ice -sa tu ra ted  
p ap er and ch em ica lly  trea ted  zones. T he resu lts 
above m ay b e  com p ared  w ith th e  trea ted  areas.

Test for Nitrate
After sampling the paper for the 

potash test, hold paper vertically and 
drop Nitrate Test Solution, No. 1, on 
area (1), and let it run down sheet 
through the parts marked Low and 
High. See Figure 2.
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Note whether any blue color develops 
immediately on the paper wet with the 
grass juice, and if so, compare it with 
the Low and High check-test strips 
below. (Caution: The nitrate test solu
tion is concentrated sulphuric acid and 
is very destructive to clothing and 
shoes, etc.)
Interpretation:

If the test shows a high test for the 
juice-saturated paper the nitrogen 
supply in the grass is adequate—and 
no nitrogen fertilizers need be ap
plied while these high tests are 
obtained. Possibly the phosphate 
and/or potash supplies may be low 
and should be corrected first.

Treatments:
If nitrogen is needed, as shown by 

low or negative tests, use 20 pounds 
of ammonium sulphate dissolved in 
125 gallons of water, an amount suf
ficient for three greens, approxi
mately 12,000 sq. ft.

Suggestions:
If ammonium sulphate is not avail

able, substitute ammonium nitrate 
and use 10 lbs. per 125 gallons. If 
neither of these is available, dissolve 
what you can of 100 lbs. of 10-6-4 in 
a 50-gallon barrel. Add 25 gallons 
of clear solution to tank and fill up 
to 125 gallons. Spray at the same 
rate, 40 gallons per green, and washed 
in. This treatment may suffice for 
phosphate and potash as well.

Subsequent routine chemical tests 
on the clippings will show the ade
quacy of any of these treatments. 
Repeat treatments when clippings 
give tests for low nitrate.

Supplementary Test for Nitrates
Another convenient test for nitrates, 

which eliminates the use of the sul
phuric acid-diphenylamine mixture, is 
made by using the Nitrate Test Powder 
prepared by Dr. R. L. Bray of the Uni
versity of Illinois and sold by the 
Urbana Laboratories, Urbana, Illinois.

Test Technique 
Place a few clippings on center of a

3-inch filter paper and cover with a 
small quantity of test powder. Fold 
paper three times over the clippings, 
squeeze paper and clippings with pin
cers. Unfold, and watch for the devel
opment of a pink-to-red color. Slight 
pinkish color denotes low quantity of 
nitrates in grass. (Nitrogen fertilizer 
should be used.) Red color denotes 
ample nitrogen ’supply for the grass.

Test for Phosphate
After making the test for nitrate and 

recording the result, apply several drops 
of Phosphate Test Solution, No. 2, at 
(2), Fig. 2—let the solution run on 
down through the double lines across 
the treated strips, then follow with sev
eral drops of Phosphate Test Solution, 
No. 3, over the same path. The devel
opment of a blue color indicates ample 
phosphates in the grass juice. If the 
juice test coincides with the High check 
test below the double lines, the grass is 
well supplied with phosphates. If 
not, a phosphate carrier, such as ammo- 
phos, 20% or 45% superphosphates 
should be included in the next fertilizer 
treatment of the green.
Suggestions:

Place content of an 80-pound sack 
of either 20% or 45% superphos
phate in a 50-gallon barrel and dis
solve what you can in water. This 
solution then contains either 16 lbs. 
or 36 lbs. of phosphoric acid, depend
ent on kind of superphosphate used. 
Add amounts to spray tank, so as to 
supply four pounds phosphoric acid 
per 1,000 square feet green surface. 
Usually two of these treatments per 
season is sufficient. The phosphate 
should be included with the nitrogen 
and/or potash appli'cations if either 
one or both are needed. Another 
suggestion would be to add the phos
phate to an ‘ organic nitrogen com
post.

Resume of Tissue Tests
The tissue tests above described will 

indicate whether or not, nitrogen, phos
phate, and/or potash are needed by 

(Turn to page 41)



Excellent 2 5 - acre  p erm an en t p astu re  developed  a f te r  c le a rin g  and  d ra in in g  id le  b o tto m  lan d  in  
A nd erson C ou nty, S . C ., U p p er Savan n ah  S o il C on serv ation  D is tr ic t .

Idle Acres in the Southeast 
Can Be Put to Work

B y  O . S . B vu ie
Regional Conservator, Southeastern Region, Soil Conservation Service, 

Spartanburg, South Carolina

I/I NY program for increased produc- 
u \  tion of livestock in the Southeast 
nventually runs into the argument that 
farmers ordinarily can make more 
lioney from crops like cotton and to- 
lacco than they can from livestock 
[ produced with feed crops grown on the 
I lame land. This is especially true in 
times when there is a good market for 
liese “cash” crops. This situation 
(ferves to emphasize the importance of 
■sing for feed production any other 
[find that may be available.
I Since farmers are not in business for 

I heir health, it is logical to assume that 
Biey are going to continue growing 
lotton and tobacco as their labor sup- 
||ly and other resources will permit and 

pe market will justify. Yet, in spite 
|f this traditional adherence to 

the trend in South-money crops,

eastern agriculture during the past 
decade to other sources of farm income 
is quite evident. For one thing, on 
many cotton farms more livestock may 
be observed, and milk truck routes 
now traverse many of the cotton-pro
ducing sections. This does not neces
sarily mean that cotton is in immedi
ate danger of being replaced entirely 
by livestock. Rather it means that 
farmers have found it profitable to 
raise in addition to cotton a few more 
livestock than they ordinarily raise for 
family use. Moreover, these farmers 
have demonstrated that the bulk of the 
feed and forage required for the live
stock can be produced on their farms.

As may be expected, suggestions for 
increased production of livestock on 
Southeastern farms that are essentially 
cotton or tobacco farms invariably

13
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evoke the question, “Where are you 
going to get the extra land that’s 
needed to make the feed for more live
stock?”

The answer to that question may be 
found on the many farms which are 
now producing both cash crops, such 
as cotton or tobacco, and livestock. 
Here the owners have effected certain 
land-use adjustments involving changes 
and improvements in their cropping 
systems and in putting their land to 
crops to which it is best adapted. These 
improvements in cropping practices 
and land treatment usually increase 
acre yields of cash crops, thus releasing 
some land for feed crops. Idle land 
also is put back into production. Sig
nificantly, too, these changes were made 
by the farmers without great incon
venience or expense.

First, however, let’s glance at a typ
ical small, non-mechanized farm, a 
one-horse unit, in the cotton section of 
the Southeast, keeping in mind that 
several of the Southeastern States have 
an average of only 5 to 8 acres of crop
land for each rural inhabitant as com
pared with 20, 25, or even 30 acres in 
some of the Midwestern States.

Generally, this typical farm has about

25 acres of cropland, which experience 
has shown is about the acreage that 
one man with a mule can conveniently 
tend. The farm owner or operator in 
making his plans for the year firs; 
considers the acreage of cotton he will 
plant. Generally, this is about 8 acres) 
which ordinarily will produce from 4 
to 8 bales, depending, of course, on 
the fertility of the land, the amount 
and kind of fertilizer used, seasonal 
conditions, boll-weevil damage, and 
other factors. Except for small 
amounts from incidental sources, such 
as poultry and eggs, practically all ex
penses of the farm and farm family are? 
met from the cotton produced on these 
8 acres.

When the acreage of cotton has been 
determined, the next thing the farmeri 
considers is feed for his work stock.* 
Since corn is the universal livestock) 
feed in the Southeast, the farmer must) 
figure on making approximately 150i 
bushels of corn or its equivalent eachl 
year in order to feed his mule and have) 
sufficient corn for meal and grits and] 
for hog and chicken feed. This is ant 
absolute requirement and must be pro-' 
duced whether 4 or 15 of the remain
ing acres are needed.

Not a ll  w aste lan d  in  th e  So u th east is  severely  ero d ed . M any areas o f  fe r t i le  b o tto m  land  can 
b e  c lea red  and  developed fo r  p erm anent p astu re , re liev in g  th e  p ressu re  on th e  up land  areas.



I Waste land  th a t co u ld  b e  p a t  to  p ro d u ctiv e  use b y  p la n tin g  to  kudzu o r ser ice a , w hich w ould 
co n tro l ero sio n  and  p ro v id e  p e re n n ia l hay and  grazin g  f o r  liv e sto ck .

I'* Since the average yield of corn in 
the seven principal cotton-growing 

jStates of the Southeast is 12.5 bushels 
U per acre, approximately 12 acres will be 
|| needed to produce the required amount 
Bof corn. This leaves only 5 acres for 
Call other purposes—small grain, hay, 
H soil-improving crops, temporary pas
tu re, garden, potatoes, and the like.

It is obvious that substantial increases 
Bin feed for livestock on such farms 
nmust come either through larger acre 
| yields of crops or the use of more land. 
| Improved cropping systems which in- 
| elude small grain and legumes with 
| adequate fertilizer treatment increase 
| yields. These practices also result in 
| better care of the land and the addi- 
| tional crops grown reduce the amount 
| of corn required for mule feed. Al- 
j though increased acre yields and the 
I addition of small grain help, these 
| small operators still need more land be- 
k fore livestock can add very much to 
|i their incomes.

Viewing the situation in a realistic 
E manner, it is apparent that under pres- 
I ent conditions not very much additional 
p livestock feed can be produced on any 
p part of the 25 acres of cropland unless 
F acre yields are increased sufficiently to

allow a portion of the land planted to 
other crops to be used for feed pro
duction.

Aside from the cropland, the open 
land on the average farm usually in
cludes several acres of abandoned or 
idle land. These areas often are hillsides 
that were cleared two or more genera
tions ago and were cultivated in row 
crops until accelerated erosion removed 
virtually all the surface soil and cut 
gullies down the slope. Such areas, 
unfortunately, are a familiar sight. 
They are generally covered to a greater 
or less extent with broomsedge, which 
Nature applies as a first-aid treatment 
to severely injured land. Occasionally 
a scrub pine tree, which has survived 
despite periodic spring burning to 
“freshen the grass,” raises its green 
crown above the brown of the broom
sedge. But to the welfare of the farmer 
the land contributes nothing, except 
a very small amount of poor grazing 
for his cow in the early spring or the 
mild recreation of chasing an occa
sional rabbit which has found in the 
drab color of the land and the vege
tation it supports a camouflage for his 
own colorless coat.

Until recent years, about the only po
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Cow* grazing kudzu on  4 0  p e r c e n t slo p e  in  P u tn am  C ounty, T e n n . T h is  e x c e lle n t stand  develops! 
fro m  a dozen crow ns set a lo n g  a  gu lly 1 2  years ago.

tential use for such areas was the pro
duction of trees. This meant the plant
ing of tree seedlings, protection of the 
planted area against damage by fire 
and grazing, and a wait of 10 to 20 
years before any return could be real
ized. The economic pressure under 
which Southern farmers have operated 
so long has accustomed them to think
ing in terms of immediate returns, 
rather than planning for the next gen
eration. . Consequently, the bulk of 
such abandoned fields remained as idle 
land, with gullies growing wider and 
deeper each year.

In the early days of the Soil Con
servation Service, which was established 
to develop and demonstrate methods 
of erosion control, these washed-away, 
gullied hillsides came in for a major 
share of attention. The problem was 
attacked from many angles, but it soon 
became apparent that one of the most 
effective treatments was the planting 
of such areas to kudzu, a deep-rooted 
perennial legume with an amazing 
ability to grow on these denuded hills. 
Outstanding progress made with ex
tensive plantings of kudzu in the dem
onstration project at Dadeville, Ala
bama, beginning in 1935, soon had its

counterpart in other demonstration 
areas throughout the Southeast.

Farmers soon found that kudzu n(| 
only would control erosion on the moil 
severely washed-away land on thel 
farms, but would also produce froii 
this waste land a large amount of higHl 
quality feed which could be cut. fd 
hay, grazed in the late summer ani 
fall when droughts commonly occit 
and permanent pastures are unpro 
ductive, or left for winter grazing afta 
frost had killed the vines. Unlike tht 
familiar peavine hay, it did not requin 
replanting year after year and it wa 
easily cured.

Along with kudzu, sericea lespedezj 
also was planted extensively for erosioi 
control on worn-out land. While it i 
slightly more exacting in its soil re 
quirements than kudzu—which wii 
grow on nearly any type of well 
drained land in the Southeast—sericea 
too, will grow on land of very low fen 
tility. Like kudzu, it can be used fo| 
grazing or, if cut at the proper time 
when the plants average 10 to 12 inchei 
in height, it makes excellent hay.

With the development of farmen 
organized, farmer-operated soil con 
servation districts, the planting of thes»



H  B lack  Angus c a ttle  graain g  tw o-year-o ld  sericea  on tk e  fa rm  o f  S u p erv iso r D. G . Jo h n so n  o f  th e  
E ast A labam a S o il C on serv ation  D is tr ic t , n ear H ardaw ay. A la.

II deep-rooted, perennial forage crops on 
[(severely eroded and idle land has been 
H greatly expanded. At present, 226 
H farmer-operated soil conservation dis- 
Otricts, comprising 165 million acres, 
Khave been organized in nine South- 
K eastern States. With the assistance of 
lithe Soil Conservation Service, complete 
i soil conservation plans have been de

ll veloped for 90,000 farms, embracing 
ij 15,500,000 acres, in the districts.

An analysis made several months ago 
El of 58,000 farm plans showed that on
■ these farms there was a total of 609,000 
H acres of idle land, or an average of 
IB slightly more than 10 acres per farm. 
H State averages ranged from 3.2 acres 
[I per farm in Kentucky to 16.4 acres per 
H farm in Georgia.

Not all of this land consisted of 
H eroded, gullied hillsides such as would 
H ordinarily be planted to kudzu or seri- 
Hcea. Some of it was moderately slop- 
H ing land which had become too badly 
H eroded for profitable cultivation under 
[I prevailing farming methods but could, 
H with proper conservation treatment, 
H such as terracing, good rotations, and 
|1 adequate application of fertilizers, be 
H brought back into profitable produc-
■ tion of grain feed and annual hay

crops. On many farms the idle area 
included fertile bottom land which had 
been abandoned for agricultural use 
because it was too wet for row-crop 
production and had grown up in a 
tangled mass of vines, bushes, and 
small, worthless species of trees. Yet, 
with the clearing of the worthless 
growth and proper drainage, farmers 
in the soil conservation districts have 
developed these wet areas into produc
tive cropland or pasture.

District soil conservation plans pro
vide for putting every acre on each 
farm to the use for which it is best 
adapted. Land-conversion data de
veloped in connection with the appli
cation of the soil conservation plans 
for the 58,000 farms referred to earlier 
give some important information as to 
the potential use of the considerable 
acreage of waste land found on South
eastern farms.

Of the 609,000 acres of idle land on 
the 58,000 farms, 175,937 acres are 
being put into perennial hay crops, 
principally kudzu and sericea. An
other 141,613 acres, mostly bottom 
land which had grown up in willows, 
alders, and other worthless growth, are 

( Turn to page 43)



Yield and Quality of Cotton 

Can Be Improved By Boron

<J2y. K u s J l  C ^ofem an *

Departm ent o f Agronom y, Mississippi State College, State College, Mississippi

IN recent years boron has taken the 
spotlight as one of the essential 

elements for plant growth, and in 
numerous cases research workers have 
found that small applications of borax 
to the soil will increase both the yield 
and quality of many crops. Only a 
few boron investigations have been 
made with cotton. Some have shown 
that the growth of cotton plants has 
been increased and that the flowering 
of cotton has been accelerated by ap
plications of borax. Few results have 
shown the effect of boron on cotton 
yields.

The results presented in this paper 
represent information obtained from 
Holly Springs, Mississippi, during three 
years on Grenada silt loam soil. The 
site on which the boron test was con
ducted had been planted to different 
winter legumes and then followed by 
cotton, with some plots limed and 
others unlimed. Originally, large 
amounts of lime had been applied to 
the limed plots; and since both legumes 
and cotton had continuously given a 
negative response to lime, it was be
lieved that the limed soils had been 
overlimed. Therefore, the original ob
jective was to determine whether the 
harmful effect of overliming could be 
corrected by applications of borax. In 
1941, 10 pounds of borax per acre were 
broadcast over one-half of all of the 
( /4cracre) plots, and the effect of 

,  borax upon cotton yields was deter
mined. The original test contained 8

* The author is indebted to Mr. E. B. Ferris and 
Mr. O. K. Morgan of the Holly Springs Branch 
Experiment Station for their assistance in conduct
ing the field vork.

treatments replicated 4 times, making 
a total of 32 treatments. After thi 
borax was applied to one-half of the 
plots in 1941 and 1942, there were 3j 
replications for the boraxed and un 
boraxed treatments.

The results suggest that a slight in 
crease in cotton yield may have been 
obtained in 1941 (Table 1), for-is 
every case except one, where borax wai 
applied the cotton yields were appre 
ciably higher than where no borax waj 
applied. In 1942, 10 pounds more bora: 
per acre were applied on the same plot| 
(making a total of 20 pounds per acre)| 
and a tremendous response in the yield 
of seed cotton was obtained (Table 1)|

In order to determine how mucH 
borax to apply to the cotton, the plot-: 
were further divided in 1943 so that 
one-fourth of the plots received 10 
pounds more borax (making a total oi 
30 pounds per acre over a 3-year pe; 
riod), one-fourth received no more bui 
only the residue from the 20 pounds 
applied in 1941 and 1942, one-fourtH 
which had previously received no bora* 
received 20 pounds per acre in 1943| 
and one-fourth of the plots continued tq 
receive no borax. It should be emphal 
sized that each 1943 treatment was 
replicated 1.6 times as far as the boraxed 
and unboraxed plots were concerned.

In every case the plots receiving borax 
yielded considerably more cotton than 
the ones receiving no borax. It is in-l 
teresting to note, however, that no* 
only the limed plots responded to borax 
but a marked response was also ob-» 
tained on the unlimed plots. All of the! 
results are presented in Tables 1 and 21 
but in order to facilitate the discussion!



II n average of the borax treated and un
treated yields is shown graphically in 
[Figures 1, 2, and 3.
I The results in Figure 1 show that in 

Bach of the three years (1941, 1942, 
Ind 1943) the soils receiving borax 
produced 45 pounds, 198 pounds, and 
1 32 pounds more seed cotton respec- 
Bively than the soils receiving no borax. 
|kn average of the 3-year results shows 
||hat where borax was used 125 pounds 

ore seed cotton were produced than 
here no borax was applied.

|| In order to give a more complete pic- 
Hure of the effect of borax upon cotton 
||ields, the percentage increased yields 
Sue to borax is shown in Figure 2. The 
Erst 10 pounds applied in 1941 in- 
reased the cotton yields only 3 per 
ent; 20 pounds, half applied in 1941 
[nd half in 1942, increased the cotton 
ields 13 per cent; and 30 pounds, ap- 

blied over a 3-year period, increased the 
Button yields 26 per cent. It remains 
jjo be seen how much more increase can 
Be obtained from additional applica
tions of borax, but the consistency with 

borax has increased cotton yields
Us surprising.

|Boron Has a Residual Effect Upon
Cotton Yields

| The 1943 cotton yields (Figure 3) 
ive some indication as to how much

borax may be applied to Grenada silt 
loam and also show the residual effect 
of borax upon cotton yields. Twenty 
pounds of borax applied to the soil 
during 1941 and 1942 had a stimulating 
effect upon the 1943 cotton yields, pro
ducing 113 pounds more seed cotton 
than the soil receiving no borax. This 
shows that borax applied in 1941 and 
1942 was not lost from the soil before 
1943, and suggests that borax, when 
once applied, may influence the fol
lowing crop yields. Twenty pounds 
of borax applied to the soil in 1943 
also had a stimulating effect upon 
cotton yields, producing 115 pounds 
more seed cotton than the soil receiving 
no borax. The results show that 20 
pounds of borax applied either in 1943 
or during the two previous years in
creased the 1943 cotton yields about 20 
per cent. The 30-pound application of 
borax (10 pounds for three consecutive 
years) produced slighdy more cotton 
than either of the 20-pound applications.

The results in Figure 2 indicate that 
broadcasting 10 pounds of borax per̂  
acre was not enough to produce maxi
mum cotton yields on Grenada silt loam 
in 1941. On the other hand, broadcast
ing 30 pounds of borax over a period 
of three years evidently was not enough 
to cause toxicity, for it consistently in-

T a b l e  1 .

creased cotton yields. The results sug- 
E f f e c t  o f  B o b a x  U p o n  t h e  Y i e l d  o f  C o t t o n  (1 9 4 1 -1 9 4 2 )

Treatment 
Lime— Legume

|Ko lime—no legume. 
Lime—no legume. . . .  

No lime—crimson clover.
Lime— crimson clover. 

No lime— austrian peas..
Lime—austrian peas.. 

No lime—hairy vetch. . .  
Lime—hairy vetch. . .

■Average yield.

Yield in pounds of seed cotton per acre

1941 1942

10
lbs.

borax
No

borax
Increase 
due to 
borax

20 lbs. 
borax 

(10 lbs. 1941—42)
No

borax
Increase 
due to 
borax

1463 1379 84 1559 1399 160
1480 1451 29 1613 1512 101
1599 1555 44 1844 1694 150
1528 1582 - 5 4 1715 1630 85
1582 1508 74 1649 1474 175
1533 1488 45 1664 1462 202
1683 1633 50 2049 1664 385
1670 1582 88 1890 1566 324

1567 1522 45 1748 1550 198
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gest that as much as 20 pounds of borax 
per acre may be broadcast on Grenada 
silt loam at any one time without being 
toxic to cotton. It should be pointed 
out, however, that Grenada silt loam 
is heavier in texture than the average 
soil of the State and will probably 
either require or tolerate larger amounts 
of borax than most soils of the State.

Borax Increases Size and Number 
of Bolls

Since borax increased the yield of 
cotton on Grenada silt loam, the ques
tion arose: Does boron increase cotton

2000

180 0

yields by increasing the size of the boll 
or by increasing the number of bolls rfi 
In order to answer this question, 100 
bolls were sampled at random from 
each plot and weighed in 1943. In 
every case bolls from the plots receiving 
borax weighed appreciably more than 
bolls from the plots receiving no boraxJ 
The results presented in Figure 4 show? 
that 20 pounds of borax applied either? 
in 1943 or during 1941 and 1942 in
creased the size of the boll about 51 
per cent, while 30 pounds of borax ap
plied over a 3-year period increased the:

( Turn to page 48)
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F ig . 1 . A long-used , b u t tim e-con su m ing  m ethod o f  hay in g .

I New Ideas in Haymaking 

From New Ynrk Farmers

B y

Department o f Agronomy, Cornell University, Ithaca, New Y ork

[[ I N  a consideration of haymaking it 
8 j .  is well to be certain, first of all, that 
[1 the hay plants have gotten from the 
[I soil all the elements that give them real 
| value to livestock. Whatever defi- 
I ciencies there may be in the soil should 
| be supplied in fertilizers.

Soils rather generally lack a suffi- 
I cient supply of available phosphorus. 
I This deficiency can readily be made 
I good by applications of superphosphate, 
I rockphosphate in some areas, or com- 
I plete fertilizers. Sandy and gravelly 
I soils, frequently, heavier soils in certain 
I areas, and muck soils generally are low 
I in available potassium. This element 
I may readily be added to the soil in 

muriate of potash, to a small extent in 
hardwood ashes, in mixed fertilizers, 
and in farm manure. On the average,

mixed manure carries about 10 lbs. of 
potash to the ton, or 6 tons contain the 
equivalent of 100 lbs. of 60 per cent 
muriate of potash. Nitrogen may be 
supplied to the soil in manure, which 
on the average, carries 10 lbs. of this 
element to the ton, in leguminous and 
other residues, and in nitrogenous fer
tilizer materials or fertilizers. Manure 
and residues carry important quanti
ties of some of the equally essential 
minor elements. On moderately to 
strongly acid soils, applications of lime 
are essential for the growth of legumes 
and for the production of other plants 
that can be made into good hay. 
Hay plants from rich or well-fertil
ized soils contain all the ingredients 
that are essential for healthy growth 
of animals, and for the production

21
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of highly desired animal products.
Hay of high feeding value and large 

yield to the acre is made by cutting it 
somewhat before full bloom, at full 
bloom, or as soon afterwards as pos
sible. In many sections good haying 
weather does not arrive until most hay 
plants have reached or passed the most 
desired stage. There, a compromise 
must be made between high quality 
from the standpoint of maturity of the 
plants and the arrival of suitable hay
ing weather. Mature legumes and 
grasses are most easily cured, but they 
are of relatively low palatability, diges
tibility, and feeding value, particularly 
with respect to protein content. The 
protein content is highest before, but 
is still satisfactory through the full 
bloom period.

Haymaking Methods

Haymaking methods have undergone 
real changes since “Maude Muller 
raked the meadows sweet with hay,” 
in all probability with a wooden hand 
rake. Somewhat later came the 
wooden, one-horse dump rake that was 
quite generally used in some parts of 
the country around the turn of the 
century. Then followed the steel- 
toothed dump rake, the tedder, the side- 
delivery rake, and early in this century 
the hayloader. The latter implement 
marked the greatest single advance in 
haymaking methods up to that time. 
It did, in fact, afford much relief from 
the heavy work of pitching hay, and 
served as the leading haymaking im
plement for nearly four decades.

The advent of tractor power led to 
further mechanization. The pick-up 
baler that required three men, and 
more recently the one-man baler, and 
the field or barn choppers are late de
velopments. All of these implements 
are generally used on farms with at 
least moderately large acreages of hay 
and require a rather large initial cash 
ouday. Moreover, both the balers and 
the choppers perform work that is not 
essential on the dairy farm when most 
of the hay is fed. Both of these types 
of implements have the advantage,

however, that they make possible tH 
storing of a much greater tonnage « 
baled or chopped than of loose hay i 
the available mow space. In man 
barns, additional support must be pr< 
vided to carry the added load. Th 
pick-up baler provides real advantage 
if hay must be hauled several mile 
And with the field chopper, if a worr 
feed is used, no actual human labor i 
performed on the hay until feedin 
time.

Forerunner of the Buckrake

About half a century ago a sweej 
rake was used, and in places it is use< 
to this day. One horse was used 01 
each side, the hay being swept up fron 
swath or windrow. There was no ar 
rangement for lifting the loaded rake 
it was dragged on the ground to th 
barn or more commonly to the stacD 
out in the field. The junior write 
helped stack hay in the field with thi 
implement and two forks, one in the 
hands of the stacker and the other usee 
to pitch the hay onto the stack. Such 
stacks were small and each had only 
2 or 3 tons of hay. Numerous improve 
ments and adaptations of this early 
sweep rake have been made, particu 
larly for stacking hay in the open.

The Buckrake

The latest development of this rake 
is the so-called buckrake, the use of 
which has spread rapidly during the 
past few years. The rake is mounted 
on a light or medium truck or on the 
chassis of a fairly heavy car. Lighte 
cars are used, but the heavier ones 
stand up more satisfactorily. The rake 
is used to transport the hay from the 
field to the barn where it is usually 
put away with a grapple fork or slings 
One man operates the hay fork or the 
slings and another mows it away. For 
distances under one-half mile in New 
York, this method of haying requires 
relatively few man-hours per ton of 
hay. Tractors, autos, gas engines, elec 
trie motors, and motors out of old 
cars have replaced old Dobbin for
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operating the hay fork on many farms. 
I rhe car motor and the electric motor
1 |;an be arranged so as to be controlled 
I w the man who operates the hay fork. 
I fhese methods save the time of the 
I t>erson that formerly rode or drove the 
[tiorses or team, or more recently that

operated the car or tractor.

The Barn Hay Dryer
The barn hay dryer is a recent de

velopment, having been introduced into 
me Northeast in 1944. The cost of 
around a dollar a ton for power to 
operate the fan and the considerable 

I outlay for installing motor, fan, and 
air ducts in the mow are important 
considerations. The mow is filled uni
formly about 8 feet deep over its entire 
area. Some care and considerable effort 
are required to spread the hay uni
formly over the entire mow floor. To 
save leaves, this hay is usually put in 
with about 35 per cent of moisture. 
Under favorable conditions, the partly 
cured hay is dried in from 10 days to
2 weeks of operation of the fan. Then 
an additional 8-foot depth is put into 

Vthe mow and cured as before. If hay is 
Jput into the mow at the right stage of 
I • •
I

maturity and of curing, and if all goes 
well, high-quality hay may be made 
by this method even though weather 
conditions might not permit the curing 
of hay outdoors.

Buckrake With Threshing Machine 
Blower

Alton I. MacDuffie, who lives near 
Favilion Center, New York, first used 
an old threshing machine for mowing 
away combined barley straw in 1940. 
He brought the straw to the threshing 
machine with a buckrake, and also used 
the buckrake during the haying season 
to haul his hay to the barn, where it 
was put into the mow in the usual way. 
Two years later he removed the rear 
end of his threshing machine, including 
the fan assembly and blower pipe, and 
mounted the frame on wheels for ease 
in moving it around. Thus he avoided 
the overhead costs for power and lu
bricants for the rest of the threshing 
machine. His next step was to use this 
blower for mowing away his hay.

As the hay is brought to the barn 
with the buckrake, it is dropped on the 
ground beside the blower. The hay 
is fed into the blower by hand with

Fig . 2 .  T h e  b u ck ra k e . T h is  ra k e  is m ounted on th e  re a r  o f  a tru ck . M edium  to  heavy auto 
chassis also  are widely used. T h e  re a r  end o f  a e a r, as show n, serves to  l i f t  th e  ra k e  a fte r  it has 

b een  loaded  w ith h ay . Pow er is supplied  by a pow er take-o ff a ttach m en t.
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pitchforks. Obviously, all the hay is 
pitched by hand in this way, but,- as 
Mr. MacDuffie said, “At least we stand 
on solid ground while we pitch it, 
which is a lot easier than walking on 
the loose hay in the mow.” The buck- 
rake picks up the hay in the field by 
simply sliding the teeth under the hay 
as it moves along the windrow. The 
hay is quite loose when it arrives at the 
barn. The work of separating it into 
bunches that will go through the blower 
is light compared with that when hay 
is loaded on a wagon, and packed by 
walking on it. Pitching buckrake hay 
into the blower is much easier than to 
tear the hay apart in the mow.

As Mr. MacDuffie pointed out, the 
hay is broken up somewhat as it passes 
through the fan, but “since all of it goes 
into the mow,” he rates it just as good 
as any other hay for feeding. On the 
basis of three years’ experience with the 
buckrake-blower combination, he con
cludes that he “can put the hay into the 
mow slightly greener than with a hay 
fork.” The reason is that the blower 
pipe distributes the hay evenly and 
avoids hot spots in the center of the 
mow where the hay is packed by

dropping from the fork. Furthermore, 
he says, “There is a constant stream of 
air passing over .the hay while the 
blower is operating.”

Mr. MacDuffie’s first blower had a 
pipe 12 inches in diameter, which was 
a little small. In 1944 he bought a 
14-inch blower off another old thresh
ing machine for $15, and added about 
$45 for parts and for labor to get it 
home and mounted on wheels so it 
could readily be moved about.

With a hired man to help him pitch 
the hay into the blower, and his 13- 
year-old son to operate the buckrake, 
Mr. MacDuffie was putting in hay at 
the rate of almost 214 tons an hour 
last summer while we were there to 
time the operation with stopwatches. 
The hay was hauled one-third of a 
mile to the barn. Loads of hay on the 
buckrake were weighed with Load- 
O-Meters, which are commonly used 
to weigh trucks on the highways. This 
year Mr. MacDuffie will have another 
buckrake for his 11-year-old son to 
operate. Then he will have one man 
and two boys to help him put up hay 
from 80 acres.

( Turn to page 39)

F ig . 3 . B a le r  e lev atin g  th e  hay to  th e  w agon. In stea d  o f  d rop p ing th e  b a les  on th e  ground , the 
b a les  a re  b e in g  elev ated  to  th e  w agon by m eans o f  a ram p a ttach ed  to  th e  b a le r . T h is  saves 

con sid era b le  tim e in  th e  h an d lin g  o f  p ick -u p  b a led  hay .



Corn on th e  rig h t shows th e  resp o n se o f  C o rn -B e lt lan d  to  sup erp hosp hate* T h is  grow th d ifferen ce  
was fo llow ed  b y  a n  in cre a se  o f  2 0  bu sh els  p e r  a c re  g ra in  y ie ld .

The Effectiveness of 
Phosphate Fertilizer

S u  J 4 . J f . S nider

Assistant C hief, Soil Experim ent Fields,

EED for phosphatic fertilizers be
comes more acute as our agricul

tural production gradually removes 
phosphorus from soils. This unavoid
able soil depletion has helped to bring 
some Illinois farm lands to the point 
where they will not produce a satisfac
tory crop without the addition of an 
adequate supply of available phospho
rus, and as a rule, for maximum pro
duction on these soils, other essential 
elements also must be provided. There 
are other soils which will grow reason
ably good crops without phosphatic 
fertilizer, but will produce considerably 
more when it is added. There are some 
soils which are still so virgin or perhaps 
were derived from a parent material so 
rich in available phosphorus that thus 
far an application is not needed for

University o f  Illinois, Urbana, Illinois

maximum production. We are, how
ever, faced with the fact that a very 
large portion of Illinois soils are defi
cient in available phosphorus. This 
condition is steadily growing more seri
ous, and the only means of correcting it 
is to supply phosphorus to the land in 
an available form and in relatively large 
amounts.

The gradual reduction of crop yields 
is only a part of the seriousness of the 
situation. It has become evident that 
livestock, feeding too much and too 
long on hay and forage from soils defi
cient in available phosphorus, develop 
diseases which may cause serious losses. 
In addition, there is much in the dis
cussion of human nutrition regarding 
the various health belts in this country. 
Some folks are inclined to associate

25
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these so-called “health belts” with soil 
conditions, and they attribute the good 
health or generally poor health of the 
population to the abundance or defici
ency of certain important ’ elements in 
the soils from which comes most of 
their food supply.

Various authorities, both in animal 
nutrition and agronomic work, have 
stated rather definite limits for phos
phorus deficiencies in hay and forage 
crops. Most of the authorities place 
this limit near three pounds of phos
phorus per ton of dry material. Above 
this three-pound limit there is ap- 
parendy no danger of livestock develop
ing serious diseases due to phosphorus 
deficiency, but below this value there is 
considerable probability of injury. Some 
state that when the phosphorus content 
of hay and forage is as low as 2.4 or 2.6 
lbs. per ton, there usually is serious and 
consistent livestock injury. This condi
tion prevails when livestock, especially 
cattle, are fed largely on hay and forage 
grown on soils deficient in available 
phosphorus.

Generally speaking, the phosphorus 
content of hay and pasture crops is in 
direct proportion to the amounts avail
able in soils. When soils are deficient, 
the hay and pasture crops on this land 
are quite sure to be low in phosphorus. 
Almost without exception, hay and pas
ture crops when treated with liberal 
amounts of phosphatic fertilizers will 
have an increased phosphorus content. 
In most cases, such treatment will raise 
the content to a desirable level for live
stock feed.

Seasonal conditions, especially rain
fall or the lack of it, have considerable

influence on the phosphorus content of 
hay and forage crops and also upon the 
effectiveness of phosphate treatment ap
plied for these crops. This has been 
especially noticeable on Korean lespe
deza hay in southern Illinois. During 
dry seasons (late summer and early fall) 
the phosphorus content of this hay has 
been found to be extremely low, and 
liberal applications of phosphate fertile 
zers have not always increased it up to 
and above three pounds per ton. This 
is partly illustrated by data from the 
Sparta Experiment Field in southern 
Illinois (Table 1). On this field, the 
lespedeza hay contained 6 lbs. of phos
phorus per ton in a season of sufficient 
rainfall (1942), while in a dry season, 
the amount of phosphorus was only 
three pounds in a ton of hay on phos- 
phated (RLPK) land and was con
siderably lower on unphosphated (RL) 
soil. This seasonal condition apparently 
also affected the content of protein, po
tassium, and other constituents in the 
lespedeza hay (Table 1).

This seasonal effect has been noticed 
in the composition of grasses on phos
phorus-deficient soils. Fully headed 
Kentucky bluegrass on the deficient soil 
of the Joliet Field, northern Illinois, in 
the more normal season of 1942 con
tained 2.2 lbs. of phosphorus per ton of 
hay. During the extremely wet spring 
season of 1943, the bluegrass contained 
3.8 lbs. of phosphorus per ton. On the 
Elizabethtown Field, southern Illinois, 
bluegrass in 1942 contained only 2.0 
lbs., and during the wet spring season 
1943, it contained 3.6 lbs. of phosphorus 
per ton of hay. These results from both 

{Turn to page 45)

T a b l e  1 .— C o m p o s it io n  o f  L e s p e d e z a  H a y  S h o w in g  E f f e c t  o f  S e a s o n a l  C o n d i
t i o n s . D a t a  f b o m  S p a r t a  F ie l d  S e p t e m b e r  3 , 1 9 4 2 , a n d  S e p t e m b e r  9 , 1 9 4 3 .

Pounds per ton of hay

Soil treatment
Protein P K Ca Mg Fe Mn

R L P K  Sufficient rain 1 9 4 2 . . . . 335 6 .0 24 .0 24.8 5 .4 .7 4 .44
R L P K  Dry season 1 9 4 3 . . . . 282 3 .0 20.2 20.4 6 .6 .04 .17
R L Dry season 1 9 4 3 . . . . 295 2 .4 16.2 20.8 7 .0 .06 .09



P I C T 0 R I A L

“ SO M ETH IN G F O R  ‘T E A C H E R **f



A b o v e : S e ttin g  to m ato  p lan ts  on a  fa rm  in  C lin to n  C ou nty, In d ia n a .

B e lo w : G ettin g  th e ir  g ra in  ra tio n  ( c o r n )  in  a C olorad o feed  lo t.



A bove s F illin g  a tta ch m en t to  plow  u n d er 1 ,0 0 0  pounds o f  fe r t i liz e r  p er a cre .

B e lo w : L u n ch in g  w ith  n eig h b ors seem s ag reeab le  to  b o th  w hite pigs and hostess.



T h e  old* slow  m eth od  o f  c u ttin g  seed p o ta to es  ( a b o v e ) gives way to  th e  new* tim e  and m otion 
saving m ethod— k n ife  b la d e  and  ta b le  to p  (b e lo w ) .

: . '4.



The Soil Conservation Service is doing a big job. Judging 
from reports from around the country, most people feel 
that it is doing a wonderful job. The interest of the public 
in this important part of governmental activity for the 
national welfare is recognized in the report of H. H. 

Bennett, Chief of the Soil Conservation Service, to the Honorable Marvin Jones, 
Administrator, War Food Administration. While this interest naturally is 
greatest in rural sections, it is by no means confined to them. Urban civic organi
zations and many commercial organizations also are showing an interest in soil 
conservation work, and churches are bringing its importance to both their rural 
and urban members.

The work of the Soil Conservation Service is attracting considerable attention 
in foreign countries as well as at home. Numerous references to the work are 
found in foreign publications and numerous governmental and institutional 
representatives and investigators come to this country to observe and study the 
results at first hand. The report mentions a delegation of twenty-five agricultural 
technicians representing neighboring American countries who spent a year 
studying soil conservation methods in this country. Such contacts should help 
develop international understanding and good-will.

All of this interest is justified. As one travels over the country, he can see 
numerous evidences that the teachings of the Service are taking hold. Terraces, 
contour farming, stripcropping, carefully constructed water-ways are increasing, 
although many areas can be seen where some of these practices should be carried 
on, but are yet lacking. It is not until one reads the report, however, that it is 
realized how big a program really is underway and how much has been accom
plished, especially since the outbreak of the war when the importance of agricul
tural production and the necessity of maintaining it during and after the war 
aroused a greater soil consciousness on the part of everyone.

More than 65,000,000 acres are under the Soil Conservation system of farming, 
while on another 7,000,000 acres the use of at least some of the Service’s recom
mended practices has begun. Much of this work has been conducted in coopera
tion with State and local agricultural authorities. Wild Life Conservation also 
is a part of the program.

The value and importance of the Soil Conservation work is outlined in six 
points by Dr. Bennett as follows:

1. Soil conservation farming is remarkably efficient farming.
2. Where practiced, it has brought a 20-per cent increase in production per 

acre, as an average.
3. It has provided a practical guide for greater crop diversification and has 

resulted in greater diversification.
4. It has meant savings in seed, fertilizer, labor, and power.
5. It has permitted the greatest possible degree of protection—and even

Conserving 
Dnr Soil
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improvement—to soil and water resources under the pressure of intensified 
wartime production.

6. It offers the farmer and rancher a sound avenue for shifts in type or inten- i 
sity of production that may become wise in the years ahead to meet 
possible changes in the price and demand for agricultural commodities.

With all of this fine record of accomplishment, Dr. Bennett realizes that he 
has only begun his work. Rather than resting on his well-earned laurels, he has 
drawn up a far-reaching program for the post-war period. A nation-wide inven
tory of conservation needs was completed during the last year. The work to be 
done can be divided into two large categories: (1) That which requires heavy 
equipment and considerable labor over relatively large areas and provides wide
spread benefits to one or more entire communities; (2) that which can be carried 
out by the owners and operators of the lands themselves, with technical guidance, 
and with normal farm equipment, labor, and other production facilities. The 
report goes on to state:

“In this latter category are such jobs as contour cultivation; cropping 
adjustments to put each acre to its own best use, whether that be grass or 
grain, row crops or trees, stripcropping, crop-rotation improvements, surface 
mulching with vegetation, liming and fertilizing, the growing of cover 
and green manure crops, and others. As in the past, qualified technical 
assistance will be needed by farmers and ranchers in carrying out such work 
on their land.”

The scope and size of this undertaking are indicated by the statement that 
within six to eight months after the war is over, the Federal Government could 
put at least 100,000 men to work under the Soil Conservation Service, improving 
and protecting the Nation’s farm plant. A staff of trained technicians would be 
built up which could efficiently utilize the labor power of at least 500,000 man-years 
during the first three or four post-war years. It is stated that for at least two or 
three years of this time, 170,000 men a year could be employed on the heavy, 
labor-consuming phase of the Conservation program. Dr. Bennett feels that such 
a large program would be of value to the Nation as a whole and we believe that 
most will agree with him.

lE lm n tlj (Eomman&mntt

ttfcou Shalt inherit the hoi? earth as a faithful stetoarb, conserbing 
its resources anb probuctibitp from generation to generation. fEhou 
Shalt Safeguarb thP fielbs from soil erosion, tbp libing toaters from 
brping up, th? forests from besolation, anb protect thP hill* from 
obergrajtng bp the herbs, that thp bescenbants map h&be ahunbance 
foreber. 3lf anp shall fail in this stetoarbship of the lanb, thp fruitful 
fielbs shall become sterile stonp grounb anb toasting gullies, anb thp 
bescenbants shall becrease anb libe in pobertp or perish from off the 
face of the earth.

2Br. W. C. Hotobermilfe
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Farm Prices of Farm Products*
Cotton Tobacco Potatoes

Swefet
Potatoes Corn Wheat Hay CottonseedCents Cents Cents Cents Cents Cents Dollars Dollarsper lb. per lb. per bu. per bu. per bu. per bu. per ton per ton

1910-14 Average 12.4 10.4 69.6 87.6 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 58.7 119.0 12.96 22.18
1922................... 18.9 22.8 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 87.0 137.0 91.2 110.5 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 78.8 120.5 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 93.7 118.4 87.6 102.7 11.56 34.98
1930................... 12.4 12.9 124.4 115.8 78.0 80.9 11.31 26.251931................... 7 .6 8.2 72.7 92.9 49.8 48.8 9.76 17.04
1932................... 5 .8 10.5 43.3 57.2 28.1 38.8 7.53 9.74
1933................... 8.1 12.9 66.0 59.4 36.5 58.1 6.81 12.321934................... 12.0 17.1 68.0 79.1 61.3 79.8 10.67 26.12
1935................... 11.6 16.1 49.4 73.9 77.4 86.4 10.57 35.561936................... 11.7 17.2 99.6 85.3 76.7 96.0 8.93 31.781937................... 11.1 19.9 88.3 91.8 94.8 107.1 10.36 30.241938................... 8 .3 17.2 55.5 76.9 49.0 66.1 7.55 21.131939.................... 8.7 13.6 68.1 75.4 47.6 63.6 6.95 22.171940................... 9 .6 15.1 70.7 85.2 59.0 73.9 7.62 24.311941.................... 13.3 19.1 64.6 94.4 64.3 84.0 8.10 35.041942................... 18.51 28.3 110.0 108.3 79.5 101.8 10.05 44.421943................... 19.84 32.5 149.2 196.7 102.7 127.3 12.82 48.261944................... 20.39 38.0 141.0 213.5 113.3 142.8 15.43 52.80

March............ 19.97 21.9 137.0 220.0 114.0 146.0 16.00 52.70April.............. 20.24 23.8 137. a 229.0 115.0 147.0 16.20 52.50May............... 19.80 37.2- 134.0 236.0 115.0 147.0 16.10 52.50June............... 20.16 49.2 125.0 233.0 115.0 143.0 15.00 52.80July................ 20.32 45.0 138.0 230.0 117.0 139.0 13.90 53.00August........... 20.15 39.3 159.0 258.0 117.0 135.0 14.30 53.20September. . . 21.02 42.9 147.0 219.0 116.0 135.0 14.70 52.30October. 21.25 41.2 142.0 185.0 113.0 142.0 15.20 52.70November. . . 20.78 45.1 143.0 164.0 106.0 143.0 15.60 53.40December.. . . 20.85 43.5 150.0 175.0 106.0 145.0 16.50 53.101945 
January......... 20.20 41.9 158.0 190.0 107.0 146.0 17.10 52.80i February. . . . 19.99 31.8 165.0 201.0 106.0 147.0 17.70 52.70March........... 20.24 21.4 171.0 207.0 107.0 148.0 18.10 52.00

1920................... 259
Index

166
Numbers (1910-14 —

358 201 223
100)

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
1925................... 178 161 164 196 154 172 105 162
1926................... 122 172 267 178 108 154 109 126
1927................... 128 199 190 130 122 137 101 132
1928................... 150 192 119 128 138 129 89 174
1929................... 143 179 135 135 135 117 97 162
1930................... 100 124 179 132 120 92 95 1221931.................... 61 79 104 106 77 55 82 791932.................... 47 101 62 65 43 44 63 451933................... 65 124 95 68 56 66 57 571934................... 97 164 98 90 95 91 89 121
1935................... 94 155 71 84 119 98 89 165
1936................... 94 165 143 97 118 109 75 1471937.................... 90 191 127 105 146 122 87 1401938................... 67 165 80 88 76 75 63 981939................... 70 131 98 86 73 72 58 1031940................... 78 145 102 97 91 84 64 1261941................... 107 184 93 108 99 95 68 1621942.................... 149 272 158 124 123 116 84 2061943................... 160 313 214 225 158 145 107 2241944................... 165 365 203 244 175 162 129 245

March............ 161 211 197 251 176 166 134 244April............ 163 229 197 261 177 167 136 243May............... 160 358 193 269 177 167 135 243June............... 163 473 180 266 177 163 126 245July................ 164 433 198 263 181 158 116 245August........... 163 378 228 295 181 153 120 246September.. . 170 413 211 250 179 153 123 242October.......... 171 396 204 211 174 161 127 244November.. . 168 434 205 187 164 163 131 247December.. . . 168 418 216 200 164 165 138 2461945 
January......... 163 403 227 217 165 166 143 245February. . . . 161 306 237 229 164 167 148 244March........... 163 206 246 236 165 168 152 241

Truck
Crops

159
153
143
121
159
149
140
117
102
105
004
126
113
122
101
109
121
145
199
245
217
191 
184 
217 
245 
236 
253 
239
192 
188 
228
262
223
203



Wholesale Prices of Ammoniates
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Nitrate 
of soda 

per unit N 
bulk

1910-14.............. $2.68
192 2 .......................  3.04
192 3 .......................  3.02
192 4 .......................  2.99
192 5.......................  3.11
1926 ....................... 3.06
1927 .......................  3.01
192 8 ....................... 2.67
192 9 .................... 2.57
1930 .................... 2.47
193 1.......................  2.34
193 2 .......................  1.87
193 3 .......................  1.52
193 4 ....................... 1.52
193 5.................... 1.47
193 6 .......................  1.53
193 7 .......................  1.63
193 8 .......................  1.69
193 9 .......................  1.69
194 0 .......................  1.69
194 1.......................  1.69
194 2 .......................  1.74
194 3 .......................  1.75
194 4 .......................  1.75

March  0.75
April..................  1.75
May................... 1.75
June................... 1.75
July...................  1.75
August  1.75
September. . .  1.75
October  1.75
November... 1.75 
December.. . .  1.75

Sulphate Cottonseed 
of ammonia meal 

bulk per 
unit N 
$2.85 
2.58 
2.90 
2.44 
2.47
2.41 
2.26 
2.30
2.04 
1.81 
1.46
1.04 
1.12 
1.20 
1.15 
1.23 
1.32 
1.38
1.35
1.36
1.41
1.41
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42

Fish scrap, 
dried 

11- 1 2 %  
ammonia, 
15% bone

Fish scrap, 
wet acid
ulated 6% 
ammonia, 
3% bone

Tankage High grade 
11% ground 

ammonia, blood, 
15% bone 16-17% 
phosphate, ammonia 

f.o.b. Chi- Chicago,
S. E. Mills f.o.b. factory. f.o.b. factory, cago, bulk, bulk.
per unit N bulk per unit N bulk per unit N per unit N per unit 1

$3.50 $3.53 $3.05 $3.37 $3.52
6.07 4.66 3.54 4.75 4.99
6.19 4.83 4.25 4.59 5.16
5.87 5.02 4.41 3.60 4.25
5.41 5.34 4.70 3.97 4.75
4.40 4.95 4.15 4.36 4.90
5.07 5.87 4.35 4.32 5.70
7.06 6.63 5.28 4.92 6.00
5.64 5.00 4.69 4.61 5.72
4.78 4.96 4.15 3.79 4.58
3.10 3.95 3.33 2.11 .46
2.18 2.18 1.82 1.21 1.36
2.95 2.86 2.58 2.06 2.46
4.46 3.15 2.84 2.67 3.27
4.59 3.10 2.65 3.06 3.65
4.17 3.42 2.67 3.58 4.25
4.91 4.66 3.65 4.04 4.80
3.69 3.76 3.17 3.15 3.53
4.02 4.41 3.12 3.87 3.90
4.64 4.36 3.35 3.33 3.39
5.50 5.32 3.27 3.76 4.43
6.11 5.77 3.34 5.04 6.76
6.30 5.77 3.34 4.86 6.62
7.68 5.77 3.34 4.86 6.71

7.40 5.77 3.34 4.86 6.71
7.50 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71
7.81 5.77 3.34 4.86 6.71

1945
January......... 1.75 1.42 7.81
February. . . . 1.75 1.42 7.81
March........... 1.75 1.42 7.81

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
1943................... 65 50 180
1944................... 65 50 219

March............ 65 50 211
April.............. 65 50 214
May............... 65 50 223
June............... 65 50 223
July................ 65 50 223
August........... 65 50 223
September.. . 65 50 223
October.......... 65 50 223
November. . . 65 50 223
December.. . . 65 50 223

1945
January......... 65 50 223
February 65 50 223
March........... 65 50 223

5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71
5.77 3.34 4.86 6.71

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

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

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

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



Wholesale Prices of Phosphates and Potash**
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Super Florida

Tennessee
phosphate

rock,

Muriate 
of potash 

bulk,

Sulphate 
of potash 
in bags,

Sulphate 
of potash 
magnesia,

Manure
salts
bulk,

Kainit
20%
bulk,

phosphate land pebble 75% f.o.b per unit, per unit, per ton, per unit, per unit,
Balti- 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. At c.T.f. At

£  more, mines, bulk, bulk, lantic and lantic and lantic and lantic and lantic and
per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports

1910-14....... . $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657 $0,655
1922............. .566 3.12 6.90 .632 .904 23.87 . . . . .508
1923............. .550 3.08 7.50 .588 .836 23.32 . . . . .474
1924............. .502 2.31 6.60 .582 .860 23.72 . . . . .472
1925............. .600 2.44 6.16 .584 .860 23.72 .483
1926............. .598 3.20 5.57 .596 .854 23.58 !537 .524
1927............. .525 3.09 5.50 .646 .924 25.55 .586 .581
1928............. .580 3.12 5.50 .669 .957 26.46 .607 .602
1929............. .609 3.18 5.50 .672 .962 26.59 .610 .605
1930............. .542 3.18 $.50 .681 .973 26.92 .618 .612
1931.............. .485 3.18 5.50 .681 .973 26.92 .618 .612
1932............. .458 3.18 5.50 .681 .963 26.90 .618 .591
1933............. .434 3.11 5.50 .662 .864 25.10 .601 .565
1934............. .487 3.14 5.67 .486 .751 22.49 .483 .471
1935............. .492 3.30 5.69 .415 .684 21.44 .444 .488
1936............. .476 1.85 5.50 .464 .708 22.94 .505 .560
1937............. .510 1.85 5.50 .508 .757 24.70 .556 .607
1938............. .492 1.85 5.50 .523 .774 15.17 .572 ' .623
1939.............. .478 .190 5.50 .521 .751 24.52 .570 .670
1940.............. .516 .190 5.50 .517 .730 24.75 .573
1941.............. .547 1.94 5.64 .522 .780 25.55 .570
1942............. .600 2.13 6.29 .522 .810 25.74 .205
1943............. .631 2.00 5.93 .522 .786 25.35 .195
1944............. .645 2.10 6.10 .522 .777 25.35 .195

March. . . . .640 2.00 6.10 .535 .797 26.00 .200
April........ .640 2.00 6.10 .535 .797 26.00 .200
May......... .640 2.00 6.10 .535 .797 26.00 .200
June......... .640 2.00 6.10 .471 .701 22.88 .176
July.......... .646 2.16 6.10 .503 • .749 24.44 .188
August. . . .650 2.20 6.10 .503 .749 • 24.44 .188
September .650 2.20 6.10 .503 .749 24.44 .188
October... .650 2.20 6.10 .535 .797 26.00 .200
November .650 2.20 6.10 .535 .797 26.00 .200
December. .650 2.20 6.10 .535 .797 26.00 .200

1945 . 
January. . .650 2.20 6.10 .535 .797 26.00 .200
February. .650 2.20 6.13 .535 .797 26.00 .200
March , . .650 2.20 6.20 .535 .797 26.00 .200

1922.............. 106
Index Numbers (1910-14 =  100)

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 87 110 68 79 93 74 72
1935............. 92 91 117 58 72 89 68 75
1936.............. 89 51 113 65 74 95 77 85
1937............. 95 51 113 71 79 102 85 93
1938............. 92 51 113 73 81 104 87 95
1939.............. 89 53 113 73 79 101 87 93
1940............. 96 53 113 72 77 102 87
1941.............. 102 54 110 73 82 106 87
1942............. 112 59 129 73 85 106 84
1943............. 117 55 121 73 82 105 83
1944............. 120 58 125 73 82 105 83

March.. . . 119 55 125 75 84 108 83
April........ 119 55 125 75 84 108 83
May......... 119 55 125 75 84 108 83
June. . . . . 119 55 125 66 74 95 80
July.......... 121 60 125 70 79 101 82
August. . . 121 61 125 70 79 101 82
September 121 61 125 70 79 101 82
October... 121 61 125 75 84 108 83
November 121 61 125 75 84 108 83
December. 121 61 125 75 84 108 83

1945 
January.. 121 61 125 75 84 108 83
February. 121 61 126 75 84 108 83
M arch.. . 121 61 127 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All. Commodities

Prices paid 
by farmers Wholesale 

for com* prices , f
Farm modifies of all com- Fertilizer Chemical Organic Superphos- 

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

M arch........ 196 175 151 96 57 171 119 78
April........... 196 175 152 96 57 172 119 78
M ay............ 194 175 152 97 57 175 119 78
Ju n e............ 193 176 151 95 57 175 119 69
Ju ly ............ 192 176 152 96 57 175 121 74
August 193 176 151 96 57 175 121 74
September. 192 176 151 96 57 175 121 74
October. . . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945
January. . . 201 179 153 97 57 175 121 78
February. . 199 179 153 97 57 175 121 78
M a rch .. . . 198 180 153 97 57 175 121 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.

1 B e g i n n i n g  w i t h  J u n e  1 9 4 1 ,  m a n u r e  s a l t s  p r i c e s  a r e  F .  O . B .  m i n e s ,  t h e  o n l y  
b a s i s  n o w  q u o t e d .

* *  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 % .
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Fertilizers
"Commercial Fertilizer Sales As Reported to 

Date for  the Quarter Ended Septem ber 30, 
1944,” Bu. o f  Chemistry, Dept, o f  Agr., 
Sacramento, Calif., FM-103, Dec. 21, 1944.

"Commercial Fertilizer Sales As Reported  
to Date fo r  the Quarter Ended D ecem ber 31,
1944," Bu. o f  Chemistry, Dept, o f  Agr., 
Sacramento, Calif., FM-104, Feb. 15, 1945.

" Wartime Fertilizer Recommendations for  
Delaware,” Agr. Ext. Serv., Univ. o f  Del., 
Newark, Del., W. E. Fold. 3, Rev. Feb. 1945, 
C. E. Phillips and E. P. Brasher.

"Effect o f  Fertilizer and Environment on 
the Iron Content o f  Turnip Greens," Ga. Agr. 
Exp. Sta., Experiment, Ga., S.C.Ser., Bui. 2, 
April 1944.

",Maryland Fertilizer Facts for  1944,” Insp. 
& Regulatory Serv., College Park, b id .

"Fertilizers fo r  Potatoes in the Red River 
Valley," Agr. Exp. Sta., Univ. o f  Minn., St. 
Paul, Minn., Bui. 385, March 1945, C. O. Rost, 
H. W. Kram er, and T . M. McCall.

"Commercial Fertilizers fo r  Minnesota 1944- 
45,” Agr. Ext. Serv., Univ. o f  Minn., St. Paul, 
Minn., E.Pamph. 118, Rev. Feb. 1945, C. O. 
Rost and Paul M. Burson.

"Plowing Under Fertilizer for  Crops in 
Minnesota,” Div. o f  Soils, Univ. o f  Minn., 
Univ. Farm, St. Paul, Minn., Soil Ser. 11, Feb.
1945, A. C. Caldwell.

"Fertilizer Trials on Corn in Mower County, 
1944,” Minn. Agr. Exp. Sta., H orm el Inst., 
Univ. o f  Minn., St. Paul, Minn., Soil Ser. 12, 
March 1945, A. C. Caldwell.

"Inspection o f  Commercial Fertilizers," Agr. 
Exp. Sta., Univ. o f  N. H ., Durham, N. H., 
Bui. 353, Sept. 1944, T . 0 .  Smith and FI. A. 
Davis.

"Analyses o f Commercial Fertilizers, Man- 
nures and Agricultural L im e, 1943," Agr. 
Exp. Sta., Rutgers Univ., N ew Brunswick, 
N. J., Insp. Ser. 13, Feb. 1944, C. S. Cathcart.

"Fertilizer Sales in N ew  Jersey in 1944," 
Soils Dept., Univ. o f  N. J., N ew  Brunswick, 
N. J., March 1945, F. E. Bear.

"Fertilizer Recommendations fo r  North 
Carolina 1944-45," Agr. Exp. Sta., State Col
lege Sta., Raleigh, N. C., Agron, Inf. Cir. 138, 
Dec. 1944.

"A Chart fo r  Evaluating Agricultural 
Limestone," Agr. Exp. Sta., Wooster, Ohio, 
Agron. Mimeo. 98, March 5, 1945, C. J. 
Schollenberger and R. M. Salter.

"1945 Wartime Fertilizers," Agr. Exp. Sta., 
Ohio State Univ., Columbus, Ohio, E. Bui. 
231, Rev. Feb. 1945, Earl Jones and R. E. 
Yoder.

"Tonnage Report July 1, 1944 Through 
D ecem ber 31, 1944," Dept, o f  Fert. Insp. & 
Analysis, Clemson Agr. College, Clemson, 
S. C., Feb. 21, 1945, H . J. W ebb.

"Double Superphosphate," U.S.D.A., Wash
ington, D. C., Cir. 718, Dec. 1944, A. L." 
Mehring.

Soils
"University Soil Testing Service," Soil Test. 

Laboratory, College o f  Agr., Univ. o f  Ga., 
Athens, Ga., Nov. 1944, W. O. Collins and  
J. E. Giddens.

"Im proved Practices Reduce Loss o f  Avail- 
ctble Nutrients by Run-Off," Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., Agron. Mimeo. 
61, Dec. 1944, G. D. Bedell, H . K ohnke, and  
R. B. flickok -  

"Experiments in the Control o f  Soil Erosion 
in Southern N ew York," Agr. Exp. Sta., 
Cornell Univ., Ithaca, N. Y., Bui. 811, March 
1944, John Lam b, •Jr., J. S. Andrews, and  
A. F. Gustafson.

"Effect o f  Land Use and Season on Runoff 
and Soil Loss,” Agr. Exp. Sta., State College 
Sta., Raleigh, N. C., Bui. 347, Dec. 1944, 
T. L. Copley, L . A. Forrest, M. T. Augustine, 
and J. F. Lutz.

"Soil Survey, Macon County Alabama,"  
U.S.D.A., Washington, D. C., Ser. 1937, No. 
11, Nov. 1944, C. Lounsbury, R. Wildermuth,
G. A. Swenson, M. M. Striker, L . G. Brae keen,
H. Sherard, C. L . McIntyre, and V. 0 . Cal- 
laham .

"Physical Land Conditions in Clarke Coun
ty, Georgia," U.S.D.A., Washington, D. C., 
P.L.S. N o. 35, 1944, Jackson Bennett.

Crops
"Fifty-third Annual Report," Agr. Exp. Sta., 

Ala. Polytechnic Inst., Auburn, Ala.
"Science Points the Way," Agr. Exp. Sta., 

Univ. o f  Ark-, Fayetteville, Ark-, 56th A.R., 
Bui. 453, Dec. 1944.

"Soybeans fo r  Oil,” Ext. Serv., Univ. o f  
Ark., Fayetteville, Ark-, Leaf. 23, Rev. 1944,
C. F. Simmons.

"Peanut Production in Arkansas," Ext. Serv.,

37
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Univ. o f  Ark-, Fayetteville, Ark-, Leaf. 24, Rev. 
1944, C. F. Simmons.

"Vineyard Planting Stock," Agr. Exp. Sta., 
Univ. o f  Calif., Berkeley, Calif., Cir. 360, 
Sept. 1944, H . E. Jacob.

"The Cultivated Persimmon in Florida,"  
Agr. Ext. Serv., Gainesville, Fla., Bui. 124, 
Jan. 1945, A. F. Camp and H arold Mo wry.

"Camellia Culture," Agr. Exp. Sta., Univ. 
o f Fla., Gainesville, Fla., Press Bui. 604, Nov. 
1944, R. J. Wilmot.

"Commercial Vegetable Recommendations," 
Agr. Ext. Serv., Univ. System o f Ga., Athens, 
Ga., Cir. 322, Rev. March 1944, Elm o Rags
dale.

"Cultural Directions fo r  Growing Small 
Fruits and Muscadine Grapes," Agr. Exp. Sta., 
Univ. System o f  Ga., Experiment, Ga., Press 
Bui. 541, Feb. 17, 1945.

"Recommendation fo r  Preparing and Plant
ing Seed Peanuts," Ga. Coastal Plain Exp. Sta., 
Tifton, Ga., M imeo. 39, March 13, 1945.

"Maximum Peanut Yields Dependant on 
Control o f  L ea f Spot and T im e o f  Digging," 
Ga. Coastal Plain Exp. Sta., T ifton, Ga., 
Mimeo. 40, March 14, 1945.

"1944 Georgia State Department o f  Agri
culture," Biennial Report 1942-1944, State 
Dept, o f  Agr., Atlanta, Ga.

"Illinois H ybrid Corn Tests 1944," Agr. 
Exp. Sta., Univ. o f  111., Urbana, 111., Bui. 509, 
Feb. 1945, G. H . Dungan, J. H. Bigger, A.' 
L . Lang, Ben). K oehler, and Oren B olin .

"Seeding M eadow and Pasture Crops," Ext. 
Serv., College o f  Agr., Univ. o f  Ky., Lexing
ton, Ky., Cir. 402, Aug. 1944, E. J. Kinney, 
Ralph Kenney, and E. N. Fergus.

"N ebraska Agriculture 1943," 57th A. R., 
Agr. Exp. Sta., Univ. o f  N eb., Lincoln, N eb., 
May 1944.

"Tom atoes fo r  G ood Health," Gen. Ext. 
Serv., Univ. o f  N. H . Durham, N. H ., Cir. 
260, June 1944, J. R. H epler and Elizabeth  
E. Ellis.

"T he Development and Structure o f the 
Apple Leaf,"  Agr. Exp. Sta., Cornell Univ., 
Ithaca, N. Y., M emoir 258, March 1944, L . H. 
MacDahiels and F. F. Cowart.

"Experimental Methods in Cabbage Breed
ing and Seed Production," Agr. Exp. Sta., 
Cornell Univ., Ithaca, N . Y., M emoir 259, 
March 1944, C. H. Myers and W. I. Fisher.

"T he Chemical Composition o f Maturing 
N ew  Y ork State Grapes," N. Y. State Agr. 
Exp. Sta., Geneva, N. Y., T . Bui. 274, Oct. 
1944, Z. 1. Kertesz.

"Cutting Irish Potato Seed Pieces," Agr. 
Exp. Sta., N. C. State College, Raleigh, N. C., 
Bui. 349, Jan. 1945, L . W. Nielsen and M. E. 
Gardner.

"Measured Crop Performance 1944," Agr. 
Exp. Sta., N. C. State College, Raleigh, N  C., 
Bui. 351, Jan. 1945, R. P. Moore and G. K. 
Middleton.

"Corn Club Manual fo r  4-H  Club M em
bers," Agr. Ext. Serv., N. C. State College,

Raleigh, N . C., Club Ser. 3, Feb. 1945, E. R. 
Collins.

"Irish Potato Manual fo r  4-H  Club Mem
bers," Agr. Ext. Serv., N. C. State College, 
Raleigh, N . C., Club Ser. 21, (R ev .), Nov. 
1944, H. R. Niswonger. .

"Sweet Potato Production fo r  4-H  Club 
Members," Agr. Ext. Serv., N . C. State Col
lege, Raleigh, N. C., Club Ser. 49, Oct. 1944, 
J. Y. Lassiter.

"T he 4-H  Cotton Club Project," Agr. Ext. 
Serv., N. C. State College, Raleigh, N. C., 
Club Ser. 54, Feb. 1945, J. A. Shankjin.

"Small Grains,” Agr. Ext. Serv., N. C. 
State College, Raleigh, N. C., E. W. Ser. Bui. 
23, Rev. Aug. 1944.

"Grow Better Oats," Ext. Serv., N. D ak• 
Agr. College, Fargo, N. D ak., Sp- Cir. A-71, 
Feb. 1944, W. J. Leary.

"Ladino Clover for  Western Oregon," Agr. 
Exp. Sta., Oregon State College, Corvallis, 
Ore., Cir. 161, March 1944, H . A. Schoth.

"S. C. 10-Point Food  and Feed Program," 
Ext. Serv., Clemson Agr. College, Clemson, 
S. C., Cir. 266, Feb. 1945.

"Results in 1944 With Hybrid Corn and 
Corn Varieties in Texas," Agr. Exp. Sta., A. 
& M. College o f  Texas, College Station, Texas, 
P. R. 914, Nov. 24, 1944, J. S. Rogers, R. G. 
Reeves, and C. H . McDowell.

"Biennial Report 1942-1944," Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Bui. 315, Dec. 1944.

"Fifty-seventh Annual Report," Agr. Exp. 
Sta., Univ. o f  Vt., Burlington, Vt., Bui. 520, 
Dec. 1944, Harry R. Varney.

"Comparative Performance o f  Wheat Varie
ties in Eastern Washington," Agr. Exp. Sta., 
State College o f  Wash., Pullman, Wash., Bui. 
450, Sept. 1944, O. A. Vogel and O. E. 
Barbee.

' "Fifty-fourth Annual Report," Agr. Exp. 
Sta., State College o f  Wash., Pullman, Wash., 
Bui. 455, Dec. 1944.

"Pastures fo r  B eef Production in Eastern 
Washington," Agr. Ext. Serv., State College 
o f  Wash., Pullman, Wash., Bui. 315, Nov. 
1944, W. Tolm an, M. E. Ensminger, E. J. 
W arwick, an^ A. G. Law .

",Irrigated Pastures fo r  Central Washington," 
Agr. Ext. Serv., State College o f  Wash., Pull
man, Wash., Bui. 319, Jan. 1945, A. G. Law,
H. P. Singleton, and I. M. Ingham.

"Farm Science L ooks A head," Agr. Exp. 
Sta., Morgantown, W. Va., Bui. 317, Dec. 
1944.

"Results o f  Hybrid Corn Yield Trials in W. 
Va. fo r  1944," Agr. Exp. Sta., W.Va. Univ., 
Morgantown, W. Va., Mimeo. Cir. 52, Feb. 
15, 1945, J. L . Cartledge, R. J. Friant, R. M. 
Smith, and D. R. Browning.

"Report o f  the Chief o f  the Bureau of 
Agricultural and Industrial Chemistry, Agri
cultural Research Administration, 1944," U.S.
D.A., Washington, D. C., Sept. 1944.

"Report o f  the Chief o f the Bureau o f Plant
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Industry, Soils, and Agricultural Engineering, 
Agricultural Research Administration, 1944," 
U.S.D.A., Plant Industry Sta., Beltsville, Md. 
Sept. 15, 1944.

"Report o f  the Director o f  the Office o f 
Distribution 1944,” War Food A dm ., U.S.D.A., 
Washington, D. C.

Econom ics

"Farm Management H andbook Based on 
Studies o f  Pennyroyal Farms," Agr. Exp. Sta.,

Univ. o f  Ky., Lexington, Ky., Bui. 463, June 
1944, E. J. Mesius, C. R. Sayre, D. L. Mac- 
Farlane, and R. E. Graham.

"Land Tenure in Southern Logan County, 
K e n t u c k y A g r .  Exp. Sta., Univ. o f K y., L ex
ington, Ky., Bui. 464, June 1944, John H. Bon- 
durant.

"Factors That Affect Costs and Returns in 
Producing M ilk." Agr. Exp. Sta., Cornell 
Univ., Ithaca, N. Y., Bid. 804, March 1944, 
Ivan R. Bierly.

New Ideas in Haymaking from New York Farmers
( From page 24)

I
Mr. MacDuffie owns two of these 

blowers and at least five others were 
operated in Genesee and adjacent New 
York counties in 1944. We understand 
that a farmer near Columbus, Ohio, de
veloped a similar machine for mowing 
away hay almost simultaneously with, 
but independently of, Mr. MacDuffie.

As an average for the four farms 
with buckrakes and blowers where time

and weight records were obtained last 
year, two men and a boy were putting 
in hay at the rate of two tons an hour. 
This was at about the same rate as for 
3-men crews on a larger number of 
farms where buckrakes were used with 
grapple forks or slings at the barn. 
One of the major advantages of the 
buckrake is that it provides a continu
ous stream of hay coming to the barn;

F ig . 4 .  T h e  la test m ethod o f  m ow ing away h ay . T h e  b low er p ipe and th e  fan  assem bly fro m  a 
d iscarded  th resh in g  m ach in e are m ounted on low w heels fo r  ease in  m oving a b o u t. T h e  hay is 
p itch ed  in to  th e  shallow  fu n n e l fro m  w hich it  is sucked  in to  th e  fa n  and blow n in to  th e  mow. 
H ere H ans and O scar W ein ert o f  So u th  B y ro n , N. Y ., are  m ak in g  hay  w hich is b ro u gh t in  w ith 
a b u ck ra k e . In  1 9 4 3 ,  W ein ert B ro th e rs  m ade hay w ith a lo a d er and sid e-delivery ra k e  in  th e  
u sual way w ith a crew  o f  6  m en. In  1 9 4 4 ,  they  sta ted  th a t they  put up hay alm ost as fa st w ith 

2  m en, b u ck ra k e , and b low er. T h ey  lik e  th e  co m b in a tio n .
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the blower further provides a means 
of eliminating much of the hard work 
at the barn.

Ward Crowfoot, a close neighbor of 
MacDuffie’s, put in his hay alone in 
1944. His method was to dump two 
or three buckrake loads at the blower 
and then stop to blow the hay into the 
mow. He fed the blower and operated 
the rake, too. Even though the haying 
was done more slowly than with a 
larger crew, he put his hay into the 
mow in good condition.

A medium-sized tractor supplies 
ample power to operate the blower. If 
an electric motor or gas engine is used, 
it should have ample power to operate 
the ensilage cutter, as well, even though 
the hay blower may not require all of 
the power.

The low cost of the blower outfit is 
distinctly in its favor. The buckrake

mounted on a truck or auto chassis and 
the blower from a discarded threshing 
machine have been acquired by these 
farmers at moderate cost. The outlay 
varies considerably with the proportion 
of the construction work done by the 
owner. In comparison with choppers, 
barn driers, and balers, the cost is small. 
Because of the wartime restrictions on 
materials and the shortage of labor, it 
appears probable that most implement 
manufacturers will be able to supply 
but few, if any, blowers for the 1945 
haying season. Discarded threshing 
machines, therefore, are probably the 
most promising immediate source of 
blowers. After the war, with materials 
and labor available, the buckrake- 
blower combination for mowing away 
hay may readily become deservedly 
popular.

Ladino Clover Makes A Record
(From page 8)

rate of 7 to 8 loads per acre.. This is 
applied after haying. The manure is 
fortified with 20 lbs. of superphosphate 
per ton.

In the past manure has been used for 
corn at the rate of 18 loads per acre. 
This is usually fortified also. In addi
tion to the manure, cyanamid in the 
past has been used to increase the nitro
gen content of the soil and speed up the 
decay of the manure and of the sod. 
He has produced some tremendous 
yields of silage. One yield measure
ment, taken a number of years ago, in
dicated a production of over 30 tons 
of silage per acre.

The big point is, each field is fer
tilized every year. There aren’t any 
run-out fields on the MacDanolds farm. 
With the balanced manure and mineral 
fertilizer program, the crops are always 
well fed, and in turn amply feed the 
cows. Needless to say, this is not a 
hit or miss program, but one that has

been well thought out, since he has a 
firm belief that lime, superphosphate, 
and potash are necessary for best re
sults with clover.

In my humble opinion the Mac- 
Danolds system gives a big boost to 
Ladino clover in the Northeast. This 
is well borne out by his Dairy Herd 
Records. In 1942 while he was adding 
to his Ladino acreage, he fed 2,260 lbs. 
of grain per cow, while in 1943 he fed 
but 1,220 lbs. Milk yields averaged 
12,275 lbs. in 1942 and 13,030 lbs. in 
1943. Hay equivalent was 7,320 lbs. 
in 1942 and only 7,430 lbs. in 1943. 
The quality of the hay and the ex
cellence of the pasture made the differ
ence in these records and enabled him 
to produce a little more milk in ’43 
with a half ton less grain than in 1942. 
1943 was the first year the Ladino had 
any impact on the quality of his hay 
and the first year the cows had all the 
Ladino pasture they could eat.



April 1945 41

What of these other farmers who 
have increased their acreage to Ladino? 
It is our impression that a very con
siderable number of them could get 
along with less grain than they now 
feed if they would but study their 
cows. As one farmer put it, “Milk is 
a good price and I don’t want to see 
my cows fall off in production.” In 
other words, because of the present high 
level of milk prices, he hasn’t felt the 
need of curtailing his grain feeding.

Other farmers of my acquaintance, 
who have as large a proportion of their 
tillage down to Ladino as Mr. Mac- 
Danolds, practice a sensible fertility 
program, carry as many cows for their 
acreage as he does, and sell propor
tionately as much hay, still feed the old 
1:3 grain-milk ratio. Probably they 
could widen it out considerably if they 
would, but grain-milk prices are favor
able, and, well, “this is no time to ex
periment.”

Later on experimenting will be neces
sary. Present milk prices will not al

ways prevail. When the slump comes 
the experience of Roe MacDanolds will 
be mighty valuable in pointing the way 
to meet it. Now is a good time to be
gin putting the farm in order to grow 
Ladino. Lime, superphosphate, and 
potash furnish a good starting point. 
Many farms that are buying hay this 
winter have a sufficient tillage acreage 
to carry their herds with due attention 
to fertility and the full utilization of 
Ladino clover as pasture and hay.

Where the acreage isn’t sufficient to 
do this full scale, the possible acreage 
of tillage should be increased on the 
dairy farm to provide fields that can 
be seeded as frequently as necessary to 
Ladino and its companion crops. In 
some cases this can be provided by 
buying land. In other cases bulldozing 
present rocky pastures will be the an
swer. But in all cases, farmers must 
realize the necessity of using to the 
fullest extent this latest addition to our 
list of forage crops, to weather the 
storms ahead.

Fertilizing Golf Greens
(From page 12)

the grass on the greens tested. When
ever the tissue tests are low or negative 
for any one of the above nutrients, im
mediate applications of the nutrient or 
nutrients should be made so as to pre
vent the incidence of the starvation con
ditions which favor some of the fungi 
attacking malnourished grass. If all 
of the nutrient tests are high, the appli
cation of fertilizer may be delayed until 
the routine tests show an approaching 
deficiency of any one of the nutrients. 
It requires but a few minutes to make 
the tissue tests to keep a check on the 
needed nutrients. These tests should 
be made once a week as a routine 
practice.

The grass on greens should always 
be vigorous and kept in the best of 
health. This insures a favorable situa

tion for insect control treatments and 
quick recovery from insect damage. It 
guarantees quick adjustments of the 
grass when composted.

However, it must be added that the 
fertilization of greens-grasses does not 
correct the concurrent troubles result
ing from poor drainage, a poor subsoil 
for the greens, nor the troubles result
ing from inadequate air drainage. Some 
greens, surrounded by water hazards, 
may be subjected to a too-high water 
table, and difficulties with the aeration 
of the roots may develop at times dur
ing the season. When all these physical 
factors are favorable, the fertilization of 
the greens becomes a routine practice.

Com posting G reen s
At the Elks Club course a finely 

screened rich sandy loam, augmented
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F ig . 3 .  B o tto m  sid e o f  tu r f  c u tte r . S ic k le -b a r  
b lad es are  screw ed to  b lo ck s  1 %  in ch es  w ide 
and  n ailed  to  fram ew ork . T h e  b lad es  cu t th e 
tu r f  one in ch  in  d ep th . T h e  d evice  is  w eighted 
down by a m an who guides i t  w ith  h an d les fro m  
a w alking plow  b o lted  to  i t .  I t  is  draw n acro ss 
greens by  a tra c to r  w ith  a lo n g  ro p e  a tta ch e d . 
L ig h t in  w eight, i t  is  ca rr ie d  b a ck  to  s ta rtin g  
p o in t fo r  ea ch  tr ip  acro ss th e  green . A sw ath 
o f  t u r f  3 6  in ch es w ide is  a ir-co n d itio n ed  each  
tr ip . T h is  m ach in e  was m ade b y  T ru m an  H ar

vey, D yer R o a d , L a fa y e tte , In d ia n a .

by grass clippings and organic nitrogen 
manures, is used for composting the 
greens three or four times each season. 
It is very important to not apply any 
considerable quantity of a compost con
taining clay materials. These compact 
the turf and affect the aeration of the 
roots. Water does not penetrate the 
greens, and other troubles may ensue. 
Renovation of the greens by cutting 
the turf, spiking, and other procedures 
may become necessary.

Soil Aeration for Greens
The grass on any green is no better 

than its root system. The roots absorb 
the applied nutrients only when they 
are well supplied with oxygen, or 
aerated. Frequently the root mass be
comes very thick and compacted under 
the heavy traffic during the season. 
Tieating the greens with composts con

taining too much clay in the mixture 
may affect the aeration of the roots. 
Grass in low spots oi poorly drained 
parts of the greens may suffer from root 
suffocation. All of these factors are too 
well known to require much considera
tion here.

However, it is possible to detect the 
conditions favoring root suffocation and 
injury by testing quickly samples of 
soil in affected areas on the greens.* 
If no ferric iron is present in the soil 
under the affected turf and tests reveal 
the presence of ferrous iron, renovation 
of the part of the green affected is im
perative.

At the Elk’s Club course all greens 
receive a routine aeration treatment 
every spring. Operating in past years 
under a limited budget (The West 
Lafayette Country Club then) a turf 
cutting tool was made and operated 
very successfully. See Fig. 3. It con
sisted of a triangular platform, 36 inches 
wide, with sickle-bar blades on blocks 
bolted to the framework so as to cut 
the green with parallel slices 1 Vi inches 
wide and one inch deep. The device 
was weighted and guided by one man 
while another operated the tractor 
which pulled the aerator attached to it 
with a long rope across the greens.

The aeration job is done each spring 
after the grass has started growing well. 
After the slicing operation each green 
receives a fine loamy compost, washed 
in thoroughly. Little or no interference 
with the putting surface is involved. 
It is believed that this one processing 
pays good dividends, along with the 
fertilization of the greens if and when 
needed.

Soil Acidity Tests

The soil under the greens at the Elk’s 
Club is neutral to slightly alkaline 
(pH 7.0-7.2). The water used is ob
tained from a gravel pit and contains 
relatively large amounts of dissolved 
calcium. For this reason we. obtain

* G. N. Hoffer. “Fertilized Com Plants Require 
Well Ventilated Soils,” Better Crops with Plant 
Food: 29: No. 1, January 194S. The method de
scribed in this article for determining poor aera
tion in soils is used on soils under greens turfs.
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excellent results from using ammonium 
sulphate as a nitrogen source.

Other courses may have acid soils to 
deal with. It may become necessary 
to supply nutrient calcium. Calcium 
nitrate, gypsum-, low-grade superphos
phate, finely ground rock phosphate, 
hydrated lime—all may be considered 
as worthy of trials, when acid soil and 
nutrition problems are reflected by the 
soil and tissue tests.

If city water treated with chlorine is 
used, by all means use high pressure 
sprinklers on the greens. Much of the 
chlorine may escape from the water 
under such applications.

Each Golf Course Has Individual 
Problems

It is recognized that each golf course 
has its individual problems. The soils 
are different. The possibilities for ade
quate drainage vary. Some greens are 
in shaded valleys, others on top of hills 
exposed to varying conditions of cli
mate. The water supplies vary widely 
in composition. All of these factors 
influence the management and must be 
integrated into a successful program

for the maintenance of the greens, as 
well as the fairways. For these reasons 
it is quite apparent that the methods 
used on the Elks Club course at Lafay
ette may not be applicable everywhere.

Greenkeepers are invited to visit the 
Elks Country Club course, five miles 
west of Lafayette (Route 52), and in
spect the greens. The writer will be 
interested to hear from any with spe
cial problems on fertilizing greens and 
particularly those who adopt the tissue 
tests to guide their fertilization pro
gram. As stated above, these methods 
described herein are not recommended 
officially by the Purdue Agricultural 
Experiment Station. We are cooper
ating with the officials in charge of the 
turf-research program and wish to aid 
them in establishing an effective service 
for all interested in turf growing. The 
chemical tissue tests on grass clippings 
from fairways, tees, and turfs of all 
kinds are equally serviceable in formu
lating fertilizing practices. The fer
tilizer applications, however, should be 
made in quantities appropriate for the 
kinds of turf grown.

Idle Acres in the Southeast Can Be Put to Work
(From page 17)

being cleared and developed for per
manent pasture. A total of 165,513 
acres is being brought back into pro
duction by using the land for cultivated 
crops and protecting it through good 
rotations, adequate terraces and water- 
disposal systems, and other conserva
tion measures. The remaining 125,938 
acres are being reforested, developed 
for wildlife, or devoted to other farm 
uses.

Thus a total of 317,550 acres, or 52 
per cent of the formerly idle land on 
these farms, will be devoted to produc
tion of perennial hay crops and pas
ture. The 165,513 acres being brought 
back into cultivation through sound 
conservation practices will further sup

plement the feed supply with the pro
duction of grain and annual hay crops, 
making a total of 483,000 acres, or 
nearly 80 per cent of the formerly idle 
land on these farms, which will di
rectly contribute to increased produc
tion of feed crops. Conversion of suit
able idle land to crops permits, the 
use of other low-producing cropland 
for perennials or pasture.

That sound, economical use can be 
made of farm land in the Southeast 
was further demonstrated in a farmer- 
opinion survey made last year on 
1,469 farms on which complete con
servation plans had been carried out 
for two years or more in cooperation 
with local soil conservation districts.
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The survey showed that increased feed 
produced on these farms through 
proper land use and conservation farm
ing has resulted in material increases 
of livestock on the farms. The 1,469 
farmers reported that they had in
creased the number of beef and dairy 
cattle on their farms from 27,560 to 
54,005, or 96 per cent; hogs, from 30,- 
860 to 61,576, or 99.5 per cent; and 
poultry, from 127,714 to 225,491, or 
76 per cent.

At the same time, this group of 
farmers increased per-acre yields of 
crops by improved land use, good ro
tations, and other conservation meas
ures. For instance, the amount of land 
planted to corn on these farms was re
duced from 59,157 to 45,165 acres, but 
total corn production actually increased 
from 1,132,634 to 1,258,121 bushels. 
In other words, they produced 125,487 
more bushels of corn on 13,992 fewer 
acres of land.

Going back then to the one-mule 
farmer, it is apparent that in addition 
to the 25 acres he regularly plants to 
crops he has a sizable amount of 
waste land which, if put to sound pro
ductive use, could materially improve 
his situation by providing feed for in
creased livestock, giving an adequate 
diet for his family, and adding to his 
cash income. Any substantial increase 
in numbers of farm livestock in the 
Southeast must result from feed pro
duced on this waste land not now in 
crops, from conversion of low-produc
ing cropland to better use, and from 
larger acre yields resulting from im
proved farming practices.

In the past it has been partly from 
this type of land that the market- 
breaking cotton surpluses have come. 
In the feverish excitement of a rising 
market, farmers have planted such 
land to cotton in the hope of increasing 
their pitifully small incomes. Although 
per-acre yields from such land might 
be too low for profitable production 
even at good prices, this additional pro
duction in the aggregate has contrib
uted considerably toward troublesome 
surpluses.

Only through sound use of this 
waste land—such as the planting of 
steep, erodible hillsides to perennial 
hay and forage crops and the develop
ment of improved permanent pastures 
on adapted bottom-land areas — will 
this threat be removed. Such use of 
this land and increased feed production 
through larger acre yields hold out the 
only hope that the average farmer has 
of supplementing his income from cot
ton, tobacco, and other so-called “cash” 
crops with additional income from live
stock and livestock products.

Results of Survey
The seriousness of the idle-land 

problem in the Southeast and its ap
parent throttling effects on agriculture 
are revealed in a “conservation needs” 
survey made by the Soil Conservation 
Service. The production capabilities of 
7,942,833 acres reported as idle in the 
1940 census report were classified, and 
3,727,865 acres, or nearly half of the 
total acreage, were found suitable for 
cultivated crops, provided improved 
rotations and other soil conservation 
measures are employed.

Another 499,857 acres, or 6 per cent 
of the nearly 8 million acres of idle 
land, the survey showed, are suitable 
for a kudzu-corn rotation, in which 
kudzu is grown 3 to 4 years for every 
year of corn.

One-fourth of the idle land, 1,968,- 
739 acres, which is steep and for the 
most part badly eroded, appears best 
adapted to kudzu and sericea. An
other 650,869 acres, or 8 per cent of 
the total, are suitable for pasture. 
Most of this land is bottom land over
grown with willows, alders, and other 
worthless growth, which can be 
brushed, drained if too wet, and de
veloped into excellent pasture.

The acreage found suitable for pas
ture may seem low when compared 
with the total acreage of land and in 
view of the acute need for better pas
tures in the Southeast. It should be 
noted, however, that 25 per cent of the 
idle land appears well suited to grow
ing kudzu or sericea, both of which
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provide hay or grazing. If we com
bine the kudzu-sericea and pasture 
acreages, we have 33 per cent of all the 
idle land going back into hay or pas
ture, or a total of 2,619,608 acres. 
Actually, district conservation plans 
written to date provide for putting a 
larger percentage than this into peren
nial forage and pasture.

Fourteen per cent of the idle land, 
or 1,095,525 acres, according to the sur
vey, is best suited to trees. The South
east is a heavy producer of timber, but 
too many farmers still find themselves 
short of fuel wood for firing tobacco 
barns and for home uses, poles for 
stacking peanuts, and lumber for new 
buildings and fences. Cash income 
may be increased through the sale of 
pulpwood and other timber products.

For the most part, this idle acreage 
is scattered, and, as previously men
tioned, may range from 3 to 16 acres 
on the average farm. Collectively, it 
forms a vast reservoir of nearly 8 mil
lion acres which at present contributes 
nothing to southern agriculture, or, 
from a more realistic point of view, is a 
distinct liability to the farmer inasmuch 
as it must share the tax burden and in 
its present state tends to restrict farm
ing operations.

Yet, this idle .land need not remain 
idle. It can be put to safe, productive 
use if its capabilities are recognized 
and the necessary conservation meas
ures are employed as it is brought back 
into production.

Moreover, idle land on the farm is 
a luxury that the average farmer in the 
Southeast can ill afford. He cannot 
throw it away and substitute good 
land. However, it can be put to the 
farming use for which it is best adapted 
—be it crops, hay, pasture, or trees— 
and, wisely handled, will produce and 
serve the farmer well.

It would be a mistake to assume that 
an extensive livestock industry will be 
developed solely on the feed produced 
on land that now is idle. Proper use 
of idle land can, however, be made to 
contribute a large portion of the cheap 
forage for an expanded livestock pro
gram. , The forage that is being grown 
on previously idle and low-producing 
cropland is enabling farmers who have 
well-developed plans of soil and water 
conservation on their farms to use 
profitably a portion of their best crop
land for the production of grain re
quired to supplement the forage.

Once idle land in the Southeast is 
put to its best and safest farming uses, 
its owners will find themselves in a 
better position to adjust their farming 
systems in accordance with the current 
demands of the Nation’s food-consum
ing and fibre-using public. This means 
that with a flexible system of farming, 
such as wise land use makes possible, 
the owners will naturally be in a better 
position to cope with periods of agri
cultural adversity, or lean years, as 
well as capitalize on periods of agri
cultural prosperity.

The Effectiveness of Phosphate Fertilizer
(From page 26)

fields represent untreated soils. In each 
of these two years the added phos
phates on both fields made additional 
gains in phosphorus content of the 
bluegrass hay over the untreated land. 
The increases due to the treatment 
were considerably higher in the wet 
season, indicating that applied phos
phates were more effective when there 
was plentiful rainfall.

These seasonal differences affected 
also the content of other constituents 
in the bluegrass hay. On both the 
Joliet and Elizabethtown fields the pro
tein content was 18 to 26 lbs. per ton 
higher during the wet season, and the 
potassium content was up to 18 lbs. 
more per ton of hay. There was little 
difference in the calcium and magne
sium content of this hay.
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The more practical side of phospho
rus deficiency in Corn-Belt soils may 
be realized from a study of some red 
clover hay data obtained on the Mul- 
vaney Farm (Table 2). Untreated land 
on this farm produced 5,480 lbs. of hay 
per acre at the first cutting, and on land 
where phosphates were applied, the 
yields were as high as 9,380 lbs. This 
farm is located in west central Illinois 
near Brimfield and is in an area which 
produces large quantities of corn, soy
beans, and other grain crops for direct 
marketing. Evidendy this system of 
farming has taken a heavy toll of the 
available phosphorus which was origi
nally in these soils.

supply a relatively high percentage of 
phosphorus in the crops.

The effectiveness of phosphate treat
ment on corn is illustrated by some 
data from the Adolph Stroh Farm 
(Tables 3 and 4) located in central 
Illinois. On this farm a relatively small 
amount of superphosphate placed in 
bands on each side of the hill in 1941 
increased the corn yields during the 
two years, 1941 and 1942. Chemical 
analyses of the plants showed a prob
able recovery of 94 per cent of the ap
plied phosphorus. This indicates rela
tively little fixation of phosphorus by 
the soil through this method of appli
cation.

T a b l e  2 .— R ed  C l o v e r  H a t . P h o s p h o r u s  A dded  i n  P o u n d s  P e r  A c r e  W i t h  P er  
C e n t  R e m o v e d  i n  H a t . A c r e  Y ie l d  o p  D r t  H a t  a n d  P h o s p h o r u s  C o n t e n t  of

H a t . M u l v a n e t  F a r m — J u n e  3 ,  1 9 3 8 .

Pounds per acre Removed 
Phos. 

Per cent
Hay Hay 

phosphorus 
lbs./ton ,Phosphates added

Material Phos.
lbs./A

None............................................. 0 0 5480 2 .8
3 .8Fused phosphate....................... 250 34 29.8 9380

Superphosphate......................... 250 22 21.3 7220 3 .4
Rock phosphate.........................• 1000 140 10.8 9360 4 .4

To a certain extent the availability 
of the three phosphates used on this 
farm (Table 2) may be measured by 
the amounts in the clover hay. Ap
proximately 30 per cent of the fused 
phosphate was extracted by the first 
cutting of red clover, approximately 21 
per cent of the superphosphate and 
about 11 per cent of the rock phosphate 
were available for this red clover crop. 
These phosphates were applied ahead 
of the oats-clover seeding the previous 
April. There was evidently a shortage 
of phosphorus where only 250 lbs. of 
superphosphate were applied, as indi
cated by the lower hay yield (7,220 
lbs.) and lower phosphorus content of 
the hay. These results indicate that 
phosphate applications on this type of 
soil should be quite liberal and should 
be renewed at rather frequent intervals 
in order to maintain crop yields and

A broadcast application of 500 lbs. 
of superphosphate maintained a rela
tively high corn yield both the first and 
second years after application (Table 
3). This was applied after the land 
was plowed in the spring and disked 
into the surface. The 13.4 lbs. of phos
phorus recovered by the corn crop dur
ing the first year were much greater 
than the amount recovered (4.8 lbs.) 
during the second year. This indicates 
probable fixation by the soil through 
this method of application. The per
centage recovery by the two corn crops 
(41.6 per cent) was less than half the 
amount applied and tends to indicate 
that this rate of application might be 
effective for two additional years.

Rock phosphate was less effective 
than the superphosphate the first year
(1941) both in amount of phosphorus 
recovered in the corn and in acre yield.
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T a b l e  3 .— C o r n  C r o p . P h o s p h o r u s  A d ded  a n d  R e c o v e r e d  i n  t h e  C o r n , G r a in , 
and  S t a l k s  i n  P o u n d s  P e r  A c r e , A l s o  P e r  C e n t  R e c o v e r e d . A c r e  Y ie l d  o f  

* G r a i n . S t r o h  F a r m — 1 9 4 1 -4 2 .

Phosphates applied
Added lbs./A

1941 recov
ered grain

1942 recov
ered grain 1941-42 

recovered 
per cent

Material Phos. lbs. bu/A lbs. bu/A

None................................................ 0
175
500

2000

0
15.1
43 .7

280.0

84
104
100
93

58
81
85
81

Superphosphate hill-dropped. . .
Superphosphate broadcast........
Rock phosphate broadcast. . . .

7 .2
13.4
3 .7

7 .0
4 .8
5 .3

94 .0
41 .6
3 .2

However, during the second year
(1942) the amount of phosphorus re
covered (5.3 lbs.) and the corn yield 
(81 bushels) compared favorably with 
the superphosphate treatment. This 
indicates a higher availability for this 
material as it becomes more thoroughly 
incorporated with the soil. The rock 
phosphate was applied in November
1940 and plowed under in the spring of
1941 when the land was first prepared 
for corn.

Phosphorus content of both stalks 
and grain (Table 4) from the phos- 
phated land in 1941 showed consider
able increase over the check and there 
was an increase in the phosphorus con
tent of the grain in 1942. Here again 
these increased amounts of phosphorus 
taken up by the corn crop were not 
necessarily luxury consumption, but 
were additions to the amount essential 
to the proper nutrition of animals feed
ing on this grain or stover.

The Stroh Farm soil was also defi
cient in nitrogen as indicated by the 
lower corn yield in 1942 compared with 
that of 1941 (Table 3). Corn yields 
on the untreated land decreased from 
84 bushels to 58 bushels per acre and 
there were not sufficient differences in 
the two seasons to warrant such a large 
decrease. The previous rotation on 
this field was corn, oats, clover-timothy, 
timothy, timothy. This rotation would 
not add any considerable amount of 
legume nitrogen to the soil. The 
timothy-clover was used for pasture 
and the cornstalks were left on the 
land, which represented the total or
ganic matter returned to the soil.

Available potassium content of this 
soil was approximately 300 lbs. per acre, 
an amount sufficient for the time being. 
This apparent surplus would doubtless 
rapidly disappear if a heavy grain rota
tion was followed on this land.

T a b l e  4 .— P h o s p h o r u s  C o n t e n t  o f  C o r n s t a l k s  a n d  G r a i n .  S t r o h  F a r m —
1 9 4 1 -4 2 .

Phosphorus pounds per ton

Phosphates applied 1941 1942

Stalks Grain Stalks Grain

None................................................................................ 1 .2 3 .6 1.2 3 .6
Superphosphate hill-dropped 175 lbs...................... 1 .6 4 .6 1.2 4 .6
Superphosphate broadcast 500 lbs........................... 2 .0 6 .2 1.0 4 .0
Rock phosphate broadcast 2,000 lbs....................... 1 .8 5 .6 1.0 4 .0
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The different phosphates used in 
these field tests on Illinois soils indicate 
the enormous benefits both in increas
ing the hay and grain yields and in pro
ducing hay and grain with a high phos
phorus content. It is quite evident

from the amounts of phosphorus re
moved in the various crops that rela-i 
tively large applications of available 
phosphorus are required to supply crop 
needs and prevent further depletion of 
native soil phosphorus.

Yield and Quality of Cotton Can Be Improved by Boron
(From page 20)

size of the boll about 8 per cent. These 
increases, though small, are consistent, 
and are probably significant.

Since the cotton yield for 1943 was 
increased about 20 to 26 per cent by the 
borax treatments, the small increase 
in boll size (5 to 8 per cent) does not 
account for all of the increased cotton 
yield. Besides increasing the size of 
the boll, borax must have also increased 
the number of bolls.

Borax Did Not Affect Characteris
tics of Cotton Seed Oil

Cotton seed from each of the plots 
were analyzed for percentage oil, and 
the characteristics of the cotton seed oil 
were determined. An average of the 
percentage oil, and the refractive index, 
iodine number, and saponification num
ber of the oil are shown in Table 3. 
The results indicate that borax has had

no effect upon the percentage oil in 
cotton seed nor upon the characteristics 
of cotton seed oil.

Borax Influenced Cotton Directly
During the three years in which 

borax was applied to Grenada silt loam, 
winter legumes were grown on the soil 
every year, and it was thought that 
borax may have been increasing the 
yield of winter legumes which in turn 
increased the cotton yields. However, 
in 1943 the winter .legumes were har
vested and weighed from each plot; the 
results show that borax did not in
crease the yields of crimson clover, bur 
clover, or hairy vetch. The stimulating 
effect of boron upon cotton was evi
dently a direct rather than an indirect 
one.

The present study was undertaken as 
a preliminary investigation. Unfor-

T a b l e  2 . E f f e c t  o f  R a t e  a n d  T i m e  o f  A p p l y i n g  B o r a x  U p o n  C o t t o n  Y ie l d s
( 1 9 4 3 )

Treatment 
Lime—legume

Yield in pounds of seed cotton per acre

20 lbs. borax 
(10 lbs. 1941-1942)

30 lbs. borax 
(10 lbs. 1941-42-43)

V
20 lbs. borax 

in 1943
No s 

borax

No lime— no legume............. 624 614 554 500
Lime—no legume............. 614 570 592 492

No lime—crimson clover. . . 628 •600 590 544
Lime— crimson clover. . . 588 610 600 554 ;

No lime— austrian peas. . . . 584 602 608 548
Lime—austrian peas. . . . 640 612 578 440

No lime— hairy vetch........... 640 724 722 522
Lime—hairy vetch........... 632 762 714 530

Average yield.......................... 618 637 620 505
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BORAX TREATMENT TO SOIL

A b o v e : F ig . 2 .  E ffec t o f  b o ra x  up on th e  p ercen tag e  in crease  in  c o tto n  y ields.

i
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Borax treatment
Percent 
cotton
seed oil

Refrac- 
• tive 
index

Iodine
number

Saponifi
cation

number

30 lbs. borax (10 lbs. 1941, 1942, and 1 9 4 3 ) ... .
20 lbs. borax (10 lbs. 1941, and 1942)..................
20 lbs. borax in 1943..................................................

19.07
19.12
18.86
19.36

1.4656
1.4661
1.4646
1.4660

130.2
134.0
131.4
132.4

190.1
192.1
191.7
193.8No borax.......................................................................

* Results represent an average of eight determinations for each treatment.

tunately, the experiment was not ar
ranged so that the data can be analyzed 
statistically. However, the large num
ber of replications and the consistency 
with which cotton yields were increased 
by borax show convincingly that cotton 
responded well to borax. The original 
objective of correcting the harmful ef
fects of overliming may or may not 
have been accomplished, but since cot
ton yields were* increased on the un
limed as well as the limed soils, cer
tainly some other beneficial effects were

obtained from the borax besides cor
recting for overliming.

Although the results show that cot
ton has responded well to borax on 
Grenada silt loam soil, they should not 
leave the impression that cotton will re
spond to borax on all Mississippi soils. 
Investigations conducted on other soils 
of the State have shown little or no 
response to borax. The results do sug
gest, however, that many soils of the 
State, especially those of the Brown 
Loam region, will respond to borax.
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BORAX TREATMENT TO SOIL
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Home State Stuff
( From page 5)

and doctors starve. Right now they 
have too blamed many visitors and 
transients to bother much with more 
of this health-fad boasting—owing to 
big war industries. Just a few years 
ago they also had plenty of unsought 
visitors who came in shoals but not to 
seek the fountain of youth, but merely 
the crumbs of sustenance.

My own state and some of its chilly 
neighbors seldom spend good cash 
money in displays of the health induce
ment. They tell about pure water and 
fresh air all right, but too much of 
either one does not always breed health. 
So about all we have left to do, and 
that’s plenty, is to egg on the Kiwanians 
to drain marshy spots and improve the 
well water supply so as to drive off the 
mosquitoes while we mix our aqua 
pura with something a wee bit tastier.

I firmly believe that your ordinary 
local town nowadays is a lot healthier 
to spend the night in than it was back 
in the eighteen nineties. Just take the 
matter of inhabited beds, for instance. 
I can take you to seventeen rural town 
hostelfies in a row and you won’t get 
a bite at night on your fishing trip any 
oftener than you will daytimes on the 
river. That one local sore spot alone, 
now removed and renovated, proves 
conclusively that once the urge for 
happiness through healthful living 
takes firm hold of a community noth
ing can stop the thing.

When it comes to discussing happi
ness through morality and clean living, 
it may be summed up in one sentence 
derived from hearing reports of rural 
sociological welfare. It is simply that 
elders of a community succeed best in 
handling the morals of their young 
folks by rowing with the stream and 
not against it. This, and giving the 
kids a natural chance to boss their 
own diversions and do their own police 
work—and you’ve got it!

That is, you’ve got it if the oldsters 
know how to behave themselves.

Taking up local tradition and 
achievement in its turn, we find that 
Paul Bunyan, Mike Finn, and Big-Foot 
Wallace are echoes of the heroics and 
anecdotes and indomitable will of those 
who did things locally. The sum total 
of what they did locally finally made 
up state pride and this led to warmth 
of feeling which made us love our land 
the more we boasted of her.

I often wonder what we would do in 
America if we did not have a few pro
fessional liars, the harmless kind who 
revel in feats of constructive imagina
tion. Their efforts challenge us to edu
cate more engineers and professors and 
scientists and even economists and 
philosophers. So I advance the thesis 
that without boasters we would lack 
builders.

One of the popular state boasts, next 
to health and low income tax rates, 
has been scenic achievement. It’s only 
in recent years though that folks who 
got jealous and touchy about their own 
state scenery and felt state* ownership 
of it began to realize that all these 
beauties and wonders of nature be
longed to everybody in the nation. 
Previously, many had thought of the 
mountains as mines, the forests as 
lumber, and the waterfalls and rapids 
as sources of profitable power.

S OON the zealots for conservation 
and recreation stepped in and saved 

what was left of the scenery. Out of 
this beginning came the waves of tour
ist traffic, amplified by tremendous ad
vertising campaigns, and the glories of 
America began to be fully appreciated. 
Thereupon a new brand of conserva
tion had to be dusted off and put to use, 
as regulations to prevent the enthusias
tic visitors from despoiling and marring 
the nicest spots.

I have always maintained that he 
who seldom gets a chance to glimpse 
the marvels thus advertised in other 
states can find solace in the particular
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type of topographical and arboreal fea
tures which his own locality offers. 
When one is about to quit the state 
environment he long knew and loved, 
he learns to treasure commonplace bits 
of scenery and colorations in a land
scape unmarked by manifest marvels.

It may be just a sweep of prairie 
fringed in oak groves. Or a dip in the 
road and a hill trail winding away 
through haze. Perhaps a reflection of 
a sunset sky in a small rural pond, 
drawn over the mists of a marshland, or 
just moonlight on some hay stacks.

When you couple this up with old 
memories and long-departed chums— 
who now brag about Nevada or Maine 
perhaps—and soak this sentiment in 
the juice of pioneering and courage 
amid poverty, spiced with more tall 
tales by members of the local liars’ 
club, you somehow imbibe the real es
sence of the state pride stuff.

STA TE pride runs a harder gantlet 
here than it does abroad owing to 

the fact that we in America all speak 
much the same language, or at least get 
the drift of what we say to each other 
before the conversation ends, even with 
regional dialects. In foreign lands you 
usually find the language and the 
boundaries terminating simultaneously. 
Thus you have the extra added feature 
of foreign differences to make you feel 
less at home and therefore more im
pressed with what they have to show 
you beyond the border. Here in Amer
ica we are finding it harder as time goes 
by to maintain this original form of 
state pride, and it will be even more 
difficult when air travel gets as common 
as trains and motors are today.

The aerial traveler certainly does not 
sense the break or limits between states 

• and state lines, and the whole flamboy
ant panorama unrolls below and blends 
into one huge pattern of continental 
magnitude. I suppose this is indeed 
our destiny and one that we should 
welcome and not be sorry to see. We 
will look at larger murals instead of 
miniatures. It may be good for what 
ails us.

But even if this happens in the next 
decade and state pride stuff takes a sec
ondary place in our philosophy, it need 
not and ■ probably will not stop the 
growth of state rights and local judg
ment in government. These privileges 
were what they fought for years ago 
when every home was isolated and 
every community made its own laws.

Signs of the struggle that would en
sue are seen today. Your smallest de
mocracy, the district school, resists the 
logic of consolidation and holds out 
for local rule, even if it only affects 
three or four families. Your county is 
the center of things, too, and talk of 
merging counties or altering their form 
of government meets with stubborn 
and forceful opposition whenever leg
islatures broach the subject.

So we see in a mechanical and phys
ical way the old state pride era is near
ing its end, including barriers and tolls 
against trade and traffic. On the other 
hand we cling to the spiritual and senti
mental aspect of local preferences and 
insist that nothing shall erase from our 
minds those intangible things that en
dear a state to its native sons.

Well, maybe this is a good combina
tion. Whether it is .or not, we face 
some sort of compromise like this be
cause thousands of our children are 
wandering in many climes long dis
tances away; and in returning to us 
they pause in other states and get the 
flavor of nice dishes and learn the mean
ing of local idioms and sometimes 
marry and settle down there.

1 GUESS that a state is something 
like a house. You grow up in it and 

enjoy life there for many years and 
finally the time comes to make a 
change. But the changing and shifting 
around won’t be sb hard to take when 
you realize that you are not worthy of 
keeping old friends if you can’t get the 
habit of makjng new ones.

And I’ve never been in a state yet 
where the folks didn’t have a perfect 
right to be proud of themselves for 
what good they had done to make a 
better America.



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

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

Circulars
T o m 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 e s  (G e n e r a l)
F e r ti l is e  P o ta to e s  f o r  Q u a lity  and  P ro fits  

(P a c i f ic  C o a s t)

F ertilisin g ' Sm all Fru its (P a c ific  C oast)
B etter Corn (M ldw ost) and (N ortheast) 
F ertilise  Pastures fo r  B etter L ivestock (P a 

cific C oast)
O f Course I ’m Interested (P astu res, Canada) 
Meet the Fam ily (C anad a)

Reprints
T -8  A B a la n ce d  F e r tiliz e r  fo r  B r ig h t T o b a e co  
N-9 P ro b lem s o f  F eed in g  C ig a rlea f T o b a cc o  
T -9  F e r tilis in g  P o ta to e s  in  New E ngland  
F -3 -4 0  W hen F e r ti l is in g , C o n sid er P la n t-fo o d  

C on ten t o f  C rop s 
S -5 -4 0  W h at I s  th o  M a tte r w ith  Y o n r  S o il?  
K -4 -4 1  T h o  N n tritie n  o f  M o ck  Crops 
B - l - 4 2  G row ing L ad in o  C lover in  th o  N orth

east
E -2 -4 2  F e r tilis in g  f o r  M o re and  B e tte r  

V eg etab les
S -6 -4 2  A C om parison  o f  B o ro n  D eficien cy  

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

F F -1 1 -4 2  B o ro n  in  A g ricn ltn re  
1 1 -1 2 -4 2  W artim e  C o n tr ib n tio n  o f  th o  A m er

ica n  P o ta sh  In d u stry  
J J - 1 2 - 4 2  T h e  P la c e  o f  B o ro n  in  Grow ing 

T ra c k
A-1 -4 3  T h e  S a lt  T h a t N early  L o st a  W ar 
H -2 -4 3  P la n t F o o d  fo r  P ea ch  P ro fits  
1 -2 -4 3  M ain ta in in g  F e r ti l ity  W hen G row ing 

P ean u ts
M -3 -4 3  L esp ed esa I s  N ot A P o o r  L an d  C rop 
P -3 -4 3  O hio  F a rm e rs  T ry  P low -U nd er F e r 

t ilise r s
S -4 -4 3  P lo w -So le  F e r ti l is e r s  B en efit T o m ato es 
W -4 -4 3  T h e  S o il  I s  th e  B a sis  o f  F a rm in g  

B u sin ess
X -5 -4 S  M a ln n tritlo n  Sym ptom s St P la n t  

T issu e  T ests  o f  V eg etab le  Crops 
Y -5 -4 3  V alu e  &  L im ita tio n s  o f  M ethods o f  

D iagnosing P la n t N u trien t Needs 
B B -6 -4 3  S e r ic e a  Is  A G ood Crop 
F F -8 -4 3  P o tash  fo r  C itru s C rops In C a lifo rn ia  
P £ *-1 2 -4 3  C o m m ercia l F e r tilis e rs  f o r  L ive

s to ck  Farm s 
Q Q -1 2 -4 3  P o ta sh  in  W a r P ro d u ctio n  
A -1 -4 4  W h at’s in  T h a t  F e r ti l is e r  B a g ?
B - l - 4 4  A v ailab le  P o ta sh  in  th o  S u rfa co  S o ils  

o f  G eorgia
E -2 -4 4  P low -Sole  F e r tilis e rs  In cre a se  th e  

P ro fits
F -2 -4 4  W here D o W e S tan d  W ith  F e r ti l is e r s ?  
G -2 -4 4  T h e  Use o f  B o ra x  in  th e  Legum e- 

L fv esto ck  P ro g ram  o f  th e  So u th  
H -2 -4 4  E ffic ien t F e r tilis e rs  fo r  P o ta to  Farm s
1 -3 -4 4  D o u b lin g  P ro d u ctio n  by  B ette r in g  

S o ils
J - 3 - 4 4  T h e  R esp onse o f  V ario u s C rops to  

P o ta sh  F e r tilis a tio n  in  So u th  C aro lin a  
K -3 -4 4  S o il  T ests  In d ic a te  P o ta sh  Levels 
L -3 -4 4  So u th  F in d s C lovers E x e e ll in  P ro fits  
M -4-44  T h e  Im p o rta n ce  o f  P o ta sh  in  M ain

ta in in g  Fo o d  P ro d u ctio n  in  N. C. 
N -4 -4 4  T h e  P o tash  P ro b le m  in  I llin o is

on  B ee ts  C o n tro lsP -4 -4 4  B o ra x  Sp ray ed  
B la c k  S p o t 

R -5 -4 4  M ore A bou t S o y b ean  F e r tilis a t io n  
S -5 -4 4  B o ra x  S p ra y  f o r  T u rn ip s  
T - 5 - 4 4  S o u th e rn  C rop s Show  Need o f  P o ta sh  
U -5 -4 4  T h e  U se o f  F e r t i l is e r  in  M aryland  
W -6 -4 4  F e r t i l is e r  R eq u irem en ts  f o r  P erm a

n en t P a stu res  in  A labam a 
X -6 -4 4  S o il  M anagem ent f o r  C annery P eas  
Y -6 -4 4  Sw eet C lo v er R esp ond s to  P o ta sh  F e r 

t i lis e r
Z -6 -4 4  O u r F e r ti l is e rs  Need M agnesium  
A A -8 -4 4  F lo r id a  K now s How to  F e r ti l is e  

C itru s
B B -8 -4 4  P o ta sh  f o r  W a r F o o d  
C C -8 -4 4  S o il  F e r ti l ity ’s  E ffec t on  A sparagus 
D D -8 -4 4  K eep in g  S o il  F e r t i le  in  th o  P eca n  

O rch ard
E E -8 -4 4  T h o  N eed f o r  B o ra x  on  F o u rte e n  

Crops
G G -1 0 -4 4  A T ra sh  M ulch  M ethod  o f  R e

c la im in g  L and  w ith  A lfa lfa  
H H -1 0 -4 4  P ro d u cin g  a  R eco rd  P o ta to  Y ie ld
1 1 -1 0 -4 4  F e r tilis in g  Soybeans in  N orth  C ar

o lin a
J J - 1 1 - 4 4  M ississip p i C rop and P a stu re  P ro 

d u ctio n  P ro g ra m  1 9 4 2 - 4 3  
K K -1 1 -4 4  G row ing Q u ality  in  T o m ato es 
L L -1 1 -4 4  How M any P ou n d s P e r  A cre 
M M -1 2 -4 4  B lu e  L u p in e  Is  a V alu ab le  Legum e
0 0 - 1 2 - 4 4  L im e Is  th e  K ey to  P o ta sh  Effi

c ien cy
P P -1 2 -4 4  F itt in g  P ra c tic e s  to  S o il  C ondi

tio n s
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

Crops
A -1 -4 5  F e rtiliz e d  C orn P la n ts  R e q u ire  W ell- 

V en tila ted  S o ils  
B - l - 4 5  B e tte r  R u ra l C h urches T h ro u gh  W ise 

L and  Use
C - l - 4 5  F ertiliz e rs  fo r  C otton  and C orn  F o l

low ing Lespedesa 
D - l - 4 5  F e r tiliz e rs  P ay  T h e ir  W ay in  W est

ern  W ashington  
E - l - 4 5  B ig ger Y ie ld s  fro m  F e rtiliz e rs  
F -2 -4 5  D efectiv e  S traw b erry  F ru it  C orrected  

b y  B o ra x
G -2 -4 5  Som e W hys and W h erefo res fo r  A ir- 

C on d ition in g  S o ils  
H -2 -4 5  Can W e K eep  C otton  in  N. C. A gri

cu ltu re  ?
1 -2 -4 5  C rop F e r tiliz a tio n  o r  R o ta tio n  F e r 

tiliz a tio n
J -2 - 4 5  P o tash  fo r  Legum e P astu res in  F lo rid a  
K -2 -4 5  P low -Sole  F e rtiliz in g  on th e  A verage 

Farm
L -2 -4 5  F ish  fo r  H ealth , R e cre a tio n , and 

P o litic s

THE AMERICAN POTASH INSTITUTE 
1155  16TH  ST R E E T , N. W . WASHINGTON 6 , D. C.
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And then there was the young lady 
who asked her suitor: “When we get 
married I’m going to cook, sew, darn 
your socks, and lay out your pipe and 
slippers. What more can any man ask 
than that?”

“Nothing,” replied the suitor, “unless 
he’s evil-minded.”

Love is one game that is never post
poned on account of darkness.

TONGUE-TIED
After giving the private a dressing- 

down for being so late in returning 
the supplies, the sergeant demanded: 
“Okay, let’s hear how it happened, 
Miller.”

“Well, I picked up a chaplain along 
the road,” explained the woebegone 
rookie, “and from then on the mules 
couldn’t understand a word I said.”

Salesman: “Boy, O boy, did Tillie 
throw a party last night!”

Girl: “You don’t say! Who all was 
there?”

Salesman: “Just me and Tillie.”

And then there was the fellow who 
gave up drinking for the sake of the 
wife and kidneys.

Gob: “I’m a man of few words. Will 
you kiss me or won’t you?”

Girl: “Well, I wouldn’t ordinarily, 
but you’ve talked me into it.”

TEACHING A CALF TO DRINK
The hardest thing on a ranch, I think,
Is trying to teach a calf to drink.
You pull and haul, get his head in a 

pail;
He’ll stand there and twist and wiggle 

his tail;
And the very first thing, kerplunk! 

goes his nose,
And most of the milk goes over your 

clothes.

Hang on to your patience, your teeth 
you can grit;

If you can’t hold your temper you 
might as well quit.

For old Mother Nature whose methods 
don’t fail

Never meant for a calf to drink out 
of a pail.

Back him into a corner, straddle his 
neck;

He won’t damage you much, you’re al
ready a wreck.

Just give him a finger, and maybe with 
luck

That little old calf will start in to suck.
Pick up your bucket and push his head 

down,
Then away you go again, around and 

around.
Just do this a week with your back in 

a kink,
And maybe by then you’ll teach him 

to drink!
—Author Unknown.

Mary had a little wolf 
She fleeced him white as snow. . . .
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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 E W  Y O R K  ' C H IC A G O  L O S  A N G E L E S

BORAX

20 M ole Team . R eg. U . S . P a t. Off.



It’s the know-how that counts
T~ o c o m m e m o r a t e  the 50th anni

versary of V-C Fertilizers, the 
esteemed wife of one of our long
time V-C customers recently sent us 
the finest birthday cake we ever re
ceived. As we enjoyed each delicious 
slice, the thought occurred to us that 
—in making a better cake, growing a 
better crop, or manufacturing a bet
ter fertilizer—it’s the know-how that 
counts!

Give two people or two companies 
similar facilities and equipment, the 
same recipe or formula and equally- 
good ingredients—one will develop*a

quality product, while the other 
produces a disappointing result.

When it comes to manufacturing 
better fertilizers, V-C has the know
how. During the last 50 years, V-C 
Fertilizers have brought more and 
more crop-producing power to the 
farms of increasing thousands of 
V-C customers. Today V-C Fertil
izers are helping to grow Victory 
Crops. Tomorrow, when Victory is 
won, V-C know-how will continue to 
provide a better and better V-C 
Fertilizer for every crop on every 
soil on every farm.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond,Va. •  Norfolk, Va. •  Greensboro. N. C. •  Wilmington, N.C. 
Columbia, S. C. •  Atlanta, Ga. •  Savannah, Ga. •  Montgomery, Ala. 
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tenn. •  Shreveport, La. 
Orlando,Fla. •  E.St.Louis,III. •  Baltimore,Md. • Carteret,N.J. • Cincinnati, 0 .
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County agents were quick to recog
nize the importance of protecting 
seed against fungi that cause decay, 
with a resulting decrease in stands 
and yields. Practically all soils con
tain such destructive fungi.

Among the chemicals that have 
proved most effective in reducing 
seed decay is Spergon. Booklets are 
now available reporting on tests with 
Spergon on the following crops:

PEAS
L IM A  BEANS 
SWEET CORN  
FIELD CORN  
SORGHUM  
PEANUTS  
SOYBEANS

Send for your complimentary copies 
of these reports now. You will find 
them helpful.

TYPICAL D O S A G E S
C o rn ...................... IV2 0 7 .. per bu. seed
P e a s .................. 2  07.. per bu. seed
Iteuus . . . .  2  07.. per bu. seed

(including' Limas)
Soybeans . . .  2  oz. per bu. seed
Sorghum . . .  IV2 oz. per bu. seed
F l a x .................. 2  oz. per bu. seed
Peanuts . 3 oz. per 100 lbs. seed

ADVANTAGES OF SPERGON
• Safe to use—cannot harm delicate seeds, 

even when used in excess.
• Safe for user—non-poisonous and non

irritating to those applying it to seed.
• Long lasting—Spergon does not deteri

orate with age; may be applied months 
in advance of planting.

• Self-lubricating. No graphite needed in 
drill.

• Compatible with legume inoculants.

Spergon
| Rif. 1.1. h i  on. (  J

SEED PROTECTANT

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

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

Listen to “ Science L ooks F orw ard” —new series o f  talks by the great scientists o f  A m erica  
on the Philharm onic-Sym phony Program . C B S  network, Sunday afternoon, 3 :00  to 4 :30  E.W.T.

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



Save That Soil
A 16mm., sound, co lor film depicting the early South, the results o f the. 
one-crop system , and the reclam ation and conservation o f Southern soils 
through the use o f legum es and modern methods o f so il management. 

Running tim e, 28 min. (o n  1200-ft. r e e l ) .

0 i l i e r  16M M . C O L O R  F IL M S  A V A IL A B L E

P otash  in Southern A griculture Potash  from  Soil to P lant
In  the C lover Potash  D eficiency in Grapes and
Brin gin g  C itrus Q uality to M arket . Prunes
M achine P lacem ent o f F ertiliz e r  New So ils from  Old
Ladino Clover P astu res Potash  Production in Am erica

W e shall be pleased to loan any o f these films to agricultural colleges 
and experim ent stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and mem bers o f the fe rtiliz e r trade.

Requests should be made w ell in advan ce  and should include inform a
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T H R E E  E L E P H A N T  B O R A X

W ITH every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

THREE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:
American Cyanamid & Chemical Corp., 

Baltimore, Md.
Arnold Hoffman & Co., Providence, R. I., 

Philadelphia, Pa., Charlotte, N. C.
Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

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

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

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

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

Mass.
Thompson Hayward Chemical Co., Kansas 

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

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

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

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

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

Pioneer Producers o f  Muriate o f  Potash in America
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There is Much to be 
teurned frown . . . .

Taking Stack

WHILE trying to be generous minded, broad gauged, and chummy 
with all the world in the next few years, we might find our

selves more successful in that regard if we practiced awhile at being 
good neighbors among the home folks. While going goggle-eyed over 
big-shot proposals for world security and the promotion of good will 
and fair trade winds blowing, are we doing our part to give the under
privileged in our domestic circle a fair fling at the so-called surplus ?

I don’t want to raise any issues about 
world security, voting privileges or tariff 
rates, quotas or monetary standards. 
I don’t savvy much of that stuff any
how, although I admit there is a lot of 
that kind of spade work necessary by 
business economists before the social 
equalizers can open up the soup 
kitchens.

It may be risky to begin this discus
sion with something I “heard tell about” 
but don’t know first-hand, yet in gen
eral the drift is clear enough on this 
item to carry me through safely. I 
speak of good old King Cotton. While

I whack out these words, an advisory 
committee representing the big cotton 
countries is meeting in Washington 
with the idea of formulating some 
tangible plan whereby exporting sur
plus nations may collaborate in the 
postwar era and thus avoid disastrous 
price wars on cotton.

Thrust upon this body and other cot
ton planners today are keen domestic 
competition by rayon, nylon, and paper 
material, and the opposition in high 
circles to any export subsidy or parity 
price level which may hinder the sale 
of a sizeable amount of cotton abroad.

3
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Sandwiched in among the current cot
ton plans are a few that appeal to me 
a lot because they contemplate financing 
so as to promote and foster more cotton 
goods sales among the home folks— 
who seem to need it plenty, as recent 
quotations indicate.

In a talk at Atlanta a short time ago, 
Mordecai Ezekiel of the U. S. Depart
ment of Agriculture pointed out, “We 
must not fail to make full use of our 
enormous resources for the happier 
tasks of peace, since we have amply 
demonstrated what we can produce in 
war. So long as any child is hungry, 
any family without decent shelter, or 
any worker is ragged, and so long as 
any citizens are without adequate 
schools or decent medical care, neither 
farmers nor workers will be satisfied to 
be told there is no demand for what 
they make.”

He went on to say that the first essen
tial for Southern prosperity is pros
perity for the whole nation, and for that 
matter, this holds true for any region 
you can name. No one section and no 
single occupational group in America 
can remain happy and prosperous all by 
themselves.

BACK in 1939, when many of us 
thought we had regained our na

tional prosperity, there were still eight 
million persons unemployed. Today 
we have 52 million gainfully employed 
as civilians, about 12 million in the 
armed services, and not over a million 
idle. This visions for our future after 
peace comes, when economists say we 
should hope to have 58 million men 
and women working, probably requir
ing us to find jobs for 12 million more 
folks than we kept busy when Hitler 
lit the fuse.

It’s an old story, often told, that the 
city man depends upon the farmer and 
planter for the good things of this earth 
in variety and abundance, and that the 
soil is the bedrock of human welfare. 
The reverse relationship has not been 
as clearly emphasized, particularly in 
its regional significance.

Many of us raised in the Northern

states have been so close to commerce 
and industry on our farms that we 
failed to grasp the true situation affect
ing the 14 big states of the erstwhile 
Cotton Kingdom. Yet, unless we. spot 
that situation and keep it in mind, old 
mistakes are apt to happen again, and 
the link of unity and common purpose 
now animating the various sections of 
our broad land may wither and weaken.

For we must settle down to the basic 
fact that prosperity, industry, agricul
ture, diversification, opportunity, skill, 
and adaptation—all these necessary 
things for progress—must be encour
aged and aided to grow in the South. 
In a similar international way we must 
quit old provincialism and be willing 
to give as well as take in meeting those 
terrific adjustments which face us in 
securing world prosperity and happi
ness. But we must begin this adjust
ment right on our doorstep, right with 
the buddies of our boys who followed 
the colors from Dixie and make this 
old land truly a place of balanced 
productivity in all lines of human enter
prise.

In parentheses, I inject the admission 
that not all advisable adjustments and 
compromises and sacrifices of old prej
udices will be necessary just in the 
South. But the first thing to do is to 
rub out the ignorance and indifference 
so long characteristic of a dividing line 
in latitude among us.

Limited Southern opportunity shows 
up clearly in figures on employment 
and income. It shows up stronger in 
agricultural than in industrial compari
sons. Before the war, half of all Ameri
can farm workers, were on Southern 
farms, involved constantly in a cotton 
export and surplus muddle. But farm 
income was $380 per farm worker in 
the South and $710 per farm worker 
in the rest of the country. As I said, 
other work showed less disparity. In 
the South, non-farm income was about 
$1,400 while in the rest of the country 
it was about $2,000 per worker. To get 
the right slant, however, one needs to 
remember that in the South about 60 
per cent of its employment was off-
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farm work while in the other areas the 
average ran close to 88 per cent non
farm.

G IVEN a little advisable govern
ment assistance as a starter, (if 

done in war it can be done in peace), 
Southern farmers would be encouraged 
to reorganize agriculture. On the more 
fertile and level lands, and perhaps on

larger farms, efficient, mass-production 
methods for growing at less cost better 
cotton than ever before are envisioned. 
Reconversion payments might be used 
to help other farmers on less adaptable 
cotton land to seek other outlets and 
grow food and feed for livestock, it is 
suggested. I have dug up a few figures 
and long distance estimates by authori
ties on this question.

If a gradual but thorough system of 
some such nature were used to make ad
justments of that kind over a decade 
following the war, it is believed that at 
least one-third of the farm families and 
farm workers now in agriculture would 
find good employment off the farm, 
given some industrial expansion. Be
fore the war, the net income per farm 
family there was $550, but with the 
proposed system in vogue awhile and 
with local employment maintained by 
industry, the hunch is that today’s 
$1,500 income per farm family in the 
South would rise to $2,000 easily. De
mand for food in the home markets

under a modern balanced economy like 
that would increase faster than the 
farms could supply it, leaving room for 
imports from the rest of the country.

Many of the South’s new war plants, 
geared to such high levels of produc
tion and employing thousands of folks 
who never had a steady job before— 
these, it is said, would offer a nucleus 
for the transition to a more settled and 
stable, inventive and creative form of 
non-farm employment.

Forest products, iron and steel, min
erals and earth deposits, as well as 
natural power and needed transporta
tion and internal development projects, 
public and private, offer varied forms 
of industry to attract capital and initia
tive.

It isn’t altogether a dream or a vision
ary scheme for using more tax money. 
In times past I have seen some of our 
Northern adventurers and pioneers 
take up various forms of enterprise in 
Dixie. I have chatted with scores of 
cheesemakers and milk plant managers 
from Minnesota and Wisconsin all the 
way south from Cairo, Illinois, to New 
Orleans. I have seen Northern road 
engineers and factory foremen invading 
the South before the war stopped the 
drift.

America has ceased being narrow 
and state-bound and limited in its 
planning to things familiar and to 
places born in. This war should serve 
to further broaden us and knit us to
gether as one farming and commercial 
zone wherein each may contribute to 
the good of all.

HENCE, if necessary, we can some
times lean on Uncle Sam’s broad 

shoulder when doubts beset us, but the 
main reliance must be upon our own 
inclinations to invest skill, experience, 
ambition, and capital toward the build
ing of a solid sort of city-farm civiliza
tion which knows no regional prej
udices or historical and geographical 
limits.

Just recently I picked up a farm jour
nal and read a piece sent in by a Georgia 

{Turn to page 50)
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Alfalfa—The Aristocrat
£ .  B e ,yu Tirman  o .  v^ear 

Head, Soils D epartm ent, Rutgers University, New Brunswick, New Jersey

IN Kansas, without benefit of added 
lime or fertilizer, alfalfa may be 

practically a permanent crop. In New 
Jersey, even though the land may have 
been liberally limed and fertilized, the 
life-span of this legume is often only 
three or four years, and all too fre
quently the crop fails during its first 
winter. The explanation of this dif
ference in the longevity of alfalfa lies 
in the soil of these two states. The dif
ference between the soil of Kansas and 
that of New Jersey is explained by the 
fact that they are the products of two 
fundamentally different types of cli
mate. Kansas soil has not been sub
jected to the leaching action of such 
heavy rainfall as occurs in New Jersey. 
Furthermore, a much larger percentage 
of Kansas’ 15 to 40 inches of annual

rainfall goes up in vapor than of the 
40 to 50 inches that fall on New Jersey.

Thrives on Rich Soils of Semi-Arid 
Areas

The alfalfa plant is believed to have 
had its origin in a relatively dry area, 
possibly in Persia. There it had adapted 
itself not only to a semi-arid climate but 
to the kind of soil associated there
with. A characteristic feature of soil 
formed under such climatic conditions 
is its abundant supply of all the mineral 
elements that plants like alfalfa re
quire, including plenty of lime.

As civilization spread westward from 
the Orient around the Mediterranean 
Sea, alfalfa went along, but it con
tinued to cling to the edge of the desert 
where the soils were rich in mineral

6
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nutrients. In due time, this famous 
forage crop made its way to Spain and 
Portugal, and from there it crossed the 
Atlantic to find a new home in the 
semi-arid and irrigated arid lands of 
Mexico and southern California. Once 
the American farmer saw alfalfa he 
wanted to grow it, so the crop moved 
quickly on to Kansas, Nebraska, and 
the Dakotas. From there on the rate 
of movement of alfalfa gradually 
slowed down, however, until finally it 
was reduced to a mere snail’s pace as it 
approached the shores of the Atlantic.

Favors Limestone Soils of Humid 
Areas

Here and there alfalfa was an imme
diate success, even as far east as New 
England, once the problem of soil in
oculation had been solved and the nec
essary bacteria had been transplanted 
with the seed. Examination of the soils 
of such areas usually revealed an under
lying deposit of limestone, lime-bearing 
shale, or calcareous till. Once the roots 
had penetrated to that depth and the 
plant was abundantly supplied with the 
necessary lime and mineral elements

upon which it so largely depends, it 
grew luxuriantly.

But in trying to make alfalfa feel at 
home in the eastern states, we had the 
handicap of centuries of heavy rainfall, 
badly leached, acid soils, and rugged 
winter climate with freezes and thaws 
that tended to pull the plant out of the 
ground, leaving it lie with its head 
down and its taproot bent in a semi
circle above the surface of the soil. 
Our greatest difficulty, however, was 
not so much the bad weather as the 
generally low content of lime, phos
phate, potash, and other mineral nu
trients, both in the surface soil and in 
that beneath.

It was necessary, therefore, to get rid 
of the acid in our soils and to supply 
a large part of the many mineral ele
ments this aristocratic legume lequires. 
It must be kept in mind that alfalfa is 
accustomed not only to luxury feeding 
and well-drained soils, but to subsoil 
conditions that permit its roots to con
tinue downward into the subsoil for 
long distances without damage either 
by reason of acidity of lack of aeration.

The “tall” stories of 
Kansas include some fa
mous ones about alfalfa 
roots that grew down to 
depths of 125 feet or 
more. These could be 
cut in half and still be 
“tall” enough to meet 
our requirements. Suf
fice it to say that alfalfa 
taproots are much long
er in Kansas than they 
are in Pennsylvania and 
points east.

Has High Potash 
Requirement

Second only to having 
enough lime in the soil 
and subsoil, our most 
troublesome nutritional 
problem is that of keep
ing it supplied with po
tassium. The plant has 
a phenomenal capacity

A lfa lfa  p lan ts  suffering fro m  a d eficiency  o f  potash  develop c h a r
a c ter is tic  m arkings on th e leaves. T h e  p la n t at th e  le ft  shows 
two stages o f  potash  d eficien cy , w hite spots on tips and m argins 
o f term in a l and a x illa ry  leaves and the m ore advanced stage on 
the o ld er leaves w here th e  spots coalesce  and the leaves lose th e ir  

norm al green  co lo r . H ealth y , w ell-fed  p la n t at th e  rig h t.
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to consume this element. In fact, its 
tendency in that direction is such that it 
uses much more than it actually needs, 
substituting the potassium for calcium 
and magnesium in certain of their func
tions in the plant. This does not nec
essarily result in any lowering in yield, 
but it is to the disadvantage of the soil’s 
supply of this element and of the ani
mals to which the crop is fed. But the 
alfalfa plant is concerned only with its 
own interests, and not those of the land 
on which it grows or of the livestock 
that consume it.

Our studies have led us to believe 
that the life-span of this plant is fre
quently determined by the dosage of 
potassium applied in preparation for 
seeding. Thus, in spite of the tendency 
of alfalfa to overindulge in this ele
ment, we find it desirable to apply 
from 500 to 1,000 pounds of a 5-10-10 
fertilizer per acre at seeding time as an 
aid in getting the little seedlings well 
under way with a luxuriant growth of 
both tops and roots before winter sets 
in. Plants so fed may contain as much 
as 4 per cent potassium, which is about 
four times as much as they actually 
need. This extra supply of the ele
ment, however, stands them in good 
stead during the trying days of their 
first winter and early spring.

Requires Phosphate-Potash Top- 
dressing

Once the alfalfa plant gets well under 
way, it then becomes highly important 
to give it regular and generous doses of 
potassium every year to prevent the 
soil’s supply of this element from being 
exhausted to the point where its lack 
limits growth. Here again, our expe
rience indicates a need to apply between 
500 and 1,000 pounds of an 0-12-12 fer
tilizer, or its equivalent, as a top-dress
ing every year.

During the long winter months, 
however, considerable amounts of soil 
potassium become available to the al
falfa. This is picked up by the first 
crop of the season and harvested with 
it, with great likelihood that the second 
crop will suffer for want of this ele

ment. Certainly by the time two crops 
have been harvested during any one 
season the soil’s supply of this element 
is likely to be at a very low level. Thus, 
it is common experience to see the 
characteristic white-spotted leaves that 
betray the plant’s need for potassium 
during the latter part of the summer. 
It is our opinion, therefore, that the 
phosphate-potash top-dressing should 
not be applied either in early spring or 
late fall, but during the summer, prob
ably just after the first crop has been 
harvested.

Lives Longest on Well-Limed Soils
If one wants to keep a field in alfalfa 

for 8 or 10 years in the acid-soil areas 
of the eastern part of the United States, 
he must be sure that the lime needs 
of the soil have been abundantly satis
fied before the seed are sown. The 
movement downward of any additional 
lime that might subsequently be ap
plied as a top-dressing is often too slow 
to permit correcting the acidity as rap
idly as it develops in the subsoil.

The case for phosphorus is somewhat 
similar to that of lime, this element 
being fixed at its point of contact with 
the soil, with very little movement 
downward. Nevertheless, top-dressings 
of superphosphate are often highly 
effective on phosphate-deficient soils. 
Presumably the roots are able to absorb 
the applied phosphate during periods 
of soaking rains and, once absorbed, the 
element moves both downward into the 
deeper roots and upward into the tops, 
more or less in proportion to their needs 
for it.

Potassium top-dressings present no 
serious problem. The element moves 
downward fairly readily into the root 
zone during periods of rainfall, espe
cially if the fertilizer is applied in the 
summer or early fall after the soil has 
undergone the usual granulation proc
esses that permit of more rapid internal 
movement of air and water. Thus, no 
difficulty whatever is experienced in re
moving signs of potassium-deficiency 
from the leaves cf alfalfa plants in sea
son of normal rainfall by top-dressing
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them with high-potash fertilizers after 
the first or second harvest.

Reveals Its Needs to the Chemist
A study of the conditions in 18 alfalfa 

fields located at widely scattered points 
in New Jersey revealed that most of 
the soils, and the alfalfa growing on 
them, contained adequate amounts of 
calcium, magnesium, and phoshorus, 
the only serious shortage being that of 
potassium. Thus, in four of these 
fields, alfalfa failed at the end of the 
second or third year of harvest for no 
apparent reason except that the potas
sium supply in the soil had been ex
hausted. On two other fields, also, a 
lack of potassium was a limiting factor, 
but in these cases it operated in con
junction with wilt and winter-heaving 
to kill the plants.

From our tests (1) (2) (3) the con
clusion was reached that the critical 
lower limit for available potassium in 
an alfalfa field is between 60 and 80 
pounds per million pounds of soil, and 
that the potassium content of the crop 
at harvest time should not be less than
1.0 per cent of the dry matter. At such 
low potassium levels, however, the soil 
must be able to supply the alfalfa with

considerably more calcium than would 
be required at higher potassium levels 
in the soil and plant.

Of 20 soils studied in detail, the 
Collington loam, Penn silt loam, Dover 
loam, Bermudian silt loam, Dutchess 
shale loam, Washington loam, and 
Chester loam had the greatest capacity 
to continue to yield potassium from 
their natural stores to the alfalfa crop, 
and the Lakewood sand, Whippany 
silty clay loam, Sasafras sand, Glouces
ter loam, Papakating stony loam, Sassa
fras loamy sand, and Hagerstown loam 
had the least.

Responds to Use of Borax
In examining the question of other 

possible soil deficiencies, it was soon 
found that one of the most seriously 
limiting factors in alfalfa-growing is a 
lack of boron (4). Some 12 per cent 
of the soils of New Jersey were shown 
to be lacking in this element. On such 
soils, an application of 20 to 40 pounds 
of borax per acre, applied as a top- 
dressing to established stands, fre
quently increased the yield of hay by 
as much as one ton. From careful 
studies of this problem the conclusion 
was reached that the amount of avail
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able boron should not be less than 0.35 
pounds per million pounds of soil. 
Sassafras soils were conspicuously defi
cient in boron, whereas those of the 
Collington series were well supplied 
with the element. Crops growing on 
Lakewood, Penn, Gloucester, Merri- 
mac, and Wethersfield soils were fre
quently benefited by borax applica
tions, but those on the Dutchess, Wash
ington, Dover, and Chester series were 
net.

Our present thought is that every ton 
of fertilizer sold in New Jersey should 
contain at least 5 pounds of borax, but 
that any fertilizer especially designed 
for use on alfalfa, on soils known to 
be deficient in boron, should carry extra 
amounts of this element. Thus we 
suggest that farmers in boron-deficient 
areas, especially those located on Sassa- 
frass and Penn soils, apply 10 to 20 
pounds of borax per acre at seeding 
time and that they top-dress each acre 
of alfalfa yearly with 500 pounds of a 
phosphate-potash mixture containing 
80 pounds of borax per ton.

It seems probable that other minor 
elements are missing in many soils 
and that if they were supplied, the life
span and yield of the alfalfa crop would 
be further increased. The elements 
under suspicion are manganese, copper, 
zinc, and possibly molybdenum. As 
soon as manpower permits, studies will 
be undertaken by the New Jersey Agri
cultural Experiment Station to deter
mine whether any one or all of these 
elements can be used to advantage 
either as a constituent of the fertilizer 
to be used on the soil, or as a spray 
to be applied to the growing crop.

Needs Branching Root in Humid 
Areas

As previously indicated, the disease 
known as “wilt” and the soil condition 
that results in “heaving” are two other 
problems facing many alfalfa growers. 
Wilt is widespread and is being over
come by breeding wilt-resistant strains, 
of which Ranger and Buffalo are among 
the most promising. Heaving is asso- 

( Turn to page 43)
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How Long Ho the Effects 
From Fertilizer Last?

4  W m . J i . -A tlreck l
Chairman, D epartm ent o f Soils, University o f Missouri, Columbia, Missouri

JUST how many successive crops on 
the land are benefited by a single 

application of fertilizer is a question 
that has often been raised. It has sel
dom been answered except by esti
mates, consensus, and other answers 
that are only approaches to an exact 
figure.

In Great Britain, for example, it is 
common agreement between landlord 
and tenant to consider the effect of a fer
tilizer as lasting for three years. If the 
tenant moves off a farm before three 
years have elapsed after applying the 
fertilizer, the landlord reimburses him 
accordingly for two-thirds or one-third 
of the fertilizer value still left in the soil.

In our evaluation of fertilizers we 
have been prone to calculate returns by 
charging the entire cost of the applied 
fertilizer against the first crop following 
the application. If the increase in the 
crop, figured at its current prices, pays 
only for the fertilizer, we are prone to 
say that the fertilizer paid no profit, or 
it failed to pay for the labor of dis
tributing it. Has all of the possible 
value in the fertilizer been collected in 
so short a time ? Haven’t we been ask
ing too much or too speedy return when 

.we expect the first crop and only one 
crop following the application to be in
creased enough in its yield to pay for 
the fertilizer?

When we compare only the weights 
of crops from a soil once fertilized 
with weights from soils not treated, 
we find that the effect of the ferti
lizer is not carried over for many 
years. However, when additional cri
teria such as the feeding quality or the

discriminating selection by animals are 
brought in, then the testimony of the 
dumb beasts points out that we have not 
appreciated the long-lasting effects that 
soil treatments are giving us. We are 
getting annual returns on the fertilizer 
investment for many successive years 
when we turn for evidence to animal 
choice or selection.

Just how many successive years cattle 
can recognize the effects on the hay 
from fertilizer put on the surface as a 
meadow treatment was demonstrated 
this past year by some 200 head on the 
farm of E. M. Poirot, near Golden City, 
Lawrence County, Missouri. As a 
Master Farmer of Missouri, Mr. Poirot 
has been a close observer of the results 
from soil and plant differences. His 
farm is on the prairie area of southwest 
Missouri with Cherokee and Gerald silt 
loams as the soil types. Much of his 
farm is still in the virgin prairie state. 
The surface soil is a fine silt loam, but 
is underlain by a tight clay, sometimes 
called “hardpan,” none too far below 
the plow depth. It is highly in need of 
lime and responds readily to most any 
fertilizer.

It is on these soil types that Mr. Poirot 
has been carrying on many tests in co
operation with the Agricultural Experi
ment Station of Missouri. His virgin 
soil has been an excellent, undisturbed 
base on which to try different soil treat
ments. With the larger share of his 
farm under the plow, Mr. Poirot’s obser
vations on the growing crops, their 
yields, and their feeding values have 
supplied the Station with much valuable 
data. His close scrutiny of a good-sized

11
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C a ttle  in  1 9 4 3  w ere s t il l  ch oosin g  th e  s ta ck  co n ta in in g  som e hay  fro m  so ils  fe rtiliz e d  in  1 9 3 6 .
A . View  o f  th e  fo u r  h ay stack s ea ch  co n ta in in g  hay  fro m  2 5  a cres. T h e  one in  th e  foreground 

co n ta in ed  som e hay  fro m  fe rtiliz e d  so ils .
B . C a ttle  in  p ro cess  o f  ta k in g  th e  p a rt o f  th e  s ta ck  co n ta in in g  som e hay  fro m  fe rtiliz e d  so il and 

leav in g  th e  end o f  th e  s ta ck  in  w hich th e re  was n o n e o f  such  hay .
C. &  D . T h e  end o f  th e  s ta ck  le f t  by  th e  c a ttle  w hen they  w ere go ing  as rea d ily  to  th e  o th e r  stacks

o f  hay  fro m  u n fertiliz ed  so il as to  th is  rem n an t.
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herd of cattle, with everything under 
careful notes and records, has also been 
the source of many suggestions as to 
the fertility problems of his soils.

During the past 20 years, Mr. Poirot’s 
trials of soil treatments and his attempts 
to solve the problems of soil fertility 
have run an extensive course. He has 
used limestone in lesser amounts drilled 
like a fertilizer for calcium’s sake more 
frequendy than larger amounts for the 
purpose of removing soil acidity. His 
demonstrations of growing clovers with 
only fractional neutralization of soil 
acidity were among the pioneer efforts 
in getting a better understanding of the 
function of liming soils. His farm trials 
with artificial manure, made directly 
from the straw pile as the straw and a 
nitrogen reagent were blown out by the 
threshing machine, attracted wide at
tention. During the last nine years he 
has been gathering observations of 
choices by catde among the haystacks 
to give an answer to the question as to 
how long the effects of fertilizers can 
last.

It was early in the spring of 1936 that 
he undertook to top-dress some virgin 
prairie meadow by drilling fertilizers of 
various kinds. In this attempt to im
prove the natural grass crop without 
reseeding or plowing, different ferti
lizers were applied, each at increasing 
rates up to a maximum of 300 pounds 
per acre. One combination of two 
treatments went to a total application 
of 600 pounds. These soil treatments 
were put across one end of a field, cov
ering about four of the total of 100 
acres. In order to supply calcium, the 

I nitrogen was used as calcium cyana- 
mid.

During the summer of that year, 
1936, observations were made on the 
changes in the flora. Quadrate areas 
were harvested. Samples were taken 
for chemical analyses, and other at
tempts to evaluate the crop differences 
by the customary measures were made. 
Differences, though small, were de
tected and recorded.

In the following September the prairie 
grass was cut for hay. That from the

area of slightly more than four acres 
given soil treatment the preceding 
spring was part of the total from an 
area of 25 acres that went into the first 
stack. Three additional stacks of hay 
from 25-acre areas without soil treat
ment were made from the balance of 
the field.

It was October when the cattle were 
turned into this 100-acre field from the 
end opposite that where the soil treat
ments were applied, because of the loca
tion of the water and salt. Quite as a 
surprise, the cattle soon were all concen
trated about the one stack consisting in 
part of the hay from the fertilized soil 
area. The other three stacks were dis
regarded as daily the cattle went by 
them in going back and forth from the 
water and salt to the chosen feed. This 
choice stack of hay was consumed com
pletely by more than 200 head of cattle 
before the other three stacks of hay 
from soil without treatment were taken.

After 1936, no additional fertilizer 
applications were made; but each year 
since then the hay has been made. It 
was cured and stacked in the same 
manner, four stacks from 25 acres 
each. The cattle have been put into 
the field in the fall season to graze 
the remaining grass and to eat the 
hay. Each year through 1943, the 
cattle have taken first this one stack 
into which there was mixed the hay 
from the soil given fertilizers in 1936 
along with the hay from soil given no 
such treatment.

During 1943, the eighth year of cattle 
choice, the discrimination was still par
ticularly keen. While making the hay, 
the stack bottom laid down was not 
large enough to include all of the hay 
from 25 acres. Consequently, after the 
hay from the treated soil was already 
in, the stack was extended by adding at 
one end more hay from the soil without 
treatment. When the cattle were turned 
in, they again chose this stack in prefer
ence. But instead of taking the entire 
stack, they consumed only that part 
with the mixture of fertilized hay, cut
ting the stack in two so as to leave the 

{Turn to page 48)



Applying Experimental Work 
Tn Cotton Farming

R J p k  w . dumin^A T

Head, Departm ent o f Agronom y, A gricultural Experim ent Station, Raleigh, N orth  Carolire

THE extent to which the North 
Carolina farmer is able to compete 

with farmers from other areas in the 
production of cotton in the postwar 
period will be determined by the 
efficiency of his operations. Regardless 
of the conditions of world trade the 
spread between cost of production and 
price, and not the price itself, will 
decide whether any given individual 
can afford to continue growing cotton. 
Thus it behooves every cotton grower, 
whether his operations be large or 
small, to cut his cost per unit of pro
duction as much as possible. This does 
not necessarily mean a reduction in 
expenditure of labor or cash per acre, 
although for some operations it un
doubtedly will.

There are a number of fixed and 
nearly constant costs, such as land rent, 
cultivation, seed, etc., involved in the 
production of any crop, regardless of 
the yield per acre. Over quite a range 
of conditions, the cost of producing 
each pound of cotton tends to decrease 
with an increase in yield per acre. We 
can, therefore, afford to give quite a 
little attention to practices which will 
increase yields. Much to increase 
yields already has been done. Produc
tion in North Carolina in 1944 was al
most as great as in 1929, but this produc
tion was obtained on a little less than 
half the acres grown in 1929. Accord
ing to a recent study made by represen
tatives of the North Carolina Agricul
tural Experiment Station, the North 
Carolina Agricultural Extension Serv
ice, and the Bureau of Agricultural 
Economics, U. S. Department of Agri

culture cooperating (6), it is estimatê  
that the per-acre yields of cotton unde 
normal weather conditions could be in 
creased approximately 44% above thosi 
prevailing now by putting into pract 
tice the information which we no\» 
have on cotton production. The iirr 
provement in practices includes bette1 
use of fertilizers and lime, more satis 
factory placement of fertilizers used, - 
wiser choice of rotations and fuller utij 
ization of covercrops, the maintenanc: 
of pure seed of the best available varia 
ties, better cultural practices, seed tread 
ment, and insect control. If acreagj 
decreases, the placing of cotton on soil) 
to which it is best adapted woula 
further increase the average yields oi 
the acres grown.

Now let us look at some of thes<> 
factors separately and examine the evi 
dence on how they may be manipu 
lated to reduce the per-pound cost oi 
producing cotton.

Fertilizers
In 1943, it is estimated that NortB 

Carolina farmers used approximately 
203,300 tons of fertilizer on 856,00d 
acres of cotton, an average of 475 lbs 
per acre (3). This fertilizer probably 
accounts for more than 50% of th* 
total production obtained. The actual 
yield per acre under weather condition i 
less favorable than normal was 338 lbs 
of lint per acre. Under normally favor 
able weather conditions, it is estimateo 
that the yield would have been 375 lbs 
(6). It is further estimated that only 
42% of the farmers fertilized thei 
cotton at levels comparable to thos*

14



Yarn spun fro m  c o tto n  p rod u ced  on  p lo t fe rtiliz e d  w ith 4 0 0  lb s . 4 - 1 0 - 4  p er a cre  and n o t top -
d ressed.

[recommended by the Experiment Sta
tion and that the per-acre yield would 

|pe increased 15% if the Station recom- 
imendations were followed.

The exact amount of fertilizer which 
llshould be applied to cotton will vary 
Rwith soil conditions and rotations. The

Experiment Station recommendations 
for North Carolina are given in Ag
ronomy Information Circular No. 138. 
Depending on the soil condition, 18 to 
50 lbs. of nitrogen, 45 to 72 lbs. of 
phosphoric acid, and 24 to 72 lbs. of 
potash are suggested. Although the

I r a  spun fro m  c o tto n  p rod uced  on  p lo t fe rtiliz e d  w ith 4 0 0  lb s . 4 -1 0 -4  p er acre  and top-dressed  
w ith 1 0 0  lb s . n itra te  o f  soda and 1 5 0  lb s . m u ria te  o f  p otash .
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amounts of plant nutrients taken up 
by the entire plant are fairly large, the 
quantities permanently removed from 
the soil in lint and seed are modest. A 
crop of 500 lbs. of lint with its accom
panying 750 lbs. of seed removes about 
27 lbs. of nitrogen, 12.5 lbs. of phos
phoric acid, and 12.5 lbs. of potash.

Best yields, however, will require 
the application of larger amounts of 
fertilizer. A large number of experi
ments over a wide range of soils and 
over a period of many years show an 
average increase in yield of 13.5 to 15.5 
lbs. of seed cotton for each pound of 
nitrogen applied between rates of 8 and 
32 lbs. per acre. Increased yields of 
somewhat smaller order are obtained 
under many conditions up to 48 lbs. 
per acre.

Responses to phosphoric acid have 
been somewhat smaller averaging about 
4 lbs. of seed cotton per pound of 
phosphoric acid applied at rate of 16 
lbs. per acre, and 2.5 lbs. when applied 
at rates of 32 to 40 lbs. per acre.

Responses to potash group themselves 
into two categories depending on 
whether or not the soil is exceptionally 
deficient in potash. Nine to 15 lbs. of 
seed cotton per pound of potash applied 
are common on potash-deficient soils 
while 6 to 8 lbs. or less are perhaps 
more typical on soils not so deficient. 
The increased emphasis on peanuts and 
soybeans is undoubtedly increasing the 
number of situations in the former cate
gory.

The effects of potash go further than 
merely increasing the yields. Moort 
and Rankin (2) in a study on the use 
of potash to control “rust” obtained an 
increase of 37% in weight of seed coti 
ton per boll, 33% in weight of indil 
vidual seeds, 39% in strength of fiben 
and a decrease of about 50% in the 
proportion of thin-walled fibers from 
the application of 50 lbs. of potash per 
acre.

The following responses to side-dressi 
ing with nitrogen and with a combina 
tion of nitrogen and potash (Table ll 
were obtained by J. A. Shanklin anq 
County Agent B. E. Grant in a demonj 
stration on the John Bazemore farm 
in Bertie County in 1944. All the plot̂  
were fertilized at planting with 40(1 
lbs. of 4-10-4.

It should be re-emphasized here thatl 
although the cotton crop responds to 
rather liberal fertilization, the lint anq 
seed do not remove large quantities oi 
minerals. Crops such as corn and peal 
nuts following cotton can make gooq 
use of the residues of mineral fertilizer  ̂
applied to cotton and should be chargeq 
with a portion of the fertilizer applieq 
to cotton.

How should these fertilizers be fori 
mulated to achieve the greatest efficiency 
in production? A survey in 1940 re? 
vealed that the average fertilizer sold 
in North Carolina contained 450 lbs) 
of inert filler, exclusive of all secondary 
element material such as dolomitei 

( Turn to page 46)

T a b l e  1 .— R e s p o n s e s  t o  S i d e - D r e s s i n g  w i t h  N i t r o g e n  a n d  a  C o m b i n a t i o n  o f

N i t r o g e n  a n d  P o t a s h .

Treatment

Not side-dressed..............................
Side-dressed with 100 lbs. per acre

nitrate of soda.............................
Side-dressed with 100 lbs. per acre 

nitrate of soda, 150 lbs. per acre 
muriate of potash.......................

Yield
lbs.
seed

cotton
per
acre

820

1,040

1,487

Seed

71 .0

85 .0

107.5

Value
per
ton

$39.76

47.60

60.20

Per cent 
thick- 
walled 
fibers

52

63

68

Neps
per

square
inch

51

21

13

Yam
appear

ance
grade



Fig . 1 . P o ta sh  d efic ien cy  is m a n ife s t in  th e  grow th o f  soybeans on th is  te rra c e  so il. B ean s  on 
le ft  receiv ed  lim e  and  p h o sp h ate . P la n ts  on  rig h t sid e o f  p ictu re  rece iv ed  p o tash  in  ad d itio n

to  lim e and  p h osp hate .

Why Brown Loam Terrace Soils 
Hespond to Potash

B f  J 4 .  &
Associate Agronomist, Mississippi Agricultural Experiment Station, State College,. Mississippi

71PPLICATIONS of potassium-bear- 
, / l  ing fertilizers are used on many 
soils throughout the State of Mississippi 
with varying results, but the best re
sponse to this plant nutrient is usually 
obtained on the terrace soils located in 
the Brown Loam area. It has been 
observed for a long time that slow- 
growing crops like cotton often have 
rust or symptoms of potash deficiency 
when grown on these soils.

In fertilizer analysis tests, good re
sponse has been obtained from applica
tions of potash when conducted on the 
terrace or bench soils, particularly in 
the Brown Loam section. The increases 
in yields produced on the upland soils 
as a result of potash fertilizers are not 
comparable with the increases obtained

on terrace soils. Since the original loes- 
sial materials, from which Brown Loam 
soils were developed, were rather uni
form, a good comparison of the upland, 
terrace, and bottom soils can be made. 
There is no other physiographic soil 
division in the entire South where soils 
that developed on different topographic 
positions are more similar in physical 
characteristics. Even though this is 
true, the fact still remains that responses 
to applications of potash are generally 
greater on the terrace soils than on the 
equivalent upland soils.

Table 1 shows the results of some 
long-time tests that were conducted on 
upland soils of the Brown Loam and 
Coastal Plain sections in comparison 
with similar tests on their terrace

17
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equivalents. In the Brown Loam sec
tion, some response was obtained from 
potash on the Grenada soil, but not as 
great as the response on the similar ter
race soil. It is to be noted also that 
similar increases in yields were obtained 
on the Coastal Plain terrace soils over 
those obtained on similar upland soils, 
but these increases were not as great as 
were those in the Brown Loam area. 
Applications of potash produced no in
creases in yields of seed cotton on the 
heavy Prairie soils used in these tests. 
There are, however, a number of soils 
in and bordering the Prairie section that 
are low in potash and response to this 
nutrient has been observed.

As was mentioned above, this greater 
need for potash on the terrace soils has 
been known for a long time, but no one 
has ever fully explained why this par

ticular situation exists. This exposition 
is an attempt to throw some light on 
the subject by using available data and 
making some speculation on what has 
happened.

In attempting to answer the question 
of why more response is obtained on 
terrace soils than uplands, two hypoth
eses seem to be logical. First, we 
must remember that soil development 
is a complicated process, and most of 
the peculiar properties observed in soils 
can usually be traced to a cause that 
originated in the genesis of the soil. 
The first theory is that in the forma
tion of the bottoms and terraces in the 
Brown Loam section, a considerable 
quantity of the original potash supply 
was lost both by separation and segre
gation of different size particles by 
moving water and by solution and

T a b l e  1 .— R e s p o n s e  o f  C o t t o n  t o  P o t a s h  o n  D i f f e r e n t  S o i l s  *

Position Soil type Treatments Yields # 
seed cotton

Increase 
for potash

I. Brown Loam Soils:
Hill Grenada silt loam............................... Check 495 0

600# 4 -8 -0 975 0
600# 4 -8-4 1,084 109

Terrace Olivier silt loam................................... Check 429 0
500# 6-8-0 541 0
500# 6-8-8 8 9 7 ; 356

II . Reddish Brown Coastal Plain Soils:
Hill Ruston fine sandy loam.................... Check 464 0

400# 4 -8 -0 726 0
400# 4—8—4 796 70

Terrace Cahaba fine sandy loam................... Check 377 0
400# 4 -8-0 615 0
400# 4-8-4 745 130

II I .  Yellow Coastal Plain Soils:
Hill Savannah very fine sandy loam. . . . Check 475 0

400# 4 -8 -0 689 0
400# 4 -8-4 700 11

Terrace Kalmia fine sandy loam.................... Check 634 0
400# 4 -8 -0 809 0
400# 4-8-4 952 143

IV. Heavy Clay Soils of Prairie Section:
Hill Houston clay........................................ Check 494 0

400# 4 -8 -0 576 0
400# 4 -8-4 544 None

Hill Oktibbeha clay.................................... Check 332 0
400# 4 -8 -0 589 0
400# 4 -8-4 539 None

* Tests conducted by Hoover and Anthony. Mississippi Experiment Station.



Fig . 2 .  C otton  resp ond s to  p otash  on a Brow n L oam  T e rra c e . T h a t show n above receiv ed  a 
fe r t i lis e r  co n ta in in g  4  p e r  cen t p o tash . (S e e  p ic tu re  b e lo w .)

leaching. The original upland wind
blown soil material was fairly well sup
plied with potash when it eroded into 
an overflowing stream and was carried 
various distances, depending on the size 
of the stream and the velocity of the 
water. The potash supply of the Brown 
Loam material is shown in Table

3. The percentage KzO in this parent 
material is approximately the same as 
that reported for Sharkey Clay, which is 
a soil that does not respond to potash 
fertilizers. This indicates that some
thing has happened to the potash supply 
in the loessial material between the 
time it left the upland and the time it

F ig . S .  T h ese  co tto n  p lan ts  received  a fe r t i lis e r  co n ta in in g  8  p er cen t potash
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T a b l e  2.— E x c h a n g e a b l e  K  a n d  
R e s p o n s e  t o  P o t a s h

Soil type Hori
zon

K.M.E./
100

grams

Increase
for

potash

Oktibbeha clay. . A 0.44

Mi
B 0.34 None

Grenada silt loam A .27
B .14 109#

Olivier silt loam.. A .12
B .06 356#

From Hoover’s paper. S.S.S. Amer. Proc. 1944. 
Vol. 8.

became a recognized bottom soil. An 
additional period o£ time must elapse 
before this soil becomes a developed 
terrace, during which the potash reserve 
will be further reduced.

During a moving process of this kind 
we get some loss of potash by solution 
and some caused by separation of par
ticles by sizes, and most of the exchange
able potassium is carried in the clay 
fraction. Since the loessial soils are 
high in silt, we should expect the al
luvium of a stream in this area to be 
comprised of a high per cent silt and 
some clay. When deposition occurs, 
moving currents deposit the silt largely 
in one location and the clay particles in

T a b l e  3 .— P e r c e n t a g e  T o t a l  K 20  i n  
B r o w n  L o a m  M a t e r i a l  a n d  S o i l s

Soil
Depth

in
inches

Per
cent
k 2o

Position

Parent m aterial.. . 50 + 2.36 Hill

Grenada silt loam. 0-6 2 .10
7-30 2.03 Hill

Vicksburg silt loam 0-10 1.84
10-50 1.83 Bottom

Sharkey clay......... 0-8 2 .60 Missis
sippi
Delta

From Marbut, also from Hearn and Holmes. 
U.S.D.A. Tech. Bui. 833.

another. In this manner, most of the 
exchangeable potash is separated from 
the silt. After this material is deposited 
on the flood plains of some stream, the 
quantity of water moving through the 
soil mass is greater than the quantity 
that would ever move through an up
land soil. This condition no doubt sub
jects the soils to more leaching and 
consequently some of the potash supply 
is removed. This is also illustrated by 
the data in Table 3.

The Vicksburg soil is a fertile bottom 
soil that usually produces high crop 
yields. However, it has been through 
the process of transformation from an 
upland to a bottom soil and has been 
divested of some of its potash supply. 
The surface of the Grenada soil has 
2.10 per cent K aO while the fertile 
Vicksburg has only 1.84 per cent K 20 . 
If similar data were available for the 
poorer drained Brown Loam bottom 
soils, the difference might be more 
striking. However, frequent overflow 
and blankets of additional material may 
offset this loss to some degree.

After the stream changes and the 
land is no longer subject to frequent 
overflow, the bottom soils then become 
known as terrace or bench soils. 
The water table is lower in some cases 
than in bottom soils, but because of 
the flat topography of this one-time 
bottom, large quantities of water still 
move through these soils in humid 
regions which remove leachable bases. 
Table 2 gives the exchangeable potas
sium and the increases in pounds of 
seed cotton per acre for potash fertilizer 
conducted on three soils. It can be ob
served that Grenada has .27 M.E. of K 
per 100 grams of soil in the surface and 
.14* M.E. in the subsoil. It was reported 
by Hoover1 that soils with less than 
.20 M.E. of K per 100 grams will re
spond to applications of potash when 
applied to cotton. The Grenada is near 
the border line and little response was 
obtained. The Oktibbeha soil had .44

hoover, C. Dale. Residual Effect of Varying 
Applications of Potash on Replaceable potassium. 
S.S.S. of Amer. Proc. 1944, Vol 8.

( Turn to page 49)



Fig. 1 . G rape leaves (v a r ie ty  A lban y S u rp r ise )  show ing h ea lth y  le a f  on  le f t  and  p o tash -d eficien t
le a f  on  rig h t.

A Case of Combined 
Potassium and Boron Deficiencies 

In Grapes
^  O .

Cawthron Institute, Nelson, New Zealand

Reprinted from the New Zealand Journal of Science and Technology, Vol. 26, No. 3 (Sec. A ),
pp. 146-152, 1944

Summary
A chlorosis, and later collapse, of the leaves of vines at Braeburn, 

Nelson, has been found to be due to a deficiency of potash. Applica
tions of sulphate of potash caused the disappearance of the symptoms 
and brought about vigorous, healthy growth.

A disorder of the flesh of the berries was controlled by the use of 
borax in the fertilizer applications.

Data for potash and boron contents of leaves and berries from the 
. experimental area are shown to correlate with the field observations.

In trodu ction

IN the summer of 1941 the unsatis
factory condition of the leaves and 

berries of an area of grapes (variety 
Albany Surprise) at Braeburn, in the 
Nelson District, was brought to the 
attention of the Cawthron Institute.

The symptoms suggested that possibly 
both potash and boron deficiencies were 
connected with the unsatisfactory ap
pearance of the vines and berries.

Experimental 
The vines were growing on a poor

21
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phase of the Moutere clay-loatn type 
of soil, a type widespread in the Nelson 
District, which is not only very deficient 
in lime and phosphate, but in some 
locations has been found to be deficient 
also in boron and magnesium. In the 
neighbourhood of these grape-vines 
apples show internal cork—a boron- 
deficiency disease. At the time the 
above report of their condition was re
ceived the vines were about four years 
old and had been fertilized only with 
blood-and-bone mixture or with super
phosphate. Until the 1940-41 season 
the vines had apparently been healthy, 
at least nothing was noticed to seriously 
alarm the owner, but in this season the 
leaves of the vines were in very poor 
condition and a large portion of the 
berries could not be harvested owing 
to internal damage to the flesh.

D escrip tion  o f Sym ptom s

When first inspected the leaves had 
a strongly-developed chlorosis between 
the main veins together with a scorched 
and ragged edge. The setting of the 
fruit had been very irregular, and 
brown areas of tissue appeared in the 
flesh of some of the berries.

Further details of the symptoms as 
noted in succeeding seasons were as 
follows:.

Leaves.—The first symptoms were a 
light chlorotic mottling between the 
main veins. These chlorotic areas 
changed to a reddish-brown and later 
to a purplish-brown colour. By the time 
these latter symptoms had appeared the 
edges of the leaves had become scorched 
and curled upwards and inwards. Af
fected leaves were very ragged. In Fig. 
1 are shown leaves from the area under

discussion; the one on the left is from a 
healthy vine, and the one on the right 
from an unhealthy vine.

Berries.—Vines which received no 
potash and/or no borax in the fertilizer 
set poor bunches of fruit; which later 
carried a number of withered berries 
as shown in Fig. 2, where the bunch 
on the left is from a fully-fertilized plot 
and that on the right from a plot re- i 
ceiving neither potash nor borax. While 
absence of potash caused poor frftiting, 
it did not lead to any development of 
dead tissue within the fruit. This was 
apparently due to lack of boron. The 
early stages of this disorder were shown 
by brownish-green areas showing under 
the skin of even quite young and im
mature berries. These areas developed 
in size later, and from Fig. 3 it can ‘ 
be seen that extensive areas of some 
berries were affected. In this photo
graph the top row shows the external 
appearance of some affected berries, ’ 
while the lower row shows the same I 
berries after thin slices of flesh had been 
removed to exhibit the death of the . 
tissue.

E xp erim en tal

By courtesy of the owner four rows 
of vines were made available for ferti
lizer trials. A unit of six vines, consist
ing of three vines in each of two rows, 
was taken. Two replications of each 
treatment were provided. The area was 
gently sloping, the higher end having 
the poorest soil. In plan, the plots were 
arranged as follows. (Only the K and 
B treatments are shown, as nitrogen 
and phosphate were supplied to all 
plots.) The vines had been planted 12 . 
ft. apart in the rows, with the rows 8

Slope Plot 1: Plot 2: Plot 3: Plot 4: Plot 5:
K and B B K Nil K and B

Plot 6: Plot 7: Plot 8: Plot 9: Plot 10:
K Nil K and B B K and B

V

Slope-------------------- >

N o t e .—All plots received nitrogen and phosphate. Plots 1, 2 , 6 , and 7  are on poor soil. 
Plots 4, 5, 9, and 10 are on deeper soil. Plots 3 and 8 are on intermediate soil.
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Fig . 2 .  Healthy grapes on le ft  and poor bunch on right.

Fig. 3 .  Berries affected with internal browning. Top row, external view; bottom  row, sam e bearies
cut to expose damaged tissue.
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ft. apart, this giving about 360 vines 
per acre.

Nitrogen was supplied in the forms 
of sulphate of ammonia (1 54 cwt. per 
acre) and dried blood (1/4 cwt. per 
acre). Potash was given as sulphate of 
potash (4 cwt. per acre), and phosphate 
as superphosphate (6 cwt. per acre). 
The fertilizer, after mixing, was applied 
in a band about 3 ft. wide on each side 
of the rows of vines to 3 ft. beyond the 
last vine of each plot, which provided 
a space of 6 ft. of unmanured soil be
tween each plot.

Borax at the rate of 28 lbs. per acre 
was spread in a circular band about 1 ft. 
wide, but not approaching within 1 ft. 
of the stem of the vine. Some was also 
sprinkled along the rows between the 
vines. The fertilizers were finally cul
tivated into the soil. In the two seasons 
of the experiment the fertilizer applica
tions were made on 29th July, 1941, and 
on 23rd July, 1942.

Effects of Potash Application
In the 1941-42 season the potash ap

plication exerted a very beneficial effect 
in reducing the amount of chlorosis and 
subsequent scorching. Where no potash 
had been used, distinct evidence of 
chlorosis was visible in mid-January. 
By mid-February there were many red
dish-brown affected areas on the leaves. 
Potash-treated vines were generally 
healthy in appearance. By mid-March 
the non-potash vines were in a very 
poor condition with discoloured and 
ragged leaves. At the end of the season 
the no-potash plots did not show nearly 
as much new growth as the potash- 
treated ones. Soil conditions improve 
on these plots in passing towards plots
5 and 10; consequently the vines were 
healthier and the effects of the potash 
applications were not very noticeable 
on these plots. No effect on the vege
tative growth was noticed as the result 
of using borax.

Browning in the flesh of the berries 
was present where no borax had been 
used, being especially severe on plots
6 and 7. No actual counts of the in
cidence were made, only visual esti

mates of degree being noted. On badly- 
affected bunches probably 50 per cent 
of the berries were affected.

In the 1942-43 season the treatments 
were repeated. Potash-treated vines did 
very well, coming away earlier in the 
spring and carrying throughout the 
season a heavy growth of large, healthy 
leaves; no sign of chlorosis was seen on 
these vines. On no-potash vines chloro
sis had appeared on mature leaves by 
the beginning of November. A num
ber of small brown spots also appeared 
on the leaves, which appeared to be an 
early stage of breakdown of the leaf 
blade. This spotting had been noted in 
a mild form in the previous season, but 
fairly late in the season. No fungal 
infection could be demonstrated in these 
spots. By the beginning of December 
these symptoms were very marked, 
especially on the poorer soil. By mid- 
February the vines on the poorer soil 
without potash treatment (plots 2 and 
7) were in a very poor condition with 
very marked chlorosis and scorching of 
the leaves and poor top growth. On 
the better soil a slight amount of chloro
sis was seen on the no-potash plots. All 
potash-treated plots - had a strong, 
vigorous growth with a heavy crop of 
fruit. The berries ripened more regu
larly on the plots with complete treat
ment; in the absence of potash, ripening 
was irregular. In early January the 
first browning of the flesh of the berries 
was seen on plot 7. By mid-February 
there was a. considerable amount of 
affected fruit on plots 6 and 7, which 
did not receive borax. On plots 3 and 
4, also without borax but on better soil, 
there was only a small amount of af
fected fruit. The impression was 
gained that, in general, the disorder in 
’the fruits was not so severe as in the 
previous season.

During the two seasons of these exper
iments the potash-treated vines have im
proved steadily in condition, and by the 
end of the 1943 season they appeared 
to be perfectly healthy. The borax 
treatment has effectually controlled the 
flesh disorder. The owner of the area 

( Turn to page 44)



Cason Callaway Flans Ahead 
For Georgia’s Agricultore

4 & *  2 ).  ins on
Cooperative Soil Conservationist, A gricultural & Industrial Development Board, A tlanta, Georgia.

SEVEN HUNDRED of Georgia’s 
top-flight civic leaders of 65 coun

ties have formed in groups of seven 
into 100 farm corporations, designed 
and developed to demonstrate to farm
ers how average small farms can be 
made productive and profitable. Busi
ness and professional men in the various 
communities have put up money for 
these projects; state leaders, federal gov
ernment experts, and educators are sup
porting the movement. Typical of the 
men who are investing time and money 
in the $700,000 experiment to bolster 
the Cracker State’s farm economy are 
doctors, lawyers, merchants, whole
salers, farmers, teachers, textile manu
facturers, and dealers in farm machin
ery and automobiles.

Father of the revolutionary plan for 
the rehabilitation of Georgia’s agri
culture is Cason J. Callaway of La- 
Grange, retired industrialist who for 
18 years was president and chairman 
of the board of Callaway Mills, Inc. 
During this time, he served with dis
tinction as president of both the Amer
ican Cotton Manufacturer’s Associa
tion and the Cotton Manufacturer’s 
Association of Georgia.

Georgia’s industrial and experimental 
farmer was recently named director of 
United States Steel; likewise, he is a 
Southern director of New York’s Chem
ical Bank and Trust Company. Ex
cept for these posts, he devotes all his 
time to the newly created Georgia farm 
program for building up the South’s 
millions of run-down farms and his 
own 30,000-acre Blue Springs Farms 
in Harris county. He also serves his 
State as chairman of the agriculture 
committee of the Board of Regents of 
the University of Georgia.

Over the short period of six years, 
Mr. Callaway has turned more than
5,000 of Harris county’s gaping, gullied 
acres into an expanse of profitable peren
nials. It is a model of efficient opera
tion, built up through conservation and 
crop rotation. In addition to produc
ing flourishing crops, such as kudzu, 
sericea lespedeza, muscadine grapes, 
blueberries, and alfalfa at a profit, sev
eral hundred acres have been developed 
for permanent pasture capable of carry
ing a year-round herd of catde without 
extra feed.

To Mr. Callaway good management 
of forest lands is of equal importance 
to that of any other crop enterprise on 
the farm. In addition to having planted 
more than 1J4 million trees on rough, 
steep, and inaccessible land, his pro
gram on 25,000 acres of woodland in
cludes fire prevention, selective cutting 
of mature timber trees, and thinning 
and removal of undesirable species of 
trees for fuel wood and other uses on 
the farm.

Believes in Demonstration
He has demonstrated on this 30,000- 

acre farm that worn-out, rolling Pied
mont land can be made productive 
again. “We haven’t accomplished a 
thing,” he says, “until we have demon
strated these practices on farms with 
acreage in reach of the average farmer.” 
He is determined to show that land on 
the average Georgia farm can be made 
profitable. He believes this can best be 
done by building up the land by turn
ing back to the soil several crops of 
adapted legumes, and at the same time 
adding the proper fertilizers to correct 
the mineral requirements for best 
plant growth. He thinks, too, that
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productivity of the land can be main
tained only through a systematic ro
tation of perennial and annual crops 
that put more into the soil each year 
than is taken out. As an example of 
good land-building he has often re
ferred to farmers near Dadeville, Ala
bama, who for several years have been 
growing kudzu on badly worn land. 
“Some of these farmers,” he says, “are 
growing 40 bushels of corn after kudzu 
without fertilizer on land that only a 
few years ago produced less than 10 
bushels per acre.”

Last year, according to the owner, 
Blue Springs Farms turned a gross 
business of more than $300,000 and 
within two years the owner expects the 
annual gross income to reach one-half 
million dollars. Compare these figures 
with an income of less than $5,000 from 
the same land to more than a dozen 
owners and sharecroppers of seven years 
ago who eked out a scanty existence 
from a few patches of corn and cotton 
between gullies.

According to a survey made by the 
U. S. Geological Survey in 1902, there 
were more than 100 thriving farm fam
ilies on what is now the Callaway lands. 
The land was good then, so were the 
homes, and the people were prosperous. 
But with the traditional system of one- 
crop farming, top-soil moved off. 
Gradually one family after another 
moved away, leaving eroded and aban
doned land to the wilderness from 
which hardy Georgia pioneers had 
carved it a century or more ago.

Permanent Crops Needed
Mr. Callaway admits that it is im

practical to plant perennials or per
manent crops exclusively, but thinks 
that a portion of all Southern farms, 
and an ever-increasing percentage, 
should be in perennial or permanent 
crops. This cannot be accomplished 
easily or immediately, for the income 
from crops like kudzu, grapes, or 
sericea does not begin for two, three, 
or four years. “That is why I believe 
long-term commercial credit is essen
tial for permanent crops,” he said. Mr.

Callaway thinks that somebody musl 
finance the average farmer of the South 
and, furthermore, this credit must be 
available over a period of time or until 
these crops can be harvested.

The better-farms idea is 100 small 
demonstration farms located in more 
than 65 counties evenly distributed over 
the State, each with a corporate set-up 
financed locally and known as “Georgia! 
Better Farms No. —, Inc.” Each ofi 
these demonstrations containing 75 to 
125 acres of land has as its shareholders' 
seven community businessmen and| 
farm leaders who have put up $1,000! 
each to form a corporation. The $7,000! 
capital is used for the purchase andl 
improvement of an average 100-acre: 
farm. If necessary, an additional $3,0001 
may be borrowed for stock and ma
chinery. Mr. Callaway believes the! 
local corporation farm may be managed! 
by a local, energetic operator as a scien
tific enterprise with the express pur
pose of building the land to as nearly; 
maximum production as possible by 
employing modern soil-building and 
conservation measures, and at the same 
time return a profit. At the end of 
three years the land may have trebled 
in value.

Cason Callaway has been a member 
of the Board of Regents of the Univer
sity System of Georgia in one capacity 
or another for more than 15 years. 
Only recently he assumed the respon
sibility of chairmanship of the agricul
ture panel of Georgia’s new Agricul
tural and Industrial Development 
Board, created by Governor Ellis Ar- 
nall, to investigate the State’s vast and 
undeveloped resources. Other mem
bers of the panel are Tom Linder, Com
missioner of Agriculture, and J. L. 
Pilcher, farmer of Meigs, Georgia.

He took nearly a year to develop his 
agricultural plan before it was an
nounced. Through rigorous hours of 
research for figures and facts on pro
duction, yields, costs, and distribution 
of farm products, he became convinced 
that the greatest problem in Georgia 
today is the situation of the small 

( Turn to page 40)



A bove: B rig a d ie r  G en era l W illia m  H . H obson , p o st com m an d er, le f t ,  and C olonel F ra n k  V . 
Schneid er, b o th  o f  F o r t  B en n in g , w ith Cason C allaw ay a fte r  a tr ip  over B lu e  Sp rin g s F arm s w ith 
a large group o f  businessm en in  th e  in te re st o f  M r. C allaw ay’s new 1 0 0  fa rm s p rog ram  in  G eorg ia .

i  B elo w : P la n s  are  underw ay on fa rm  N o. 9 2 ,  n e a r H am ilto n , G eo rg ia . L e f t  to  r ig h t : H enry D yer, 
1 soil con serv atio n  s e r v ic e ; Jo h n  G u nn ells, cou n ty  a g e n t; s to ck h o ld ers  W illiam  Cooksey and  B ru ice  
I  W illiam s o f  H a m ilto n ; and P e a rce  L ay fie ld , o f  th e  A g ricu ltu ra l and  In d u str ia l D evelopm ent B o a rd ,

A tla n ta .
1 
I



A b o v e : A tla n ta  businessm en  h elp  m ake p lan s fo r  fa rm  N o. 2  o f  D eK alb  cou n ty . L e ft  to  r ig h t: 
V irg il P .  W a rren , p resid en t o f  th e  c o r p o ra t io n ; E . A. S m ith , so il con serv atio n  s e rv ic e ; H arold G. 
C a rith ers , secre ta ry  and  tre a s u re r ; D ean S . P a d en , s to c k h o ld e r ; E . P . M cG ee, cou n ty  a g e n t; and

sto ck h o ld ers  N. D . E u b an k s and  W ayne R iv ers.

B e lo w : T h is  dam  w ill im pou nd  m ore th a n  1 0  a cres  o f  w ater on one o f  G eo rg ia 's  b e tte r  farm s in 
T o o m b s C ounty. T h e  s to ck h o ld e rs , a ll o f  V id a lia , G eorg ia , hop e to  d em o n strate  th a t good manage
m en t o f  fa rm  fish  pond s p ro p erly  sto ck ed  and fe r tilis e d  w ill p ro fita b ly  p rod u ce as m uch m eat as

any o th e r  a cre  o f  lan d  on  th e  fa rm .



A bove: L e ft  to  rig h t are  s to ck h o ld ers  o f  fa rm  No. 5 3 ,  M etter, G e o rg ia : A . D . C lifto n , te a ch e r  o f  
a g r icu ltu re ; O . G . H ulsey , tu rp e n tin e  o p e ra to r -fa rm e r ;  F a rm  o p e ra to r Coy W o o d co ck  on t r a c to r ;  
and C. W . B a g g e tt, liv esto ck  m a rk et o p e ra to r . T h e  o p e ra to r 's  new hom e is u n d er co n stru c tio n

in  b a ck g ro u n d .

B elow : T h is  hou se is above th e  average o f  th o se  fo u n d  on m ore th a n  7 0  G eorg ia  B e tte r  F a rm  
Units p u rch ased  d uring  th e  p ast sev era l m o n th s. T h e  hom es w ill b e  rem od eled , p a in ted , and 
provided w ith ru n n in g  w ater and  e le c tr ic ity . T h is  is  th e  hom e o f  th e  o p e ra to r  on  N o. 1 9  o f

P o lk  C ounty, n e a r  C ed artow n, G eorgia .



A b o v e : Cason Callaw ay stays in  c lo se  to u ch  w ith  o p eratio n s on h is  own 3 0 ,0 0 0 -a c r e  fa rm . Here, 
he is shown w ith fa rm  h elp  sp read in g  an  a p p lica tio n  o f  su p erp h osp h ate  on  a fo u r-y ear stand 
o f  ku d zu . M r. Callaw ay h as m o re  th a n  7 0 0  a cres  o f  th is  viney p e re n n ia l and  is  p lan tin g  an

a d d itio n a l 2 0 0  a cres  th is  y ear .

B e lo w : T h is  co m b in a tio n  m ow er and  ch o p p in g  m ach in e  is  used to  harvest sericea  lesp ed esa to  be 
dehyd rated  on  Cason C allaw ay’s B lu e  Sp rin g s F a rm s. L a st y e a r  M r. Callaw ay d eh yd rated  m ore 
th a n  3 ,0 0 0  to n s o f  ser ice a , kudzu, crim so n  c lo v e r , soybeans, and  sudan grass to  b e  used as p rotein

su p plem ent in  m ixed  feed s.



The South Will Grow “ I? £ £ £ 3  £
M n r e  greatest farm corn demonstration pro

gram in its history. Corn is the most 
widely grown crop, from point of acre

age, in the South. In spite of this large acreage, there never has been enough 
raised to meet the needs. This situation largely has been due to the fact that 
corn in the South has had to eat at the second table—getting the leavings of the 
plant food which cottbn had not utilized. Too frequendy it has been raised on 
the poorest land and often state average yields have been less than 15 bushels 
per acre; this, in spite of numerous instances of individual yields of well over 
100 bushels per acre.

North Carolina’s corn demonstration program for 1945 is an example of the 
determination to attack this problem. This program calls for four demonstrations 
in each of the 100 counties with white county agents and four demonstrations in 
each of the approximately 40 counties that have colored agents. These 140 agents 
with four demonstrations each will have a total of 560 demonstrations. Some 
agents are planning to have 20 demonstrations, others from 8 to 10. Therefore, 
it is estimated by the college officials that there will be at least 1,000 corn demon
strations in North Carolina. The goal set is to average 75 bushels of corn per 
acre on these demonstrations.

Seed of an adapted hybrid is furnished free to the farmer for the four official 
demonstrations in each county. The field selected should contain two or more 
acres which normally produce less than 30 bushels of corn per acre with the 
farmer’s usual practices. The size of the test plot is one acre and the soil is tested 
and lime applied where recommended.

The farmer purchases the fertilizer selected as necessary to fit his soil conditions 
and past cropping history. His further responsibility includes supplying labor 
and equipment for growing and harvesting the crop and keeping an accurate 
cost record.

The responsibilities of the county agents are detailed as: (1) Assist in planting 
the crop. Use sufficient seed of the adapted hybrid furnished to obtain the final 
stand shown to be necessary; (2) See that the required amount of nitrogen and 
potash are top-dressed properly at the correct time; (3) Inspect the test plot when 
the corn is 2 l/z ft. high and note cultivation practices and weed growth; (4) 
Observe at the roasting ear stage for fertilizer deficiency symptoms. Watch par
ticularly for nitrogen “firing” and potash “burning”; (5) Secure an accurate yield 
record for the test acre and the farmer’s corn at harvest time; (6) See that the 
farmer keeps an accurate cost record; (7) Prepare news articles requesting people 
to go see the test; hold meetings at demonstrations, and use the results in the educa
tional program.

In Mississippi the corn program is called the “Mississippi 4-H Special Corn
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Production Contest” with its purpose designated as “To demonstrate improved 
practices in producing field corn and to stimulate interest among farmers in the 
State to adopt practices that usually increase yields per acre and total production 
of corn. The contest is open to bona fide 4-H members in the State who are 
regularly enrolled in a 4-H corn production project, who meet requirements for 
completing the project as outlined for the regular corn production and improve
ment project, and who comply with the special requirements of this contest. Each 
contestant is required to keep detailed and accurate records in the regular 4-H 
record book and in a special supplemental report. These records must be sub
mitted to assistant county agents not later than October 20. It is expected that 
there will be several hundred corn demonstrations in this program. Some assist
ant agents plan to conduct as many as 26 demonstrations in one county and it is 
hoped that the final total for the State will be more than 1,000,

Extra corn experimental programs are being inaugurated in other Southern 
States. The year 1945 should be a telling step in the South’s advance toward 
the diversification of its agriculture, so urgently being advocated as a means of 
improving the standard of living of its rural population and maintaining its 
economic status in the post-war years.

Unrnn The phenomenal interest in the use of boron, manganese, and 
I I U I U l l  other secondary or minor elements for the fertilization of crops 

j j j *  in recent years has posed a problem to agricultural advisers as,
__ _ t o  how to express recommendations, and to fertilizer manufac-
D O r a X  ■ turers and to control officials as to how to state guarantees of 

analysis of these nutrients. The Association of Official Agri
cultural Chemists has gone on record as favoring that guarantees for all nutrients 
except phosphorus and potassium should be in the elemental form. Due to 
common usage and some state laws, the recommendations and guarantees are 
very seldom given in the form of the element. In the case of boron recom: 
mendations or guarantees are stated as the element B, as the oxide B20 3, as boric 
acid, as anhydrous sodium tetraborate, or most commonly as ordinary borax, 
which is sodium tetraborate dekahydrate (Na2B4O7.10H2O). Borax has the 
advantage of being a commodity nearly everyone is familiar with and a reccom- 
mendation or guarantee in this form is easily understood. The high and 
uniform purity of borax as it appears on the market, coupled with the fact that 
in agricultural use it is nearly always the source of boron, has added to the 
practicability of stating recommendations and guarantees in this form.

Care therefore should be taken to use the correct term, especially when rates 
of application are involved. There is sometimes a tendency to use borax and 
boron synonymously. While those familiar with the use of boron usually will 
be able to tell which is meant, others may be seriously misled.

We ourselves have been guilty of this carelessness, particularly in the article, 
“Alfalfa Production on the Sand Mountain of Alabama,” in the March issue of 
this magazine. It is stated that 15 and 30 pounds of borax were used with good 
results, and in several instances it is also stated that 30 pounds of boron were 
applied. In all cases in the article, the rates of application are meant to be in 
terms of borax and not boron. We sincerely trust none of our readers was 
confused by this interchange of terms. This is further evidence of the necessity 
of everyone, including ourselves, being careful in the use of correct terminology, 
especially when talking about the secondary and minor nutrients where the 
optimum range of application is frequently rather narrow.
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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 69.6 87.6 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 58.7 119.0 12.96 22.18
1922................... 18.9 22.8 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 87.0 137.0 91.2 110.5 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 78.8 120.5 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 93.7 118.4 87.6 102.7 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 72.7 92.9 49.8 48.8 9.76 17.04
1932................... 5 .8 10.5 43.3 57.2 28.1 38.8 7.53 9.74
1933................... 8.1 12.9 66.0 59.4 36.5 58.1 6.81 12.32
1934................... 12.0 17.1 68.0 79.1 61.3 79.8 10.67 26.12
1935................... 11.6 16.1 49.4 73.9 77.4 86.4 10.57 35.56
1936................... 11.7 17.2 99.6 85.3 76.7 96.0 8.93 31.78
1937................... 11.1 19.9 88.3 91.8 94.8 107.1 10.36 30.24
1938................... 8 .3 17.2 55.5 76.9 49.0 66.1 7.55 21.13
1939................... 8.7 13.6 68.1 75.4 47.6 63.6 6.95 22.17
1940................... 9 .6 15.1 70.7 85.2 59.0 73.9 7.62 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 79.5 101.8 10.05 44.42
1943................... 19.84 32.5 149.2 196.7 102.7 127.3 12.82 48.26

! 11944................... 20.39 38.0 141.0 213.5 113.3 142.8 15.43 52.80 . . . .
April.............. 20.24 23.8 137.0 229.0 115.0 147.0 16.20 52.50
May............... 19.80 37.2 134.0 236.0 115.0 147.0 16.10 52.50
June............... 20.16 49.2 125.0 233.0 115.0 143.0 15.00 52.80
July................ 20.32 45.0 138.0 230.0 117.0 139.0 13.90 53.00
August........... 20.15 39.3 159.0 258.0 117.0 135.0 14.30 53.20
September. . . 21.02 42.9 147.0 219.0 116.0 135.0 14.70 52.30
October.......... 21.25 41.2 142.0 185.0 113.0 142.0 15.20 52.70
November. . . 20.78 45.1 143.0 164.0 106.0 143.0 15.60 53.40

1 December.... 20.85 43.5 150.0 175.0 106.0 145.0 16.50 53.10
11945

January......... 20.20 41.9 158.0 190.0 107.0 146.0 17.10 52.80
February. . . . 19.99 31.8 165.0 201.0 106.0 147.0 17.70 52.70
March........... 20.24 21.4 171.0 207.0 107.0 148.0 18.10 52.00

1 April............... 20.20 21.4 174.0 211.0 107.0 149.0 16.90 51.90 . . . .

£1920................... 259
Index

166
Numbers (1910-14 =

358 201 223
100)

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 *i59

11925................... 178 161 164 196 154 172 105 162 153
11926................... 122 172 267 178 108 154 109 126 143
11927................... 128 199 190 130 122 137 101 132 121
1 1928................... 150 192 119 128 138 129 89 174 159
■ 1929................... 143 179 135 135 135 117 97 162 149
{1930................... 100 124 179 132 120 92 95 122 140
11931................... 61 79 104 106 77 55 82 79 117
f 1932................... 47 161 62 65 43 44 63 45 102
1 1933................... 65 124 95 68 56 66 57 57 105
1 1934................... 97 164 98 90 95 91 89 121 004
11935................... 94 155 71 84 119 98 89 165 126
11936................... 94 165 143 97 118 109 75 147 113
11937................... 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
1943................... 160 313 214 225 158 145 107 224 245
1944................... 165 365 203 244 175 162 129 245 217

April.............. 163 229 197 261 177 167 136 243 184
May............... 160 358 193 269 177 167 135 243 217
June............... 163 473 180 266 177 163 126 245 245
July................ 164 433 198 263 181 158 116 245 236
August........... 163 378 228 295 181 153 120 246 253
September. . . 170 413 211 250 179 153 123 242 239
October.......... 171 396 204 211 174 161 127 244 192
November. . . 168 434 205 187 164 163 131 247 188
December.... 

1 1945
January.........

168 418 216 200 164 165 138 246 228
163 403 227 217 165 166 143 245 262

February. . . . 161 306 237 229 164 167 148 244 223March........... 163 206 246 236 165 168 152 241 203
April............... 163 206 250 241 165 169 142 240 259
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Wholesale Prices of Ammoniates
Fish scrap, Fish scrap, Tankage High grad

dried wet acid- 11% ground̂
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 ]

1910-14........... $2.68 $2.85 $3.50 $3.53 $3.05 $3.37 $3.52
1922................. 3.04 2.58 6.07 4.66 3.54 4.75 4.99
1923................. 3.02 2.90 6.19 4.83 4.25 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 4.70 3.97 4.75
1926................. 3.06 2.41 4.40 4.95 4.15 4.36 4.90
1927................. 3.01 2.26 5.07 5.87 4.35 4.32 5.70
1928................. 2.67 2.30 7.06 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 4.78 4.96 4.15 3.79 4.58
1931................. 2.34 1.46 3.10 3.95 3.33 2.11 .46
1932................. 1.87 1.04 2.18 2.18 1.82 1.21 1.36
1933................. 1.52 1.12 2.95 2.86 2.58 2.06 2.46
1934................. 1.52 1.20 4.46 3.15 2.84 2.67 3.27
1935................. 1.47 1.15 4.59 3.10 2.65 3.06 3.65
1936................. 1.53 1.23 4.17 3.42 2.67 3.58 4.25
1937................. 1.63 1.32 4.91 4.66 3.65 4.04 4.80
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
1943................. 1.75 1.42 6.30 5.77 3.34 4.86 6.62
1944................. 1.75 1.42 7.68 5.77 3.34 4.86 6.71

April............ 1.75 1.42 7.50 5.77 3.34 4.86 6.71
May............. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
June............. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
July.............. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
August......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
September. . 1.75 1.42 7.81 5.77 3.34 4.86 6.71
October........ 1.75 1.42 7.81 5.77 3.34 4.86 6.71
November.. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
December... 1.75 1.42 7.81 5.77 3.34 4.86 6.71

1945
January 1.75 1.42 7.81 5.77 3.34 4.86 6.71
February. . . 1.75 1.42 7.81 5.77 3.34 4.86 6.71
March......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
April........... 1.75 1.42 7.81 5.77 3.34 4.86 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 84 126 140 146 129 139
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 12 130
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 89 106 131
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 49 175 163 110 150 192
1943................. 65 50 180 163 110 144 189
1944.................. 65 50 219 163 110 144 191

April............ 65 50 214 163 110 144 191
May............. 65 50 223 163 110 144 191
June............. 65 50 223 163 no 144 191
July.............. 65 50 223 163 no 144 191
August......... 65 50 223 163 110 144 191
September.. 65 50 223 163 110 144 191
October........ 65 50 223 163 110 144 191
November.. 65 50 223 163 110 144 191
December... 65 50 223 163 110 144 191

1945 191January 65 50 223 163 110 144
February. . . 65 50- 223 163 110 144 191
March......... 65 50 223 163 110 144 191
April............ 65 50 223 463 110 144 191



Wholesale Prices of Phosphates and Potash**

May 1945 35

Tennessee Muriate Sulphate Sulphate Manure Kainit-
phosphate of potash of potash of potash salts 20%

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

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

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1Gulf ports
1910-14......... . 80.536 83.61 S4.88 SO.714 SO.953 S24.18 SO. 657 SO.655
1922............... .566 3.12 6.90 .632 .904 23.87 .508
1923............... .550 3.08 7.50 .588 .836 23.32 .474
1924............... .502 2.31 6.60 .582 .860 23.72 . . . . .472
1925............... .600 2.44 6.16 .584 .860 23.72 .483
1926............... .598 3.20 5.57 .596 .854 23.58 .537 .524
1927............... .525 3.09 5.50 .646 .924 25.55 .586 .581
1928............... .580 3.12 5.50 .669 .957 26.46 .607 .602
1929............... .609 3.18 5.50 .672 .962 26.59 .610 .605
1930............... .542 3.18 5.50 .681 .973 26.92 .618 .612
1931............... .485 3.18 5.50 .681 .973 26.92 .618 .612
1932............... .458 3.18 5.50 .681 .963 26.90 .618 .591
1933............... .434 3.11 5.50 .662 .864 25.10 .601 .565
1934............... .487 3.14 5.67 .486 .751 22.49 .483 .471
1935............... .492 3.30 5.69 .415 .684 21.44 .444 .488
1936............... .476 1.85 5.50 .464 .708 22.94 .505 .560
1937............... .510 1.85 5.50 .508 .757 24.70 .556 .607
1938............... .492 1.85 5.50 .523 .774 15.17 .572 .623
1989............... .478 .190 5.50 .521 .751 24.52 .570 .670
1940............... .516 .190 5.50 .517 .730 24.75 .573
1941............... .547 1.94 5.64 .522 .780 25.55 .570
1942............... .600 2.13 6.29 .522 .810 25.74 .205
1943............... .631 2.00 5.93 .522 .786 25.35 .195
1944............... .645 2.10 6.10 .522 .777 25.35 .195

April..........
May...........

.640 2.00 6.10 .535 .797 26.00 .200

.640 2.00 6.10 .535 .797 26.00 .200
June........... .640 2.00 6.10 .471 .701 22.88 .176
July............ .646 2.16 6.10 .503 .749 24.44 .188
August .650 2.20 6.10 .503 .749 24.44 .188
September. .650 2.20 6.10 .503 .749 24.44 .188
October.. . . .650 2.20 6.10 .535 .797 26.00 .200
November. .650 2.20 6.10 .535 .797 26.00 .200
December.. .650 2.20 6.10 .535 .797 26.00 .200

1945
January. . . .650 2.20 6.10, .535 .797 26.00 .200
February. . .650 2.20 6.13 .535 .797 26.00 .200
March.. . . .650 2.20 6.20 .535 .797 26.00 .200
April.......... .650 2.20 6.20 .535 .797 26.00 .200

Index Numbers (1910 -14 =  100)
1922............... 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 87 110 68 79 93 74 72
1935............... 92 91 117 58 72 89 68 75
1936............... 89 51 113 65 74 95 77 85
1937............... 95 51 113 71 79 102 85 93
1938............... 92 51 113 73 81 104 87 95
1939............... 89 53 113 73 79 101 87 93
1940............... 96 53 113 72 77 102 87 • • e  e

1941............... 102 54 110 73 82 106 87 • • e •
1942............... 112 59 129 73 85 106 84 • • • •

1943............... 117 55 121 73 82 105 83 s e e *

1944............... 120 58 125 73 82 105 83
April.......... 119 55 125 75 84 108 83
May........... 119 55 125 75 84 108 83
June........... 119 55 125 66 74 95 80
July............ 121 60 125 70 79 101 82 • • e •

August. . . 121 61 125 70 79 101 82 • • e •

September. 121 61 125 70 79 101 82
■ October.... 121 61 125 75 84 108 83 • • • •

November. 121 61 125 75 84 108 83
December. 121 61 125 75 84 108 83 • • • •

1945
January.. 121 61 125 75 84 108 83 e  • • •

February. . 121 61 126 75 84 108 83 • • e •

* M arch.. . . 121 61 127 75 84 108 83 s e e *

April.......... 121 61 127 75 84 108 83
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities

Prices paid 
by fanners Wholesale

Farm
prices*

lor com
modities 
bought*

prices 
of all com- 
moditiesf

Fertilizer
materialsi

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

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

April.......... 196 175 152 96 57 172 119 78 ■
May.......... 194 175 152 97 57 175 119 78
June.......... 193 176 151 95 57 175 119 69
July........... 192 176 152 96 57 175 121 74
August.. . . 193 176 151 96 57 175 121 74
September. 192 176 151 96 57 175 121 74
October. . . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945
January... 201 179 153 97 57 175 121 78
February. . 199 179 153 97 57 175 121 78
March. . . . 198 180 153 97 57 175 121 78
April.......... 203 180 154 97 57 175 121 78

* 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 Maroh 1940 and November 1942.

1 B e g i n n i n g :  w i t h  J n n e  1 9 4 1 ,  m a n u r e  s a l t s  p r i c e s  a r e  P .  O . B .  m i n e s ,  t h e  o n l y  
• b a s i s  n o w  q u o t e d .

*•  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 % .



( This 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 recent 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 ,

( and Canada, re la tin g  to  F e r ti l is e r s , S o ils , C rop s, an d  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  
CROPS W IT H  PLA N T  FO O D  w ould p rov id e a  eom pletp  in d ex  co v erin g  a ll  p u b lica tio n s  fro m  th ese  
sources on  th e  p a r tic u la r  su b je e ts  nam ed.

t  Fertilizer

li

"Seventh Annual Report of the Arizona 
Fertilizer Control Office," Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz., Sp. Bui., Feb. 1945.

"Restrictions and Suggestions for Wartime 
Fertilizer Practices,"' Dept, of Agron., Univ. 
of 111., Urbana, 111., AG 1233, Oct. 1944, A. L. 
Lang.

"Commercial Fertilizers for War-weary 
Soils," Agr. Ext. Serv., Iowa State College, 
Ames, la., Pamph. 99, Feb. 1945.

"Report of Analysis of Commercial Fertili
zers," La. Dept, of Agr. dr Immigration, Capi
tol Bldg., Baton Rouge, La., Season 1943-1944.

"Fertilize to Grow High Quality Roughage 
in Abundance," Agr. Ext. Serv., College of 
Agr., Univ. of Me., Orono, Me., Cir. 215, 
April 1945.

"Commercial Fertilizers for the Irrigated 
Sections of Western Nebraska," Agr. Exp. 
Sta., Univ. of Nebr., Lincoln, Nebr., Bui. 365, 
Dec. 1944, E. S. Lyons, J. C. Russel, and
H. F. Rhoades.

"Fertilizer Sales by Grades in Order of Ton
nage, fan. 1, 1944-June 30, 1944,” N. C. Dept, 
of Agr., Raleigh, N. C.

"Fertilizer Sales by Grades in Order of Ton
nage, July 1, 1944-Dec. 31, 1944," N. C. Dept, 
of Agr., Raleigh, N. C.

"Use of T.V.A. Phosphates and Limestone 
on Permanent Pastures," Agr. Exp. Sta., State 
College of A. dr E., State College Station, 
Raleigh, N. C., Cir. 140, Feb. 1945, W. W. 
Woodhouse, Jr.

"Analyses of Commercial Fertilizers," N. C. 
Dept, of Agr., Raleigh, N. C., Fall 1943- 
Spring 1944.

"Field Trials with Fertilizers in South Da- 
k°ta," Agr. Exp. Sta., S. Dak■ State College, 
Broo\ings, S. Dak; Pamph. 4, fan. 1945, Leo.
F. Puhr and W. W. Worzella.

Soils

"Stubble Mulch Farming in Southern 
Idaho," Agr. Exp. Sta., Univ. of Idaho, Mos
cow, Idaho, Bui. 256, Sept. 1944, Hugh C. 
McKay and W. A. Moss.

"A Balanced Program for Illinois Soils," 
Ext. Serv., Univ. of III., Urbana, 111., Leaf. 
29380, Dec. 1944.

"Interpretation of Soil Analysis," Agr. Exp. 
Sta., College of A. dr M., State College,

N. M., Press Bui. 965, March 1943, D. A. 
Hinkle.

"The Big Horn Valley Area, Montana," 
U. S. D. A., Washington, D. C., Series 1938, 
No. 6, Jan. 1945, F. K. Nunns.

C rop s

" Cotton-Hog Farming on the Sand Moun
tain," Agr. Exp. Sta., Ala. Polytechnic Inst., 
Auburn, Ala., Cir. 91, fan. 1945, R. C. Christo
pher and K. B. Roy.

"Lespedeza Sericea for the Tennessee Val
ley," Agr. Exp. Sta., Ala. Polytechnic Inst., 
Auburn, Ala., Mimeo. Ser. 6, June 1944, Fred 
Stewart.

"Asparagus," Ext. Serv., Univ. of Conn., 
Storrs, Conn., Bui. 360 (Rev. of No. 260), 
Sept. 1944, Albert E. Wilkinson.

"Late Cabbage," Ext. Serv., Univ. of Conn., 
Storrs, Conn., Bui. 361 (Rev. of No. 256), 
Sept. 1944, Albert E. Wilkinson.

"Vegetable Crop Rotation," Ext. Serv., Univ. 
of Conn., Storrs, Conn., Bui. 362 (Rev. of No. 
309), Sept. 1944, Albert E. Wilkinson.

Sweet Corn," Ext. Serv., Univ. of Conn., 
Storrs, Conn., Bui. 363 (Rev. of No. 257), 
Sept. 1944, Albert E. Wilkinson.

"The Blach).ee Watermelon," Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Press Bui. 605, 
Dec. 1944, M. N. Walker.

"Fifty-sixth Annual Report," Ga. Experi
ment Sta., Experiment, Ga., A.R. 1943-44.

"Cotton Variety Tests in Georgia, 1942- 
1944," Ga. Exp. Sta., Experiment, Ga., Cir. 
147, Feb. 1945, R. P. Bledsoe, W. W. Ballard, 
and A. L. Smith.

"Extension Demonstrates the Way," Ext. 
Serv., Univ. of Hawaii, Honolulu, Hawaii, 
Bui. 41, A.R. 1943-44.

"The Payette and Idagold Apples," Agr. 
Exp. Sta., Univ. of Idaho, Moscow, Idaho, Cir. 
89, May 1944, Leif Verner.

",Potato Growing in Illinois,” Ext. Serv., 
Univ. of 111., Urbana, III., Cir. 583, Oct. 1944, 
J. P. McCollum, M. B. Linn, and f. W. Apple.

“Lincoln, A New Midseason Variety of Soy
bean Well Adapted for Central Indiana," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., 
Mimeo. 42, Aug. 1944, A. H. Probst and G. H. 
Cutler.

"1944 Indiana Corn Performance Tests," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Agron. Mimeo. 60, fan. 1945, S. R. Miles.

37
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“Twelfth Biennial Report of the Director," 
Agr. Exp. Sta., Kansas State College, Manhat
tan, Kansas.

“Planting Guide for the Home Vegetable 
Garden,” Agr. Ext. Serv., Univ. of Me., Orono, 
Me., Cir. 211, March 1945, Roger Clapp.

“Annual Report,” Agr. Exp. Sta., Mass. State 
College, Amherst, Mass., Bui. 417, Aug. 1944, 
A. H. Lindsey.

“ Victory Garden" Agr. Ext. Serv., Univ. of 
Minn., St. Paul, Minn., Pamph. 122 (Rev.), 
March 1945, A. E. Hutchins and E. M. Hunt.

“Production and Utilization of Hairy Vetch’’ 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Bui. 408, Sept. 1944, J. L. Anthony.

Cotton Varieties in the Hill Section of Mis
sissippi 1944,” Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Bui. 411, Dec. 1944, 
J. Fred O’Kelly.

“Important Perennial Weeds in Montana, 
Their Identification and Control,” Agr. Exp. 
Sta., Mont. State College, Bozeman, Mont., 
Bui. 426, S. C. Litzenberger, A. H. Post, and
H. E. Morris.

“Sugar Beet Diseases and Their Control in 
Montana," Agr. Exp. Sta., Mont. State College, 
Bozeman, Mont., Bui. 427, March 1945, H. E. 
Morris and M. M. Afanasiev.

“Montana Progressive Strawberry,” Agr. 
Exp. Sta., Mont. State College, Bozeman, 
Mont., Cir. 181, March 1945, H. E. Morris 
and M. M. Afanasiev.

“Varieties of Farm Crops for Montana 1945,” 
Agr. Exp. Sta., Mont. State College, Bozeman, 
Mont., Cir. 182 (Rev. of C. 177), March 1945.

“Dry-land Crop Rotation Experiments with 
Potatoes in Northwestern Nebraska,” Agr. 
Exp. Sta., Univ. of Nebr., Lincoln, Nebr., Bui. 
363, July 1944, H. O. Werner, T. A. Kiessel- 
bach, and R. W. Goss.

“Report of the North Carolina Department 
of Agriculture for the Biennium 1942-1944,” 
Dept, of Agr., Raleigh, N. C.

“Growing Cucumbers for Pickles,” Ext. 
Serv., Oregon State College, Corvallis, Ore., 
Cir. 429 (Rev. of Cir. 246), March 1944,
A. G. B. Bouquet.

“Growing Greenhouse Vegetables, Cucum
bers,” Ext. Serv., Ore. State College, Corvallis, 
Ore., Cir. 433 (Rev. of C. 247), May 1944,
A. G. B. Bouquet.

“Growing Snap Beans for Market and for 
Manufacture,” Ext. Serv., Ore. State College, 
Corvallis, Ore., Cir. 434 (Rev. of C. 341), 
May 1944, A. G. B. Bouquet.

“Are Your Pastures Adequate?” Ext. Serv., 
Pa. State College, State College, Pa., March 20,
1944.

“The 1944 Virginia Corn Performance 
Test,” Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. 365, Dec. 1944, M. H. 
McVickar.

“Grow Your Own Protein," Agr. Ext. Serv., 
Blacksburg, Va., Cir. E-374, Rev. fan. 1945.

" What’s New in Farm Science," Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., A.R. 1944, 
Bui. 465, Dec. 1944.

“Experiments on the Leaf-bum of Tobacco,’. 
Agr. Exp. Sta., Univ. of Wis., Madison, Wisl 
Res. Bui. 153, Dec. 1944, James Johnson, W
B. Ogden, and O. J. Attoe.

"Yields of Barley Varieties in the Unitea 
States and Canada 1937-41,” USJ5.A., Wash' 
ington, D. C., T. Bui. 881, Dec. 1944, G. A\ 
Wiebe, P. R. Cowan, and L. Reinbach-WeUh\

“Growth Studies on Guayule (Parthenium 
argentatum),” US.D.A., Washington, D. C, 
T. Bui. 885, Feb. 1945, Ernst Artschwager.

“Quality Characteristics of Wheat Varieties 
Grown in the Western United States," US- 
D.A. Washington, D. C., T. Bui. 887, March 
1945, C. C. Fifield, C. E. Bode, H. C. Fellows 
J. F. Hayes, R. Weaver, A. Christie, B. E, 
Rothgeb, and E. Hoffecker.

Economics

“Production Adjustments in Delaware Agrt-i 
culture in the Postwar Period,” Agr. Exp. Sta. i 
Univ. of Delaware, Newark, Del., Pamph. 17 
Nov. 1944, H. A. Johnson.

“A Survey of Fruit and Vegetable Markets 
in Delaware," Agr. Exp. Sta., Univ. of Del., 
Newark, Del., Pamph. 19, Dec. 1944, William 
Kling and H. A. Johnson.

“Some Aspects of the Farm Tenure Sit tut-* 
tion in Newton County, Georgia,” Ga. Expx 
Sta., Experiment, Ga., Bui. 237, Jan. 1945j 
W. E. Hendrix, J. C. Elrod, and W. T. Ftdli- 
love.

“Cooperative Associations for Hawaiian 
Farmers,” Agr. Ext. Serv., Univ. of Hawaii; 
Honolulu, Hawaii, Cir. 170, Nov. 1944, Ralph 
Elliott.

“Estimated 1944 Production of 48 Important 
Food Crops,” Agr. Ext. Serv., Univ. of Hawaii.. 
Honolulu, Hawaii, Cir. 173, March 1945.

"Diversified Farming in the Palouse Region 
of Northern Idaho!’ Agr. Exp. Sta., Univ. ofI 
Idaho, Moscow, Idaho, Bui. 257, Sept. 1944,] 
V. B. Fielder and P. A. Eke.

“Farming in Cumberland County in the 
Claypan Region of Southern Illinois," Agr. 
Exit. Sta., Univ. of III., Urbana, III., Bui. 506, 
Nov. 1944, R. C. Ross, V. B. Fielder, and\
G. H. Walter.

",Preventing Farm Land Price Inflation in 
the Midwest," Agr. Ext. Serv., la. State Col
lege, Ames, la., Bui. P-72, March 1945.

“A Postwar Pattern of Production for Kan-1 
sas Agriculture,” Agr. Exp. Sta., Manhattan, 
Kansas, A. E. Rept. 25, Dec. 1944.

“Postwar Agricultural Prospects," Agr. Exp. 
Sta., Univ. of Minn., St. Paul, Minn., Jan. 
1944, O. B. Jesness.

“Progress in Development of a Land anth 
Timber Management Program in Northeastern 
Minnesota,” Agr. Exp. Sta., Univ. of Minn., 
St. Paul, Minn., Dec. 1944, A. D. Wilson.

“Minnesota’s Farm Population Prospects, 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn., 
March 1945, Lowry Nelson.

“Organization and Operation of Farms in
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Black Prairie Area, M ississippiA gr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bui. 404, June 1944, W. G. O’Leary.

"The Labor Required and Its Distribution in 
Missouri Farm Crop Production," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Res. Bui. 
383, Oct. 1944, B. H. Frame.

"Determinants of Levels of Living for Farm
ers of Lancaster County, Nebraska," Agr. Exp. 
Sta., Univ. of Nebr., Lincoln, Nebr., Bui. 368, 
Sept. 1944, L. B. Snyder and A. H. Anderson.

"Cost of Producing Corn in Southeastern 
Nebraska," Agr. Exp. Sta., Univ. of Nebr., 
Lincoln, Nebr., Bui. 370, Oct. 1944, IV. L. 
Ruden.

"100 Ideas That Save Time and Work," 
Ext. Serv., Univ. of Nebr., Lincoln, Nebr.,
C.C. 81, Oct. 1944.

"New Hampshire Farm Prices," Gen. Ext. 
Serv., Univ. of N. H., Durham, N. H., Cir. 
262, Aug. 1944, G. N. Bauer.

"Agricultural Adjustments in New Mexico 
for Wartime Production in 1945," Agr. Exp. 
Sta., College of A. & M., State College, N. M., 
Press Bui. 991, July 1944.

" Wartime Adjustments in the Agriculture of 
Eastern New Mexico," Agr. Exp. Sta., College 
of. A. & M., State College, N. M., Press Btd. 
992, Aug. 1944.

"Summary of Postwar Agricultural Programs 
for New Mexico," Ext. Serv., College of A. dr 
M., State College, N. M., July 1944.

"The Cost of Production Credit," Agr. Exp. 
Sta., N. C. State College, Raleigh, N. C., T. 

fi Bui. 80, Sept. 1944, N. G. Lange, G. W. 
Forster, and B. W. Kenyon, Jr.

"The Dairy Farm—Its Organization and 
Cost," Agr. Exp. Sta., State College of A. & E., 
State College Station, Raleigh, N. C., Bui. 345, 
June 1944, R. E. L. Greene.

"Looking Ahead," Agr. Ext. Serv., Univ. of 
N. C., Raleigh, N. C., Cir. 276, Dec. 1944.

"Recent Resettlement in Rural Rhode Is
land," Agr. Exp. Sta., R. I. State College, 
Kingston, R. I., Bui. 293, Aug. 1944, A. A. 
Asadorian.

"How the Plateau is Farmed on Sand Moun
tain, Alabama," Agr. Exp. Sta., Univ. of Tenn., 
Knoxville, Tenn., Mon. 179, Dec. 1944, F. N. 
{Masters and C. E. Allred.

"Information Basic to Farm Adjustments in 
the High Plains Cotton Area of Texas," Agr. 
Exp. Sta., A. dr M. College, State College, 
Texas, Bui. 652, July 1944, A. C. Magee, C. A. 
Bonnen, and B. H. Thibodeaux.

"A Farm Management Study of 91 Dairy 
Farms in the Vicinity of Milton, Vermont, 
1942," Agr. Exp. Sta., Univ. of Vt„ Burling
ton, Vt„ Bui. 519, Jan. 1945, S. W. Williams.

"Food Needs for 1945," Agr. Ext. Serv., 
Blacksburg, Va., Bui. 164, Dec. 1944, John R. 
Hutcheson.

"Seasonal Variation in Prices of Washing
ton Farm Products," Agr. Exp. Sta., State Col

lege of Wash., Pullman, Wash., Bui. 452, Sept.
1944, Mark T. Buchanan.

"An Economic Study of Orchard Tree 
Removal," Agr. Exp. Sta., State College of 
Wash., Pullman, Wash., Bid. 443, May 1944,
F. L. Overley, E. L. Overholser, and Geo. 
Sisler.

"Food Production Goals for 1945," Agr. Ext. 
Serv., State College of Wash., Pullman, Wash., 
Cir. 88, Jan. 1945.

"What Makes Good Farm Incomes?" Agr. 
Ext. Serv., State College of Wash., Pullman, 
Wash., Cir. 89, Jan. 1945.

"The Influence of Crop Rotation and Date 
of Planting on Yields of Dry Edible Peas in 
Eastern Washington, 1943," Agr. Exp. Sta., 
State College of Wash., Pullman, Wash., V. 
Cir. 18, March 1944, M. T. Buchanan, A. W. 
Peterson, and Verle Kaiser.

"Agricultural Statistics 1944,” U.S.D.A., 
Washington, D. C.

"Report of the Administrator of Agricultural 
Research 1944," U.S.D.A., Washington, D. C.

"Report on the Agricultural Experiment 
Stations, 1944,” U.S.D.A., Washington, D. C.

"The Farm Rehl Estate Situation, 1943-44," 
U.S.D.A., Washington, D. C., Cir. 721, Jan.
1945, M. M. Regan, A. R. Johnson, and F. A. 
Clarenbach.

"Planning the Farm for Profit and Stability," 
U.S.D.A., Washington, D. C., F.B. 1965, Feb. 
1945, N. W. Johnson.

"Wartime Changes in the Financial Struc
ture of Agriculture," U.S.D.A., Washington, 
D. C., Mis. Publ. 558, Feb. 1945, A. S. 
Tostlebe, D. C. Horton, R. J. Burrough, H. C. 
Larsen, L. A. Jones, and A. R. Johnson.

"$5 an Acre to Help You Increase Flaxseed 
Production and Help Win the War," U.S.D.A., 
Washington, D. C„ A1S-12.

"A Postwar Foreign Trade Program for 
United States Agriculture," U.S.D.A., Wash
ington, D. C., A1S-15, April 1945.

"Statistics on Commercial Peanuts by Months 
and Seasons, Sept. 1938-Aug. 1944," U.S.D.A., 
Washington, D. C.

"Rye Production, Farm Disposition, and 
Value, by States, 1909-41," U.S.D.A., Wash
ington, D. C., Feb. 1945.

"Commodity Futures Statistics," U.S.D.A., 
War Food Adm., Washington, D. C., CS-11, 
Dec. 1944.

"Annual Report on Tobacco Statistics 1944," 
War Food Adm., U.S.D.A., Washington, D. C., 
CS-12, Dec. 1944:

"Why Agricultural Price Supports?" War 
Food Adm., Agr. Adj. Agency, Washington, 
D. C.. G-117, Feb. 1945.

"Conservation Practices, 1945 Agricultural 
Conservation Program," Western Division, 
WR-900, Supplement 1, Ariz., Calif., Colo., 
Idaho, Kansas, Mont., Nev., N. Mex., N. 
Dak-, Ore., Utah, Wash., and Wyo., War 
Food Adm., Agr. Adj. Agency, Washington,
D. C.. 1945. ■
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Cason Callaway Flans Ahead for Georgia’s Agriculture i

( From page 26)

farmer. Like all Georgians, Callaway 
is well aware that the average income 
of the Georgia farmer is far below the 
income of farmers in the more fertile 
parts of the country.

“For example,” he says, “the 1940 
census shows the average yield of corn 
in Georgia was less than 12 bushels per 
acre, as compared with well over 50 
bushels per acre in Iowa for the same 
period.” Corn, well over four mil
lion acres, is the largest single crop 
planted in Georgia. Iowa plants more 
than eight million acres of corn each 
year. “We here in Georgia are milk
ing few more than 300,000 cows. Com
pare this figure with that for Iowa 
where they are milking more than 
1,000,000 cows,” he continued.

“The best way to get the South out 
of the low-income bracket,” Callaway 
contends, “is for the farmer to make 
more money.” Scores of business as
sociates, industrialist friends, and agri
cultural workers were consulted for 
suggestions about a plan to solve this 
problem. “Ever since I have been a 
member of the Board of Regents I have 
felt that we ought to do something 
earthy, instead of so much talk. Agri
culture is like Mark Twain’s remark 
about the weather anyway—people talk 
about agriculture, but they have done 
very little about it. The world has 
been good to me and I would like to 
put back some of the things I have 
gained,” he explains modestly.

Objective—A Better Georgia

The primary objective of the plan is 
not a better agriculture for the sake of 
agriculture or land itself, but, Callaway 
points out, “Our concern is for a better 
Georgia.” He is convinced there are 
four things to be done. “First,” he says, 
“we must improve our soil; second, we 
must have long-time commercial credit; 
third, we must mechanize our farms;

and fourth, we must have processing 
plants near the farm.”

“Poor land,” he tells his audiences,) 
“is the basic obstacle to profitable farm-j 
ing.” He relates how the South in the* 
beginning was blessed with an abun-j 
dance of rich land and cheap labor;) 
how later the heedless destruction of) 
land through continuous cropping with 
soil-depleting crops ruined thousands! 
of acres; the migration of people from) 
this overcropped and overgrazed land! 
to fresher fields and greener pastures; 
how these depleted lands were left) 
largely to tenants whose only means ofl 
existence was to plant soil-depleting) 
crops year after year; and finally, howi 
enormous areas have been completely) 
abandoned and left to the ravages ofl 
erosion.

“Annual cash crops are largely soil-1 
depleting, because fertility is removed! 
and nothing is put back. The whole) 
scheme of land improvement is simpleJ 
Several crops of legumes with lime,j 
phosphate, potash, and other proper' 
fertilizers will add both humus and I 
fertility and also enable the soil to ab
sorb the 50 inches of rainfall with which i| 
we are blessed in the Southeast.

“These farms will be planned,” saysi 
Callaway, “by three full-time repre-| 
sentatives of the Soil Conservation! 
Service, the State Extension Service, J 
and the Georgia Experiment Stations, 
in cooperation with local county agri-j 
cultural workers and stockholders.”! 
The plan first‘calls for a soils map or*| 
survey of the farm showing type of soil, i 
degree of erosion, land slope, and pres-1 
ent use of the land. This map shows) 
at a quick glance the physical char- > 
acteristics of the land and is used as a ; 
guide for determining proper place-) 
ment of crops on the different grades* 
of soils in accordance with best use of 
all fields on the farm. Enthusiastic j 
stockholders get a kick out of walking
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over the entire farm with technicians, 
discussing possibilities of rough hill 
land for perennials, more level and pro
ductive land for rotated crops, heavily 
wooded and sometimes abandoned and 
overgrown, fertile bottom land for pas
tures, selecting sites for fish and stock 
ponds, and many other interesting jobs 
to make “this the best Georgia farm 
in the state.”

“If we find only one thing in this 
endeavor that will improve the lot of 
our average farmer,” Callaway con
tends, “it will be worth our entire 
effort. It’s still better if we find 10 
or 20 things we need to know. I hope 
part of our time will be given in search 
for crops, both new and improved old 
ones, that will not grow in the distant 
parts of the country. As an example, 
they can’t grow peanuts, they can’t 
grow kudzu, neither can they grow 
sericea lespedeza in Illinois and Iowa. 
If we do make these discoveries, these 
100 farms will be a medium for spread
ing excellent information to other 
farmers throughout the State, and the 
whole South.”

In te re st Is  W idespread

Interest in the plan drawn by Cason 
J. Callaway to further improvement of 
Georgia farm lands is attested by the 
huge stacks of mail still pouring over 
his desk at Blue Springs. Letters come 
from Service men on all fighting fronts 
inquiring more about the plan, seeking 
information about possibilities of post
war farms, and asking for jobs on this 
kind of farm when the fighting is over.

Leading businessmen and indus
trialists from other sections of the coun
try have visited Blue Springs Farms and 
have seen the most remarkable example 
of soil improvement demonstrated in 
the South. They leave with a feeling 
that Callaway is an expert in coaxing 
the soil to do man’s bidding. They are 
convinced that accomplishments at Blue 
Springs can be duplicated elsewhere.

“Right now,” Mr. Callaway says, “we 
are giving food and materials to war- 
torn Greece, and rightly so; we are

feeding hungry women and children 
of France, and rightly so; we are help
ing Great Britain, and righdy so. Be
fore long we may be feeding Germans 
and Japanese, and that may be all right, 
too. While we are giving to the neces
sary causes to help win the war, it is 
not bad sportsmanship to do something 
about our own agricultural situation, 
working toward a better place for our 
boys who will be coming home again 
soon.” Mr. Callaway believes a large 
majority of the men from the farm now 
in the armed forces will expect to re
turn to the farm. “These boys are not 
going to be satisfied with a mule and 
the vision of worn-out land.”

Never before has the busy towns
man had such an opportunity to appre
ciate the agrarian problem. In fall and 
winter weather for several months, 
more than 300 of these enthusiastic 
white collar farmers have plodded 
through brush, over gullies and streams, 
querying the soils technicians about 
lands suitable for Cason’s new peren
nial crops—grapes, pasture, blueberries, 
blackberries, figs, sericea lespedeza, and 
kudzu.

Every man with a soils map of his 
farm mutters over figures and symbols, 
waiting his turn for an explanation 
about soil types, erosion, slopes, land- 
use, and crop needs for a good demon
stration. As you drive around over 
Georgia within the next few years, you 
will see many such groups standing out 
in the open fields, appraising the little 
farms they have purchased, and utiliz
ing their combined mental powers to 
realize a profit on the purchase.

Prominent Georgians have compli
mented, enthusiastically, the Callaway 
plan. Marion Smith, Chairman of the 
Board of Regents of the University Sys
tem of Georgia, said: “Each farm that 
succeeds will teach the community the 
highly important lesson Mr. Callaway 
wishes to bring home.” Mr. Smith is a 
shareholder in a Fulton county farm 
corporation.

“It will be a great step in the coop
eration of agriculture and industry,” 
stated Ivan Allen, prominent business
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man in this State, “because you will 
have townspeople interested in the wel
fare of the farmer. These 100 cor
porations will be a forceful example for 
other farmers.”

The Georgia Association of Soil Con
servation District Supervisors endorsed 
the Georgia Better Farms program with 
unanimous approval during its annual 
meeting in Atlanta last November. In 
commenting about the program, W. M. 
Holsenbeck, past president said, “We 
naturally are intently interested in soil 
conservation. We feel this program 
will be of inestimable value to the soil 
conservation district movement in 
Georgia.” He further stated that, 
“Georgia is principally an agricultural 
State, yet our State is more severely af
fected by erosion than any other in this 
country. With these small demonstra
tion farms well placed, there is every 
opportunity for showing what can and 
must be done to restore to the lands of 
the State their potential values as farm 
lands.” Mr. Holsenbeck is president of 
Georgia Better Farms No. 35, Winder.

All but two of the 100 corporations 
are located in organized soil conserva
tion districts. Facilities of the district 
are readily available for assistance in 
establishing and maintaining soil-build
ing and conservation measures on the 
demonstration farms. The soil con
servation technician and county agent, 
as well as specialists of the Extension 
Service, take pride in working with 
their business leaders and are deter
mined to take advantage of an oppor
tunity of a lifetime to demonstrate that 
average overcropped land can be made 
productive through intelligent manage
ment and proper use.

Callaway is a hail-fellow-well-met 
among his countrymen, especially his 
old home county of Troup where seven 
corporations have bought farms that 
have begun operations. Hatton Love- 
joy of LaGrange, a member of one of 
Troup’s seven corporations, remarked 
when the farm was planned, “We real
ize we have one of the poorest farms in 
Georgia, and we are determined to 
make this one of the best soil-building

demonstrations in the State.” Guy Bass, 
operator of this unit, is a middle-aged 
local citizen with farming experience. 
Guy helped to plan cropping opera
tions for this farm.- Asked what he 
thought of the plan after recommenda
tions had been made for terracing, es
tablishing meadow strips for water 
disposal, planting kudzu, sericea les- 
pedeza, grapes, berries, soil-improve- 
ment crops, and pasture improvements, 
he took his hat in one hand, with the 
other scratched his head in meditation 
for a moment, and replied, “Well, I 
don’t know very much about these new 
crops you are talking about in this plan. 
’Bout all I know anything about is 
growing cotton, but we must do some
thing and I am willing to try my best 
for it.” Like practically all small 
Georgia farmers, Guy Bass’s opportu
nities for making a good living at farm
ing have been limited. Already he has 
planted six acres of muscadine grapes, 
35 acres in soil-improvement crops, and 
has begun clearing bottom land for pas
ture. This farm was in cultivation last 
year, but the gross income was around 
$500.

G ood R ep orts

Mr. Callaway is receiving good re
ports from Georgia Better Farms all 
over the State. “Here is one from 
South Georgia, Toombs County, with 
only 87 acres,” he pointed out, talking 
to a group of friends including some 
U. S. Army officers, “but they will make 
some money this year, at the same time 
plant 20 acres of perennial crops which 
they will not be able to harvest for three 
to five years. One of the stockholders 
in this corporation, J. W. Culberson, is 
teaching vocational agriculture in the 
high school at Lyons. This farm will 
give Mr. Culberson an excellent oppor
tunity to demonstrate to his F.F.A. boys 
some practical uses of machinery and 
methods for land improvement.”

From another in middle East Georgia 
comes word that 50 acres of land have 
been terraced and planted to small 
grain, to be followed by summer cover
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crops for seed and soil improvement. 
Already 17 acres of land have been 
prepared, fertilized, and seeded for per
manent pasture with the anticipation 
of adding a small herd of dairy cattle to 
this Jefferson county farm early this 
year. The corporation has purchased a 
farm tractor with all necessary cultivat
ing and harvesting equipment for op
erating the farm.

Unique are corporations 10 and 62 in 
Clarke county. The two corporations 
formed by Athens businessmen and edu
cators bought a farm and split it, giving 
100 acres in one and 102 acres in the 
other. The two corporations have 
hired brothers as operators. John Ed
wards of No. 10 is married, and so is 
Chester of No. 62. Both have children.

Exercising general supervision over 
the two farms at the request of the 
stockholders is H. P. Williams, Athens 
businessman. Mr. Williams is a stock
holder of No. 10, president of the 
Athens Chamber of Commerce, owns a 
cotton warehouse, is a director of the 
National Bank of Athens, and a mem
ber of the New York Cotton Exchange. 
Mr. Williams is so sure of the Georgia 
Better Farms plan that he has pur
chased a 100-acre farm of his own 
which he is operating strictly in accord 
with Cason Callaway’s plan to build 
up worn-out Georgia land.

The two Clarke county farms have 
planted more than 75 acres of small

grain and vetch, to be followed by an
nual lespedeza for seed and soil-build
ing. Each of the corporations has 
planted 13 acres of kudzu for hay and 
grazing, three acres of muscadine 
grapes, and 135 blueberry plants. In 
a recent report to the stockholders Mr. 
Williams estimated that 70 acres of 
grain this year should gross $37 an 
acre and $15 an acre for lespedeza seed 
this fall from the same land. The op
erators on these farms planned to in
stall electric milking equipment and 
begin milking six cows each in April 
of this year.

The attention of all Georgians is 
focused on these 100 demonstration 
farms of 100 acres each. This program 
may add another chapter to Georgia ag
riculture. It may be the beginning of a 
closely knitted relationship between in
dustry and agriculture that for the most 
part will be responsible for boosting the 
level of better living throughout rural 
Georgia. The effects on business will 
be profound for farmers will get bigger 
yields from a greater variety of crops, 
and that means more income which in 
turn means more money to spend. It is 
a three-year program designed to re
build worn-out land—land that will be 
the foundation of a more rewarding ag
riculture and thereby a sounder econ
omy. It is the guarantee of adequate 
soil resources to take care of our chil
dren and our children’s children.

A lfalfa—The Aristocrat
{From page 10)

ciated with high-rainfall areas and 
heavy soils and is being circumvented 
by selecting plants with branching root- 
systems, rather than the tap-rooted 
types, for seed production. Of the list, 
the Atlantic, developed in New Jersey, 
is rapidly gaining in popularity since 
it not only is less subject to being 
pushed out of the soil during spring 
thaws but it is remarkably tolerant to

wilt and has shown very high yielding 
capacity. Lack -of seed is the only de
terrent to widespread use of these im
proved strains of alfalfa.

References
1. Bear, Firman E. and Prince, Arthur L.

1945. Cation-equivalent constancy in the 
alfalfa plant. Journal of American Society 
of Agronomy, Vol. 37, pp. 217-222.

2. Bear, Firman E., Prince, Arthur L. and



44 B e t t e r  C rops W it h  P la n t  F ood

Malcolm, John L. 1944. The potassium- 
supplying powers of 20 New Jersey soils. Soil 
Science, Vol. 58, pp. 139*149.

3. Mayernik, John J. 1943. Alfalfa lon
gevity in relation to nutrient supplies as 
measured by soil and plant-tissue tests. Un

published thesis, Soils Department, Rutgers 
University.

4. Reeve, Eldrow, Prince, Arthur L. and 
Bear, Firman E. 1944. The boron needs of 
New Jersey soils. New Jersey Agricultural 
Experiment Station Bulletin 709.

A Case of Combined Potassium and Boron Deficiencies 
In Grapes

(From page 24)

has used the same fertilizer mixture, 
with the exception that only 14 lbs. of 
borax per acre was used instead of the 
28 lbs. used experimentally, with very 
satisfactory results both in growth of 
the vines and in yield of fruit.

Chemical Analysis of 
Leaves and Berries

In both seasons samples of leaves and 
berries were taken for chemical analysis. 
A full set covering all plots was taken 
in the 1941-42 season, but in 1942-43 
only plots 1, 2, 6, and 7 were sampled. 
It will be noted that these last plots 
cover the four treatments with and 
without potash and borax and were 
those on which the most striking benefit 
was obtained from the fertilizer appli
cations.

For leaf samples the blades only were

collected. For fruit samples the berries 
were stripped from the bunches and 
dried whole.

The samples were carefully ashed to 
obviate loss of potash, and after taking 
up the ash in dilute hydrochloric acid 
the potash was estimated by the per
chlorate method. Boron was determined 
on a separate lot of ashed material by 
the quinalizarin method. Results for 
the two seasons’ samples are given in 
Table I:

It is evident from these analytical 
data that, especially on the poorer soil 
(plots 1, 2, 6, and 7), in each season 
the applications of sulphate of potash 
have markedly increased the potash 
contents of the leaves and berries. Plots 
4, 5, and 10, on the better soil, show 
little difference due to the potash ap
plications. Plots 3 and 8 are com

T a b l e  I.— P a r t i a l  C h e m i c a l  A n a l y s i s  o f  S a m p l e s  o f  G r a p e  L e a v e s  a n d  B e r r i e s

EXPR ESSED  ON T H E  D R Y  B A S IS

Plot No..................................... 1 2 6 7 3 8 4 5 9 10
Treatment................................ K & B B K Nil K K & B Nil K & B B K & B

Leaves
1941-42—

Ash, per cent.......................
Potash (KjO), per cent.. . .  
Boron (B), p.p.m.*.............

1942-43—
Ash, per cent.......................

4.97
0.66

39.2

6.61
0.93

29.1

4.61
0.38

41.8
5.88
0.53

33.9

4.45
0.54
5.5

6.37
0.83

14.6

4.41
0.32

10.3
5.00
0.49

19.1

5.11
0.66

11.0

5.96
0.61

40.5

6.62
0.67

12.4

7.47
0.68

32.4

7.48
0.71

33.6

6.72
0.59

33.0

Potash (KiO), per cent.. . .  
Boron (B), p.p.m.*.............

Berries .
1941-42—

Ash, per cent.......................
Potash (KjO), per cent.. . .  
Boron (B), p.p.m.*.............

1942-43—

2.89 
0.92

26.6

4.90 
1.30

33.9

2.11
0.64

15.0

2.44
0.71

21.6

2.59
0.83
4.6

3.39
1.14
6.4

2.14
0.65
4.4

2.45
0.72
8.8

2.61
0.90
7.2

3.48
1.04

29.2

3.17
1.06
7.5

4.10
1.23

30.0

4.46
1.31

31.2

3.40
1.17

29.0

Potash (KiO), per cent.. . .  
Boron,'(B) p.p.m.*.............

*  P.p.m. = parts per million.
Note.—K supplied as sulphate of potash and B as borax. All plots received uniform N and P treatment.
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parable in soil conditions, being inter
mediate between the groups mentioned 
above. It will be noted, too, that the 
potash contents are in harmony with 
the presence or absence of leaf symp
toms; the two plots showing much the 
worst symptoms have only about half 
the amount of potash found in the 
healthy leaves.

Wherever borax has been applied the 
boron contents of both leaves and fruit 
have been greatly increased. Thus on 
the no-borax plots the average boron 
content of the leaves was 9.8 p.p.m., 
whereas that of the borax-treated plots 
was 36.7 p.p.m. in the 1941-42 season. 
In the berries the corresponding figures 
for no-borax and borax-treated areas 
were 5.9 p.p.m. and 26.8 p.p.m. Low 
boron content of the berries is correlated 
with the appearance of severe browning 
of the flesh of the berries, while high. 
boron content is associated with healthy 
fruit.

D iscu ssion

The potash content of the blades of 
the leaves of vines in this experiment 
is of the same order as that found by 
Ulrich (1 ) for vines growing on soil 
which gave responses to potash fertiliza
tion. Ulrich’s vines were, however, ap- 
parendy not exhibiting any symptoms 
in the leaves, as he makes no reference 
to such occurrence. In the present case 
the increase in potash content following 
fertilization was more marked than in 
Ulrich’s experiment. A variation in 
potash content from season to season is 
seen in the present results as in that of 
the American investigator. The con
tinuing development of leaf symptoms 
on vines not receiving potash and the 
non-development of symptoms after the 
use of potash in the fertilizer, combined 
with the correlation of intensity of 
symptoms with potash content of the 
leaves, definitely indicate that the leaf 
symptoms in the Nelson vines were due 
to a deficiency of potash.

The potash status of the vines exerted 
a definite effect on the yield of fruit by 
influencing the development and uni
formity of ripening of the berries. Low

boron status showed a detrimental effect 
on yield by the shrivelling and disfig
urement of the berries due to internal 
collapse of the tissues. The non-devel
opment of the browning of the tissues 
of the berries where borax was used, 
combined with the correlation between 
boron content and health of berries, sug
gests that this disorder was due to lack 
of boron.

Leaf symptoms which might be cor
related with the boron status of the 
vines were not seen, certainly nothing 
of the type reported by Scott (2 ). The 
lowest figure (5.5 p.p.m.) found in the 
present trial is of the same order as that 
found by Scott (6 p.p.m.) for leaves 
from badly-affected vines, although one 
variety developed “extreme symptoms” 
when showing 24 p.p.m. of boron (2). 
The use of 10 lb. of borax per acre on 
the American vines raised the boron 
content of the leaves to from 19 p.p.m. 
to 54 p.p.m. In the Nelson vines 28 lb. 
of borax gave a maximum figure of 42 
p.p.m. What may be regarded as nor
mal values for the boron content of 
grape leaves appear to be lacking in the 
literature. Magoon et al. (3) found for 
young leaves of Concord and Ontario 
vines receiving a complete fertilizer 
average values of 17 p.p.m. and 16 
p.p.m., respectively.

For the boron content of grape ber
ries recent data appear to be lacking, 
and no reference has been found to the 
type of internal disorder found on the 
Nelson vines. Older values for boron 
content range from 7 p.p.m. to 39 
p.p.m. but it is not clear from the ab
stracts of the original papers whether 
these are expressed on the fresh or the 
dry basis. The highest of these figures 
corresponds to that from the borax- 
treated vines in the present experiment.

There appears to be a definite sea
sonal influence on the boron content of 
both the leaves and fruit, to be seen 
especially on those plots where the 
boron supply was low. In the 1942-43 
season the boron contents of such plots 
were appreciably higher than in 1941- 
42. The lower incidence of damage to 
the fruit in the 1942-43 season may be
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correlated with the better boron status 
in this season.

Note added March 1945:
During the 1943-44 and 1944-45 sea

sons the vines, including those on plots 
not previously receiving potassium or 
boron, were treated by the grower ac
cording to the rates noted above. The 
full amount of borax; namely, 28 lb. 
per acre, was given, application being 
along the full length of the rows, rather 
than as a circular band, as described in 
the experiments. Although in 1943-44 
some potassium-deficiency symptoms 
were noted on vines on plots not previ
ously receiving potash fertilizer, no de
fects in the berries were seen but in the 
1944-45 season no symptoms of defi
ciency of either potassium or boron 
have been seen on the vines; in fact, the 
whole of the vines are particularly 
healthy with no difference in appear
ance of the vines to indicate what their 
original experimental treatment might 
have been.

Because these vines have been com
ing into full bearing it is not possible 
to give crop records which can be use

fully correlated with the fertilizer treat
ment, in the absence of untreated vines 
since the experiment was terminated. 
The demonstration of health and vig
our of the previously incompletely 
treated plots is however considered a 
confirmation of the experimental re
sults recorded above.
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Applying Experimental Work to Cotton Farming
(From page 16)

keiserite, etc. The overhead cost of 
bagging, shipping, and handling a ton 
of fertilizer without any plant food has 
been estimated at from $10 to $12.70 
per ton. This 450 lbs. of filler then are 
actually costing the farmer about $3.00 
in each ton of fertilizer he buys. Fur
thermore, the inclusion of low analysis 
grades permits the inclusion of low- 
grade materials which have a higher 
amount of salt per unit of plant food. 
This increases the hazard of fertilizer 
injury to the germinating seeds which 
often results in poor stands. More 
about this later. The minimum change 
which should be made in our fertilizer 
grades would be the elimination of 
those grades which can contain appre
ciable amounts of filler, allowing the

farmer to use his money to purchase 
more plant food.

Next, let us look at the limestone 
put in fertilizers to make them neutral 
or basic. Increases in yield of 266 lbs. 
of seed cotton were obtained in North 
Carolina (7) from the use of dolomitic 
lime as a neutralizing agent in the 
fertilizer. The widespread occurrence 
of magnesium deficiency in eastern 
North Carolina would indicate the de
sirability of continuing this practice. 
However, according to figures released 
by A.A.A., the use of lime in North 
Carolina increased from 30,584 tons in 
1936 to 672,863 tons in 1943. We may 
do well to look ahead to the day when 
grades are made available which replace 
the space now used by dolomitic lime
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stone with more plant food for the 
farmer who has limed his soil ade
quately.

Fertilizer Application

The National Joint Committee on 
Fertilizer Application has done an out
standing job over a period of many 
years in sponsoring studies which have 
shown how fertilizers should be placed 
in the soil to minimize injury to ger
minating seedlings and thereby obtain 
full stands and maximum yields. These 
studies are reported fully in the various 
annual proceedings of the meetings of 
the Committee. Collins (1) summa
rized 9 years’ results on cotton yields as
follows:

Yield of seed
cotton in

Treatment pounds
per acre

Fertilizer in bands under seed. 1,111
Fertilizer placed to the sides

and below seed level............ 1,321
I Fertilizer mixed with soil

under seed............................... 1,174
1 No fertilizer................................ 675

In years when moisture conditions 
p are very favorable, satisfactory results 
| may be obtained from conventional 
I methods of placing the fertilizer under 
jfi the seed; but when moisture conditions 
1 are unfavorable, very poor stands and 

retarded growth may result. The evi- 
| dence seems to favor placement of the 
I fertilizer i» bands 2 to 3 inches to the 

side and about 1 inch below the seed.
Side-placement becomes progressively 

more important as the rate of fertiliza- 
w tion increases. Skinner, Nelson, and 
| Whittaker in 1944 obtained a difference 
f of 134 lbs. of seed cotton in favor of 

side-placement when a 6-8-4 was ap- 
>| plied at 400 lbs. per acre and an ad- 
“ vantage of 393 lbs. when the fertilizer 
- was applied at 700 lbs. per acre.

Recent work (4) has shown that the 
salt index of the fertilizer is an im- 

i portant factor in determining the place- 
: ment requirements. Fertilizers formu- 
>| lated with low analysis materials are

likely to have a higher salt content per 
unit of plant food and therefore give 
more injury to germination than the 
higher analysis grades if used to supply 
equivalent amounts of plant food.

The greatest stumbling block to the 
realization of the maximum returns 
lies in the equipment available to the 
farmers, and especially the small farm
ers, for applying the fertilizer to the 
soil. This is a place in which the fer
tilizer industry and the farm equipment 
industry could cooperatively make an 
outstanding contribution to Southern 
agriculture. It presents a real challenge 
to progressive men in both industries, 
and I feel sure that the industries will 
meet this challenge.

Placement of the fertilizer band in 
the proper relation to the seed requires 
a combination planter and fertilizer 
distributor. Such a machine not only 
makes possible the realization of bene
fits of improved stands and increased 
yields attendant upon correct placement 
but also can reduce the man hours re
quired for planting. The once-over 
machine described by Giles and Collins 
(5) is designed to do in one trip what 
one man and one mule do in 5% trips 
by the common conventional method. 
This machine is now being manufac
tured by a commercial company. Satis
factory two-mule and tractor machines 
for side-placing the fertilizer are avail
able commercially for farmers who can 
use this type of equipment.

Better Varieties
The realization of returns from the 

use of better seed is partly the respon
sibility of the plant breeder and partly 
that of the farmers through individual 
and organized effort. The more pro
gressive cotton breeders are now not 
only attempting to develop high-yield
ing strains resistant to the common dis
eases encountered in the areas served 
but are utilizing all available knowledge 
to develop cottons with inherently 
superior fiber quality which will spin 
yarns of the characteristics desired by 
the textile industry. Length, strength, 
fineness, and uniformity of fiber char
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acteristics are among the factors con
sidered.

Organized one-variety communities 
can then take cottons which possess 
superior qualities and plant 1% of the 
acreage annually in seed direct from the 
breeder. By multiplying this, taking 
precautions to avoid mixing seed at the 
gin, the entire community acreage will 
be in cotton, of uniform characteristics 
with no seed more than three years 
from the registered source.

One individual alone cannot reap the 
full benefits from such a program but 
if adopted over an area, all growers in 
the area can benefit through increased 
demand for the high quality cotton they 
produce collectively.

This discussion would not be com
plete without at least mentioning the 
fact that seed treatment is an additional 
insurance toward obtaining good stands 
which no cotton farmer can afford to 
omit. Insect control will require special 
attention in certain years.

In conclusion, one is not justified in 
saying that the North Carolina farmer 
cannot compete in cotton production 
until he has made full use of all the 
information now available or which is

obtained later, that will contribute to 
lower production costs per pound. If) 
then, cost of production exceeds price, 
or if other enterprises are more profit
able, a shift will take place.
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How Long Do the Effects from Fertilizer Last?
{From page 13)

end made of hay from soil with no 
treatment (Figures A, B, C). When 
this remnant was all that was left, the 
cattle distributed themselves to the 
other stacks (Figure D ). Here was 
definite evidence that in the hay crop, 
even eight years after the fertilizers 
were applied, there were still some 
qualities produced in consequence of 
the fertilizers put on the soil which the 
cattle were still recognizing.

The repetition of the demonstration 
in 1944, however, proved that the cattle 
were no longer able to find a difference 
in the hays. When they were turned in, 
they consumed the first and second 
stacks nearest the water supply at

about the same rate. There was no dis
crimination shown between the hays 
after nine years. However, when the 
cattle were grazing on this meadow in 
the fall of 1944, they invariably stayed 
on that part of the field where the 
fertilizers were originally applied.

This would suggest that the effect 
of the fertilizers was still revealing it
self through the green grass, but was not 
detectable by the animals in the dried 
grass or hay.

Here then is a report by the cattle that 
they prefer the grazing and likewise 
the hay from fertilized soil. They give 
this report with keen discrimination. 
They also tell us that for eight and pos
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sibly nine years after fertilizers are ap
plied there are returns to be had, in 
terms of preference by cattle, on the in
vestment in this addition of soil fertility. 
When such preference results in better 
feed consumption and therefore better

gains, one should not have doubts as to 
whether fertilizers pay dividends over 
more than one year. The animals’ judg
ments on the Poirot Farms are saying 
that fertilizer effects have been lasting 
for eight years, at least.

Why Brawn Loam Terrace Soils Respond to Potash
(From page 20)

M.E. of K per 100 grams in the surface 
and no response was received from the 
potash fertilizer. From the thumb rule 
that Hoover has proposed, none would 
be expected on this soil. On the other 
hand, the Olivier soil had only .12 and 
.06 M.E. of K per 100 grams in the sur
face and subsoil, respectively, and an 
increase of 356 pounds of seed cotton 
was obtained from the 40 pounds of
k 2o .

This all lends support to general ob
servations and helps to explain why 
the potash content of terrace soils is less 
than similar upland soils, as well as why 
the response to applications of potash 
fertilizers is significant in one case and 
not in another. The increase in yield 

j on this terrace soil was highly significant 
and money spent for potash to be ap
plied on soils of this kind is an excellent 
investment. Therefore, it appears rea
sonable and understandable that during 
the transformation process the Brown 

I Loam materials undergo in the accumu
lation and development of terrace soils, 
these materials are divested of some of 
the potash supply which they contained, 
and response to potassium is natural.

The same reasoning should hold true 
for the Coastal Plain soils. It can be 
observed from the data in Table 1 that 
greater responses were obtained from 
applications of potash on the Cahaba 
and Kalmia terrace soils than on the 
Ruston and Savannah, which are very 
similar except by position. This is not 
intended to convey the idea that none 
of the Ruston and Savannah soils will 
respond to potash, because any of the 
light-textured Coastal Plain soils may

become deficient in this nutrient when 
managed improperly. Some soils that 
respond profitably to potash when nor
mally we may not expect it are likely 
to be found in any community; how
ever, in general, such deficiencies are 
more likely to occur on the terrace and 
bottom soils than on the uplands.

No increases were produced because 
of potash on the heavy Houston and 
Oktibbeha soils. As was mentioned 
before, the exchangeable potassium was 
adequate in these soils and increased 
yields from potash applications would 
not be expected under cotton. Terrace 
and bottom soils composed entirely of 
materials washed from the heavy prairie 
clays would not be expected to respond 
to potash with the same degree as some 
of the soils having lighter textures.

Some time ago the profit from one 
ton of potash applied to cotton was 
calculated by Dr. Hoover for the 
various soil areas of the State. The data 
show that a profit of $682 was obtained 
from each ton of 60 per cent muriate of 
potash used on the terrace and bottom 
soils of the Brown Loam area, which 
was greater than the profit obtained in 
any other soil area of Mississippi.

The second hypothesis that should be 
mentioned is the removal of potash by 
crops harvested over a long period of 
time. On terrace and bottom soils the 
moisture conditions are usually more 
favorable for plant growth and probably 
the fertility level is slightly higher. 
These conditions naturally stimulate 
plant growth, and as a result crop yields 
are usually greater on terraces than on
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similar uplands. High yields being 
taken from a soil over a long period of 
time will tend to deplete the soil of 
nutrients like potash, especially crops 
that are removed for hays.

Since larger yields are usually pro
duced on the terrace soil than on similar 
uplands, greater quantities of plant 
nutrients are harvested each year on 
these bench soils under the same crop
ping systems. However, the favorable 
topography and moisture conditions of 
the terrace soils have caused farmers 
throughout past years to plant oats, 
hays, and similar crops that consume 
large quantities of potash on these soils. 
The uplands, not being as desirable for 
such crops, were devoted to regular row 
crops that did not remove potash like 
the hay crops. Consequently, we have

had a different cropping system prac
ticed on the terrace soils from that em- j 
ployed on the uplands since the early 
days of Mississippi agriculture, and 
greater quantities of potash have been 
harvested each year on the terrace 
soils. With this annual drain on the 
plant nutrients over a long period of 
time, the potash supply will gradually 
be reduced considerably.

Thus, it seems logical that the quan
tity of potash lost in moving such ma
terials from upland to terrace position, 
in addition to that removed by har
vested crops over a long period of time, | 
accounts for the fact that the Brown 
Loam terrace soils are deficient in this 
nutrient and crops like cotton respond 
profitably to applications of potassium- ' 
bearing fertilizers.

Taking Stock
( From page 5)

lady, who said, “My plan for using this 
so-called surplus cotton means decent 
wages so folks can buy; it means teach
ing women that neat cotton frocks for 
kids are better than sleazy imitation 
stuff; it means educating people who 
have grown up with one sheet on a bed 
to use two—but it will be more reward
ing than using subsidies to get our 
cotton sold on foreign markets, and it 
won’t cost any more per bale. As one 
aim for a more abundant life, let’s in
clude longer clothes lines full of flutter
ing cotton garments in every backyard.”

While I am on the subject of “re
forms” we all need to swallow, I can 
swing wide and handsome and quote 
another farm paper authority known to 
thousands in the South. Without hesi
tation I can spill some sentiment from 
the quill of Clarence Poe of Raleigh, 
than whom we have no better philos
opher on the question of farm morale.

He prefaces his document by saying 
that he cannot be accused of being a 
demagogue. He has preached fair 
treatment for all classes. He says, how
ever, that farmers have, as a rule, not

secured equal rights with other classes, 
while at the same time noting with 
pride that a few notable goals have 
been attained in that direction.

He points out, therefore, that there 
is a tendency in the right direction to 
secure fairer treatment for farm folks in 
five ways—length of school term, road 
improvement, mail service, rural electri
fication, and rates of interest. He claims 
that hitherto we have invoked a pro
tected buying market idea for farmers 
accompanied by a free-trade world 
market for their sales. The isolated life 
and the unorganized and scattered 
chances for united thought and action 
are what he claims are the roots of the 
evil which has retarded equality for 
agriculture so long.

To this, I broaden out the theme a 
trifle and suggest that lack of cohesion 
and cooperation between farmers in 
the North and those in the South, on 
a larger pattern, has contributed to this 
late awakening. Again I say, we have 
had far too much latitude by the geog
raphy and not half enough latitude in 
mutual progressive action. I guess this



jibes with my theme all right and I 
can’t be accused of butting into a ques
tion that doesn’t concern me. When 
leaders in both North and South see 
eye to eye on future programs and quit 
bickering about things that have been 
buried 75 years, this old land will raise 
something besides milkweeds and 
misery.

Continuing, Mr. Poe fetches out some 
issues he thinks are not satisfactorily 
settled as yet for equality’s sake. He 
heads the list with a request that rural 
folks fight hard for better hospitals and 
medical care, so they will be equally 
well fitted to wage war against menac
ing disease and death. He gives his 
views also on fairer taxation systems, as 
between rich and poor. He mentions 
the church situation as needing adjust
ment, calling for an equalization fund 
to help to equalize the salaries paid to 
ministers serving city and country par
ishes. He sees no justice in allowing 

I conditions to exist in church affairs 
which provide city brethren with a 

f $5,000 preacher twice a week while 
I the rural members are lucky to get a 
r $500-man once a month, in the old cir- 
jj cuit-riding fashion.
I i

BT f E  is pleased to see a telephone ex- 
J J .  tension program looming up on the 
| horizon of rural life and gives his sup- 

j port to it, and he insists that the school 
textbooks be revised to fit needs of coun
try students, instead of catering entirely 
to commerce and trade. To keep this 
objective in view and get thoughtful 
opinions on it, Mr. Poe digs into his 

| jeans for prize money—a twist familiar

I to all of us who have appealed to citi
zens for personal responses. Good luck, 
brother, we hope your mail bag is 
loaded, because unless Americans get 
busy and exercise their gray matter and 
plug for concerted action on the general 
welfare, we are going to get cynical 
again and sink back into a coma of in
difference and inertia.

Now right here it is good to pause 
and let the fresh air of realism cool off 
our enthusiasm for postwar revolutions.

May 1945

By this, I do not mean to be contradic
tory of my last statement above. Yet, 
before we go too far in our wistful and 
hopeful ideology, we must shake our
selves into a conscious state of mind, 
and not merely bend over the sooth
sayer’s crystal globe in wishful thinking.

A Canadian professor quotes a 
French proverb in this connection which 
I want to bring in now to get started 
right. The French have said, “The 
more things change, the more things 
are just the same.” With true Gallic 
insight, he says, they have hit upon a 
very fundamental tendency in human 
nature.

LIFE tends to go on in much the 
I same general way, even after a 

worldwide cataclysm. You and I can go 
out into our old neighborhoods and find 
folks deeply concerned with the war and 
their loved ones plunged into it or 
sacrificed to it. However, this does not 
always signify that those people are 
going to proceed much differently in a 
few months or years, owing to a couple 
of basic characteristics we seem to have 
in common.

It is pointed out that folks possess 
two opposite and contradictory fears— 
the fear of monotony and the fear of 
sudden change. I know first hand 
about this. Only recently I planned to 
make a new move in my work and 
grew enthusiastic about it, but when 
the time came to make the change and 
enter the portals of a new sort of life 
and a different job, I was beset with a 
longing to back out and stay right 
where I had been.

On top of these drives which animate 
most folks more or less, we now have a 
situation where national interests and 
emotions have been keyed to a fever 
pitch and maintained on a tense level. 
Like the old pendulum and the w. k. 
seasonal manifestations, we swing back 
and perhaps slump in our emotional 
force.

We know many capable persons who 
seem to escape those weaknesses—if we 
may call them that—and such persons

51
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will continue to burn energy and issue 
calls for action along the needed lines 
of betterment. Some will deride their 
efforts and refuse to take heed, so that 
the period ahead is not clearly and posi
tively one where we shall generate 
enough steam to move all the freight we 
think should be evacuated. Fear of 
change and burned-out emotions are 
factors to reckon with in postwar plan
ning—these and the danger of over
doing things and starting useless con
flicts as to the directions to take. I think 
one can argue this way and still not 
be accused of being a stale old con
servative. We need only to remind our
selves that the Treaty of Versailles 
failed because of the factors in human 
nature alluded to.

After all, human progress is a slow 
and leisurely process at best and the 
changes that stick longest are those 
which sort of filter and drip into 
place by degrees, instead of roaring 
down our necks like a torrent to flood 
us out and take away our breath.

By all means, we should not be dis
couraged and fretful if some of the 
grandiose platforms and theoretical 
programs do not catch the popular im
agination immediately. Likewise, we 
need not feel bitter if folks out behind 
the tall trees, out of sight of the monu
ments and avenues, begin to argue and 
talk back, sassy and pert, concerning 
some of the original proposals ad
vanced for the salvation of mankind and 
the security of the universe.

I’LL be happy to see them do so. If 
they were silent and glum about it all 

and took no part in the debates and 
showed no curiosity about what was 
going on, then you could get real down
hearted. Only a week or so ago, I 
heard a nice chap from the State De
partment make a speech to agricultural 
extension staffs about the educational 
campaign now in full swing to get folks 
hep to Dumbarton Oaks, Bretton 
Woods, and the other timbers we are 
going to saw into.

H is thesis was plain common sense 
to me. For he said in plain English

that we are not trying to “sell” a piece 
of goods to the public, and he would 
rather we fought it out among us in 
good old rough-and-tumble style than 
to drift into ignorapce and indifference. 
That hit me in the right spot because I 
come from a section where they enjoy 
taking things apart to see what they 
are made of and why.

I guess you do too. At least that’s 
an American trait. Just like getting 
super-enthused and excited about some
thing and going out all red-hot and 
eager to conquer it, and maybe, cooling 
off quick and becoming lax and in
different.

T HIS business of making a world se
cure and peaceful is not a task for a 

short running jump and a long rest 
period, because whoever finishes this 
huge problem is going to find it’s some
thing which can’t be done with a lick 
and a promise. That’s why we have to 
be on guard lest we grow tired and 
reactionary about it just when we ought 
to be spitting on our hands for a lot 
of weary spade work where there won’t 
be as many salvos as sweat.

I’m also going to be cautious about 
advance notices being given out as to 
whom I am going to “save.” In fact, 
I haven’t fully made up my mind what 
group or what nation can stand minis
trations the most, and I am not sure 
some of them are going to holler for it 
either. I’ve had folks offer to save me 
and my state and community many 
times, yet somehow we haven’t availed 
ourselves of their kind offices worth 
mentioning. We struggle along and 
persist in our old native cussedness and 
inertia, and I guess a swift kick in the 
nether garments would be the best way 
to wake us up to our shortcomings.

All of which is herein said with no 
ulterior motive, and is not intended to 
throw a bucketful of cold water on the 
great day coming. But I’ve always 
found that you have to mix a little 
realism and human nature into any 
patent medicine to make it go down 
right and stay there. Here’s hoping 
that you will take some too.
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FAR ENOUGH 
“It is high time,” said the reformer, 

“that we had a moral awakening. Let 
us gird our loins. Let is take off our 
coats. Let us bare our arms. Let us—” 

“Hold on, now!” exclaimed a tall, 
thin woman near the platform. “If 
this is to be a moral awakening, don’t 
you dare to take off another thing!”

Many a man in love with a dimple 
often makes the mistake of marrying 
the whole girl.

First Old Maid: “I hate to think of 
my youth.”

Second Old Maid: “Why, what hap
pened?”

First Old Maid: “Nothing.”

SHE FORGOT 
“Rastus,” said the judge, “your wife 

complains that you never work. How 
about it?”

“Dat woman’s crazy, judge,” replied 
Rastus. “Ask her what Ah was doing 
dc second Toosday in July last yeah.”

“I had to change my seat several times 
at the movies.”

“Gracious, did a man get fresh?” 
“Well, finally.”

IMMEDIATELY
Military Etiquette: “When arguing 

with your sergeant be sure you’re right 
—then let the matter drop.”

WHEN PA IS SICK
When Pa is sick, he’s scared to 

death.
An’ ma an’ us just holds our breath. 
He crawls into bed an’ puffs an’ 

grunts,
An’ does all kinds of crazy stunts. \ 
He wants “Doc” Brown and mighty 

quick,
For when Pa’s ill he’s awful sick. 
He gasps and moans an’ sort of sighs, 
He talks so queer an’ rolls his eyes. 
Ma jumps an’ runs an’ all of us,
An’ all the house is in a fuss,
An’ peace an’ joy is mighty skeerce— 
When Pa is sick it’s something fierce.

WHEN MA IS SICK
When Ma is sick she pegs away, 
She’s quiet though not much to say. 
She goes right on adoin’ things,
An’ sometimes laughs an’ even sings. 
She says she don’t feel extra well, I 
But then it’s just a kind of spell, 
She’ll be all right tomorrow sure, j 
A good old sleep will be the cure. 
An’ Pa he sniffs, an’ makes no kick 
For women folks is always sick,
An’ Ma, she smiles, lets on she’s 

glad—
When Ma is sick it ain’t so bad.

Two sailors were at the circus and as 
they passed the menagerie section one 
noticed a camel with twin humps and 
exclaimed:

“Bpy, that would look good in a 
sweater, wouldn’t it?”
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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  C H IC A G O  L O S  A N G E L E S

BORAX

20 M ule Team . R eg. U . S . P a t. Off.



It’s the know-how that counts
To c o m m e m o r a t e  the 50th anni

versary of V-C Fertilizers, the 
esteemed wife of one of our long
time V-C customers recently sent us 
the finest birthday cake we ever re
ceived. As we enjoyed each delicious 
slice, the thought occurred to us that 
—in making a better cake, growing a 
better crop, or manufacturing a bet
ter fertilizer—it’s the know-how that 
counts!

Give two people or two companies 
similar facilities and equipment, the 
same recipe or formula and equally- 
good ingredients—one will develop*a

quality product, while the other 
produces a disappointing result.

When it comes to manufacturing 
better fertilizers, V-C has the know
how. During the last 50 years, V-C 
Fertilizers have brought more and 
more crop-producing power to the 
farms of increasing thousands of 
V-C customers. Today V-C Fertil
izers are helping to grow Victory 
Crops. Tomorrow, when Victory is 
won, V-C know-how will continue to 
provide a better and better V-C 
Fertilizer for every crop on every 
soil on every farm.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond,Va. •  Norfolk,Va. •  Greensboro,N.C. •  Wilmington, N.C. 
Columbia, S. C. •  Atlanta, Ga. •  Savannah, Ga. •  Montgomery, Ala. 
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tenn. •  Shreveport, La. 
Orlando,Fla. •  E.St.Louis,III. •  Baltimore,Md. • Carteret,N.J. • Cincinnati, 0.
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County agents were quick to recog
nize the importance of protecting 
seed against fungi that cause decay, 
with a resulting decrease in stands 
and yields. Practically all soils con
tain such destructive fungi.

Among the chemicals that have 
proved most effective in reducing 
seed decay is Spergon. Booklets are 
now available reporting on tests with 
Spergon on the following crops:

PEAS
L IM A  BEANS 
SWEET CO RN  
FIELD CO RN  
SORGHUM  
PEANUTS  
SOYBEANS

Send for your complimentary copies 
of these reports now. You will find 
them helpful.

TYPICAL D O S A G E S
(lorn . . . .  
Peas . . . .  
Keans . . .

(including 1 
Soybeans . . 
Sorghum . . 
Flax . . . .  
Peanuts

1 Vi 07.. per bu. seeil 
2  o/.. per bu. seed 
2  07.. |M*r bu. seed 

inias)
2  oz. |>er bu. seed 

114 0 7 . .  f>er bu. seed 
2  07.. per bu. seed 

11 oz. per 100 lbs. seed

ADVANTAGES OF SPERGON
• Safe to use—cannot harm delicate seeds, 

even when used in excess.
• Safe for user—non-poisonous and non

irritating to those applying it to seed.
• Long lasting—Spergon does not deteri

orate with age; may be applied months 
in advance of planting.

• Self-lubricating. No graphite needed in 
drill.

• Compatible with legume inoculants.

Ref. U.S. Pat Off.

SEED PROTECTANT

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

1230 Sixth A venue • Rockefeller Center • N ew  York 20, N . Y.

Listen to “Science Looks Forward”—new series of talks by the great scientists of America—• 
on the Philharmonic-Symphony Program. CBS network, Sunday afternoon, 3 :00  to 4 :30  E.W.T.



Save That Soil
A 16mm., sound, co lor film depicting the early South, the results o f the 
one-crop system , and the reclam ation and conservation o f Southern soils 
through the use o f legum es and modern methods o f so il management. 

R u n n in g  tim e, 28 m in. (on  1200-ft. re e l) .

0 tlte r  16M M . C O L O R  F IL M S  A V A IL A B L E

P otash  in Southern A griculture P otash  from  Soil to P lant
In  the C lover P otash  D eficiency in Grapes and
B rin gin g  C itrus Q uality to M arket Prunes
M achine P lacem ent o f F e rtiliz e r  New Soils from  Old
Ladino Clover Pastu res P otash  Production in Am erica

W e shall be pleased to loan any o f these films to agricultural colleges 
and experim ent stations, county agricultural agents, vocational teachers, 
responsible farm  organizations, and m em bers o f the fe rtiliz e r  trade.

Requests should be made w e ll in  advance  and should include inform a
tion as to  group before which the film is to be shown, date o f exhibition 
(a lternativ e dates if  possible) and period o f tim e o f loan.

F o r  a d d it io n a l in fo rm a tio n  w r ite :

AM ERICA N  PO TA SH  IN S T IT U T E , INC.
1155 S ixteen th  S tree t W ashington 6, D. C.

Printed in U.S.A.
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T H R E E  E L E P H A N T  B O R A X
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 BO RA X will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp.,
Baltimore, Md.

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

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
D etroit Soda Products Co., W yandotte,

M ich.
Dobson-Hicks Company, Nashville, Tenn.
Florida A gricultural Supply Co., Jackson

ville and Orlando, Fla.
Ham blet & Hayes Co., Peabody, Mass.
Hercules Powder Company, A tlanta, Ga.
The O . Hommel Co., Pittsburgh, Pa.

IN  C A N A D A :
St. Lawrence Chemical Co., L td ., Montreal, Que., Toronto, O nt.

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

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

Pioneer Producers of Muriate of Potash in America

Innis Speiden & Co., New Y ork  C ity  and 
Gloversville, N . Y .

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

W . B. Lawson, In c., Cleveland, Ohio

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

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

Wilson & Geo. Meyer & Co., San Francisco, 
C alif., Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
fo lk , Va., and W ilm ington, N . C.
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R . H . S t i n c h f i e l d ,  Editor
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Considering

Income and Outgo

ANYONE with my native background knows the sufficient-unto-our- 
selves attitude common to our interior provinces and the arbiters 

of home opinion ever since we licked Spain in 1898. I often drifted 
into corner groceries to literally put one hand in the prune box and 
one foot in foreign prejudice, all in the same operation. Such verbal 
interchange usually followed mention of the advantages of free trade 
or, at least, lower tariffs. Sometimes it was Mr. Bryan’s imperialism 
bugaboo, or the foolishness of ordering food delicacies abroad as long 
as better grub and more of it and cheaper could be had at home.

Many of my corner-store cronies had 
Dads with vivid memories of the 
threatening attitudes of England and 
France during the Civil War period. 
Others broached the Monroe Doctrine 
and put their own interpretation upon 
it as being a good place to begin an 
isolated era with as much freedom 
from foreign trade as from foreign 
diplomacy.

Now it isn’t for me to sit up and 
howl in derision at those erstwhile be
liefs of the Main Streeters and Town 
Hall dopesters, who regarded this con
tinent as the richest in resources and 
the most bulging in brains of any land

area on the planet. Being one of them, 
I had to admit that most of it was 
true; and such self-flattery is always a 
satisfying feeling until the age of ado
lescence busts up against adult realism 
in men as well as nations.

It’s always a pain in the neck to take 
an opposite statistical side against home 
boosters, and all you get for your mental 
effort and library book-cramming is to 
have them hang a red quarantine card 
on you as a mental liability whom it is 
wise to shun.

Conservatism is not any better as a 
term to describe this small-town atti
tude than radicalism. In fact they were

3
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radical indeed on the issue of self- 
reliance and non-communicative rela
tions with all “foreigners.” Even 
though our town had a German-born 
mayor who was somewhat of an Ober- 
lord, an Irish constable, a butcher from 
Bulgaria, a barber from Britain, and a 
postmaster from Poland, and almost 
everybody’s grandparents were washed 
ashore from abroad, the fetish against 
foreign influence and foreign imports 
was universal.

EN TIR ELY  absent from our daily 
appreciation were the scores of 

goods floated to our harbors over the 
same waves which docked the pro
genitors of Our provincial isolation. Of 
course, we bought those imported 
things along with our own boasted 
larder replenishers like ham and pork 
loins, roast beef, veal, cabbage, pump
kins and potatoes, and the native cereals 
like corn and rye, as well as the popular 
distillates made therefrom. But yet 
nobody paid much heed to what our 
tables and our comforts would be like 
if we were ever under an overseas em
bargo.

Now I presume one good reason for 
this lies in the fact that we were just 
emerging then from a century of home
steading, prairie-breaking, and empire- 
building, a time of enforced economy, 
of bitter doses of home makeshifts, 
which taught us admiration for the 
country we had conquered and all it 
produced, and a shrug of indifference 
toward luxuries dangled before us by 
enterprising importers. Thus a com
bination of pride and prejudice, plus 
short shrift in the game of hard knocks, 
made us wish for a water barrier for
ever between us and the competing 
problems and products of the old world 
we regarded as decadent and distraught.

Some years ago in the Age of Internal 
Innocence (in which I was fetched up 
by hand) a song writer hit the popular 
fancy from tinpan alley clear to bar
bers’ row, with the words “Yes, We 
Have No Bananas.” I believe few in 
those days had any premonitions about 
queues waiting at groceries for staples,

not to say delicacies, nor did any of 
us fully realize what could happen be- 1 
cause our climate was not as favorable 
to banana production as our appetites 
were to banana consumption.

Checking up with my statistical 
friends who surround me, I find that 
the tropical tidbits of our childhood 
treats had reached tremendous import 
volume in the years prior to the Pearl 
Harbor sneak attack on our compla
cency. In that year our diet was gas- 
tronomically gladdened by 26 million 
pounds of dates from Iraq, 11 million 
pounds of avocados from Cuba, 15 mil
lion pounds of spears from Argentina, 
and 53 million pounds of nuts from 
Brazil, Portugal, and China.

IF  your wife has been hoarding spices 
to make that birthday or holiday 

meal snappier, and your memories take 
you back to the chewing of cinnamon 
sticks or the home-coming use of cloves 
after a session with the revelers—then 
you’ll check well on the following ab
sent annual imports: 60 million pounds 
of pepper from Netherland Indies, 3 VI 
million pounds of cinnamon from Cey
lon, 15 million pounds of cloves from 
British East Africa, 8 million pounds • 
of nutmegs and 4 million pounds of 
allspice from the South Pacific.

Such aromatic flavoring reminds us 
of the travels of Marco Polo, the dreams 
of Ghengis Khan, and the search for 
a safe spice route from India to Europe, 
which finally brought Columbus slap 
bang on the brink of our native land. I 
Little did we think when we pored 
over stories of Bagdad and Singapore 
and the Arabian Nights Entertainments 
that circumstances would some day in- . 
tervene to shut the door to entry of 
those oriental condiments, with no open 
sesame to invoke their admittance short 
of war and sacrifice. Maybe this sac
rifice has not been severe or prolonged 
enough yet to shake us all into full | 
world awareness, but as far as I am 
concerned, the lesson is learned and the 
scrap can stop.

You doubtless recall how some edi- j 
bles of your early days were rationed
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as luxuries and their possession was a 
mark of distinction. We even toted 
them to school, showing off. Take 
coconuts and chocolate as one case of 
this kind. Just before the war we 
brought in 127 million pounds of 
coconut meat from the Philippines and 
690 million pounds of chocolate from 
Trinidad and the Gold Coast. Yet as 
I recall it when we ate our ice cream 
on social occasions, there was no choco
late dressing on it, and the cake with 
coconut shredded on the top layer was 
a rare party treat given by the Ladies 
Aid to raise church money. As for hot 
chocolate drinks, they were seldom used

in our community although I used to 
gaze at magazine pages in hungry 
wonder at the white-capped, trade-mark 
serving girl bearing those steaming cups 
to some pampered members of the elite.

I suppose if I had talked shop with 
that delicatessen dealer at our neigh
borhood corner years ago my appre
ciation of imported viands would have 
kept pace with my increasing depend
ence upon their tang and aroma. Right 
now would not be a happy moment to 
approach Mr. Spiegelbaum, however, 
about the aforesaid shipped-in stocks. 
Despair and worry have creased his 
brow and reduced his ample waistband. 
His shelves are bare of Portuguese an
chovies, Costa Rica tuna, Labrador 
herring, Russian caviar, Spanish and 
Italian olives, Rocquefort cheese, and

Italian Romagno. European countries 
are already trying to resume exporta
tion of such luxury relishes to us, as a 
means to establish trade and create dol
lar balances to buy our commodities, 
for which there exists a promising 
outlet.

BU T when it comes to soap ingre
dients, the mainstay of our ances

tors was lye leached from wood ashes, 
on which history says George Wash
ington granted the first U. S. patent. 
In recent times commercial soap houses 
have depended upon coconut oil for 
25 per cent of their manufactures, not 
to mention the imported aromatic oils 
and ointments which sales promotion 
efforts claimed to be equal to the best 
dope Cleopatra used to charm Anthony 
before the asp got her for good.'

Oil crushed from the sun-dried 
meat of coconuts has lived through 
and survived many a row with dairy
men, which may be one reason why so 
much of it has been diverted into the 
soap kettle. At any rate our ships go 
out loaded with war materials and re
turn loaded with raw copra. The crush
ing will be done in this country since 
the Philippine mills are badly shot to 
pieces. But the demand out there at 
the copra source is for more trade 
goods from here, so if they don’t get 
such goods in return these Filipinos 
may say “No soap” because cash money 
is not as attractive to them now as 
consumers’ and durable goods.

Using an eraser at school all too 
often and being reminded en route 
thither in the rain to wear my rubbers, 
and taking an enema in the old-fash
ioned way at the business end of a long 
rubber tube and bag were the main 
contacts of my boyhood with this basic 
material which has since replaced horse
shoes in everything except barnyard 
golf. The day of the limpid, gazelle
like female form encased in semi
elastic foundation garments had not 
impinged on our honest world of natu
ral bumps and bulges during my simple 
adolescence. But since 1924, when I 

( Turn to page 50)



Know Your Soil*

B f  J a c i  Aon  (J3 . ^ J le s te r

Department of Agricultural Research, Campbell Soup Company, Riverton, New Jersey

EVER before in the history of man 
has there been available so much 

cnowledge about soils. There is on 
record a tremendous amount of in
formation about the genesis of the 
soils, the classification, the physical at
tributes, the chemical composition, the 
agronomic aspects, and the economic 
value. Practically all of the agricul
tural soils of the United States have 
been carefully surveyed and mapped 
according to their physical attributes 
and economic value. Further, farming 
is one of the oldest and most honorable 
professions. Therefore, practical knowl
edge of growing crops accumulated 
through the ages is bountiful, yet it is 
no trivial task to make a success of 
farming. To be a successful grower 
one must know his soil. The object of 
this article is to point out some of the 
important fundamental things to be 
studied about a soil.

Perhaps one of the most fundamental 
things learned by soil research is that all 
soils differ. Strange as it may seem, 
they differ in practically every respect. 
No two soils have the same physical 
composition. Further, the chemical 
composition of all soils differs and so 
on down the list of sciences involved in 
soil research. The variations in color 
of soils on a single farm are familiar 
to every grower. The soils of New 
Jersey have all been classified and there 
are 193 different soil types in the State 
and 51 different soil series. The illus
tration in Fig. 1 shows the different 
soil zones in the State as outlined by

*A paper delivered before the tomato growers of 
New Jersey and Pennsylvania, January. 1945.

Reprinted from T h e  A m e r ic a n  F e r t i l i z e r ,  
January 13, 1945.

Professor Linwood L. Lee {Bu i. 569,
N. J. Exp. Sta.).

Upon talking with a successful 
grower about his soils he will tell you of 
many differences in his fields. He will 
tell you he can plow one field two days 
after a rain, but' he has to wait three 
days for another field. He will tell you 
that one field is best suited for the cul
ture of strawberries, another field for 
potatoes, and a third field is best for 
tomatoes. Yet there is no perfect soil. 
Fortunately, man has studied the de
fects and has learned how to correct j 
or get along with these defects. There 
has been accumulated a great deal of 
information on the production of to
matoes. Since crops differ so much in j 
their requirements of a soil, it is fitting , 
to take this one crop and try to oudine 
some of the knowledge one should have 
in growing it successfully. Practically 
every farm in the eastern part of the 
United States is composed of several 
different soil types.

Know the Texture of Your Soil

All soils are composed of sand, silt, 
and clay. The amount of one or the 
other of these constituents determines . 
the texture of a soil. A soil with a 
high sand content has an open texture § 
and may be well-drained, whereas one 
with a large amount of clay has a close 
texture and may be poorly-drained. 
However, the latter statement is true * 
only within a limited range for the v 
composition of the clay has a great deal 
to do with the way it clings together 
or becomes packed. Some clays cling 
together in crumb-like structure and 
are well-drained. However, these two 
types of soils are entirely different in ^

6
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nature and must be farmed in an en
tirely different manner to produce suc
cessful crops. In the production of 
tomatoes in the humid region, soils 
that are well-drained must be selected. 
In other words, tomatoes should not be 
placed on soils that have low wet spots 
in them. See Fig. 2. Each grower 
must study his soils and avoid those 
fields that are likely to become “water- 
logged” during the growing season. 
True, low wet fields may produce a 
good crop during extremely dry years, 
but one must take the soil selection that 
is most likely to produce a good crop 
during the average year and a fair crop 
even in the worst years. The nature of 
the drainage of the soil can be obtained 
by an examination of the subsurface 
soil (B  horizon). If the soil below the 
surface or plowed horizon shows a 
mottled condition instead of a uniform 
color, the soil is not likely to produce 
a superior crop of tomatoes because of

the lack of adequate drainage. See
Fig. 3.

On the other hand, soils that are ex
tremely sandy in nature are difficult to 
handle. The plant food supply and 
water-holding capacity are more than 
likely to be insufficient for economical 
yields. See Fig. 4. Therefore, select 
a uniform soil that has good internal 
and surface drainage whenever pos
sible, but above everything study the 
soil type and farm it accordingly. Once 
the soils have been classified in respect 
to drainage and soil type and a system 
of management developed, select a sys
tem of crop rotation for the soil types 
and farming practices.

A  Crop Rotation to Fit the Soil Type
Commercial fertilizers and lime are 

only supplementary to soil fertility. In 
other words, plant food from fertilizers 
only supplements that already found in 
the soil and cannot be expected to be 

the sole support of crop pro
duction. One of the most 
successful ways to maintain 
soil fertility is by proper 
crop rotation. By this is 
meant a system whereby soil 
depleting crops are not the 
only ones grown in the ro
tation.

Tomatoes do exception
ally well after sod crops, corn 
with the stover returned, 
wheat, rye and oats with 
straw returned or after al
most anything whereby a 
large amount of organic mat
ter is plowed under. See 
Fig. 5. Corn, wheat, rye, 
oats, etc., give a cash return 
as well as add organic mat
ter to the soil. The best of 
all is to have tomatoes follow 
leguminous crops like Ladino 
clover, soybeans, alfalfa, and 
the various other soil-improv
ing crops where at least a 
goodly supply of organic 
matter is returned to the soil. 
These crops furnish fresh or
ganic constituents for theF ig . 1 .  S o il so n e i o f  New Je rsey .
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P ro p e r su rfa c e  and in te rn a l so il drainage*

soil microbiological life to live upon and 
make available to the cash crop much of 
the plant food (calcium, magnesium, 
nitrogen, phosphorus, and potash) re
quired by it, to say nothing of the minor 
plant food elements (iron, manganese, 
zinc, boron, etc.). See Bulletin 3 pub

lished by Campbell Soup 
Co. Research Department 
Riverton, N. J. The organic 
matter added to sands decom
poses more rapidly than that 
added to heavier soils. There
fore, when organic matter is 
added to sands a cash crop 
should be growing to get the 
benefit of it. Select cover 
crops that make the best 
growth on the soil under con
sideration. Fit the rotation 
to the soil type. The physi
cal aspects of the soil are im
proved by the decomposition 
and building up of the soil 
organic matter.

The water-holding capacity 
and plant food supplying 
power of sandy soils and the 
drainage, aeration, and plant 
food supplying power of 
heavy soils are improved by 
proper crop rotation. In 
short, a continuous economi
cal crop production is de
pendent upon a proper crop 
rotation. Soils should not be 
allowed to remain bare over 
the winter if this can be 
avoided because erosion by 
wind and water and the 
leaching of plant food is too 
expensive. Organic matter 
should never be burned off 
of the land because the or
ganic matter is destroyed and 
nitrogen goes off into the air.

Know the Lime Require* 
ment of Your Soil

While the proper degree 
of acidity or alkalinity in the 
soil for the ideal growth of 
most crops has been very 
well established, to obtain 

this condition is an individual prob
lem for each soil. The soil clay and 
organic matter have the power to hold 
available the plant food necessary for 
the growing crop. This same complex 
becomes acid in nature and depleted for 
bases (calcium, magnesium, potassium,

Im p ro p er su rfa c e  d rain age.

Im p ro p er in te rn a l so il d ra in ag e . 

F ig . 2 .  S o il d ra in age.
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S o il  h as good in te rn a l 
d ra in ag e .

S o il  has m ottled  B  horizon  
— p o o r d rain age.

F ig . 3 .  D eterm in in g  in te rn a l d rain age.

and sodium). For the opti
mum growth of tomatoes, 
most vegetable crops, and 
many farm crops, this com
plex should be about 60 per 
cent saturated with calcium 
and about 20 per cent satu
rated with magnesium. In 
other words, when the soil 
is limed the acid nature of 
the clay and organic matter is 
saturated with the calcium 
and magnesium supplied by 
the liming material. This 
phase of soil improvement is 
very important.

However, soils differ tre
mendously in the amount of 
lime necessary to give the desired re
sults. The pH value of the soil only 
gives the extent of the depletion, but a 
test for calcium, magnesium, and the 
organic matter content and a knowl-

Iedge of the soil type give information 
for determining the lime required. 
Each successful grower must have this 

I information either through scientific 
I analyses or through practical study. It 
| is far easier and less expensive through 
| laboratory studies than through prac- 
I tical experiments. See Bulletins 1 and 
I 2 of Campbell Soup Co. Research De- 
I partment. Sandy soils change more 
B rapidly than heavy soils and must be 
I subjected to chemical anal- 
I yses more often. *

Satisfying the lime require- 
■ ment of the soil is only an- 
I other step in getting ready 
I ôr maximum crop produc- 
j tion and supplying the other 

major plant food elements is 
another necessary step.
Know the Requirements of 
Your Soil for Nitrogen, 
Phosphorus, and Potash
The amount of nitrogen 

held in the soil is almost en
tirely associated with the or
ganic matter content. The 

| rate at which it becomes 
available is almost entirely 

I dependent upon the texture

of the soil, the composition of the 
organic matter, and the prevailing 
climatic conditions. The soil organic 
matter analyzes about 5 per cent 
nitrogen; therefore, if a sandy loam soil 
has 15 tons of humus to the acre (1.5 
per cent) it will have approximately 
1,500 pounds of nitrogen to the acre. 
Of this, probably less than 5 per cent 
will be nitrified in a year. Since some 
of the nitrogen is lost to the air and some 
leached, it is obvious that the supple
mental must be supplied from cover 
crops, manure, and commercial fertili
zer. A crop of 10 tons of tomatoes will 
utilize more than 100 pounds of nitro
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C orn  sto v er.

Soyb eans.

Fig

W eed grow th, restin g  th e  so il.

5 .  E x c e lle n t so il im p roving cro p s.

gen and it requires a ton of 5-10-10 
fertilizer to supply 100 pounds of nitro
gen. However, if the mere addition 
of 100 pounds of nitrogen to the soil

was all that was necessary 
to supply the nitrogen, it 
would be pretty simple, but 
this nitrogen must become 
available as the plant needs 
it or it may be lost through 
leaching. The status of the 
absorption of nitrogen by
3,000 tomato plants is ap
proximately 3 or 4 pounds 
the first month, 25 or 30 
pounds the second month, 
and 50 or 60 pounds the 
third month. However, the 
plant is not in physical con
tact with all of the soil so 
there must be actually more 
than the above specified 
amounts available in the soil 
at any given time. Heavy 
silty loam soils may have 3 
per cent organic matter and, 
due to the clay content, 
would have to have that 
amount to be equal in im
mediate fertility to a sandy 
loam with 1.5 per cent or
ganic matter. A silty loam 
with 3 per cent organic mat
ter would have 30 tons of 
humus or 3,000 pounds of 
nitrogen. However, due to 
the compact nature of the 
soil the organic matter would 
oxidize more slowly and 
would only give available 
about the same amount of 
nitrogen as the sandy soil.

The safest way to have ade
quate nitrogen in the soil 
available to the plant is 
through a good organic mat
ter content and supplemented 
by plant debris, manure, and 
commercial fertilizers. An 
analysis of the soil for the 
organic matter content and a 
knowledge of the plant ma- 

• terial returned to the soil 
give the grower a working 

basis for nitrogen fertilization. See
Bulletins 1 and 3 Campbell Soup Co., 
Research Department.

(Turn to page 44)



Boron Content of Mississippi 
Soils and Plants

E )  R u ,J t  C o lem a n

D epartm ent o f Agronorpy, Mississippi State College, State College, Mississippi

SOILS vary greatly in the amount of 
boron which they contain and dif- 

ferent plants vary in the amount of 
boron which they require. It is im
portant to know the boron content of 
the most important soils and plants of 
each state. In order to obtain informa
tion on the boron content of Mississippi 
soils, representative soil samples were 
taken from the most important soil 
types of the State, and the available 
boron in each soil was determined in 
duplicate by the Berger-Truog method.1 
In most cases the A and B horizons of 
the soils were sampled and in some 
cases the C horizon was also sampled. 
The results of the analyses are shown in 
Figure 1.

The results show considerable varia
tion in the available boron of the A 

j horizon of Mississippi soils. The avail
able boron in the B and C horizon was 
more consistent throughout the State. 
In most of the soils the A horizon con
tains more available boron than the B or 
C horizon; naturally this was expected 
since the A horizon contains more 

1 organic matter.
The results in Figure 1 give informa- 

I tion on the relative amounts of avail- 
| able boron in the different soil areas of 

Mississippi. The soils of the Delta 
area are much higher in available boron 
than other soils of the State, and it 
would appear from the analyses made 
that most Delta soils contain about 2 
ppm. available boron. In general, the

l Berger, K. C. and Truog, E. Boron determi
nations in soils and plants. Ind. Eng. Chem., Anal. 
Ed., 11:540-545. 1939.

soils of the Brown loam contain more 
available boron than soils of the other 
areas, outside of the Delta. The soils 
of the Longleaf Pine and Gulf Coastal 
areas in southern Mississippi probably 
contain less available boron than any of 
the other soils.

If the available boron, as determined, 
is indicative of the amount of boron 
available to plants, one might conclude 
from the results in Figure 1 that many 
soils, especially those in the Delta area, 
already contain enough boron to supply 
the needs of most plants; while many 
others, especially those in southern Mis
sissippi, contain too little boron and 
probably need boron applications for 
the proper growth of plants.

Boron Content of Different Plants
In order to determine the boron re

quirement of different crops, samples 
were taken from the most important 
plants grown in the State, and the boron 
content of the plants, as well as the soils 
from which they were taken, was deter
mined by the Berger-Truog method.1 
The results of these analyses are shown 
in Table 1.

In general, the leguminous plants 
contained more boron than the non- 
leguminous plants. Alfalfa, the vetches, 
and the clovers contained much more 
boron than oats, carpet grass, and corn. 
Even on the same soil type containing 
about the same amount of boron, the 
leguminous plants absorbed more boron. 
For example, hairy vetch grown on Nor
folk sandy loam with 0.65 ppm. boron 
contained 13.0 ppm. boron, while oats 
grown on Norfolk sandy loam with

11



12 B et t er  C rops W it h  P lan t  F ood

0.93 ppm. available boron contained 
only 3 ppm. boron. Naturally, the 
amount of boron absorbed by the plants 
was partially determined by the amount 
of available boron in the soil. For ex
ample, hairy vetch grown on Norfolk 
sandy loam with 0.65 ppm. boron con
tained only 13.0 ppm. boron, while 
hairy vetch grown on Sarpy sandy loam 
wjth 2.1 ppm. boron contained 44.3 
ppm. boron. Hairy vetch grown on 
Sarpy sandy loam, with three times as 
much available boron as Norfolk sandy 
loam, absorbed three times as much 
boron.

Of the different kinds of plant tissue 
analyzed for boron, leaves from tung 
trees contained the largest amount of 
boron (48.5 ppm.) even though the 
tung trees were grown on the soil (Rus- 
ton sandy loam) with the smallest 
amount of available boron (0.30 ppm.). 
This suggests that tung trees require 
large amounts of boron, and indicates 
that they can absorb it from soils which 
contain very little available boron. 
These results do suggest that tung trees 
may respond to applied boron.

Results of the plant analyses show that

different plants vary greatly in their j 
demand for boron. In general, the 
leguminous plants require large 
amounts of boron and will probably 
respond better to boron applications 
than the non-legumes.

Effect of Boron Applications Upon 
the Boron Content of Soils and Plants i

Further information on the relation
ship between the amount of available 
boron in the soil and the amount of 
boron absorbed by plants was obtained 
by analyzing soils and plants from field 
and greenhouse boron experiments. 
These results are shown in Tables 2 
and 3. Results from the field experi- j 
ments show that an application of borax 
to the soil did not greatly affect the 
boron content of the soil, although in 
most cases it slightly increased the boron 
content. However, applications of 
borax to the soil greatly increased the j 
boron content of cotton plants, having 
increased it on Ruston sandy loam from
11.5 ppm. on the untreated plot to 19.0 
ppm. on the boraxed plot. An applica
tion of lime to Ruston sandy loam re
duced the available boron in the soil and

T a b l e  1 .— T h e  B o r o n  C o n t e n t  o f  D i f f e r e n t  P l a n t s  G r o w n  o n  D i f f e r e n t  S o i l s

Kind of plant tissue Boron 
in plant

Available 
boron 
in soil 

(A horizon)
Type of soil

p. p. m. p. p. m.
Oats, leaves and stems........................................ 4 .0 0 .60 Atwood sandy loam
Hairy vetch, leaves and stems.......................... 15.0 0.81 Atwood sandy loam
Oats, leaves and stems........................................ 3 .0 0.93 Norfolk sandy loam
Hairy vetch, leaves and stems.......................... 13.0 0.65 Norfolk sandy loam
Oats, leaves and stems........................................ 3 .0 0.75 Ruston sandy loam
Hairy vetch, leaves and stems.......................... 44.3 2.10 Sarpy sandy loam
Willamette vetch, leaves and stems................ 45.0 2.10 Sarpy sandy loam
Bur clover, leaves and stems............................. 36.5 2.10 Sarpy sandy loam
Alfalfa, leaves and stems.................................... 22.5 2.10 Sarpy sandy loam
Alfalfa, leaves and stems.................................... 25.5 2.30 Sharkey clay loam
Carpet grass, leaves and stems......................... 3 .5 0.60 Norfolk sandy loam
Lespedeza, leaves and stems............................. 12.8 0.60 Luverne sandy loam
Corn, leaves............................................................ 8 .5 0.90 Brandon silt loam
Cotton, leaves........................................................ 21.0 0.90 Brandon silt loam
Com, leaves............................................................ 5 .0 0.80 Atwood sandy loam
Cotton, leaves........................................................ 9 .3 0.80 Atwood sandy loam
Tung tree, leaves.................................................. 48.5 0.30 Ruston sandy loam
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lalso the boron content of the cotton 
Iplants, but an application of borax with 
[the lime corrected this by increasing the 
(boron content of both the soil and the 
plant. The cotton in the field experi
ments was damaged so badly by boll

weevils that the yields were of no value. 
An analysis of the plants, however, does 
show that where boron was applied to 
the soil, cotton plants absorbed more 
boron than where it was not applied.

( Turn to page 42)



B o b  A nderson rev eals one secre t to  su ccessfu l o rch ard in g — a good grass cro p  th a t ties  down and 
b u ild s  up th e  so il. He uses d o m estic  ryegrass and o th e r  cro p s as w inter cov er and d isks them  i n t j

th e  to p so il in  sp ring .

Orcharding

W J te r  

Soil Conservation Service

^T^EED the soil if you want the soil 
X  to feed you” is the principle on 

which Bob Anderson operates his 95- 
acre fruit farm in the Van Buren Soil 
Conservation District, Van Buren 
County, Michigan. He has found that 
the soil will pay well for the best treat
ment.

The Anderson farm is located in that 
sandy area of western Michigan where 
orcharding can be highly profitable.
It also can easily be a complete failure 
if the soil is not tied down. Four miles 
away great dunes are creeping eastward 
under the force of winds off Lake 
Michigan. Several fruit farms in this 
vicinity have “gone to pot” because the

1  1 1  
the Ground Up I

W . # o k n  \

M ilwaukee, W isconsin

soil was mistreated and allowed to blow 
away.

The most striking example of such 
waste is the famous Packard farm up 
the road a half mile from the Anderson 
place. In 1900 that farm produced tha 
peaches which won grand prize at tha 
International Exposition in Paris i 
France. Today it is a tragic reminder 
of man’s neglect in land management 
The prize trees have been replaced by 
sassafras sprouts and other scrubby 
growth, the topsoil is gone, and the) 
wind has gouged great holes in the 
sandy subsoil. All that remains to re 
call more prosperous days is the con' 
crate foundation where a fine hous«

14 -
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once stood surrounded by well-placed 
shrubs.

In contrast, Bob Anderson has a well- 
protected farm and orchard of peach, 
apple, plum, and pear trees. He built 
his orchard on sound practices—liter
ally built it from the ground up. With 
the cooperation of his soil conservation 
district and technicians of the U. S. 
Soil Conservation Service, he has de
veloped a complete plan for conserving 
and improving the soil resources of his 
farm.

Bob is one of nine children of a steel 
foundry foreman who reared his family 
on an original 20 acres of the present 
Anderson farm. The only one who 
didn’t go to college, Bob began his 
career in orcharding at an early age 
because of necessity, his older brothers 
having left the farm, and the next in 
line being five sisters. When he took 
over the 20 acres he initiated a soil- 
building program that left his conserva
tive parent flabbergasted.

Plenty of fertilizer and organic mat
ter go into the soil-feeding program. 
Each mature apple tree now receives 
from 25 to 40 pounds of 3-12-12 or

3-9-18 fertilizer annually and Anderson 
thinks he will increase the amount. 
Each mature peach tree receives up to 
10 pounds per tree.

Why not put on lots of fertilizer, he 
says. The increased production of fruit 
more than pays for it. Anderson claims 
to have hauled the most expensive two- 
horse wagonload of fertilizer in Michi
gan. It cost him $260 back in the late 
20’s.

Organic matter is supplied by an an
nual crop of rye seeded in the fall and 
disked repeatedly in late spring and 
early summer to mix the residue well 
with the surface soil. The ground is 
fallowed in summer.

Field crops are not grown except to 
feed 3 head of livestock, or to feed the 
soil. The reason—one crop of peaches 
brought as much income as he could 
have obtained from 35 crops of wheat 
at 35 bushels an acre. If this sandy 
land isn’t suitable for fruit or truck 
crops, it had better be put back in tim
ber, is the theory. But it is good fruit 
land when properly managed.

Some orchardists won’t put young 
( Turn to page 49)

H. H. B en n ett, C h ie f o f  th e  U . S . S o il C onservation  S erv ice , lo ok s over th e  “ ru in s”  o f  the  once 
fam ous P a ck a rd  orch ard  w hich grew th e  grand p rize  p eaches shown a t th e  In te rn a tio n a l E xp o sitio n  
In P aris, F ra n c e , in  1 9 0 0 .  W ith  its  fo u n d a tio n — th e to p soil— scooped off by wind ero sio n , th e

orch ard  gave way to  sassa fras and b ram b les.



An exam p le o f  a d iversified  fa rm e r  using  co tto n  as one m eans o f  o b ta in in g  cash  in com e. In  the 
backgro u n d  are  a p each -p ack in g  shed and o th e r  fa rm  b u ild in g s.

South Carolina Experts Tell 
How to Grow Cotton

^  ^ a c l /\A Jo o ten

Farm  Credit Adm inistration, Colum bia, S. C.

T HE Clemson College Extension 
Service in South Carolina, which 

has done much to improve the quality 
and yield in cotton throughout the 
Palmetto State by aiding farmers in 
their problems concerning the fleecy 
product, have presented some high
lights on how to produce the largest 
profitable yields of cotton per acre.

The data were prepared by a Com
mittee of Extension experts, with rec
ommendations furnished by represen
tatives from a cotton seed company, the 
South Carolina Cotton Seed Crushers 
Association, the South Carolina Experi
ment Station, and others. All of these 
have had actual experience in various 
phases of cotton culture, growing, har
vesting, and ginning.

In a brief introduction, the cotton 
experts declared:

“If South Carolina is to continue to 
lead the South in cotton improvement, 
farmers of the State should organize 
themselves in one-variety cotton im
provement associations for the produc
tion of good quality cotton and use the 
best practices in production as well as 
harvesting and ginning.

“Every soldier requires one-half bale 
of cotton, which is ten times what the 
average civilian uses.. The competition 
of synthetic fibers is now being felt es
pecially from rayon, but the vast food, 
feed, and ammunition values of cotton 
remain.

“The average acre of cotton in South 
Carolina in 1942 and 1943 produced

16
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89.5 pounds of oil along with 252 
pounds of meal, 51 pounds of linters, 
and 125 pounds of hulls.”

Certain practices are next recom
mended in order for farmers to get the 
largest economic yields of high quality:

1. Grow only those well-bred varie
ties of proven worth and known ger
mination that normally produce a staple 
of one inch or longer. 2. Plant only 
wilt-resistant varieties on wilt-infested 
soils. 3. Where possible, regin all 
planting seed, and treat all planting 
seed with Ceresan.

What should be done about soils and 
preparation? Three things says the 
Committee: 1. Select the most fertile, 
warmest, and best drained soil, which 
experience has shown will grow off 
cotton fastest, and which will under 
normal conditons produce at least three- 
fourths of a bale per acre. 2. Prepara
tion should be thorough and shallow, 
using a disc in addition to turning 
where a cover crop has occupied land.
3. Use rows 30 to 36 inches wide on 
Piedmont and Sandhill areas and 36 to 
42 inches in Coastal Plains areas. The 
wider rows are especially for the longer 
length staples.

Soil Conservation Service Photo

M opping co tto n  fo r  b o ll weevils w ith 1*1 -1  
m ix tu re .

As to fertilization the Committee 
recommends:

1. Apply fertilizer and bed 10 days 
before planting if possible.

2. Side-placement of fertilizer is de
sirable. Place the fertilizer 2 to 3 inches 
to the side and 2 inches below seed 
level. If this is not practical, use a 
small sweep or shovel plow to mix the 
fertilizer in the drill before bedding. 
Thorough mixing of fertilizer with soil 
is important.

3. Use 500 to 1,000 pounds of fer
tilizer per acre under the cotton, de
pending on soil type and fertility of 
land. Formulas recommended are
4-10-6, 4-8-8, and 5-10-5.

4. After chopping side-dress with 
100 to 150 pounds of readily available 
nitrogen. If the 150-pound rate is 
applied, make two applications, the 
first application after chopping and the 
second three weeks later, depending on 
weather conditions. Where rust ap
peared in previous years or where le
gumes preceded cotton, top-dress with 
50 to 100 pounds of muriate of potash 
with first application of nitrogen.

5. On the average cotton land, use 
one ton of lime per acre every three 
to five years.

The Committee says there are three 
things to remember when it comes to 
planting: 1. Early planting usually
gives highest yields. 2. Use at least one 
bushel per acre of seed germinating 
not less than 80 per cent. Plant larger 
amounts if germination is less than 80 
per cent. A full crop is not possible 
without a good stand. 3. Plant on a 
firm seedbed.

The instructions on cultivation are 
simple and to the point: 1. Thin cotton 
to two to three stalks per hill every hoe- 
width apart. Do not destroy the stand 
of cotton by careless chopping, hoeing, 
or plowing. Close supervision should 
be given to this practice. 2. Cultivate 
shallow and often enough to control 
weeds and grass.

Boll weevils will play havoc on most 
cotton farms unless something is done 
about them. Here are the recommen
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dations of the South Carolina Com
mittee for the control of the pest:

1. To control the boll weevil, make 
three early applications of 1-1-1 poison 
mixture at intervals of five to seven 
days. Make the first application just 
before the first squares appear. Pre
pare poison by mixing well one pound 
of calcium arsenate and one gallon of 
water, add one gallon of black strap 
molasses, and mix thoroughly. Use this 
mixture same day it is prepared. Apply 
with a mop held in front of the worker 
so as to strike the cotton plant one to 
two inches below the bud, pushing the 
plant over so that most of the poison 
is applied to the underside of leaves 
and on stems. There are several me
chanical mopping machines that have 
proven satisfactory. Where any one 
application is washed off by rain within 
24 hours, it should be immediately re
peated. There are several substitutes 
for trfolasses which are proving effec
tive.

2. Where as many as one out of 10 
squares on the stalks are punctured, 
later applications of .calcium arsenate 
dust and lime (equal parts) may be 
made at the rate of about 4 to 6 pounds 
per acre, at intervals of 4 to 5 days until

a total of three applications are made. 
If any application is washed off by rain 
within 48 hours, it should be immedi
ately repeated. The amount of calcium 
arsenate applied per acre should be kept 
as low as possible to prevent soil poison
ing and lice damage. The addition of 
two per cent nicotine in the dust should 
be made to keep down plant lice when 
necessary. When the nicotine mixture 
is used it must be applied when the 
temperature is high and the air is very 
still to be effective.

3. Picking up squares, beginning 
when first blooms appear and repeating 
weekly for three weeks, is a good prac
tice where labor is available.

4. It should be remembered that 
good all-around cotton farming is a 
vital factor in making cotton under boll 
weevil conditions, and poisoning is just 
another aid.

Harvesting and ginning are impor
tant to both farmers and ginners. The 
committee has six suggestions for the 
farmers:

1. Pick promptly after opening to 
preserve value. Cotton may damage 
in the field even if bad weather or 
storms do not occur. 2. Keep trash out 

{Turn to page 42)

Soil Conservation Service Photo
D istr ic t  C o n serv ation ist, P ee  D ee so il con serv atio n  d is tr ic t , l e f t ,  w ith a group o f  field 

tech n ic ia n s  in  con su lta tio n  on a fa rm  program .



Gravel-Culture Tumatoes
e f  R ic k a rd  W . C a U U t

A. and M. College, Stillw ater, O klahom a

AN upstart of a fruit, the love apple, 
looked upon intolerantly before 

1830, has handed down a royal legacy 
that celebrates its 115th anniversary 
this year. The love apple became the 
tomato and the tomato has unleashed 
a heritage that won’t stop and its legacy 
has not ceased to bring increasing divi
dends.

Among the current exponents of 
tomato culture today horticulturists of 
the Oklahoma A. and M. College are 
making some of the most noteworthy 
strides west of the Mississippi. “Hot
house guinea pigs,” that’s what they 
call them growing in various proven 
experimental plots in the college green
house. Among these long-term ex
periments are the wonderful specimens 
grown by a process called hydroponics, 
chemical gardening, tray agriculture, 
bathtub or dirtless farming, and most 
currently, gravel culture.

Rudimentary gravel culture was 
popularized and propagandized a few 
years ago by W . F. Gericke, of Cali
fornia, yet the process was known to 
Europeans even in 1699. The success
ful cistern solution was originated by 
Wagner and Poesch of Ohio.

The fundamental idea underlying 
this method is to supply the roots of 
the plants with proper minerals re
quired for normal growth. By this 
method the plants are grown in either 
water, sand, gravel, cinders, or other 
similar materials to which sufficient 
plant food is supplied in solution.

Back of this process in the Midwest 
are two Sooner scientists, W. Raymond 
Kays and Franklin A. Romshe, who 
are making of it a realistic, paying 
proposition. Back of them is Elmer L. 
Hartman, who started the new process

F ra n k lin  A. R om she, O klahom a to m ato  sp ecia l
is t , exam in es r ich  c lu sters  o f  to m ato es, rooted  
in  gravel, grow n w ithout so il, and  d ep en den t on 
p lan t food  in  w ater so lu tio n  fo r  th e ir  liv e lih oo d .

at A. and M. several years prior to his 
recent entry into the armed forces, and 
Dr. Frank B. Cross, department head. 
These men are hard at work for step
ped-up wartime food production and 
for the postwar period.

Gravel culture is their current scien
tific twist. It is making the tomato 
season a year-round cycle in cold cli
mates and revolutionizing the present 
and future of greenhouse winter gar
dening. What it is doing with substi
tute plant food from natural sources 
for tomatoes, it can do for cucumbers, 
melons, and other vegetables and 
flowers. The process has about shifted 
out of the experimental era.

Oklahoma horticulturists have al
ready sent gravel culture to war. It 
went to the distant South Pacific atolls 
when two army personnel officers 
heard of the process on a recent trip

19
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to Oklahoma. They visited the A. 
and M. greenhouse, observed the 
method, took notes on procedures and 
formulas, and returned to their dis
tant outposts with necessary chemical 
nutrients. They tried out tomatoes, 
melons, and lettuce in a gravel base. 
They had no soil to work in. Their 
experiment worked.

Although gravel culture looks sim
ple, it is as precise as an equation. 
Tomato seeds are first planted in soil. 
They are transferred and anchored in 
gravel-filled benches when about six 
or eight inches high. Beneath these 
benches are three-foot canals of chem
ically nutritioned water that is pumped 
by a continuous circuit into the gravel, 
making the necessary food available to 
the plant roots.

The plants are set out early in Sep
tember and begin their yields about 
mid-November. The chemical plant 
food is changed every month and the 
cost of the nutrient is relatively low. 
The feeding fluid contains potassium 
nitrate, ammonium sulfate, magnesium 
sulfate, calcium sulfate, and monocal
cium phosphate in proper proportions.

The advantage of gravel-culture to
matoes over hothouse plants, as seen 
today, lies in the fact that the method

saves time and money in the long run, 
allows a minimum number of opera
tors to achieve maximum results, pro
duces tomatoes at an earlier maturity, 
does away with weeds and soil culti
vation, and is the quickest method for 
current experimentation on stem 
growth and production expectancy.

Sand and gravel cultures in which 
the plants grow in an inert media for 
support and into which the solution is 
pumped at intervals to supply water 
and plant food, such as the A. and M. 
tomato project, are better able to ob
tain the necessary air as well as water 
for proper growth since they are not 
continually submerged. The plan may 
well be compared with sub-irrigation.

Plant spacing, temperature, fertiliza
tion, stem size, leaf maladies, with ac
cent on pollenization, summarize to 
some extent the major points for ob
servation during the growing period.

Taking their cue from only slightly 
developed sources, experimenting con
stantly, these Oklahoma specialists 
have produced gravel-culture plants 
that grow to a maximum length of 25 
feet and are loaded with tomatoes. In 
one small plot of 144 plants alone, the 
yield is 640 pounds of tomatoes in a 

( Turn to page 46)

Gravel-culture tom atoes are firm, lull-flavored, and grow luxuriantly on hothouse vines.



Balanced Sods in Orchards
i rc iuB f  % J  V . Q r

Pennsylvania State College, State College, Pa.

BALANCED sods in the orchard 
are to the fruit grower what good 

hay and pasture sods are to the live- 
I stock farmer. They represent an ad

vantage by which an equilibrium is 
maintained between the cash crop and 
the soil. Continued production con
sists of maintaining a balance between 
opposing forces. In the orchard, the 
opposing forces are represented by loss 
of top soil through erosion, loss of nutri
ents by leaching, loss of organic matter 
by accelerated decay, loss of moisture- 
holding capacity in the soil, and loss of 
ground cover by poor management 
practices. These opposing forces are 
largely balanced by means of good 
sods which in turn must themselves be 
balanced against other factors.

According to the best evidence, a 
truly balanced sod is roughly half

grass and half legume. An all-grass 
sod requires abundant supplies of nitro
gen and can make none. An all
legume sod produces nitrogen in excess 
but builds little organic matter in the 
soil. By combining the two, the nitro
gen-hungry grass is fed by the nitrogen- 
gathering legume and organic matter is 
built at a more rapid rate by the union. 
The production of dry matter of the 
balanced sod, as compared with an un
balanced sod, is represented by these 
general figures:

Pounds dry 
matter per 

acre •
Grass alone......................................... 3,000
Legume alone.....................................4,000
Grass plus legume (balanced sod) . 6,000

The species in a sod must be balanced 
against the forces of climate if the sod

Harvesting o f seed is in progress on this luxuriant Ladino clover-m ixed grass sod in the orchards at
Pennsylvania State College.
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is to be effective. There is considerable 
overlapping, but one would not select 
lespedeza for New England orchard 
sods nor would red fescue, which does 
so well in northern cool climates, neces
sarily be selected for hot dry sites to the 
south. Bermuda grass grows well south 
of the Mason-Dixon Line but is not 
winter hardy to the north. Ladino 
clover seems to be adapted over the en
tire northeastern region, the same as 
alfalfa, red clover, and white clover. 
The more common, widely adapted 
grasses for the Northeast include the 
bluegrasses, the fescues, orchard grass, 
and timothy.

Two Types of Sod
A sod must be balanced against cer

tain soil conditions. Low organic-mat- 
ter content frequently is an opposing 
factor in orchard soils. This means 
lower moisture-holding capacity and 
poor physical condition of the soil. 
Where this occurs, it is important to 
select those species which tolerate these 
conditions. Red fescue grows better 
than many other grasses under.these ad
verse conditions. Kentucky bluegrass 
thrives best where the soil is relatively 
high in organic matter and holds mois
ture well. Ladino clover grows best 
where soils are high in fertility, organic 
matter, and moisture. Sweet clover, 
birdsfoot trefoil, and lespedeza, on the 
other hand, tolerate the more unfavor
able conditions of low organic matter 
and low moisture-holding capacity.

In order to have a balanced sod for 
different types of management, there 
are two types of sod to consider: First, 
the temporary sod which is destroyed 
regularly at a certain season and then 
reestablished; and, second, the perma
nent sod which is desired to remain pro
ductive for many years. With the per
manent sod, two types of management 
are practiced: First, periodic mowing 
to control seeding of weeds and certain 
undesirable grasses; and, second, an al
most complete neglect of mowing 
which with certain species produces an 
undesirable, unbalanced sod that largely 
fails in its intended purpose.

A temporary sod should be one which 
is readily destroyed but which can be • 
reestablished quickly and easily. Rye
grass and lespedeza or ryegrass and 
vetch are balanced temporary sods that 
will fill most requirements. Perma
nent sods which require frequent mow
ing for best results *are Ladino clover- 
grass mixtures. Where little or no 
mowing is likely to be done, a better 
balanced sod may be red fescue and 
birdsfoot trefoil or bluegrass and birds
foot. It is recognized that Ladino 
clover is one of the better orchard cov
ers and also that birdsfoot trefoil is as 
yet practically unknown to orchardists. 
But from the standpoint of a balanced 
sod against some of the stated opposing 
forces, I submit that there may be some 
of these lesser-known grass-legume com
binations which may be decided im
provements over the sods now in use.
In many cases, it will come down to a 
decision as to whether to select a bal
anced sod and then condition the soil 
and management to fit that sod, or to 
select a balanced sod that fits the ready- ■ 
made conditions. This decision is for
ever and unalterably one which the 
individual must make.

Some sods may be better balanced _ 
than others in their effect on the main' 
crop—the fruit crop. It is generally 
agreed that deep-rooting alfalfa may 
compete too seriously with the trees for 
moisture during critical periods. The 
same would be true of sweet clover if 
it were allowed to grow to maturity. A j 
sod which tends to become dormant 
during dry spells, such as bluegrass 
or red fescue, offers little competition 
for moisture. Likewise, it has been 
indicated that certain sod crops harbor 
diseases and insects of fruits worse than 
others. Proper balance here would in- 
dicate selection of those sods that are 
least competitive to the main crop.

Thus far, we have discussed those 
factors which necessitate balanced sods 
together with some of the advantages of 
balanced sods. The next step is that 
of how to establish and maintain them 
to the best advantage.

Recent experiments on pastures and
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hay fields prove that the simplest and 
most effective method of establishing a 
grass-legume cover is to destroy exist
ing vegetation in the summer or early 
fall by discing or harrowing. The im
portant thing is that the lime and fer
tilizer are worked into the soil in the 
fall where they will be ready to go in 
the spring. Leaving the trash on the 
surface prevents erosion and greatly 
aids in the absorption of moisture. 
To consider that the rough surface 
wouldn’t be much of a seed bed is 
an error. When the seed is sown on 
the frozen soil about the time honey
combing takes place, it will find as good 
a place to germinate and grow as 
though a drill had been used. More 
than this, the rotting organic matter 
acts as a tonic and a stimulant to the 
young grass, and the early quick start 
gets the grass ’way out ahead of the 
weeds. Spring preparation is all right, 
but the seeding is bound to be later, 
weeds will be worse, and the live grass- 
cover over winter is bound to harbor 
mice. I am not advocating the de
struction of the ground cover every fall, 
not by any means. I ’m thinking of 
the growers who do not have the “bal
anced sods” they need and who may 
be in the business of establishing a dif

ferent kind of a sod from the one 
they have.

As important as balancing sods for 
best results is the question of balanced 
fertilization. Without the latter, the 
first may be extremely difficult of 
achievement. If soils are highly pro
ductive and the fertilizing program 
has been of the highest type, there may 
be no need for any additional fertilizer. 
But when sods are thin, weeds are 
prevalent, and the need for fertility is 
evident, good grass and legume seed 
should not be wasted by sowing it on 
unfertilized soil. It is too precious to 
waste in these days of Ladino clover at 
$2.50 a pound and red fescue at 85 
cents.

Where fertilizer is needed, a recom
mended fruit fertilizer is the first 
choice. For the cover crop a good 
complete fertilizer will be best—say 
400 to 500 pounds to the acre of an 
8-16-16, 4-12-12, or similar analysis. 
Next best is an 0-1-1 ratio (0-12-12 or 
0-14-14) at around 500 pounds to the 
acre. Legumes need ample supplies 
of phosphorus and potash, especially 
where no manure can be supplied. The 
important thing is to get this fertilizer 
worked into the soil during the discing 
operation. Experiments have shown

that the fertilizer 
is not lost during 
the winter when 
the trash is left on 
the surface. A 
program like this 
is going to cost 
money, true, but 
an orchard can be 
no better than the 
cover, and the 
cover will be the 
first to tell when 
the fertility level 
begins to drop. 
It may be expen
sive to wait until 
the fruit crop tells 
the story.

The selection of 
the kind of sod to 
grow is one of the

T h is  P en nsylvan ia  orch ard  shows th e  resu lts  o f  seriou s sheet ero sio n . L ack  
o f  a b a lan ced  sod and excessive cu ltiv a tio n  a rc  resp o n sib le  fo r  th is

co n d itio n .
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important phases of having balanced 
sods in the orchard. Some of the fac
tors of management have been dis
cussed, but one feature deserves further 
mention. No matter what in the way 
of grasses and legumes is selected, mow
ing will be essential for the good of the 
sod itself. Young grass and clover 
plants are easily choked by weeds, and 
weeds are bound to be present in a 
good soil. One exception is orchard 
grass which seems to be able to survive 
even under a heavy weed cover. I 
wonder if it didn’t get its name by the 
very fact that it was one of the few 
grasses that could survive the rough 
treatment and the heavy competition in 
old, heavily shaded orchards.

Ladino clover seems to be an out
standing favorite among orchardists. 
It is a newcomer to us but an extremely 
popular one. It grows well on most of 

, our soils but does best where the soil 
is rich and moist, or where the fre
quently clipped growth is allowed to 
fall to the ground where it acts as a 
mulch to keep the soil cool and 
moist* Consider now that the leaves 
and petioles of Ladino clover may 
analyze as high as 38 per cent protein 
on a dry basis, which is equivalent to

about six per cent nitrogen, and that the 
total dry matter production of a good 
Ladino sod in a year may be over two 
tons to the acre. It can be realized that 
with a balanced sod there is a lot of 
nitrogen being fed to the trees out of 
the air by way of the Ladino clover. 
Better than that the loss of calcium, 
phosphorus, and potash will be small 
because the roots continue to draw these 
minerals from the soil and re-deposit 
them on the surface where the leaves 
decay and return the minerals to the 
soil and to the trees in an available 
form.

Ladino clover seedings will be most 
successful under these conditions:

1. A nearly “sweet” or neutral soil 
(pH value of 6.5 to 6.8).

2. Ample balanced supplies of phos
phorus and potash.

3. A solid seed bed.
4. Surface seedings on frozen ground 

in late winter.
5. Sowing one to two pounds to the 

acre with light seedings of non-com
petitive grasses like timothy or red 
fescue (not over five pounds to the 
acre of the grasses). Right here I want 
to say that I have been impressed by the

( Turn to page 46)

T h is  p each  o rch a rd  In A dam s cou n ty , P en n sy lv an ia , p lan ted  on  co n to u r w ith terra ce s  and cover crop 
o f  rye and v etch  fo r  sum m er m u lch , em phasized im p o rtan ce  o f  good m anagem ent.



Selective Service for Each Acre

S g  J .  W . S a r g e n t

Soil Conservation Service, Spartanburg, South Carolina

LAND U SE C A P A B IL IT Y  CLA SSES

S U IT A B L E  F O R  C U LTIV A TIO N  
I .  R eq u ires  good so il m anagem ent p ra ctices  

only .
I I .  M oderate co n serv atio n  p ra c tice s  necessary.

I I I .  In ten siv e  con serv atio n  p ra ctice s  necessary .
IV . P ere n n ia l v eg eta tio n -in freq u en t cu ltiv a 

tio n .

T HIS country is committed to the 
policy of selective service, not only 

of its manpower, but of its factories in 
meeting war production goals. Selec
tive service of acres to meet agricul
tural production requirements for the 
postwar as well as the war period means 
on the one hand, using the land accord
ing to its ability and treating it accord
ing to its needs, and on the other, it 
means meeting production require
ments on a basis of sustained yield. 
This is certainly of as much importance 
as selective service in any undertaking.

NO C U L T IV A T I O N -PA STU R E, H AY, W O O D 
LAND, AND W IL D L IF E

V . No re s tr ic tio n s  in  use.
V I . M oderate re s tr ic tio n s  in use.

V I I .  S evere  re s tr ic tio n s  in  use.
V I I I .  B est su ited  fo r  w ild life  and re cre a tio n .

A permanent agriculture can be guar
anteed (1) by carefully selecting, on the 
basis of the physical ability of the land 
to produce, the best use which the land 
may serve; (2 ) by adjusting this pro
duction to economic requirements; and 
(3) by treating these farms, fields, and 
acres in accordance with their needs 
and adaptabilities. It is a big order 
actually to locate these acres by their 
physical characteristics, to determine the 
use in which these varied lands can 
make their best contribution, and to 
specify and apply the treatment that
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they must receive. But we know of 
no prospect of a permanent agriculture 
without it. These are the things we 
mean by a Soil Conservation District 
Program.

We are in an all-out fight which does 
not end with military victory. We must 
win that victory, of course. But it’s 
more than our Army against our en
emy’s, it’s more than our Navy against 
theirs—it’s that and our farms against 
theirs, and against our unknown fu
ture, not for the duration only but for 
the long pull for sustained production. 
That’s why we insist on “Selective 
Service for Each Acre.” We can’t have 
poor, misused, ill-treated, washed-away, 
unproductive land represent us now or 
in the peace to follow.

The meaning of “Selective Service 
for Each Acre” is illustrated by the 
photograph.

Every acre of agricultural land can 
be made to produce the things needed 
now and later, but we do not expect 
to produce planes in a shell factory nor 
tanks in a shipyard. Neither can we 
expect sustained economic production 
of cotton, corn, peanuts, or other row 
crops on steep or eroded land best suited 
to trees or grass, because row crops 
cause severe soil losses which quickly 
make the land unfit for any productive 
use, perhaps for many years to come. 
Look at the green area—No. I land— in 
the photograph. Green is the “go” 
signal and means that this land can be 
used intensively for row crops without 
danger.

Yellow means caution, and this land, 
No. II, may be used but needs protec
tion—winter and summer covers, con
touring, rotation, and lime and ferti
lizer as required. Without such pro
tection, it may be expected to yield a 
bale of cotton in exchange for 12 tons 
of soil. If the land is protected, the 
bale of cotton may cost only three tons 
of soil. Without protection, the land 
may last 35 years under continuous use, 
but with protection the farmer can 
reasonably expect it to last upwards of 
100 years, depending on the degree of 
protection.

The larger part of this farm, as of 
most cotton farms, is No. Ill land. In 
the photograph, it is red—the danger 
signal. This land can be used, but it 
will be destroyed quickly unless the 
proper conservation practices are ap
plied. Such land generally is steep, or 
poor, or badly gullied, or all three. The 
treatment required necessitates a care
ful analysis and the application of 
proper intensive treatments before the 
land can be used safely for row crops. 
Land of this sort will produce cotton, 
but the cotton will cost around 75 tons 
of soil per bale without protection, and 
we cannot expect sustained yield. With 
protection, the cotton will cost around 
12 tons of soil per bale, which represents 
a saving we can’t afford to miss.

Other lands shown in the photograph 
are not generally suitable for row crops, 
but are suitable for grass, perennial hay, 
or trees. If the land’s capability is de
termined and proper conservation prac
tices are understood and applied, every 
acre may be kept in sustained produc
tion.

We cannot maintain—let alone in
crease—agricultural production, eco
nomically or otherwise, on eroded, 
wasted, depleted soils. Our agricul
tural production experience during and ■ 
after the First World War should serve 
us well now. In that emergency we 
brought a vast new acreage of land un
der the plow. The additional acreage 
actually increased production about 5 
per cent but created another emergency 
—the Dust Bowl in the West and in
creased gullying in the Southeast. 
There must be no repetition of those 
unnecessary errors.

Today with less labor, less fertilizer, 
less farm machinery, and less new land, 
agricultural production is being in
creased. Favorable seasons have helped 
and the determination, dependability, 
and ability of farmers have been vital, 
but this new “farm tool”—using the 
land according to its capabilities and 
treating it according to its needs, in
cluding application of needed soil and 
water conservation practices—accounts.

( Turn to page 43)
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Hay and Grain



Salt and Water



A b o ve: T h ere  is good p astu re  on th e  V o egeli B ro th ers* Brow n Sw iss F a rm  at M o n tice llo , W isconsin . 
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The Plant 
Speaks

As can be noted on the back cover of this magazine, the 
American Potash Institute is announcing completion of a 
new series of motion pictures entitled “The Plant Speaks.” 
Based on the methods of interpreting plant-food deficiencies, 
the series is divided into four reels to cover starvation symp

toms on the plants themselves, soil tests, tissue tests, and leaf analysis.
The films are in full color, 16 mm., and sound, and can be individually 

described as follows:

. T H E PLA N T SPEAKS TH RU  D EFICIEN CY SYMPTOMS pictures soil 
depletion and erosion, bringing out the tremendous losses of plant food resulting
therefrom. Deficiency symptoms on field and orchard crops are shown and
described in detail to familiarize audiences with the hunger signs with which 
plants will tell their needs. This film is on an 800-ft. reel and the running time 
is 25 minutes.

T H E PLAN T SPEAKS, SOIL T E ST S T E L L  US W H Y treats with this 
oldest and most widely used chemical method of inventorying a soil’s fertility— 
where and how to take soil samples on the farm and the value of soil tests when 
interpreted by experienced soil chemists. (On 400-ft. reel, running time 10 
minutes.)

TH E PLANT SPEAKS TH RU  TISSU E T EST S shows how a plant can be 
tested chemically in the field to see whether it is obtaining enough plant food 
from the soil. In this way it is possible to determine what fertilizers should be 
added so that the soil can provide the requirements of the growing crop. (On 
400-ft. reel, running time 14 minutes.)

T H E  PLANT SPEAKS TH RU  LEA F ANALYSIS explains what can be 
learned from the amounts of plant food in the growing plant. It records the 
function of leaves in crop production and shows how leaves are sampled and 
analyzed in the laboratory for their plant-food content. The value of this analysis 
in deciding upon the amount of fertilizer required by crops is emphasized. (On 
800-ft. reel, running time 18 minutes.)

This series of films has been added to the other motion pictures which the 
Institute is pleased to loan for showings by agricultural colleges and experiment 
stations, county agricultural agents, vocational teachers, government agencies, 
responsible farm organizations, and members of the fertilizer trade. The series 
is educational in nature, and previews by several official agriculturists have ap
praised it as a marked contribution in helping growers to understand this agri
cultural science in their service. It is most effective when the films are shown 
one at a time, that is, when booked for showings at least one day to a week apart 
and in the sequence in which they have been described here.

Because of war restrictions on film stock limiting the number of copies, requests
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for these pictures should be made well in advance of the desired dates of showing. 
Requests should include information as to the group before which they are to 
be shown, alternative dates of showing if possible, and the period of time of loan.

lX T a t in n n l  ^  1S we  ̂ ôr t îe Nation to Pause once a year and
l l d l l l l l l d l  seriously consider the safety of its farm people.
■p O f f  Human nature being what it is and with the high
JT a r U l  G a l  E l y  tension everyone has been under during these past
H I  1 7 / n i  G O  êw years, it is natural to forget that farming is a
W E E K  // L L " C O  hazardous occupation. Perhaps in no other is there

the same combination of the elements, machinery, 
and animals to necessitate a constant awareness of the danger of accidents. A few 
facts issued by the National Safety Co.uncil of Chicago help in this realization:

The average time loss because of accidents in 1943 was about 4 days per 
farmer. . . .  A farm home or farm building catches fire every 15 minutes during 
the day in the United States. . . . The cost of farm fires totals around a quarter 
of a million dollars each day. . . . The tractor, an all-year-round machine, is 
involved in more fatal accidents than any other farm machine in all states report
ing this information. . . .  Of all farm animals, horses caused the most in
juries. . . . More people were killed by accidents in farm homes alone last year 
than were killed in the great Chicago fire, the sinking of the Titanic, the San 
Francisco earthquake and fire, and the Johnstown flood combined. . . .  If every 
person in the State of Kansas were injured, the total number would be about the 
same as the million and a half injuries suffered by farm residents in the United 
States last year.

President Truman’s proclamation lends further seriousness and the note of 
caution and pledge for alertness which should be carried by all farm people 
throughout the year to come:

W HEREAS the Nation recognizes that the skill and labor of its farmers are a 
vital factor in winning the war, and the production of food one of the most 
essential means of winning the peace; and

W HEREAS the inevitable decrease in available farm labor this year creates 
an especially urgent need for conserving farm manpower to meet production goals 
in 1945; and

W HEREAS the accidents which cause some fourteen hundred farm residents 
to lose their lives each month, and one hundred and twenty-five thousand others 
to suffer injuries, constitute -an unnecessary waste of human life as well as of 
time and material:

NOW, TH EREFO RE, I, HARRY S. TRUMAN, President of the United 
States of America, do hereby call upon the Nation to observe the week com
mencing July 22, 1945, as National Farm Safety Week. And I request all persons 
and organizations concerned with agriculture and farm life to do everything in 
their power to educate farm people in the proper precautions by which they may 
eliminate farm hazards, and to stimulate a nationwide determination to stop the 
needless waste of irreplaceable farm manpower and property. And I further 
urge that farm people everywhere observe National Farm Safety Week by making 
a safety check in their homes and on their farms.
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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 9 6 .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...................... 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 6 9 .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 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 12.9 124.4 115.8 78 .0 80 .9 11.31 26 .25
1931...................... 7 .6 8 .2 72 .7 9 2 .9 4 9 .8 4 8 .8 9 .7 6 17.04
1932...................... 5 .8 10.5 43 .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 68 .0 79 .1 61 .3 7 9 .8 10.67 26 .12
1935...................... 11 .6 16.1 49 .4 73 .9 77 .4 8 6 .4 10.57 35 .56
1936...................... 11.7 17.2 9 9 .6 85 .3 7 6 .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 4 9 .0 66.1 7 .5 5 21 .13
1939...................... 8 .7 15.4 68 .1 7 5 .4 4 7 .6 6 3 .6 6 .9 5 22 .17
1940...................... 9 .6 16 .0 70 .7 85 .2 5 9 .0 73 .9 7 .6 2 24.31
1941...................... 13 .3 26 .4 64 .6 9 4 .4 6 4 .3 84 .0 8 .1 0 35 .04
1942...................... 18.51 3 6 .9 110.0 108.3 7 9 .5 101.8 10.05 44 .42
1943...................... 19.84 4 0 .5 149.2 196.7 102.7 127.3 12.82 48 .26
1944...................... 20 .39 4 1 .8 141.0 213 .5 113.3 142.8 15.43 52 .80 . . . .

M ay ................. 19.80 3 7 .2 134.0 236.0 115.0 147.0 16.10 52.50
Ju n e ................. 20 .16 4 9 .2 125.0 233 .0 115.0 143.0 15.00 52 .80
Ju ly .................. 20 .32 4 5 .0 138.0 230.0 117.0 139.0 13.90 53 .00
August............ 20 .15 39 .3 159.0 258 .0 117.0 135.0 14.30 53.20
September. . . 21 .02 4 2 .9 147.0 219 .0 116.0 135.0 14.70 52.30
October........... 21 .25 4 1 .2 142.0 185.0 113.0 142.0 15.20 52 .70
N ovem ber.. . 20 .78 45 .1 143.0 164.0 106.0 143.0 15.60 53 .40
D ecem ber.. . .  

1945
Janu ary ..........

20 .85 4 3 .5 150.0 175.0 106.0 145.0 16.50 53 .10 . . . .

20 .20 41 .9 158.0 190.0 107.0 146.0 17.10 52 .80
February. . . . 19.99 3 1 .8 165.0 201 .0 106.0 147.0 17.70 52.70
M arch............. 20 .24 2 1 .4 171.0 207.0 107.0 148.0 18.10 52 .00
April................. 20 .20 21 .4 174.0 211.0 107.0 149.0 16.90 51 .90
M ay .................. 20.51 4 2 .2 177.0 214 .0 108.0 149.0 16.50 52.10

1920...................... 259
Index Numbers (1910*14  —

166 358 201 223
1 0 0 )

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 ’ i59
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 89 174 159
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 89 121 004
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...................... 70 148 98 86 73 72 58 103 109
1940...................... 78 154 102 97 91 84 64 126 121
1941...................... 107 254 93 108 99 95 68 162 145
1942...................... 149 355 158 124 123 116 84 206 199
1943...................... 160 389 214 225 158 145 107 224 245
1944...................... 165 402 203 244 175 162 129 245 217

M ay ................. 160 358 193 269 177 167 135 243 217
Ju n e ................. 163 473 180 266 177 163 126 245 245
Ju ly .................. 164 433 198 263 181 158 116 245 236
August............ 163 378 228 295 181 153 120 246 253
September. . . 170 413 211 250 179 153 123 242 239
October........... 171 396 204 211 174 161 127 244 192
November. . . 168 434 205 187 164 163 131 247 188
D ecem ber.. . . 168 418 216 200 164 165 138 246 228

1945 
January.......... 163 403 227 217 165 166 143 245 262
February. . . . 161 306 237 229 164 167 148 244 223
M arch............. 163 206 246 236 165 168 152 241 203
April................. 163 206 250 241 165 169 142 240 259
M a y ................ 165 406 254 244 167 169 138 241 193
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Fish scrap, 
dried 

11- 12%

Nitrate Sulphate Cottonseed 15% bone
of soda of ammonia meal phosphate,

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

1910-14............. . $2 .68 $2.85 $3.50 $3.53
1922.................... 3 .04 2 .5 8 6 .07 4 .6 6
1923.................... 3 .0 2 2 .9 0 6 .19 4 .8 3
1924.................... 2 .99 2 .44 5 .87 5 .02
1925.................... 3 .11 2 .47 5 .41 5 .34
1926.................... 3 .0 6 2.41 4 .4 0 4 .9 5
1927................... 3 .01 2 .2 6 5 .07 5 .87
1928................... 2 .67 2 .30 7 .0 6 6 .63
1929.................... 2 .57 2 .04 5 .64 5 .0 0
1930................... 2 .47 1.81 4 .7 8 4 .9 6
1931.................... 2 .34 1.46 3 .1 0 3 .9 5
1932.................... 1 .87 1.04 2 .1 8 2 .1 8
1933.................... 1 .52 1.12 2 .95 2 .8 6
1934................... 1 .52 1.20 4 .4 6 3 .1 5
1935.................... 1.47 1.15 4 .59 3 .1 0
1936................... 1 .53 1.23 4 .17 3 .4 2
1937.................... 1 .63 1.32 4 .91 4 .6 6
1938.................... 1.69 1.38 3 .69 3 .7 6
1939.................... 1 .69 1.35 4 .0 2 4.41
1940................... 1 .69 1.36 4 .64 4 .3 6
1941................... 1 .69 1.41 5 .50 5 .3 2
1942.................... 1 .74 1.41 6.11 5 .77
1943................... 1 .75 1.42 6 .3 0 5 .77
1944.................... 1 .75 1.42 7 .6 8 5 .77

M ay .............. 1 .75 1.42 7 .81 5 .77
Ju n e.............. 1.75 1.42 7.81 5 .77
Ju ly ................ 1 .75 1.42 7.81 5 .77
August.......... 1 .75 1.42 7 .81 5 .77
September. . 1 .75 1.42 7.81 5 .77
October........ 1.75 1.42 7.81 5 .77
November. . 1 .75 1.42 7.81 5 .77
December. . . 1 .75 1.42 7 .81 5 .7 7

1945
January 1.75 1.42 7.81 5 .77
February. . . 1 .75 1.42 7.81 5 .77
M arch.......... 1.75 1.42 7 .81 5 .77
April............. 1 .75 1.42 7 .81 5.77
M ay.............. 1 .42 7.81 5.77

Index Numbers (1 9 1 0 -1 4
1922.................... 113 90 173 132
1923................... 112 102 177 137
1924................... 111 86 168 142
1925................... 115 87 155 151
1926................... 113 84 126 140
1927................... 112 79 145 166
1928................... 100 81 202 188
1929................... 96 72 161 142
1930................... 92 64 137 141
1931.................... 88 51 89 112
1932................... 71 36 62 62
1933................... 59 39 84 81
1934................... 59 42 127 89
1935................... 57 40 131 88
1936................... 59 43 119 97
1937................... 61 46 140 132
1938................... 63 48 105 106
1939................... 63 47 115 125
1940................... 63 48 133 124
1941................... 63 49 157 151
1942................... 65 49 175 163
1943................... 65 50 180 163
1944.................... 65 50 219 163

M ay.............. 65 50 223 163
Ju n e.............. 65 50 223 163
Ju ly ................ 65 50 223 163
August.......... 65 50 223 163
September. . 65 50 223 163
October........ 65 50 223 163
N ovem ber.. 65 50 223 163
Decem ber... 65 50 223 163

Fish scrap, 
wet acid
ulated 6%  
ammonia, 
3%  bone 

phosphate,

Tankage High grade 
11% ground 

ammonia, blood, 
15% bone 16-17%

. phosphate, ammonia

1945
January   65 50
February. . . .  65 50
M arch  65 50
April................  65 50
May.................  65 50

223
223
223
223
223

163 
163 
163 
163 • 
163

>. factory, cago, bulk. bulk.
per unit N per unit N per unit N
$3.05 $3.37 $3.52

3 .54 4 .7 5 4.99
4 .2 5 4 .59 5.16
4.41 3 .6 0 4 .25
4 .7 0 3 .9 7 4 .75
4 .1 5 4 .3 6 4 .90
4 .3 5 4 .3 2 5 .70
5 .2 8 4 .9 2 6 .0 0
4 .6 9 4 .61 5 .7 2
4 .1 5 3 .79 4 .5 8
3 .33 2.11 .46
1.82 1.21 1.36
2 .5 8 2 .06 2 .46
2 .84 2 .67 3 .27
2 .65 3 .06 3 .6 5
2 .67 3 .5 8 4 .2 5
3 .6 5 4 .04 4 .8 0
3 .1 7 3 .1 5 3.53?
3 .1 2 3 .87 3 .9 0
3 .3 5 3 .33 3.39
3 .27 3 .76 4 .4 3
3 .3 4 5 .04 6 .7 6
3 .34 4 .8 6 6 .62
3 .34 4 .8 6 6.71

3 .3 4 4 .8 6 6.71
3 .34 4 .8 6 6.71
3 .34 4 .86 6.71
3 .3 4 4 ,8 6 6.71
3 .34 4 .8 6 6 .71
£ 3 4 4 .8 6 6 .71
3 .3 4 4 .8 6 6.71
3 .34 4 .8 6 6.71

3 .34 4 .86 6 .71
3 .34 4 .8 6 6.71
3 .34 4 .86 6.71
3 .34 4 .8 6 6.71
3 .3 4 4 .8 6 6 .71

)0)
117 140 142
140 136 147
145 107 121
155 117 135
146 129 139
143 128 162
173 146 170
154 137 162
136 12 130
109 63 70
60 36 39
85 97 71
93 79 93
87 91 104
89 106 131

120 120 122
104 93 100
102 115 111
110 99 96
107 112 126
110 150 192
110 144 189
110 144 191

110 144 191
110 144 191
110 144 191
110 144 191
110 144 191
110 144 191
110 144 191
110 144 191

110 144 191
110 144 191
110 144 191
110 144 191
110 144 191
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate 
phosphate of potash of potash of potash 

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

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

per unit per ton per ton Gulf ports Gulf ports Gulf ports 
1910-14...............  $0 ,536  $3.61 $4 .88  $0,714 $0,953 $24.18
192 2 ................................. 566 3 .1 2  6 .9 0  .632 .904 23 .87
1923 ............................... 550 3 .0 8  7 .5 0  . 588 . 836 23 .32
192 4 ................................. 502 2 .31  6 .6 0  .582 .860 23 .72
1925 ...............................  600 2 .4 4  6 .1 6  . 584 . 860 23 .72
1926 ............................... 598 3 .2 0  5 .5 7  . 596 . 854 23 .58
1 9 2 7 .. . ........................... 525 3 .0 9  5 .5 0  .646 .924 25 .55
192 8 ................................. 580 3 .1 2  5 .5 0  .669 .957 26.46
1929 ...............................  609 3 .1 8  5 .5 0  . 672 . 962 26.59
193 0 ................................. 542 3 .1 8  5 .5 0  .681 .973 26.92
193 1.................................485 3 .1 8  5 .5 0  .681 .973 26.92
193 2 .................................458 3 .1 8  5 .5 0  .681 .963 26 .90
193 3 ................................. 434 3 .11  5 .5 0  .662 .864 25 .10
1934 ............................... 487 3 .1 4  5 .6 7  . 486 . 751 22 .49
193 5 ................................. 492 3 .3 0  5 .6 9  .415 .684 21 .44
193 6 ................................. 476 1.85 5 .5 0  .464 .708 22.94
193 7 ................................. 510 1.85 5 .5 0  .508 .757 24.70
193 8 ................................. 492 1.85 5 .5 0  .523 .774 15.17
193 9 ................................. 478 .190 5 .5 0  .521 .751 24 .52
194 0 .................................516 .190 5 .5 0  .517 .730 24.75
194 1................................. 547 1.94 5 .64  . 522 . 780 25 .55
194 2 ................................. 600 2 .1 3  6 .2 9  .522 .810 25.74
1943 ............................... 631 2 .0 0  5 .9 3  . 522 . 786 25.35
194 4 ................................. 646 2 .1 0  6 .1 0  .522 .777 25 .35

M ay............................ 640 2 .0 0  6 .1 0  ' .535 .797 26 .00
Ju n e............................ 640 2 .0 0  6 .1 0  .471 *.701 22 .88
Ju ly ............................. 646 2 .1 6  6 .1 0  .503 .749 24.44
August....................... 650 2 .2 0  6 .1 0  .503 .749 24.44
Sep tem b er... .650 2 .2 0  6 .1 0  .503 .749 24 .44
October.....................650 2 .2 0  6 .1 0  .535 .797 26 .00
N ovem ber... .650 2 .2 0  6 .1 0  .535 .797 26.00
December................ 650 2 .2 0  6 .1 0  .535 .797 26 .00

1945
Janu ary ....................650 2 .2 0  6 .1 0  .535 .797 26 .00
F e b ru a ry ..... .650 2 .2 0  6 .13  .535 .797 26 .00
M arch....................... 650 2 .2 0  6 .2 0  . 535 . 797 26 .00
April.......................... 650 2 .2 0  6 .2 0  . 535 . 797 26 .00

| M ay............................ 6.50 2 .2 0  6 .2 0  .535 .797 26.00

Index Numbers (1 9 1 0 -1 4  — 1 0 0 )
192 2 ...........................  106 87 141 89 95 99
192 3 ...........................  103 85 154 82 88 96
192 4 ...................... 94 64 135 82 90 98
192 5 ...........................  110 68 126 82 90 98
192 6 ...........................  112 88 114 83 90 98
192 7 ...........................  100 86 113 90 97 106
192 8 ...........................  108 86 113 94 100 109
192 9 ...........................  114 88 113 94 101 110
193 0 ...........................  101 88 113 95 102 111
193 1......................  90 88 113 95 102 111
193 2 ...................... 85 88 113 95 101 111
193 3 ...................... 81 86 113 93 91 104
193 4 ...................... 91 87 110 68 79 93
193 5 ...................... 92 91 117 58 72 89
1936 ...................... 89 51 113 65 74 95
193 7 ...................... 95 51 113 71 79 102
193 8 ...................... 92 51 113 73 81 104
1939 ...................... 89 53 113 73 79 101
194 0 ...................... 96 53 113 72 77 102
194 1...........................  102 54 110 73 82 106
194 2 ........................... 112 59 129 73 85 106
194 3 ........................... 117 55 121 73 82 105
194 4 ........................... 120 58 125 73 82 105

M ay................. 119 55 125 75 84 108
Ju n e   119 55 125 66 74 95
Ju ly ..................  121 60 125 70 79 101
August  121 61 125 70 79 101
Sep tem ber... 121 61 125 70 79 101
October  121 61 125 75 84 108
N ovem ber.., 121 61 125 75 84 108

i December  121 61 125 75 84 108liHO
January  121 61 125 75 84 108
February  121 61 126 75 84 108
M arch  121 61 127 75 84 108
Apnl .............  121 61 127 75 84 108
M ay................  121 61 127 75 , 84 108

Manure 
salts 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports' 

$0,657

.537

.586

.607

.610

.618

.618

.618

.601

.483

.444

.505

.556

.572

.570

.573

.570

.205

.195
.195

.200

.176

.188

.188

.188

.200

.200

.200

.200

.200

.200
.200
.200

Kainit 
20% 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports

$0

82
89
92
93
94 
94 
94 
91 
74 
68 
77 
85 
87 
87 
87 
87 
84 
83 
83

83
80
82
82
82
83
83
83

83
83
83
83
83

655
508
474
472
483
524
581
602
605
612
612
591
565
471
488
560
607
623
670

78
72
72
74 
80
89 
92
92
93 
93
90 
86 
72
75 
85 
93 
95 
93
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities

Farm
prices*

Prices paid 
by farmers Wholesale 

for com- prices 
modi ties of all corn- 
bought* moditiesf

Fertilizer
materials}

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

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

M ay........... 194 175 152 97 57 175 119 78
Ju n e ............ 193 176 151 95 57 175 119 69
Ju ly ............ 192 176 152 96 57 175 121 74
August 193 176 151 96 57 175 121 74
September. 192 176 151 96 57 175 121 74
October. . . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945 
January. .  
February. 
March . .
April.........
M a y ,___

201 179 153 97 57 175 121 78
199 179 153 97 57 175 121 78
198 180 153 97 57 175 121 78
203 180 154 97 57 175 121 78

200 180 154 97 57 175 121 78

* U. S. D. A. figures,
t  D epartm ent of Labor index converted to 1910-14 base.
}  The Index numbers of prices of fertilizer m aterials are based on ° $ f  

iade by the Departm ent of A gricultural Econom ics and Farm  Management, 
lornell U niversity, Ithaca, New York. These indexes are complete since 1897. 
'he series was revised and rew eighted as of March 1940 and November 1942.

i  B e g i n n i n g  w i t h  J u n e  1 9 4 1 ,  m a n u r e  s a l t s  p r i c e s  a r e  F .  O . B .  m i n e s ,  t h e  o n l y  
a s i s  n o w  q u o t e d .  ■' .

• • 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  
,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 » e d  t o  
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 S 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 % .
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Fertilizer
"Effect of Fertilizers, Soil Reaction and Tex

ture, and Plant Stand on the Performance of 
Strawberries," Agr. Exp Sta., Univ. of Ark-, 
Fayetteville, Ark.., Bui. 454, March 1945, f. R. 
Cooper and J. E. Vaile.

"Commercial Fertilizer Sales As Reported to 
Date for the Quarter Ended March 31, 1945," 
Bn. of Chem., Dept, of Agr., Sacramento 14, 
Calif., FM-108, May 17, 1945.

"Agricultural Mineral Sales as Reported to 
Date for Quarter Ended March 31, 1945," Bu. 
of Chem., Dept, of Agr., Sacramento 14, Calif., 
FM-109, May 17, 1945.

"Supplementary Fertilizer Recommendations 
for Spring 1945," Advisory Fert. Board, 
Guelph, Ont., Can., Dec. 1944.

"Availability of the Phosphorus of Various 
Types of Phosphates Added to Everglades Peat 
Land," Agr. Exp. Sta., Univ. of Fla., Gaines
ville, Fla., Bid. 408, March 1945, J. R. Neller.

"1944-45 Fertilizer Recommendations for 
Georgia,” Agr. Ext. Serv., Athens, Ga., Nov. 
30, 1944.

"Commercial Fertilizers," Ga. Dept, of Agr., 
Atlanta, Ga., Serial No. 129, fan. 1945.

"Fertilizer Recommendations of the Louisi
ana Agricultural Experiment Station for Field 
and Pasture Crops," Agr. Exp. Sta., Agron. 
Dept., Baton Rouge, La., May 1945, M. B. 
Sturgis.

"Commercial Feeds, Fertilizers and Agri
cultural Liming Materials," State Insp. £r Regu
latory Serv., College Park, Md., No. 193, C. S., 
Jan. 1945.

"Fertilizers and Manure in the Improve
ment and Maintenance of Soil Productivity in 
Southern Nevada," Agr. Exp. Sta., Univ. of 
Nev., Reno, Nev., Bui. 171, Sept. 1944, Geo. 
Hardman.

"Fertilizer Sales in Ohio in 1944," Dept, 
of Agron., Ohio Slate Univ., Columbus, Ohio.

"Fertilizing Wheat for Yield and Quality," 
Agr. Exp. Sta., Okla. A. & M. College, Still
water, Okla., Bui. 285, May 1945, H. F. 
Murphy.

"Field Experiments with Phosphatic Fertili
zers," Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. 364, Nov. 1944, R. E. 
O’Brien.

"Lime and Fertilizers in Relation to Black- 
spot of Roses," Agr. Exp. Sta., Va. Polytechnic 
Inst., Blacksburg, Va., Bid. 368, March 1945, 
A. G. Smith, Jr.

"The Value of Liquid Manure for Pasture," 
Agr. Exp. Sta., State College of Wash., Pull
man, Wash., Bui. 457, fan. 1945, F. B. Wol- 
berg, A. A. Spielman, and V. L. Miller.

"Explosibility and Fire Hazard of Ammon
ium Nitrate Fertilizer," U.S.D.A., Washing
ton, D. C., Cir. 719, March 1945, R. 0 . E. 
Davis.

Soils

"Use Soil Conservation to Increase Produc
tion on Your Farm," Ext. Serv., Univ. of Ark-, 
Fayetteville, Ark-, Leaf. 47, Rev. 1945.

"Soil Reaction (pH )," Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Press Bui. 606, Dec. 
1944, G. M. Volk- 

"Review of Principal Results, 1944," U.S. 
D.A., S.C.S., Southern Piedmont Cons. Exp. 
Sta., Watkinsville, Ga., May 1, 1945, B. H. 
Hendrickson, J. R. Carreker, and W. E. 
Adams.

"Physical Land Conditions in Kent Soil Con
servation District, Maryland," U.S.D.A., Wash
ington, D. C., Phys. Land Survey No. 37, 1945, 
Ralph W. Ruble.

"A Guide to Conservation Practices for 
Ohio," War Foods Adm., A. A. A., Washing
ton, D. C., A1S-16, April 1945.

"Soil Survey, Huntingdon County, Pennsyl
vania," U.S.D.A., Washington, D. C., Ser. 
1934, No. 27, Dec. 1944, H. W. Higbee, S. R. 
Bacon, R. T. A. Burke, A. L. Patrick, L. A. 
Brown, N. P. Tedrow, R. S. Long, and C. H. 
Atkinson.

"Soil Survey, Kittitas County, Washington," 
U.S.D.A., D. C., Ser. 1937, No. 13, Jan. 1945, 
L. H. Smith, C. H.- Dwyer, and Geo. Schafer.

Crops
"A Year Around Feed and Forage Cropping 

System for Cattle in the Piedmont and Upper 
Coastal Plain Regions," Agr. Exp. Sta., Ala. 
Polytechnic Inst., Auburn, Ala., Mimeo Ser. 
No. 7, Rev. Feb. 1945, J. C. Grimes.

“Pruning, Thinning and Utilizing Trees," 
Exp. Farms Serv., Dept, of Agr., Ottawa, 
Canada, Publ. 770, Circ. 176, March 1945, 
John Walker.

"Guide to Crop Production in Ontario," Ont. 
Dept, of Agr., Statistics & Publ. Branch, 
Toronto, Can., Cir. 68, March 1945.

"Addresses and Proceedings, Potato Section, 
Ontario Crop Improvement Association," Ont.

37
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Dept, of Agr., Crops, Seeds, & Weeds Branch, 
Toronto, Ont.

"Addresses, Annual Convention, Ontario 
Crop Improvement Association," Ont. Dept, of 
Agr:, Crops, Seeds, and Weeds Branch, To
ronto, Can., Feb. 5, 1945.

"The Effect of Planting Dates on the "Yield 
of Triumph and Red McClure Potatoes in the 
San Luis Valley," Agr. Exp. Sta., Colo. A. 
& M. College, Fort Collins, Colo., Press Bui. 
99, March 1945, John G. McLean.

"Germination of Hawaiian Range Grass 
Seeds,” Agr. Exp. Sta., Univ. of Hawaii, Hono
lulu, T. H., Bui. No. 2, Oct. 1944, Ernest K. 
A famine.

"Biennial Report of the Commissioner of 
Agriculture," Dept, of Agr., Hartford, Conn., 
Public Doc. No. 18, June 30, 1944.

"Tree Conditioning the Peach Crop . . . 
Agr. Exp. Sta., Univ. of III., Urbana, 111., Bui. 
507, Dec. 1944, M. J. Dorsey and R. L. Mc- 
Munn.

"Yields of Winter Wheat 1943-44," Agr. 
Exp. Sta., Univ. of III., Urbana, III., Cir. 588, 
Feb. 1945, G. H. Dungan and O. T. Bonnett.

"Directions for Replicated Hybrid Corn 
Test,” Agr. Ext. Serv., Purdue Univ., Lafayette, 
Ind., Agron. Mimeo. 51.

"Sunflowers Under Indiana Conditions,” 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Agron. Mimeo. 53, Feb. 1945.

"Report on Agricultural Research for the 
Year Ending June 30, 1944, Part I,” Agr. Exp. 
Sta., Ia. State College, Ames, la.

"Report on Agricultural Research for the 
Year Ending June 30, 1944, Part 11," Agr. Exp. 
Sta., la. State College, Ames, la.

"Testing Farm Seed,” Agr. Exp. Sta., la. 
State College, Ames, la., Bui. P68, Sept. 1944, 
R. H. Porter.

"The 1944 Iowa Corn Yield Test," Agr. 
Exp. Sta., la. State College, Ames, la., Bui. P71, 
Feb. 1945, Francis Reiss and Joe L. Robinson.

"Testing the Quality of Seeds for Farm and 
Garden,” Agr. Exp. Sta., la. State College, 
Ames, la., R. Bui. 334, Dec. 1944, R. H. 
Porter.

"What About Balbo Rye?" College of Agr., 
Univ. of Ky.,- Lexington', Ky., A. Mim. 129, 
July 1944, W. C. Johnstone.

"The Identification of Pear Varieties from 
Non-Bearing Trees," Agr. Exp. Sta., Mass. 
State College, Amherst, Mass., Bui. 421, Nov. 
1944, L. Southwic\, A. P. French and O. C. 
Roberts.

"The Home Vegetable Garden," Ext. Serv., 
Mich. State College, East Lansing, Mich., E. 
Bui. 4 (Rev.) March 1945, P. R. Krone, Ray 
Hutson, H. C. Moore, J. H. Muncie, and 
James Tyson.

"Michigan’s 1945 Crops Program,” Ext. 
Serv., Mich. State College, East Lansing, 
Mich., E. Fold. F-68 (Rev.), Jan. 1945.

"Minhybrid Corn Varieties for Minnesota," 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn.,

Bui. 354, Rev. June 1944, E. H. Rinke, H. K. 
Hayes, Y. S. Tsiang, and Carl Borgeson.

"Improved Varieties of Farm Crops," Agr. 
Ext. Serv., Univ. «o/ Minn., St. Paul, Minn., E. 
Fold. 22, Rev. April 1945.

"Establishment and Early Management of the 
Vineyard," Agr. Ext. Serv., Univ. of Mo., 
Columbia, Mo., Cir. 512, Dec. 1944, W. R. 
Martin, Jr., H. G. Swartwout, and M. W. 
Clark..

"Nebraska Outstate Crops and Soils Tests, 
Variety Test for 1944,” Agr. Exp. Sta., Univ. 
of Nebr., Lincoln, Nebr., Bui. 372, Feb. 1945, 
G. T. Webster.

"New Jersey Agriculture, Historical Facts 
and Figures," State Dept, of Agr., Trenton 8, 
N. J. Cir. 339, May 1, 1945.

"Grape Production in New York," State 
College of Agr., Cornell Univ., Ithaca, N. Y., 
Bui. 375, Aug. 1937 (Rev. Oct. 1944), M. B. 
Hoffman.

"Potato Growing in New York” State Col
lege of Agr., Cornell Univ., Ithaca, N. Y., Bui. 
667, Jan. 1945, E. V. Hardenburg.

"Hay-Crop Silage, A Summary of Ten Years' 
Work" Agr. Exp. Sta., Wooster, Ohio, Bui.
656, March 1945, C. C. Hayden, A. E. Perkins,
C. F. Monroe, W. E. Krauss, R. G. Wash
burn, and C. E. Knoop.

"Experiments in Growing Tomatoes for 
Canning," Agr. Exp. Sta., Wooster, Ohio, Bid.
657, April 1945, John Bushnell.

"Choosing and Sowing Meadow and Pasture
Seedings," Agr. Ext. Serv., Ohio State Univ., 
Columbus, Ohio, Bui. 261, March 1945.

"Mungbeans, A Legume for Seed and For
age Production,” Agr. Exp. Sta., Okla. A. & M* 
College, Stillwater, Okla., Bui. 284, May 1945,. 
L. L. Ligon.

"Community Test Plot Results, Oklahoma 
Farm Wheat Improvement Program 1943-44 
Crop," Agr. Exp. Sta., Okla. A. €r M. College, 
Stillwater, Okla., Mimeo. Cir. M-129, Aug.
1944, Roy M. Oswalt.

"Range and Pasture Studies and Grazing 
Recommendations for the Southern Great 
Plains," Panhandle A. £r M. College, Good- 
well, Okla., Bid. 67, June 1944, W. N..Mc- 
Millen and Quentin Williams.

"The Control of Wind Erosion by the Estab
lishment of Turf Under Airport Conditions," 
Agr. Exp. Sta., R. 1. State College, Kingston, 
R. I., Bui. 295, Jan. 1945, R. S. Bell and 
J. C. F. Tedrow.

"Pasture Renovation," Agr. Exp. Sta., R. I. 
State College, Kingston, R. I., Mis. Publ. 24, 
March 1945, Irene H. Stuckey.

"Sweet Potato Plant Production," Clemson 
Agr. College, Clemson, S. C., Cir. 268, Feb.
1945, C. J. Nusbaum, W. C. Nettles, and 
J. A. Berly.

"Growing Strawberries," Ext. Serv., S. D. 
State College, Brookings, S. D., Leaf. 90, 
March 1944, S. A. McCrory.

"Sonic Vegetable Varieties for Vermont,"
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Ext. Serv., Univ. of Vt., Burlington, Vt., Brief. 
716, April 1945, C. H. Blasberg.

"Orfed Wheat," Agr. Exp. Sta., State Col- 
lege of Wash., Pullman, Wash., Bui. 451, Sept. 
1944, O. A. Vogel, S. P. Swenson, and C. S. 
Holton.

"Reseeding West Virginia Pastures," Agr. 
Exp. Sta., W. Va. Univ., Morgantown, W. Va., 
Mimeo. Cir. 50, Feb. 1945, R. M. Smith and 
G. G. Pohlman.

"Meadow and Pasture Mixtures for West 
Virginia," Agr. Exp. Sta., W. Va. Univ., Mor
gantown, W. Va., Mimeo. Cir. 51, Feb. 1945, 
G. G. Pohlman.

"The Limitations of Spraying Tomatoes in 
Wisconsin," Agr. Exp. Sta., Univ. of Wis., 
Madison, Wis., R. Bui. 152, Oct. 1944, J. C. 
Walter, O. C. Whipple, /. P. folivette and 
W. J. Hooker.

"Wyoming State Farms," Agr. Exp. Sta., 
Univ. of Wyo., Laramie, Wyo., Bid. 268, 
Nov. 1944.

"Commercial Cabbage Culture,” U.S.D.A., 
Washington, D. C., Cir. 252, Jan. 1933 (Rev. 

Jan. 1945), Victor R. Boswell.
"Growing Sweet Corn for the Cannery," 

U.S.D.A., Washington, D. C., F. Bui. 1634, 
March 1945, J. H. Beattie.

"Seasonal Changes in Florida Grapefruit,” 
U.S.D^i., Washington, D. C., T. Bui. 886, 
April 1945, Paul L. Harding and D. F. Fisher.

E con om ics

"Canadian Agricultural Program for 1945," 
Dom. Dept, of Agr., Agr. Supplies Bd., Ottawa, 
Can., fan. 15, 1945.

"Connecticut Vegetable Industry and Its 
Outlook for 1945," Dept, of Agr., Bu. of 
Markets, Hartford, Conn., Bui. 88, April 1945.

"Farming Opportunities in Idaho,” Agr. 
Exp. Sta., Univ. of Idaho, Moscow, Idaho, Bui. 
258, Nov. 1944, P. A. Eke and Karl Hobson.

"Design and Statistical Analysis of Some 
Confounded Factorial Experiments," Agr. Exp. 
■Sta., Ia. State College, Ames, la., R. Bui. 333, 
June 1944, •Jerome C. R. Li.

" Wartime Farm and Food Policy, Agricul
tural Prices After the War," Ia. State College 
Press, Ames, la., Pam ph. II, 1945, Geoffrey 
Shepherd.

"Opportunities in Kentucky Agriculture,” 
Agr. Ext. Div., Univ. of Ky., Lexington, Ky., 
Cir. 404, Feb. 1945.

"Costs and Practices in Producing Potatoes 
in Southern Aroostook County, Maine, 1941," 
Agr. Exp. Sta., Univ. of Me., Orono, Me., Bui. 
432, Dec. 1944, W. E. Schrumpf.

"Farm Management Chart Book 1945," 
Agr. Exp. Sta., Mich. State College, East 
Jxtnsing, Mich., F.M. 360, Jan. 1945, K. T. 
Wright and B. R. Bookhout.

"Sales of Minnesota Agricultural Products," 
Agr. Exp. Sta., Univ. Minn., St. Paul, Minn.. 
Bui. 384, April 1945, Warren C. Waite.

"We Could Prevent Land Price Inflation in 
Missouri,” Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Cir. 298, March 1945, O. R. 
Johnson.

"Farmers Measure Up," Agr. Exp. Serv., 
Univ. of Mo., Columbia, Mo., Cir. 515, Feb. 
1945, J. W. Burch.

"Buying a Farm in New York," State Col
lege of Agr., Cornell Univ., Ithaca, N. Y., 
Bui. 412, June 1939 (Rev. Ian. 1945), How
ard S. Tyler.

"Suggestions to Persons Who Plan to Farm 
or to Live in the Country," State College of 
Agr., Cornell Univ., Ithaca, N. Y., Bui. 652, 
June 1944, V. B. Hart.

"Handbook for Agricultural Workers," 'Agr. 
Ext. Serv., N. C. State College, Raleigh, N. C., 
1945.

"Marketing Fruits and Vegetables in Utah," 
Agr. Exp. Sta., State Agr. College, Logan, 
Utah, Bui. 316, March 1945, W. P. Thomas 
and G. T. Blanch.

"Range Lands of Utah County and Their 
Utilization," Agr. Exp. Sta., State Agr. Col
lege, Logan, Utah, Bui. 317, March 1945, L. A. 
Stoddart.

"A Study of the Agricultural Production 
Program in Utah for Post-War Period,” Agr. 
Exp. Sta., State Agr. College, Logan, Utah, 
Mimeo Ser. 313, Nov. 1944.

"Food Needs for 1945," Agr. Ext. Serv., 
Blacksburg, Va., Bui. 164, Dec. 1944, J. R. 
Hutcheson.

"An Economic Study of Agriculture in 
Western Washington in Relation to Economic 
lumd Class," Agr. Exp. Sta., State College of 
Wash., Pullman, Wash., A.E. 5, Aug. 1944, 
A. W. Peterson, B. D. Parrish, and M. T. 
Buchanan.

"Some Questions to Ask ^ ^ en Buying a 
Farm," Ext. Serv., College of Agr., Madison, 
Wis., Cir. 347, Sept. 1944, W. W. Wilcox and 
P. E. McNall.

"If You Have to Borrow Money When Buy
ing a Farm," Ext. Serv., College of Agr., Madi
son, Wis., Cir. 348, Sept. 1944, K. H. Parsons.

"Some Legal Safeguards to Take When 
Buying a Farm,” Ext. Serv., College of Agr., 
Madison, Wis., Cir. 349, Sept. 1944, Miles C. 
Riley.

"AAA Handbook of Conservation Practices: 
Ala., Ark., Fla., Ga., La., Miss., Okla.. S. C„ 
and Texas," War Food Adm. Southern Div., 
Washington, D. C., SRB-901, April 1945.

"Part-time Farming," U.S.D.A., Washing
ton, D. C., F.B. 1966, March 1945, Earl H. 
BelI and Orlin J. Scoville.

"The 11th Annual Report of the Farm 
Credit Administration 1943-44," U.S.D.A., 
Washington, D. C.

"The Work of the U. S. Forest Service," 
U.S.D.A., Washington, D. C., Mis. Publ. 290, 
Rev. Jan. 1945.

"Prices Received by Growers for Fruit and 
Nut Crops by Type of Sale and Utilization 
Groups, U.S.D.A., Washington, D. C., Nov. 
1943 (Rev. Jan. 1945).



40 B e t t e r  C rops W it h  P la n t  F ood

" Flaxseed—Production, Farm Disposition, 
and Value, by States, 1909-41,” U.S.D.A., 
Washington, D. C., Jan. 1945.

"Production and Consumption of Vegetables, 
United States 1909-43," U.S.D.A., Washington,
D. C., Dec. 1944.

"Published Information on Foreign Agri
culture,” Office of Foreign Agr. Relations, 
U.S.D.A., Washington, D. C., Jan. 1945.

"The Food Situation and Outlook in Con
tinental Europe, the Mediterranean Area, and 
the Soviet Union,” Office of Foreign Agr. Re
lations, U.S.D.A., Washington, D. C., May 1, 
1945.

"Wartime Changes in World Food Produc
tion” Office of Foreign Agr. Relations, 
U.S.D.A., Washington, D. C., Dec. 1944, 
C. M. Purves.

Soil Gains in Nitrogen from Alfalfa Crop

T H E important part that alfalfa plays 
in putting nitrogen back into the 

soil and what this element means in 
terms of fertilizer to the grower when 
the crop is fed to livestock on the farm 
were recently cited by H. J. Snider, as
sistant chief, soil experiment fields, 
University of Illinois College of Agri
culture.

The agronomist reported that a four- 
ton yield of alfalfa was found to con
tain an average of 220 pounds of nitro
gen, 14.4 pounds of phosphorus, 100 
pounds of potassium, and approxi
mately 500 pounds of limestone. As 
a legume crop, alfalfa takes only about 
one-third of its nitrogen from the soil 
and two-thirds from the atmosphere. 
This allows a gain of 147 pounds of 
nitrogen in four tons of hay.

With only one-third of the nitrogen

in alfalfa taken from the soil, Snider 
points out that this would mean a re
moval of 18 pounds of nitrogen, 3.6 
pounds of phosphorus, 25 pounds of 
potassium, and about 125 pounds of 
limestone by each ton of hay.

At present prices for fertilizers these 
elements might be replaced at a cost 
of about $4.00, which represents the 
amount of soil fertility loss for each 
ton of alfalfa sold from the farm.

Snider observes that when a ton of 
hay is sold the two-thirds, or 37 pounds, 
of nitrogen obtained from .the air goes 
with no gain to the grower, but rather 
as a gain to the buyer of the hay. But 
when alfalfa is fed on the farm where 
it is grown and the manure is returned 
to the land, there would be a large gain 
in nitrogen and the phosphorus and 
potassium loss would be greatly 
lessened.

What Affects Vitamin Content of Crops?

AFT E R  18 months of analytical re
search with vegetables growing in 

various soil types and under varying 
fertilization and climatic conditions, 
Dr. Byron E. Janes of the Florida Agri
cultural Experiment Station has come 
to the conclusion that any well-grown 
vegetable will contain normal amounts 
of vitamins.

In his research, the Florida horticul
turist made analyses for vitamins A and 
C of cabbage, beans, tomatoes, collards, 
and broccoli that were grown in eight 
widely separated locations in Florida, 
and his results showed that they com

pared very favorably with those grown 
in other parts of the country.

He found that vitamin values of veg
etables vary with varieties, with some 
ranking slightly lower than others 
(variety is not as important as other 
factors in influencing vitamin content), 
that they vary with locations and soil 
types, and with fertilization, tempera
ture, rainfall, and other climatic condi
tions.

One vegetable’s vitamin content may 
he higher in one location than the same 
vegetable grown in another, but the 
vitamin content of other vegetables
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grown in the two sections would not 
necessarily be in the same ratio, Dr. 
Janes discovered. He explained this 
point by showing that the location 
which produced cabbage of the highest 
vitamin C content produced beans of 
the lowest C content.

Temperature, light, rainfall, and 
other climatic conditions affect the vita
min content of vegetables, and as these 
vary each year, the vitamin contents of 
the vegetables also vary.

Dr. Janes found that the effect of fer
tilizer on vitamin content of vegetables 
is not nearly as great as the effect of 
location. The C content of cabbage

and broccoli that we.e heavily fertilized 
was slightly lower than that of the same 
vegetables that received less fertilizer; 
the C content of collards was much 
lower, and the A content of collards 
and broccoli was raised by heavy fer
tilization.

His research showed that fertilizer 
does not materially affect the vitamin 
content of an individual vegetable, but 
it does materially increase the vitamin 
value of the whole crop in that it in
creases the yield.—C l y d e  B e a l e , Agri
cultural Extension Service, Gainesville, 
Florida.

To Produce Best Soybean Yields
T HE remarkable ability of soybeans 

to produce a fair crop on land of 
moderate or even low fertility gives the 
impression that the crop is an “easy 
keeper” and does not need much fer
tilizing nutrients.

However, L. B. Miller, assistant chief 
in soil experiment fields, University of 
Illinois College of Agriculture, points 
to chemical analyses to disprove this 
general belief. He reports that a 30- 
bushel crop of soybeans removes almost 
as much phosphorus, twice as much 
potash, and five times as much lime as 
an 80-bushel corn crop. Facts like 
these, he says, show how soybeans draw 
upon the mineral supply in the soil.

Experiments have indicated the soy
bean response to fertilization. Miller 
points out that as far as phosphate is 
concerned there have been few signifi
cant responses except on soils which 
were extremely deficient in this nutrient. 
On soils which are moderately deficient 
in potassium, the use of muriate of 
potash, or of a mixed fertilizer rich in 
potassium, has given fairly good results. 
The material may be either broadcast 
or drilled at planting time, but direct 
contact with the seed beans should be 
avoided.

If soil tests show a deficiency of the 
plant nutrients, Miller says that studies

show it is good business to apply 
enough fertilizer at one time to take 
care of the needs of all crops in the 
rotation.

A soybean-corn rotation is not rec
ommended although many farmers fol
low this plan. In such cases farmers 
should apply fertilizer, as this rotation 
system uses up minerals and organic 
matter at a rapid rate which quickly 
depletes the soil. Fields that have been 
farmed with corn and soybeans may 
respond moderately to the use of fer
tilizers directly on soybeans, but the 
continuation of this rotation, even with 
the use of fertilizer, is almost sure to 
result in a lower productivity level of 
the soil because it will be gradually 
depleted of organic matter and nitro- 
gen.

The speed with which the soybean 
crop has come into general use in the 
Corn Belt is almost unbelievable, Miller 
asserts. The first year in which more 
than 100,000 acres were harvested for 
grain in Illinois was in 1924. Twenty 
years later, in 1944, more than 35 times 
as many acres, or nearly 4,000,000, were 
grown for grain. Several hundred 
thousand additional acres were grown 
for hay. This acreage represents about 
one-half the normal corn acreage for the 
State.
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Paid Out in Advance

MORE than a thousand borrowers 
from the Farm Security Admin

istration have repaid their 40-year farm 
ownership loans in only three to seven 
years time, and now own their farms 
debt-free. They are among the more 
than 37,000 families throughout the 
country who have bought farms with

FSA loans since the agency’s farm 
ownership program started late in 
1937. Such loans carry 3 per cent 
interest and may run for as long as 
40 years. Most borrowers use the 
“variable payment plan,” repaying 
more in years of good income and less 
in “bad” years.

South Carolina Experts Tell How to Grow Cotton
( From page 18)

in picking, handling, or storage. 3. 
Keep good and bad cotton separate.
4. Damp or green cotton must be prop
erly dried before it is ginned. Green 
or wet cotton should be stirred daily 
until dry. Avoid over-drying, which 
would hurt the fiber. Four hours of 
sun-drying should be sufficient for aver
age farm drying. 5. Try to make 
standard weight bales— 450 to 550 
pounds. 6. Protect baled cotton and 
seed cotton from damage.

The first recommendation for the 
ginners is to put their gin in proper 
order by repairs and replacements to 
defective machinery items such as saws, 
ribs, interior parts, doffers, bearings, 
etc. They should modernize their gins 
by speeding up the saw to 650-700

R.P.M., and putting in extractor feeders 
and driers.

The next suggestion is to operate the 
gin properly by keeping drying tem
perature between 150° and 160° Fahr., 
and also to gin with loose seed roll and 
feed V/s" and longer cotton at slower 
rate than short staple cottons.

N o t e :  Members of the Extension committee 
presenting this information on how to produce the 
largest profitable yields of cotton per acre are: H. G. 
Boylston, assistant extension agronomist, chairman; 
W. H. Craven, extension agronomist; D. R. Hop
kins, county agent; J . M. Napier, extension AAA 
agent, and W. C. Nettles, extension entomologist.

Others contributing to the recommendations of 
the Committee were: Dr. George J .  Wilds, presi
dent, Coker’s Pedigreed Seed Company; D. M. 
Lipscomb, secretary, South Carolina Cotton Seed 
Crushers Association; Dr. H. P. Cooper and E. E. 
Hall, South Carolina Experiment Station; J .  M. 
Eleazer, L. B. Massey, and A. H. Ward, Extension 
Service.

Bnrun Content of Mississippi Soils and Plants
{From page 13)

In the greenhouse the weight of the 
cotton or corn plants was not increased 
by applications of borax to the soil, al
though the available boron in the soil 
and the boron content of the plants 
were increased. The greenhouse re
sults give no indication as to how borax 
may have affected the yield of seed 
cotton or corn, but they do show that 
where borax was applied to the soil 
the plants absorbed much more boron

than where borax was not applied.
Results from the field and greenhouse 

experiments show an excellent correla
tion between the amount of boron ap
plied, the amount of available boron in 
the soil, and the amount of boron ab
sorbed by plants. The results indicate 
that the Berger-Truog method is an 
excellent way to determine the available 
boron in the soil and the total boron in 
the plant.
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T a b l e  2 .— E f f e c t  o f  B o r o n  A p p l i c a t i o n s  U p o n  t h e  B o r o n  C o n t e n t  o f  S o i l s

a n d  P l a n t s

A. Field Experiments

< Treatment

Ruston sandy loam Cahaba sandy loam

Available 
boron 
in soil

Boron in 
cotton 
plant

Available 
boron 
in soil

Boron in 
cotton 
plant

Lbs. per acre
No borax.................................................................
10 lbs. borax..........................................................
No borax—2,000 lbs. lime. .

p. p. m.
0.65
0.70
0.48
0.60

p. p. m.
11.5 
19.0
8 .0

16.5

p. p. m. 
0.63  
0.75

p. p. m.
17.5
28.8

10 lbs. borax— 2,000 lbs. lime...........

B. Greenhouse Experiments

Treatment*

Ruston sandy loam Paden silt loam

Weight
of

corn
plants

Available
boron

in
soil

Boron
in

corn
plants

Weight
of

cotton
plants

Available
boron

in
soil

Boron
in

cotton
plants

Lbs. per acre gms./pot p. p. m. p. p. m. gms./pot p. p. m. p. p. m.
No borax.................................... 41.1 0.80 5 .0 30.3 0 55 4 .8
10 lbs. borax.............................. 36.1 0.88 16.0 25.0 0.88 12.5
No borax—2,000 lbs. lime. . . 51.0 1.03 11.0 29.6 0.88 24.0
20 lbs. borax.............................. 39.1 1.15 19.5 24.7 1.10 37.8
50 lbs. borax.............................. 38.3 1.18 29.5 18.7 1.33 42.5

* All pots received 600 lbs. of 6-8—8 per acre.

Selective Service for Each Acre
(From page 26)

for no small part of the increased pro
duction and promises even greater and 
more permanent agricultural gains.

An important phase of our future 
agricultural problem will be the pro
duction of additional income-producing 
crops to supplement income from cotton 
and tobacco. New sources of income 
must come through changes in the use 
of the land. Since soil conservation is 
based on the principle of using all land 
on each farm according to its capabili
ties and treating it according to its 
needs, new sources of income may be 
expected on farms where soil conserva

tion district programs are established.
That this can be done without sacri

fice of production has been admirably 
proven by countless farmers throughout 
the South. Reports of significant re
sults have been received from 5,261 
farmers operating 1,742,323 acres of 
land in 13 Southern states. These 
farmers are from the group of 162,550 
cooperators with soil conservation dis
tricts utilizing the technical assistance 
of the Soil Conservation Service and 
other aids. Their changes in land use 
and production are based on averages 
of 2 to 4 years prior to, and a similar
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period following, the establishment of 
70 to 100 per cent of the planned soil 
conservation practices.

Cropland changed from 669,543 to 
641,992 acres. Average decrease 4.1%. 
(Decrease by states from 0.1% in 
Arkansas to 13.7% in Florida.)

Grazing land changed from 811,468 
to 910,303 acres. Average increase 
12.1%. (Increase ranging from ap
proximately 40% in the Southeast to 
4% in Texas.)

Idle land changed from 61,697 to 
5,356 acres. Average decrease 91.3%. 
(Decrease by states from 54.9% in Ken
tucky to 99.8% in Florida.)

Cotton acreage was reduced, average 
19.6%. (Reduced by states from 6.5% 
in Mississippi to 38.1% in Florida.) 
Production per acre increased, average 
32.8%. (Increase by states from 25% 
in Texas to 102.2% in Virginia.) Total 
number of bales produced on these 
farms increased an average of 6.7%. 
(Change by states from decrease of 
2.1% in Alabama to increase 43% in 
Louisiana.)

Corn acreage was reduced, average 
15.1%. (From a decrease of 30.5% in 
Alabama to an increase of 22.7% in 
Florida.) Production per acre increased 
39.2%. (From 27% in Texas to 
62.6% in Virginia.) Total number of 
bushels produced on these farms in
creased 18%. (From 1.9% in Alabama 
to 73.5% in Florida.)

Wheat acreage was reduced 12.5%, 
production per acre increased 46.9%,

and total number of bushels produced 
increased 27.7%.

Acres in legume hay increased 60.7%. 
(From 4.6% in Kentucky to 145.2% 
in Florida.) Total production increased 
84.4%. (From 12.4% in Virginia to 
180.1% in Alabama.) Acres in non
legume hay increased 12%, and total 
production increased 42% with Louisi
ana and Alabama leading the increase.

The following changes in livestock 
population occurred on these farms:

Dairy cattle increased 40.4% (From 15.3% 
Tennessee to 84.6% North Carolina).

Beef cattle increased 117.4% (From 14% 
Texas to 192.4% Georgia). ~

Brood sows increased 87.2% ([From 6% 
Louisiana to 154.8% North Carolina).

Ewes increased 66.0% (From 16% Texas 
to 866.3% Alabama).

Chickens increased 76.6% (From 36% 
Louisiana to 201.9% Florida).

Turkeys increased 32.4% (From 8% Louisi
ana to 1108% Tennessee).

The Soil Conservation District Pro
gram means better, wiser, land use. It 
means increased sustained production. 
It means using all the acres on the farm, 
thus providing land for crops substitut
ing for cotton. It means the basis for 
a permanent agriculture on land kept 
permanently productive. Soil and water 
conservation farming will not correct' 
all the perplexing, economic ills of 
Southern agriculture, but without it, 
the ills particularly of the producer, and 
finally of the industry, must increase. 
It is fundamental, therefore, to any fu
ture progress.

Know Your Soil
{From page 10)

Phosphorus
The phosphorus requirement of the 

plant is about one third as much as 
nitrogen in actual weight, but there 
are more phosphate-deficient soils than 
there are nitrogen-deficient ones and 
still there is more phosphorus applied 
as commercial fertilizers. This is due 
to the fixation power of the soil. In 
other words, it is difficult to keep phos

phorus available to the plants even 
though it is not leached from the soil. 
This fixation varies tremendously from 
soil to soil. Strongly acid soils fix in an 
unavailable state more phosphorus than 
properly limed soils; soils well supplied 
with organic matter fix- less than soils 
poorly supplied, and red and yellow 
soils more than gray and brown soils. 
A thousand pounds of 5-10-10 fertilizer
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will supply three times as much phos
phorus as is needed for a 10-ton crop 
of tomatoes. However, many soils will 
require more phosphorus than that to 
produce 10 tons. To safeguard a crop 
from phosphorus deficiency, lime to 
about 80 per cent of the lime-holding 
capacity (pH 6.2 to 6.5), supply or
ganic matter in abundant amounts, 
and use selected methods of applying 
the phosphorus, but above all find out 
if your soil is the type that has a high 
phosphate requirement. See Fig. 6.

Potash

By far the largest amount of any of 
the plant foods needed by the plant is 
potash. Whereas 100 pounds of nitro
gen and 35 pounds of phosphoric acid 
are used by 3,000 tomato plants, 200 
pounds of potash are required for a 
10-ton crop of tomatoes. While little 
over one-half of this is taken off the 
soil by the fruit, the total amount is re
quired to produce the crop. Since most 
satisfactory crops produce from 15 to 
20 tons of tomatoes (harvested 10 to

15 tons), it is readily seen that the use 
of adequate potash is necessary. Most 
of the soils in the eastern part of the 
United States are deficient in potash; 
therefore, it is necessary to supply a 
large part of it in commercial fertilizers. 
However, here again soil-improving 
crops in the crop rotation are important.

A knowledge of the amount of 
readily available potash in the soil can 
be learned from a quick analysis of the 
soil. A crop-producing program to 
maintain in an available state an ade
quate supply of potash can be estab
lished if one knows his soil conditions.

Sum m ary and C onclu sion

There is available a wealth of prac
tical and scientific information about 
soils, but for a grower to succeed he 
must know his own soil. He must 
study this soil, find out when to plow 
it and how to plow it to get it into the 
best physical condition for the crop to 
be grown. He must learn the status 
of lime in the soil and know how much 
is needed to put the soil in an ideal 

condition for crop growth 
as well as how to apply it 
and when. He must know 
how much organic matter he 
has in his soil and whether 
his crop rotation is building 
or tearing down his supply. 
He must know how much 
nitrogen, phosphorus, and 
potash are required and how 
to apply them. The grower 
must get this information 
through a system of analyses 
of his soils, or through the 
hard way, by trial and error. 
Last, but not least, the 
grower must be open-minded 
and receptive to new ideas. 
He must study scientific in
formation advanced and 
think about his conditions 
and see if he can apply the 
information to his farm and 
farming practices. In other 
words, he is the master of 
his own ship and where he 
steers it, it will land.

1 6 0  pounds p h o sp h o ric  ac id .

r ig . 6 .  F ie ld  tests , an essen tia l m ethod o f  finding th e  fe r 
t i lis e r  req u irem en ts o f  th e  so il.
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Gravel-Culture Tomatoes
(From page 20)

production period from November to 
July.

While gravel culture offers a speedy, 
sometimes preferable, growing method 
for production volume, carefully-fed 
soil-rooted plants present a highly prof
itable greenhouse crop, too. Again 
feeding of the plant is a major trick. 
The gravel culture method, however, 
dodges the majority of complicating 
hazards.

For example, in one section of the 
A. and M. greenhouse in a space 32 
by 96 feet, 10 varieties of soil-anchored 
tomato plants are grown. They net 
an 8-ton yield during an 8-month

growing period. Sold at 20 cents a 
pound to commercial dealers, barring 
waste, 8 tons stand for a maximum of 
$3,200 income for winter grown toma
toes.

Both methods require a plant-food 
basis.

Maximum yield in a minimum 
space, produced under the most favor
able conditions possible, are the goals 
to which the Oklahoma specialists are 
striving. Laying no claim to establish
ing the process, they are focusing their 
special attention on gravel culture and 
giving the tomato an unlimited future.

Balanced Sods in Orchards
(From page 24)

seedings of Ladino clover in the Col
lege orchards where a few pounds of 
sweet clover seed were added. Where 
the sweet clover was clipped back when 
it got up to a foot high, it was non
competitive and seemed to greatly assist 
the Ladino clover.

6. Clipping the growth back with 
the mower bar set at four inches to 
leave a good ground cover and clipping 
frequently enough to control weed 
growth and to prevent the re-seeding 
of grasses at any time. When grasses 
are allowed to go to seed, from 100 
to 400 pounds of seed to the acre go 
back on the soil. If only 10 per cent 
of these seeds grow, it is enough to 
discourage or smother any legume.

7. Permitting the Ladino clover to 
bloom freely in July and August and 
to reseed itself as an insurance policy 
against winter injury and freezing out 
in late winter and early spring. Data 
show that from 15 to 70 pounds of 
Ladino seed may be produced to the

acre in a good stand where bees are 
present to work the blossoms. If this 
program is followed, the first purchase 
of Ladino clover seed may be the last. 
Hay cut in August when the heads are 
full of seed may be scattered and disced 
into the soil on other areas. This is 
like the seed-mulch method used on 
airfields. It is simple, cheap, and very 
effective because the hay gready helps 
in establishing the seed by holding 
moisture and by keeping the soil cool 
and porous. This principle can be 
used with any grass or legume. With 
seeds as high in price as they are today, 
some growers may want to consider this 
plan rather seriously.

We have mentioned timothy and red 
fescue as being relatively non-competi
tive to Ladino clover. Neither is so 
aggressive as orchard grass which is 
objectionable because of the large 
clumps that develop with age. If or
chard grass were not so bunchy, it 
would be outstanding because it is



June-July 1945 47

such a good companion with Ladino 
clover where it is kept down by fre
quent clipping. One of its chief vir
tues is its shade-tolerance. Fortunately, 
red fescue is just as shade-tolerant as 
orchard grass and it develops a low 
smooth tough turf that will take plenty 
of punishment. Creeping red fescue 
is to be preferred over Chewings fescue 
because Chewings tends to be bunchy 
too, although both are neither so large 
nor so objectionable as orchard grass.

Timothy has the advantage of ma
turing seeds late in July so that there 
is more time to get it mowed before the 
seeds are ripe. The sod it makes is 
neither heavy nor tough but makes a 
good substantial cover. It is relatively 
non-competitive with Ladino clover.

Kentucky bluegrass does not produce 
a balanced sod with Ladino clover in 
Pennsylvania. It tends to smother the 
Ladino in about the second or third 
year under normal conditions. On rich 
soils, Kentucky bluegrass tends to come 
in of its own accord, probably from 
seeds that are in the soil. This is a 
natural occurrence that we can’t do 
much about and don’t intend to.

Canada bluegrass does not fit too 
well with Ladino clover because they 
have different adaptations. Canada 
bluegrass will do well on poor, thin, 
dry soils where Ladino cannot be ex
pected to thrive. Otherwise, Canada 
bluegrass makes a low-growing tough 
sod that will take a lot of hard wear. 
We’ve sowed a lot of it in Ladino mix
tures for poultry ranges and have yet 
to see much of it, so there is not much 
use seeding it in Ladino mixtures.

Other Legumes
We have mentioned birdsfoot trefoil 

but have not recommended it as an 
orchard legume. Because of some of 
its characteristics, it deserves some dis
cussion and, in some orchards I have 
seen, birdsfoot would be a big advan
tage over the existing cover, if any. 
It is a drought-tolerant legume and it 
is a long-lasting perennial which re
seeds itself each year at the rate of 
40 to 60 pounds of seed to an acre.

During extremely dry seasons I have 
observed that, under a heavy cover of 
birdsfoot, the soil stays quite moist. 
It has the distinct advantage of being 
able to compete successfully with tall- 
growing grasses, even though the cover 
is not mowed. It will grow on soils 
of low fertility and low organic matter 
better than Ladino clover. The root 
system is much more branched and 
fibrous than alfalfa and it is believed 
to require less moisture than alfalfa so 
that it should not compete seriously 
with the trees for moisture in a dry 
season. It will grow better in a bal
anced sod with more of the grasses than 
Ladino clover. With Canada blue
grass it looks like a “natural.” Some 
of its disadvantages include: (1 ) diffi
culty of establishment, (2 ) taking two 
to three years to become fully estab
lished. Special birdsfoot inoculant 
is an absolute requirement, and I have 
found through experience that it pays 
to double-inoculate with commercial 
inoculant and also with soil from old 
established plants. Lime and fertilizer 
requirements are lower than for Ladino 
but it responds to good treatment. A 
very important factor is to seed the 
very minimum of grass with the birds
foot and also to destroy the existing 
cover completely so as to permit the 
seedlings to start with the least pos
sible competition. So far as adaptation 
is concerned, I have seen it growing 
successfully from Nebraska to New 
Jersey and from Pennsylvania to Can
ada through the Northeast. Five 
pounds of seed to the acre are recom
mended for good stands, but good 
catches have been obtained with two 
pounds if all conditions are favorable. 
It can be seeded in July or in late 
winter on honeycombed soil.

I shall say very little about crown 
vetch except that it looks very prom
ising. Some demonstration plots of 
this legume have been established in 
the past few years. The fact remains 
that no seed is available commercially 
but plenty of root-crowns are avail
able for the digging. It grows well and 
competes with almost every grass and
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Scen es lik e  th is  in  N ortheast v in eyard s are  fa r  to o  com m o n . A tten tio n  to  grow ing su ita b le  cover 
cro p s fo r  in crea sin g  so il supply o f  o rg an ic  m a tte r  o r  fo r  m u lch in g  should  h elp  p rev ent th is  situ atio n .

has a large capacity for taking pun
ishment. Surface tillage does not seem 
to harm it.

So far as common or Korean lespe
deza is concerned, I think most are 
familiar with the limitations of this 
legume. It is definitely limited to the 
southern part of the region. Being an 
annual, it must reseed itself each fall 
in order to persist. The early strain 
of Korean called 19604 seems to be 
adapted further north than the com
mon types. Most of this seed is pro
duced in Indiana and there seems to 
be plenty of it.

In the southern part of the region, 
there are two grasses that have possi
bilities as ground cover which, so far 
as I know, have not been tried to any 
appreciable extent. One is Bermuda 
grass; the other is Zoysia. Both are 
southern-adapted grasses and both are 
growing successfully in the southern 
section of the Northeast region. Both 
are low-growing, tough, sod-forming 
grasses which have a large capacity for 
hard wear. Neither can be recom
mended because they have not been 
tested, but their potentialities are such 
that they deserve mention and certainly 
a trial in small plots. One disadvan

tage is that the adapted strains and 
species must be established with stolons 
(vegetatively). Good sods of Bermuda 
grass are growing as far north as 
Harrisburg. Zoysia apparently does 
well as far north as Connecticut and 
much better as one approaches Florida.

It will probably be a long time be
fore we find a better grass than rye
grass for temporary cover. The im
provement to expect probably is in the 
selection of a rapidly growing annual 
legume which, as a companion to rye
grass, will give us a more balanced sod 
than ryegrass alone. There have been 
quite a few abortive attempts at this 
phase of maintaining a 50-50 grass- 
legume cover where the sod must be 
destroyed annually for orchard man
agement reasons. It may be neither 
feasible nor desirable so long as we 
are getting such good results with rye
grass alone, but we can always look 
forward to improvements so long as 
research continues to function.

All Nature is in a state of momentary 
equilibrium. That balance or equilib
rium may be shifted one way or an
other by various forces. In the orchard 
the chief force is a gain or loss of
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fertility which is within the control 
of the owner or operator. The chief 
reason for maintaining balanced sods 
is to maintain a supply of active or
ganic matter which performs various 
well-known essential functions. All 
attempts to achieve this end will be 
futile unless the all-important factor of 
balanced feeding is considered and 
accomplished. It is not enough to con
sider only the plant-food needs of the

trees and of the fruit crop. It is the 
fibrous root mass of cover crop sods 
which mellow the soil, keep it cool and 
porous, and render fertilizers available 
to the trees. From every practical stand
point, therefore, the balanced feeding of 
the sods should receive foremost atten
tion with the emphasis placed upon 
feeding and managing the principal 
legume, for where legumes thrive, 
grasses and fruit trees surely will.

Orcharding from the Ground Up
(From page 15)

trees in an old orchard, but Anderson 
doesn’t agree with that policy. When 
a tree dies he plants a new one in its 
place, regardless of ages of the others. 
However, he does fertilize the land 
extra heavily for these young trees. In 
some rows the trees are of varying 
height, like children in a family. He 
calls his system perpetual production 
because the orchard will always have a 
full complement of trees by this plan. 
He doesn’t believe in wasting space 
left after a tree dies.

Each new parcel of land that he has 
added to his farm has gone through a 
period of soil reconditioning. One 
piece of land that he bought six years 
ago had several blow holes 6 to 8 feet 
deep. After leveling the soil, he con
centrated on feeding it with fertilizer 
and organic matter before planting 
peach trees on it.

Building up the fertility and organic- 
matter content of the soil is good insur
ance against erosion, too, he believes. 
It also is his opinion that insects and 
diseases are not as troublesome on well- 
nourished soil as on land that is low in 
fertility. He admits one cause for the 
apparent difference may be that pests 
find enough food in other plants. 
That’s one reason he won’t plant young 
trees on fallow land. He has a cover 
crop to satisfy cutworms and other eat
ing insects until the trees are well es
tablished.

Anderson is as careful about the care 
of his trees as about the soil that sup
ports them. One of the first jobs of 
late winter is to prune to help main
tain proper shape of the tree and maxi
mum fruiting surface. Like other good 
orchardists, he keeps peach trees low 
and spreading.

His program of insect and disease 
control on peach trees includes 11 
sprays. He keeps a watchful eye on 
the condition of his trees. The first 
sign of new trouble starts him on a 
campaign to find out what it is and 
how it can be controlled. His theories 
have met some opposition from orchard 
specialists and from companies that 
furnish some orchard supplies. Never
theless, he has convinced most of them 
that he is a “trained experimenter.”

Bob Anderson is an avid reader, in 
constant search for information that will 
make his orchard better. He likes to 
experiment with new ideas, too, and 
doesn’t hesitate to tell of his mistakes 
as well as his successes. One mistake 
he made was to sprinkle a pound of 
borax per tree under 10 peach trees to 
see what effect it would have on the 
trees and fruit. It ruined his peach 
crop on these 10 trees for several years. 
The trouble was later corrected by 
using material to counteract this over
dose. He now uses borax and other 
untried treatments in smaller quan
tities.
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Income and Outgo
(From page 5)

bought my first car on the installment 
plan, I have burned out and bumped 
up more pounds of rubber, wheeling 
to and fro, than my own share of the 
imports amounts to.

In this rubber deal we see a fine 
demonstration of the resourcefulness of 
us Yanks when up against an embargo 
of vital raw materials, and it almost 
works against the modern principles 
of a wider international relationship. 
In five South American centers we 
have helped produce and distribute 
promising budwood from better strains 
the Hevea rubber tree to plant several 
thousand acres of the natural source of 
rubber, and last year there were 25 
plants engaged in the manufacture of 
synthetic rubber substitutes. Great ex
pectations have been brewing over the 
rubber possibilities of Russian dande
lion, goldenrod, and southwestern 
guayule. In my own humble opinion, 
however, this rubber production busi
ness will in the long run continue to 
be a tropical venture; and, dare I whis
per it out loud—the dirt-cheap labor 
in those zones is the thing which will 
keep it there most effectively.

With this same hunch for “home 
remedies” the chemists at the Depart
ment of Agriculture have taken the 
casein route to paint brushes. Prob
ably they saw folks using casein for 
paint material and followed along the 
•same path as the plastic makers, to 
develop a new source of bristles with 
which to spread the pigment. As late 
as 1941 we imported six million pounds 
of hog bristles from China, which 
halted when the war began. Since then 
the better paint brushes have been 
treasured articles, which has done us 
some good in teaching better methods 
of cleaning and storing them. Thus 
deprivation breeds conservation and 
checks some of the terrific waste caused 
by laxity and laziness. But I presume 
we will forget the rules of thrift as soon 
as fresh imports start anew. If we had

some way of retaining our alertness for 
invention under the throes of necessity, 
as well as the newly acquired zeal for 
taking care of scarce tools, it might 
make this temporary isolation worth 
while.

When we found ourselves short of 
kapok and jute, sisal and hemp, the 
AAA and other agencies, like Defense 
Supplies Corporation, got busy and 
erected costly inland hemp centers for 
a new wave of fiber crop production, 
while hosts of fine 4-H kids were sent 
afield to glean and store tons of milk
weed floss as a possible kapok substi
tute. The response was wonderful last 
summer, and in the usual American 
fashion the program was oversold and 
overdone. Today huge stacks of hemp 
line the yards near mills no longer 
needed, and most of the milkweed floss 
won’t ever be used in the way it was 
intended—because the Navy has a new 
idea for flotation material. Yet don’t 
forget that it kept men and kids on 
active jobs and circulated some handy 
money, so why complain?

META L working trades are another 
line which has felt the pinch. 

Now some of us forget that not all the 
forges and furnaces and foundries are 
in the big Appalachian smoky zone 
which we see as red flares on a night- 
bound train. Yet scattered through 
many of our agricultural states are 
shops and plants owned by “small guys” 
who look to a steady flow of certain 
imported metallic raw materials to keep 
them and their employes busy, and fur
nish mouths for the farmers to feed.

Take chrome or£ and nickel. Stain
less steel which enters so largely into 
modern food-plant fixtures and hospital 
equipment needs chrome ore and nickel 
in abundant supply. Back in the work 
shop at the bench the sheet metal and 
machinists need keen-cutting tools. 
The best of these come from stocks of 
alloy steel, and call for tungsten, molyb
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denum, and vanadium, which mostly 
come to us in ocean ships.

Housewives have mourned the lack 
of normal supplies of aluminum cook
ing utensils, and thousands of small 
hardware stores had empty shelves and 
we wondered why. Surinam in Dutch 
Guiana is a long ways off from Pike- 
town, but bauxite is the stuff from that 
storehouse which limits our stew-pot 
supply.

DNE can trot out the metallic list and 
begin to grasp the utter dependence 

we have upon imported basic materials. 
There is fire-resistant asbestos, tantalum 
for electronic tubes, and for surgery, 
beryllium mixed with native copper to 
make springs, mica and quartz crystals 
so vital to electric engineering, kyanite 
for lining blast and heating fprnaces, 
and the old stand-by of goat diet jokes 
—the despised tin can. We must im
port all these and many more equally 
strategic items or else our fame and 
fortune as a world premier manufac
turing and commercial nation will go 
glimmering. Likewise, the ability of 
folks abroad to utilize such surplus com
modities as we have demonstrated our 
capacity to produce hinges right on 
our maintaining a steady flow of im
ports.

Our customary habit of thinking al
ways in terms of being producers and 
being salesmen and promoters has 
often led us away from the two-way 
angle of foreign trade. Then so many 
of our inland leaders, especially dairy 
and cash croppers, spoke loudly for 
home consumption and an exportable 
surplus but fretted themselves sick over 
incoming agricultural commodities. It’s 
only recently that farmers awoke to 
realize that they were consumers like 
the rest of us, and along with this 
awakening has come a broader outlook 
on balanced international give-and-take 
trading.

Then I stumbled on some figures 
supposed to come from high official 
sources. These gave me another argu
ment to show to these old stand-pat 
anti-importers. It will prove that the

importing business is not just some
thing to make the seacost regions pros
perous and the interior poor.

On official count of imports by ton
nages, 11 Canadian border districts 
totaled 38,925,000 tons, compared to
54,786,000 tons at 11 Atlantic coast 
ports, not counting a dozen other in
terior ports from Ohio westward on the 
rivers where over one million more 
tons were imported in 1944. If another 
slant is taken of the same figures, 
using estimated valuations instead of 
tonnages, here is the answer: In 1938 
Atlantic ports represented 70 per cent 
of total values of imports with Cana
dian and interior ports having 13 per 
cent of it. In 1944 the Commerce De
partment indicates that Atlantic ports 
account for only 50 per cent of the valu
ation of imports while Canadian border 
and interior ports represent 28 per cent. 
Lately the import business is moving 
out into the area where most obstacles 
had been thrust in its way. I do not 
know if this is merely a convenient 
war-time situation relative to emer
gency manufacture of fighting equip
ment, but it paves the way for a trade 
incentive just the same. It shows us 
that New York and Boston and such 
centers of commerce on the brink of 
the sea are not the only ports of entry 
interested in keeping up a healthy 
stream of cargoes and cash.

Of course, I take no retainer or ac
cept no bribe in thus appearing in the 
forum argufying vehemently for intake 
as well as outgo. I possess no such skill 
and economic erudition. My only idea 
is to make the good-neighbor scheme 
work in tangible ways and be potent 
for permanent good, instead of a showy 
shibboleth to use to chatter in vain
glorious ways on flowery occasions.

TO make this thing work right and 
with the least chance of prejudice 

and rancor is to achieve international 
peace and goodwill beforehand, coupled 
with a lot of tough spade work on 
financial agreements. Much of this 
detail is beyond the ken of ordinary 
home folks with domestic problems
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T IM E  PROVEN
LaMOTTE s o il  

TESTING APPARATUS
LaMotte Soil Testing Service is the direct 
result of 25 years of extensive cooperative 
research with agronomists and expert soil 
technologists to provide simplified soil test* 
ing methods. These methods are based on 
fundamentally sound chemical reactions 
adapted to the study of soils and have 
proved to be invaluable aids in diagnosing 
deficiencies in plant food constituents. 
These methods are flexible and are capable 
of application to all types of soil with 
proper interpretation to compensate for 
any special soil conditions encountered.

Methods for the following are available in 
single units or in combination sets:
Ammonia Nitrogen
N itra te  Nitrogen
Availab le Potash
Availab le Phosphorus
Chlorides
Sulfates
Iron
pH (acid ity and a lka 

lin ity)

Manganeses 
Magnesium 
Aluminum 
Organic M atter 
Nutrient Solutions 

(hydroculture) 
Replaceable Calcium 
Nutrients in plant tissue

LaMotte Outfit fo r determining A va ilab le  
Phosphorus 

Com plete with instruction— $12.50 f.o .b. 
Towson

Information on LaMotte Soil Testing 
sent upon request.

L a M O T T E
CHEMICAL PRODUCTS CO.

Dept. BC, Towson 4, Baltimore, M d.

uppermost, but once the proper atti
tude is taken relative to the terms of 
peace and harmony, a mandate will go 
to the statesmen and importers of a 
far different kind than we knew in the 
old days of isolated “security.”

The world is smaller and our eyes 
and ears are sharper than they used 
to be, thanks to science. If physical 
science has brought us nearer our for
eign neighbors in this way, then what 
may we expect the social sciences to 
perform for us in tuning us to wider 
world relationships?

Fertilized Com

A M IXED fertilizer containing phos
phorus and potassium when used 

in addition to limestone and legumes 
gave an increase of 13 bushels per acre 
in corn yield, reports H. J. Snider, as
sistant chief, soil experiment fields, Uni
versity of Illinois College of Agricul
ture.

This fertilized corn contained 10.6 
per cent protein in the grain compared 
to 9.1 per cent in the grain from the un
fertilized plot. The fertilized corn also 
contained 50 per cent more mineral 
ph osphorus in the grain.

These results were obtained on an 
experiment field located near Sparta, 
Randolph county, Illinois. Limestone 
was added in amounts sufficient to grow 
legumes on the light-colored sour soils. 
Legumes such as lespedeza and sweet 
clover along with other crop residues 
were plowed back into the soil.

Mixed fertilizer known as 0-20-20 was 
applied regularly around the rotation, 
100 pounds for corn, 100 pounds for 
wheat, and 200 pounds an acre for the 
hay crop. This soil treatment practice 
proved to be very effective on this 
southern Illinois land, Snider stated. 
He pointed out that, an increased con
tent of protein and a higher percentage 
of phosphorus in corn grain add to its 
feeding quality and tend to insure bet
ter feeding results with livestock.



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

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

Circulars
T om atoes (G e n e r a l)  F e r tilis in g  S m all F ru its  (P a c if ic  C o a st)
A sparagus (G e n e r a l)  B e tte r  C orn  (M id w est) and (N o rth e a st)
V ine Crops (G e n e r a l)  F e r ti l is e  P astu res  fo r  B e tte r  L iv esto ck  (P a -
Sw eet P o ta to e s  (G e n e r a l)  c if ic  C o a st)
F e r tilis e  P o ta to e s  fo r  Q u ality  and P ro fits  O f C ourse I ’m In terested  (P a s tu re s , C an ad a) 

(P a c if ic  C o a st)  M eet th e  F a m ily  (C a n a d a )

Reprints
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  
N -9 P ro b lem s o f  Feed in g  C ig a rlea f T o b a cco  
F -3 -4 0  W hen F e r tilis in g , C on sid er P la n t-fo o d  

C on ten t o f  Crops 
S -5 -4 0  W hat Is  th e M atter w ith Y o u r S o il?  
K -4 -4 1  T h e  N u trition  o f  M uck Crops 
B - l - 4 2  Grow ing L ad in o  C lover in  th e  N orth

east
E -2 -4 2  F e r tilis in g  fo r  M ore and B ette r  

V egetab les
S -6 -4 2  A C om parison  o f  B o ro n  D eficiency  

Sym ptom s and P o ta to  L eafh o p p er 
In ju ry  on A lfa lfa  

F F -1 1 -4 2  B o ro n  in  A gricu ltu re  
1 1 -1 2 -4 2  W artim e C o n trib u tio n  o f  the A m er

ica n  P o tash  Ind u stry  
J J - 1 2 -4 2  T h e  P I ace o f  B o ro n  in  G row 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 
H -2 -4 3  P la n t Food  fo r  P ea ch  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
M -3-43  L esped esa Is  Not a P o o r  Land Crop 
S -4 -4 3  P low -Sole  F e r tilise rs  B en efit T om atoes 
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 aln u tritio n  Sym ptom s &  P la n t 

T issu e  T ests  o f  V eg etab 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 u trien t Needs 
B B -6 -4 3  S ericea  Is  A Good Crop 
F F -8 -4 3  P otash  fo r  C itru s Crops in  C a lifo rn ia  
P P -1 2 -4 3  C om m ercial F e r tilis e rs  fo r  L ive

sto ck  Farm s 
Q Q -1 2 -4 3  P otash  in W ar P ro d u ctio n  
A-1 -4 4  W hat’s in  T h a t F e r ti l is e r  B a g ?  
E -2 -4 4  P low -Sole  F e r tilis e rs  In crea se  the 

P ro fits
F -2 -4 4  W here D o We Stand  W ith  F e r tilis e rs ?  
G -2 -4 4  T h e  Use o f  B o ra x  in th e  Legum e- 

L iv esto ck  P ro gram  o f  the  South  
H -2 -4 4  Efficient F e r tilis e rs  fo r  P o ta to  Farm s
1 -3 -4 4  D ou bling  P ro d u ctio n  by B etterin g  

S o ils
K -3 -4 4  S o il T ests In d ica te  P otash  Levels 
L -3 -4 4  So u th  F ind s Clovers E x cel in  P ro fits  
N -4 -4 4  T h e  P o tash  P ro b lem  in  Illin o is  
P -4 -4 4  B o ra x  Sprayed  on B eets  C on tro ls 

B la c k  Sp ot 
R -5 -4 4  M ore A bou t Soybean F e r tilisa tio n  
T -5 -4 4  So u th ern  Crops Show Need o f  P otash  
U -5 -4 4  T h e  Use o f  F e r tilis e r  in  M aryland 
W -6 -4 4  F e r ti l is e r  R eq u irem ents fo r  P erm a

nent P astu res  in  A labam a 
X -6 -4 4  S o il M anagem ent fo r  Cannery P eas 
Y -6 -4 4  Sw eet C lover Responds to  P otash  F e r 

t i lis e r

Z -6 -4 4  O u r F e r tilis e rs  Need M agnesium  
A A -8 -4 4  F lo r id a  K now s How to  F e r tilis e  

C itru s
B B -8 -4 4  P o tash  fo r  W ar Food  
C C -8 -4 4  S o il F e r tility ’s E ffect on A sparagus 
D D -8 -4 4  K eep in g  S o il F e r tile  in  th e  P ecan  

O rchard
E E -8 -4 4  T h e  Need fo r  B o ra x  on F o u rteen  

Crops
G G -1 0 -4 4  A T ra sh  M ulch M ethod o f  R e

c la im in g  L and  w ith A lfa lfa
1 1 -1 0 -4 4  F e r tilis in g  Soybeans in N orth C ar

o lin a
J J - 1 1 - 4 4  M ississippi Crop and P astu re  P ro 

d u ctio n  P ro gram  1 9 4 2 -4 3  
K K -1 1 -4 4  G row ing Q u ality  in  T om atoes 
M M -12-44  B lu e L upine Is  a V alu ab le  Legum e 
P P -1 2 -4 4  F ittin g  P ra ctic e s  to  S o il C on d ition s 
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

Crops
A -1 -4 5  F e rtilise d  C orn  P la n ts  R e q u ire  W ell- 

V en tila ted  S o ils  
C - l - 4 5  F e r tilis e rs  fo r  C otton  and C orn F o l

low ing Lespedesa 
E - l - 4 5  B ig ger Y ie ld s fro m  F e r tilise rs  
F -2 -4 5  D efectiv e  S traw b erry  F ru it  C orrected  

by  B o ra x
G -2 -4 5  Som e W'hys and W h erefo res fo r  A ir- 

C o n d itio n in g  So ils  
H -2 -4 5  Can W e K eep C otton  in  N. C. A gri

c u ltu re ?
1 -2 -4 5  Crop F e r tilis a tio n  o r R o ta tio n  F e r 

t ilisa tio n
J - 2 - 4 5  P otash  fo r  Legum e P astu res in  F lo rid a  
K -2 -4 5  P low -Sole  F e r tilis in g  on th e  Average 

F arm
L -2 -4 5  F ish  fo r  H ealth , R e cre a tio n , and 

P o litic s
M -3 -4 5  P otassiu m — A K ey E lem en t 
N -3 -4 5  T h e  R u tab aga Crop in  V irg in ia  Is  

B en efited  by B oron  
0 - 3 - 4 5  Using P o u ltry  M anure fo r  G arden 

Com post
P -3 -4 5  B a lan ced  F e r tility  in th e  O rch ard  
Q -3 -4 5  E arlin ess Counts w ith A ustrian  W in

te r  P eas
R -3 -4 5  H igher C orn Y ield s fo r  N orth C aro

lin a
S -3 -4 5  A lfa lfa  P ro d u ctio n  on th e Sand 

M ountain  o f  A labam a 
T -4 -4 5  L ad ino  C lover M akes a R ecord  
U -4 -4 5  New Id eas in  H aym aking from  New 

Y o rk  Farm ers 
V -4 -4 5  Y ie ld  and Q u ality  o f  C otton  Can B e 

Im proved  by B oron  
W -4 -4 5  F e r tilis in g  G o lf Greens 
X -4 -4 5  Id le  A cres in  th e  S ou theast Can Be 

P u t to  W ork

THE AMERICAN POTASH INSTITUTE 
1155  16TH  ST R E E T , N. W. WASHINGTON 6, D. C.
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The Archbishop had preached a fine 
sermon on married life and its beauties. 
Two old Irishmen were heard coming 
out of church commenting on the ad
dress. “ ’Tis a fine sermon his Riverence 
would be after giving us,” said one.

“It is indade,” was the quick reply, 
“and I wish I knew as little about the 
matter as he does.”

We have it that this year’s bathing 
suits are barely big enough to keep a 
girl from being tanned where she ought 
to be.

The experienced old copyreader on 
the newspaper couldn’t believe the re
porter’s story on the theft of 2,025 pigs.

“That’s a lot of pigs,” he growled, 
and called the farmer to check the copy.

“Was it 2,025 pigs that were stolen?” 
he asked.

“Yeth,” came the farmer’s lisping 
reply.

“Thanks,” said the copyreader and 
corrected the copy to “two sows and 25
Pigs- _________

A soldier in the Pacific summed up 
his plight in the following terse state
ment: “Long time no she.”

A man went to the bar and ordered 
a Martini, drank it, chewed up the 
bowl of the glass, and threw the stem 
over his shoulder. He continued this 
for about six martinis, when he noticed 
the bartender was staring at him.

“I guess you think I ’m crazy, don’t 
you?” he asked.

“I sure do,” the bartender replied. 
“The stems are the best part.”

At a railroad station recently, an MP 
kept shouting: “Call your destinations 
when you come through!” Sailors, 
soldiers, and Marines streamed through 
the gate, each calling out the place he 
was headed for, until the MP halted 
one Marine abruptly who’d tried to pass 
through without an announcement.

“Hey you, sound off!” yelled the MP. 
“What’s your destination?”

The Marine gave the MP one scorch
ing look, then shouted back, “Where in 
the hell do you think? Tokyo!” and 
dashed by.

Asked why he was going to marry 
a glamour girl from the city instead of 
some woman his own age, Grandpappy 
opined: “I ’d a heap ruther smell per
fume than liniment!”

“Papa, I have to bring to the class 
tomorrow a simple explanation of ‘in
flation’ and also of the Einstein theory 
of relativity. I wish you would help

99me.
“All right, son. Suppose we begin 

with Einstein’s theory. That’s the 
easiest.”

Sailor (at stage door): “Is the hula 
dancer in her dressing room?”

Watchman: “Son, she’s ’round at the 
rear.

Sailor: “Answer my question.”

Minister (on golf course): “I notice 
that the players who get the lowest 
scores are not those who swear.”’

Fellow Golfer (as he dug another 
slice of turf): “What the hell have they 
got to swear about?”
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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 fleld 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  C H IC A G O  L O S  A N G E L E S

BORAX

zv Mule Team. Reg. U. S. Pat. Of.



THE BIRTH OF A  N E W  IDEA

Th e  f i r s t  V-C Fertilizers were 
delivered to the farm in 1895. 

These fertilizers were the beginning 
of a new idea in the manufacture 
and distribution of commercial plant- 
food. For economy and convenience, 
V-C factories were to be located near 
the farms they served and yet each 
factory was to benefit from the sci
entific research, experience, skill and 
facilities of a national organization.

Today, through its network of 34 
fertilizer factories, its phosphate 
rock mines, its 20 sulphuric acid 
plants, its 26 superphosphate pro
ducing units, its chemicals division

and its analytical and research labo
ratories, the V-C organization serves 
farmers in every state from the 
Rocky Mountains to the Atlantic and 
from Canada to the Gulf of Mexico.

Today more V-C customers are 
using more V-C Fertilizers than ever 
before in history . . . their toted crop 
production is greater than ever be
fore in history . . . and their cash 
farm income is higher than ever be
fore in history.

It is fitting and proper that V-C’s 
5 0 t h  a n n i v e r s a r y  should find V-C 
Fertilizers rendering their greatest 
service to the American farmer.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond, Va. • Norfolk, Va. • Greensboro, N.C. • Wilmington, N.C. 
Columbia, S. C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, Miss. • Memphis, Tenn. • Shreveport, La. 
Orlando, Fla. • E.St.Louis.lll. • Baltimore,Md.'Carteret,N.J. • Cincinnati, 0.



County agents were quick to recog
nize the importance of protecting 
seed against fungi that cause decay, 
with a resulting decrease in stands 
and yields. Practically all soils con
tain such destructive fungi.

Among the chemicals that have 
proved most effective in reducing 
seed decay is Spergon. Booklets are 
now available reporting on tests with 
Spergon on the following crops:

PEAS

LIM A BEANS  

SWEET CO R N  

FIELD CO R N  

SO R G H U M  

FEAN U TS  

SOYBEAN S

Send for your complimentary copies 
of these reports now. You will find 
them helpful.

TYPICAL D O S A G E S
C o r n .......................IV2 oz. per bu. seed
P e a s ..................  2  oz. per bu. seed
Beans 2  oz. per bu. seed

(including Lim as)
Soybeans . . .  2  oz. per bu. seed
Sorghum  . . .  IV2 oz. per bu. seed 
F lax  . . . . .  2  oz. per bu. seed
Peanuts . 3  oz. per 1 0 0  lbs. seed

ADVANTAGES OF SPERGON
• Safe to use— cannot harm delicate seeds, 

even when used in excess.
• Safe for user—non-injurious, non-irri

tating, to those applying it to seed.
• Long lasting—Spergon does not deteri

orate with age; may be applied months 
in advance of planting.

• Self-lubricating. No graphite needed in 
drill.

• Compatible with legume inoculants.

Spergon
Res. U .S . P a l Off.  )

SEED PROTECTANT

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

1230 Sixth Avenue Rockefeller Center N ew  York 20, N . Y.

Listen to “ Science Looks Forw ard” — new series of talks by the great scientists o f A m erica— 
on the Philharmonic-Symphony Program. C B S  network, Sunday afternoon, 3 :0 0  to 4 :3 0  E.W .T.

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



THE PLANT 
SPEAKS

A new four-reel series o f 16 mm., sound, co lor 
films which may be booked independently 

or in any com bination. T h ey  may be used to 
best advantage when shown at least one day 
apart and in the fo llow ing sequence:

T H E  P L A N T  S P E A K S  T H R U  D E F IC I 
E N C Y  S Y M P T O M S  pictures so il depletion, 
erosion, and deficiency symptoms on plants. 
(Running tim e 25 min. on 800-ft. ree l.)

T H E  P L A N T  S P E A K S , S O IL  T E S T S  
T E L L  U S W H Y  depicts taking so il samples 
on the farm  and the in terp retation  o f soil 
tests . (Running tim e 10 min. on 400-ft. ree l.)

T H E  P L A N T  S P E A K S  T H R U  T IS S U E  
T E S T S  shows the value o f tissue testing  and 
the procedure fo r  testing  plant tissues in the 
field. (Running tim e 14 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  L E A F  A N 
A L Y S IS  evaluates leaves in plant grow th and 
lea f analysis in determ ining fe rtiliz e r  needs. 
(Running tim e 18 min. on 800-ft. reel.)

W e shall be pleased to loan these films to agri
cultural co lleges, experim ent stations, county 
agents, vocational teachers, responsible farm  or
ganizations, and mem bers o f the fe rtiliz e r  trade.

O TH ER  16MM. COLOR F IL M S A V A ILA BLE 
FO R  T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri
culture (South)

In  the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertiliser (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (W est) 

Potash Deficiency in 
Grapes and Primes 
(W est)

New Soils from Old 
(Midwest)

Potash Production in 
America (A ll)

Save That Soil (A ll)

IM P O R T A N T  
Requests should be made w e ll in  

advance  and should include in for
m ation as to  group before which 
the film is to be shown, date o f ex
h ibition  (alternative dates if  pos
s ib le ), and period of tim e o f loan.

American Potash Institute
1155 S ixteen th  S treet 
W ashington 6, D. C.

Printed in U. S. A-
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T H R E E  E L E P H A N T  B O R A X

W ITH  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

TH R EE ELEPHANT BORAX will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

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

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
D etroit Soda Products Co., W yandotte, 

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

ville and Orlando, Fla.
Ham blet & Hayes Co., Peabody, Mass. 
Hercules Powder Company, A tlanta, Ga. 
The O . Hommel Co., Pittsburgh, Pa.

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

K raft Chemical Co., Inc., 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, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn.

Wilson & Geo. Meyer & Co.. San Francisco, 
C alif., Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk, Va., and W ilm ington, N . C.

IN  C A N A D A :
St. Lawrence Chemical Co., Ltd ., M ontreal, Que., Toronto, O nt.

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

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

Pioneer Producers of Muriate of Potash in America



BetterCrops 
✓PLANT FOOD

The Whole Truth— Not Selected Truth 
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Science Speaking

1 p r e s u m e  a chap who sets himself up as a translator should be able 
to understand the language of the pitcher and the catcher with like 

facility, even when they resort to idiom. I raise this sixty-four dollar 
question largely because a number of my regular audience are like
wise happily engaged in serving as mail-order go-betweens to connect 
the dispenser of accumulated science with the hungry horde of folks 
who eagerly utilize the crumbs from the rich research storehouse, to 
make ends meet in every-day life.

I expect that I am not entirely fitted 
to tackle this synopsis on science as she 
is being peddled to the layman. I 
boast no official degrees or even shirt- 
tail seminars in the scientific classroom 
and laboratory. I have been a sort of 
artful dodger meanwhile, grabbing off 
what I could snitch from the garbage 
cans and cast-off rummage sales of sci
entific odds-and-ends, to serve them up 
in a dish of salvaged tissues, fats, and 
oils for jaded or constipated mental 
appetites.

However, I have been at this blind- 
man’s bluff antic quite a number of 
moons, come next Sunday. I have ac
quired all the caution, secretiveness, and

furtiveness inherent in this merry chase 
for newer knowledge of what ails us 
and the plants and soil, and how to find 
a ready remedy. I began it all with a 
wrong-end-to approach to the original 
McCollum vitamin discovery back in 
the early days of college research in 
human nutrition. I thought at the time 
that the main idea was to get the dope 
broadcast. (I refer to newspapers as we 
enjoyed no wireless then.) I was 
caught up short in this illusion, and 
came very close to being dispensed with. 
Instead of pleasing the raw and un
lettered masses first, my task really was 
to please McCollum; and by satisfying 
his standards of what a release should

3



contain, I would thereby garner for him 
no grudges among fellow scientists and 
also have a true picture to unfold to 
weary sufferers from rickets, scurvy, 
beriberi, and black tongue.

To draw a fine distinction between 
blatant over-dramatized copy and mis
erable weasel words and atom-paring 
phrases was thus firmly brought to my 
attention, with a blue dismissal envelope 
used as “background material.” They 
did not desire a circus promoter or a 
carnival poster clairvoyant, but a guy 
with some balance and due respect for 
precedent, modified language, and a 
dash of dignified restraint. I wish to 
resume discussion anon in this epistle 
about weasel-wording and atom-paring 
terms used in scientific forecasts, but I 
now proceed without further interrup
tion, unless you fall asleep.

Beginning with the technique of pres
entation, a short review of research 
literature shows there are generally two 
kinds of offerings edited for the printer. 
Some say neither kind really makes the 
farmer sit up late at night or causes him 
to lay aside the almanac or old Doc 
Snide’s Cow Disease Book so as to pe
ruse them.

BE that as it is, the college editors 
label one kind of treatise a tech

nical research bulletin and the other is 
a so-called popular circular. Just how 
popular leaves ample room for an old- 
fashioned debate with no holds barred. 
If you mean popular in contrast to the 
other kind, amen.

Of course, let’s be fair and render jus
tice when a square deal doesn’t cost 
anything extra. The technical research 
issues are not intended for geezers with 
limping vocabularies and no love or 
admiration for deep-breath words of six
teen syllables. These books are pre
pared mostly for rival scientists and 
library lingerers. Like lawyers’ briefs, 
these manuscripts begin with consider
able annotated history and footnoted 
precedent and gradually work up to a 
climax, such as it is, on the last page.

I give an example of one where the 
title contained seven words, with only

4

one I could grasp—tomato. Shifting 
names a trifle, so as to make this insult- i I 
ing to nobody living or dead, here it is:

“In 1939 Baker and Todd described 
the resistance of lycopersicon pimpinel- 
lifolium Mill, accession 60, to the tomato 
fungus, Fusarium oxysporum f. lycoper- 
sici (Sacc.) Snyder and Hamilton.” 
And at the end, “a race of Fusarium 
oxysporum f. lycopersici has been iso
lated which appears to have a distinctive 
type of pathogenicity.”

DR take another erudite transfusion:
“A negative correlation was found 

between the number of fibers per square 
millimeter and the area of the stem. 
This coefficient is highly significant, as 
the 1 per cent level of significance is 
0.128.”

Now I realize that man-to-man across 
the laboratory table such language is 
pure and convincing and, above all, 
exact and conclusive. I also know that 
if we advertised farm machinery with 
graphs and diagrams and reports by 
mechanical engineers we would be serv- I 
ing up just as difficult readinq matter. 
Somebody with technical lingo and shop 
idioms must converse and contribute to 
one another’s progress or we get no-, 
where in the realm of dreams and diy 
covery. The main quarrel one has with 
institutions for dishing up technical 
facts is in the mailing and distribution 
departments. Such stuff should be kept 
secret from the taxpayers and stockhold
ers, with not much risk that anybody t 
would ask for a peek. You wouldn’t 
need to infer to them that they lacked 
brains to read it, but just keep them in 
ignorance of its existence. That’s a suc
cessful old Army game.

But there is still another point to be 
considered about these communications 
designed strictly for absorption by fel
low scientists. I believe in cases where 
a translation is not desirable for the 
public, some inkling of the scope of the 
work involved and the serious and 
painstaking labor and training required 
might well go to the layman.

I just unearthed a voluminous pub
lication processed in the Department of

B e t t e r  C rops W it h  P la n t  F ood
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Agriculture covering 275 pages or more. 
It plunged in great detail into the whole 
gamut of formal and informal reports 
on the species and families of plants 
which have toxic or repellent qualities 
toward insects. Its breadth of treat
ment and inclusive character, as well as 
its lists of plants, trees, and shrubs with 
botanical names, meant a headache to

casual scanners. But get this point, it 
seems to me that the public should be 
aware of the patient trial and error 
method by means of which the ento.- 
mologists and botanists follow through 
on a veritable Indian trail in the jungle 
to sample each leaf and root and herb, 
natural and dried, for signs of insect 
control capacity.

When I read the introduction and 
learned that between Roman times and 
the twentieth century only three plants 
with highly efficient insect-damaging 
qualities had been discovered—helle
bore, pyrethrum, and nicotine—it
seemed all the more remarkable that 
man still persists in his eternal search 
and sifting to gain these ends. That’s 
exactly why a smart go-between guy 
should never reject a technical treatise 
until he wrings out of it something to 
encourage science and to cause the pub
lic to respect scientific workers with as 
much fervor as they display toward 
movie stars and ball players.

After all, we’ve a task before us to 
debunk the popular myth which the 
dear tax-paying public retains in regard 
to the research career man. The farmer 
is so used to seeing and hearing the 
jolly, backslapping, story-telling exten- 
sionist that he never gets to clearly 
know the cloistered savants who pro

duce most of the rabbits the extension 
fellows pull out of hats. An extension 
man will tell an audience all the current 
know-how and what-is-it about live
stock diseases and epidemics, but it’s 
the laboratory brother in the rubber 
apron, back there behind the scenes, 
who gets the express packages of vul
canized intestines and spotted livers to 
diagnose and find a quick remedy for. 
Then when he finally emerges from the 
abattoir with problem solved, the re
searcher gets blamed for using high
falutin’ lingo with little or no credit 
for absorbing all the smells and taking 
all the overtime.

I don’t dare carry this one right into 
that old argument of the educational 
ages, as to how things would fare if 
the positions were suddenly reversed for 
a trial heat, and the extension man went 
into the kitchen and the research worker 
burned up highway gas, as well as other 
kinds. But I can vouch for the writing 
fraternity, that we don’t feel technically 
capable of undertaking the experiment,^ 
much as we chide the test-tube boys for 
so much inorganic language. Privately, 
however, I know research workers who 
can tell awfully plain, understandable 
stories with a down-to-earth smack to 
them, before they shift gears and go into 
a trance. That’s what roils me up about 
research, this dual personality idea.

O T so long ago a group of college 
and extension editors met in Wash

ington and during their convention they 
held a session with one of the key re
search men in the Department of Agri
culture. They came away encouraged 
no end over the forthright attitude of 
this leader respecting the desirability of 
issuing plain-spoken and direct infor
mation to the public, who in the long 
run will put the stuff to a real acid test.

He said that the story of research 
must be told fairly, clearly, and accu
rately. He believes in frequent reports 
concerning the steps being taken to gain 
results, even though the final grand ob
jective is neither won nor lost. He 
wants folks who help pay for the re- 

( Turn to page 50)



Plow ing u n d er o rg a n ic  m a tte r  in  O cto b e r , when fu lly  m atu re , in su res m axim um  b en efic ia l effect.

Plow-Under Practices
8, 8. Jl. KocL.ll

Farm  Bureau Cooperative Association, H arrisburg, Pennsylvania

TH E importance of organic matter in 
maintaining soil fertility has been 

recognized. In the writings of Pliny 
and Cato in the early Roman era, there 
was manifest a serious concern about the 
waning soil fertility. To a considerable 
degree, this condition was believed to 
have resulted from failure to maintain 
the organic matter content of the soils. 
The growing of green manure crops 
and full utilization of plant waste for 
incorporation into the soil which they 
urged differed only in degree of use in 
practice and method of incorporation to 
that employed in this country. The 
Romans could not plow under because 
the moldboard plow was unknown. 
The prevailing practice in this country 
has always been to plow under.

Whether full and complete incorpo
ration of organic matter as we practice 
it is better than the less complete in
corporation as employed by the Romans 
prompts me to relate some personal 
observations and experiences. An inci
dent which occurred some eight years 
ago has led me to conclude that under 
no circumstances should green succulent 
plant material be plowed under during 
the hot summer months. The discov
ery, which I made by accident rather 
than planned procedure, initiated what 
thinking I have done on the subject of 
plowing under. Here is my story.

The Annual Pennsylvania Potato 
Growers’ Convention had been sched
uled to take place at Hershey, Pennsyl
vania,' during the third week in July
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1937. Being employed by the Hershey 
Farms at the time, it became my duty 
to arrange a two-day program for visit
ing growers. Since a number of farm 
implement dealers were to have exhibits, 
a nice level plot of ground was provided 
for demonstrating tillage tools and trac
tor operation. One of the features of 
the program was to plow under or at
tempt to plow under a rank growth 
of soybeans. The soil on which the 
soybeans were growing was a Berks 
shale.

The various types of plows which 
entered this plow-under contest were as 
follows: three bottom, two bottom, and 
single bottom moldboard. The three- 
bottom plow accomplished nothing 
since it clogged up and bogged down 
within 20 feet from the start. The two- 
bottom did only a little better than the 
three and was forced to give up in a 
very short distance. Finally, along 
came a single 18-inch bottom moldboard 
with a chain. After the first furrow 
was opened this plow did an excellent 
job, actually turned under the rank 
growth of green organic matter, and 
continued to operate until four furrows 
had been plowed. Since it was the third 
week in July, hot summer weather

prevailed but there was sufficient soil 
moisture to facilitate good plowing.

About three weeks later I decided to 
visit the demonstration field and deter
mine if possible the degree of decom
position of the green soybeans that had 
been plowed under. I attempted to dig 
into the soil with my hands, dog fash
ion, which usually can be done on this 
somewhat loose shale type of soil, but 
painfully discovered that the human 
hand could make no impression since 
the soil had baked. After securing a 
sturdy garden trowel, digging three 
holes in three different locations, and 
finding no decaying organic matter, 
only some black streaks of ash-like sub
stance here and there, I became quite 
perturbed. I was absolutely certain that 
I had witnessed the plowing under of 
green soybeans, yet I could find no 
material evidence.

That evening, in the quiet of my 
home, the mystery began to clear. I 
recalled the explanations for what is 
likely to happen when hay is placed in 
a mow containing too much moisture—  
heat, mow burning, and when the mois
ture content of hay in the mow is too 
high and the air is excluded, the heat 
may reach the point of ignition and hay

A cro u p  observes a newly developed a ttach m en t to  th e  plow  w hich p laces the fe r t iliz e r  in  a hand
on th e  b o tto m  o f  th e  fu rro w .
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Jo h n  D an ie l o f  H ershey, P en n sy lv an ia , p ro d u ced  7 4 3  b u . o f  p o ta to es to  th e  a cre  by  applying,
b an d -m eth o d , a 7 *2 1 -2 1  fe r tiliz e r .

and barn may be completely destroyed 
by fire. Fundamentally then, the same 
destructive forces, only much more ac
centuated, were brought into operation 
when the green soybeans were plowed 
under. The green soybeans had a 
higher moisture content than any semi
cured hay and they were turned under 
with air largely excluded, the correct 
combination to generate heat. In addi
tion this turned-over soil was exposed 
to the hot rays of the sun. Conse
quently, it is not difficult to understand 
why the green soybeans became so hot 
that they actually burned up, leaving 
only a few dark streaks of ash scattered 
throughout the soil which was baked 
to almost brick hardness. Therefore, 
practically all of the important physical 
benefits of the organic matter were lost 
and perhaps some of the plant nutrients 
as well, especially nitrogen.

In this connection, let us reflect for a 
moment on the much publicized bene
fits to the soil from incorporation of 
organic matter. Briefly it is reputed to 
(a) make soils loose and friable, (b) 
induce better aeration, (c) maintain 
more uniform soil temperature, (d ) in
crease water-absorbing and holding 
capacities, (e) help prevent erosion, (f)

stimulate bacterial action, and (g) in
crease efficiency of commercial ferti
lizers, particularly phosphoric acid and 
potash.

Desirable as all of these benefits are 
in any soil management program, it 
seems quite clear that they cannot be 
expected to obtain under any system I
which induces their rapid dispersion.* 
Certainly, if organic matter will do what I  
scientists claim and outstanding farm 
practice has demonstrated, there is 
urgent need for reconsideration of our 
recommendations on how to secure 
maximum benefits from its use.

In my own personal experience in 
comparing the moldboard plow with the I
disk for the best handling of green 
manure crops and other plant waste, 
six years of intensive study have con
vinced me that to the greater extent we 
can replace the plow with the disk, the 
more nearly the maximum benefits of 
organic matter will be achieved. The 
ideal handling of organic matter in farm 
practice, as I see it, not only dictates a 
more general use of the disk, but delay 
in incorporating the material into the 
soil until the plants are fully matured.

The literature on fertilizer research 
indicates that scientists are thoroughly
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sold on the desirability of maintaining 
the organic content of soils. The bene
fits resulting from favorable influences 
on the physical, chemical, and biologi- 

I cal relationships are stressed. These 
I relationships, together with the im- 
I proved moisture conditions and more 
! uniform soil temperatures, enter largely 
j in the matter of fertilizer efficiency.

Conspicuous among the benefits of 
I organic matter is its buffer action or 

capacity to neutralize, within limits, 
! either acids or bases without changing 

the original acidity or alkalinity. This 
characteristic is particularly advantage- 

| ous on soils low in phosphorus or hav
ing a high-fixing capacity for this ele- 

| ment.
But organic matter also, especially in 

I the rapidly decaying stage, is reputed to 
have considerable value in releasing soil 
potash. In times of a critical potash 
shortage, such as in World War I, there 
may have been an element of sound

I logic in attempting to release soil potash 
by this means. However, when con
sidered from the standpoint of normal 
times when potash supplies are ade- 

| quate, and with the knowledge that the 
l over-all best influence of organic matter 

results from practices which prevent

rapid decay, other means of supplying 
the needed potash for plant growth 
should be used.

Since the last World War, we have 
gone a long way and learned much 
relative to the importance of potash in 
crop production. This is reflected in 
tonnage figures for the country as a 
whole. In 1913, for example, there 
were only 250,000 tons K 20  used, while 
for the year 1944 the tonnage was con
siderable in excess of 600,000 tons K 20 .  
Such a change in tonnage is the best 
evidence obtainable to indicate the futil
ity of depending upon the small release 
resulting from the action of organic 
matter on soil reserves. It seems to 
convince even the most skeptical lay
man or scientist that research has come 
into its own, despite the apostles of old, 
and some still with us, whose lime- 
phosphate-manure philosophy has failed 
to maintain the high level of fertility 
necessary for the most economic pro
duction of crops on vast acreages of 
American farm soils.

As a layman, perhaps my growing 
consciousness of the importance of pot
ash can best be attributed to my exten
sive studies at the Hershey Farms. 
From 1930 until 1944 I was engaged
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by them as Director of Agricultural Re
search. The operations comprised of 
7,500 acres of cultivated land which was 
receiving the manure from 1,000 cows, 
500 head of young stock, 500-600 hogs, 
300 horses and mules, 4,000 hens and, 
some years from 200-300 steers. This 
vast amount of manure had been sup
plemented in most instances with super
phosphate. Soil liming was also a gen
eral practice. In 1936, when I began to 
collect soil samples for our chemist, most 
of them from soils of limestone origin 
and some shale and sandy loam, I re
ceived a real jolt when results of these 
analyses came back. Ninety per cent 
of the first 100 samples showed insuf
ficient available potash to produce a 
crop economically. For quite some time 
afterward, analyses of soil samples col
lected followed the same pattern, always 
low in available potash.

Of course, these analyses obtained 
from the soil chemist prompted the use 
of more potash salts with very gratify
ing results, which are summed up briefly 
as follows: John Daniel had been grow
ing potatoes for the Hershey Industrial 
School for 25 years but had never been 
able to produce 400 bushels to the acre. 
However, as soon as he began to use suf
ficient quantities of fertilizer containing 
21 per cent potash, his best analysis was 
a 7-21-21, he hit the “jack pot” and 
has been able to produce 400 bushels to 
the acre and even more (over 700 
bushels some years) nearly every year 
since. Cooking quality of the potatoes 
was greatly improved. Improved cul
tural practices, better seed, and meth
ods of fertilizer application also con
tributed to increased yield, but even so, 
we cannot lose sight of the important 
role played by potash for it was this 
element that constituted the weak link 
in our fertility chain.

Increased yields of corn with better 
quality were obtained. There was less 
lodging, brighter straw, earlier matu
rity, larger yields to the acre, and more 
weight per bushel for small grains. 
More legume hay in the barns and more 
legumes in the pastures, and last but 
not least, tree vigor accompanied by in

creased yield, improvement in color 
and quality in apples, all resulted from 
the increased use of potash where much 
less or none had been used before. 
Thus it is evident that potash had been 
a limiting factor in the production of 
many crops on the Hershey Farms.

What the increased use of potash did 
for the Hershey Farms it will do for 
many other farms in the Northeast. 
Even though the use of potash has very 
materially increased in recent years, 
there are still many, many farmers in 
the State and throughout the Nation 
who could increase their net earnings 
by using more potash in their fertility 
program. Until such action is taken, 
soil management, especially with the 
heavy type soils, should insure all possi
ble benefit from the natural soil potash. 
This can best be accomplished by plow
ing or disking down green manure 
crops that have been permitted to ma
ture fully. They will decompose slowly 
and gradually liberate their potash con
tent, as well as aid release of some 
natural potash.

Fertilizer Efficiency
No discussion of plow-under practices 

would be complete without some 
thought of fertilizer efficiency in our 
crop production program. Experience 
has shown that for maximum efficiency 
from use of fertilizers we not only must 
make sure we use the right amount of 
the right fertilizer ratio, but we must 
apply it at the right time and in the 
right place with respect to the feeding 
root.

Fertilizers broadcast on prepared 
seed-bed and disked or harrowed in, or, 
as in row crops, sown by hand or ma
chine under or along with the seed are 
not conducive to efficient use. The 
broadcast fertilizer, particularly phos
phorus and potash, being widely dis
tributed and in intimate contact with 
the soil particles tends to become chemi
cally fixed and therefore less available 
to the plants. In close contact with seed 
in row crops it may seriously retard 
growth or even injure the crop. Thus, 

( Turn to page 44)



The Effect of Borax and Lime 

On Quality of Cauliflowers

&  t Z u s J l C o Lr\us&eii C o lem a n  a n d  5  oC e(J3eau.

Mississippi State College, State College, Mississippi

IN an effort to determine the effect 
of borax and lime upon the yield • 

and quality of cauliflowers, a field ex
periment was conducted in which 
cauliflowers were fertilized with differ
ent amounts of lime and borax. Soon 
after the cauliflowers were planted, 
many of the plants were killed by cold 
weather, and the stand was so irregu
lar that the yields were of no value. 
However, there was a marked differ
ence in the quality of the cauliflowers 
which survived; many of the plants 
showed symptoms of boron deficiency, 
while many others were normal. A 
detailed study was made of the extent 
to which each plant was damaged by a 
lack of boron, and the cauliflowers were 
classed into five groups depending upon 
whether they were normal, slightly 
damaged, moderately damaged, badly 
damaged, or severely damaged. Plants

H ollow  stem  in  cau liflow er caused  by  b o ro n  d eficiency .

showing symptoms of boron deficiency 
were dwarfed and showed different de
grees of browning.

The results in Table 1 show the num
ber of plants which occurred in each 
group. The index gives an average 
quality value for the cauliflowers from 
each treatment. Where no borax or 
lime was applied, many of the plants 
showed symptoms of boron deficiency 
and a considerable number of the 
plants showed severe damage from a 
lack of boron. Where 20 pounds of 
borax were applied to the soil, most 
of the cauliflowers were normal and 
only a few showed any symptoms of 
boron deficiency. Where 40 pounds of 
borax were applied, none of the plants 
showed boron-deficiency symptoms, but 
many of them were damaged because 
of too much borax. These results show 
that 20 pounds of borax applied alone 

definitely improved the 
quality of cauliflowers.

Applications of lime, 
either 4,000 or 1,500 
pounds per acre, greatly 
increased the number of 
plants which showed 
boron deficiency. Where 
lime was applied alone, 
a high percentage of the 
plants were seriously 
in jured by a lack 
of boron and only a 
small percentage of 
t h e  c a u l i f l o w e r  
plants were normal .

However, when 20 
pounds of borax were 

( Turn to page 48)
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Potash Fertilizers Are Needed 
Dn Many Midwestern Farms

E v Q . n J 4 o ( ( . r  

Lafayette, Indiana

TH E need for more potash in the pro
duction of Midwestern crops is be

coming more apparent each year. Even 
though sales of potash fertilizers are re
flecting an increased demand, many 
crops in widely spread areas are still 
showing the deficiency symptoms of 
potash hunger and starvation. Potash 
is needed particularly for muck crops; 
for crops on alkaline soils; for crops on 
soils that have been limed, phosphated, 
and otherwise inadequately fertilized 
over a period of time. But the use of 
potash is only one step in the whole 
process of good farming.

Successful farming requires the closest

understanding of and cooperation with 
Nature. Agricultural research is di
rected constandy to learning more and 
more of the unchanging biological prin
ciples governing the production of crops 
as well as animals. Better crops and 
animals are produced by applying these 
principles and helping the unaided 
handiwork of Nature. The art of farm
ing handed down from father to son is 
rapidly becoming the science of farm
ing. However, farmers have been and 
are still selling their soil fertility cap
ital and calling it profit.

Actual profits from the use of lime, 
manure, phosphates and potash fertil

F f ( .  1 . T y p ica l e ffects  o f  p la n t food  h u n eer, co n tra sted  w ith n o rm al le a f .  N o. 1— A health y  corn 
l e a f ;  No. 2 — N itrogen s ta rv a tio n ; No. 3 — P hosp horu s d eficien cy , ch iefly  in d ica ted  by  a purplish  
h u e , o fte n  very n o tice a b le  on un der sid e as w ell as top,' and a “ firin g”  o f  the  le a f  t i p ;  No. 4 —

p o tash  h u nger.
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Fig. 2 .  R o o t ro ts  w eakened th e  p otash*starved  p lan ts  in  fo reg ro u n d . T hey  a re  in  an  exp eri* 
m ental p lo t th a t reeeived  on ly  n itro g en  and p h o sp h ate  fe r t ilis e r s  over a p erio d  o f  years. P la n ts

in  rig h t b ackgro u n d  reeeived  p otash  in  ad d itio n .

izers depend upon the information ob
tained from all sources. Soil tests indi
cate the available plant nutrients already 
in the soil. They point to the need of 
supplementary applications of fertilizers 
for maximum yields of nutritious crops. 
Growers are also becoming acquainted 
with the symptoms of plant-nutrient 
deficiencies, not only of potash, but of 
nitrogen, phosphorus, boron, magne
sium, manganese, and others which are 
appearing in many crops in various soils 
in this territory. A deficiency of any 
one of these nutrients may limit profits 
and lead toward bankruptcy unless 
remedial measures are applied.

Due to the constant losses of soil fer
tility caused by erosion, crop removals, 
leaching, loss of organic matter, and the 
failure of some growers to fertilize their 
crops adequately, practically all crops 
in the Midwestern and Eastern states 
respond to fertilizers of some kind when

used properly. The common appear
ance of potash-deficiency symptoms in 
many crops is mute but striking evi
dence that further supplementary 
changes in fertilizer usage are needed. 
Fortunately the symptoms developed 
by plants which indicate their distress 
when the supply of potash begins to 
fail are remarkably reliable and cannot 
be disregarded by growers who wish to 
continue to produce crops profitably. 
They become important when used as 
a guide in planning a soil management 
and crop rotation program.

There has been an assumption for 
years that most Midwestern soils con
tained unlimited amounts of potassium. 
Soil analyses indicated a total content 
up to 40,000 pounds of potassium per 
acre. Because of this chemical evidence, 
agricultural authorities believed and 
stated that this supply in these soils 
would last for many years of crop pro-



of physiologically available or replact 
able potash for plant growth. Studyini 
the rate of release of potassium in fe: 
tile soils, agricultural workers show tha 
the relative rate .of liberation of pota; 
sium from soil minerals determines thr 
continued richness of the soil. A higj 
rate of liberation will maintain a hig 
level of available potash, and vice versa 
These rates, of course, vary in differen 
soils, but they determine the supplie 
of potash naturally available for thi 
crops.

To illustrate, Scarseth has aptly da 
scribed the significance of “availabli 
potash” by stating that if you stoos 
leaning against the wall of the First 
National Bank which had a million 
dollars in its vaults, and you had onli 
fifty cents in your pocket, there would 
be a total of one million dollars ana 
fifty cents within the circle of the banll 
and you. As for you, fifty cents woulo 
be available for your immediate use< 
Thus, it is for the soil potassium. Th<| 
total supply means little. What is actui 
ally available for the crops really countsi

This question of how much potasi

B e t t e r  C rops W it h  P la n t  F ooJ

F ig . 3 .  C orn  p la n t b ad ly  starved  fo r  p o tash . 
N ote sh o rt In tern o d es and  m arg in a l sco rch  o f  

lo n g , life le ss  leaves.

duction. Now it is known that the total 
amount of potassium in the soil does 
not reflect accurately either the amount

F ig . 4 .  C lose-up o f  p otash-starved  co rn  p la n t. N ote yellow -streaked , m arginal-fired  leave*.
__ I
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sium is actually available in different 
soils is receiving much attention at the 
present time. In January 1936, Pro
fessor R. H. Bray of the University of 
Illinois made a very important state
ment regarding the dwindling supplies 
of available potassium in Midwestern 
soils where the practice of liming, phos- 
phating, and the growing of legumes 
was followed. He stated, in part, as

last few years, and it is predicted that 
certain soil areas of the State not now 
considered generally deficient will be
come so within a short period. The 
suspicion thrown on the Illinois system 
of agriculture, which has been blamed 
for these potash deficiencies, has been 
definitely put down. It is not the sys
tem of agriculture but the soils them
selves which are at fault. Just as you

Fig. 5 . E a rs  to  le f t  a re  fro m  p lan ts  rece iv in g  n itro g en , p h osp hate , and potash  fe r t i l iz e r ;  r ig h t, 
from p lan ts  rece iv in g  n itro g en  and  p hosp hate  o n ly . T ap erin g  ears in d ica te  p otash  d eficien cy .

follows . . . “The old belief that Illi
nois soils contained plenty of potash 
which could be made available by 
proper farming methods has now been 
definitely discarded. Much of the pot
ash in our soils is ‘inexhaustible’ only 
because it is so tightly locked up that 
the plants cannot obtain it in amounts 
sufficient for good growth. No system 
of farming or treatment practice is 
known which will markedly affect the 
yearly rate at which potash becomes 
available to crops. Potash deficiencies 
are showing up more and more in the

cannot run a Lincoln with the amount 
of gas required by an Austin, so you 
cannot obtain good crops from certain 
of our soils with a soil potash supply 
insufficient for even fair crops. The use 
of potash in most of the Southern and 
Southwestern soil areas, if good crops 
are desired, is inevitable. It can be 
avoided only by being satisfied with 
low crop yields or returning in the form 
of manure practically all in the crops 
taken off. The use of potash fertilizers 
or return of manure where possible on 
our deficient and partially deficient
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soils, where other factors are not lack
ing, should be encouraged. Many farm
ers, not understanding their potash de
ficiency, have decided to let well-limed 
and phosphated land revert to pasture 
or weeds, whereas the use of potash 
would make those fields the richest on 
their farm. Liming the soil helps con
serve the available potash against leach
ing and yet does not interfere with the 
crop’s ability to take it up.”

Thus the Midwestern system of main
taining permanent soil fertility by lim
ing, applying phosphate, growing leg
umes, and returning crop residues was 
officially supplemented by the inclusion 
of the use of potash where needed. 
Experimental fertility plots in all parts 
of the Midwest along with hundreds of 
demonstrations on farms are bringing 
home to the growers of crops that addi
tional potash along with the other plant 
nutrients is required in most of our 
productive soils. Each year hundreds 
of tests of soils from farms are showing 
depleted supplies of available potash. If 
and when the symptoms of potash 
starvation develop in the crops in fields, 
immediate recognition and attention 
are important. The soil fertility is out 
of balance and it becomes imperative to 
change the soil management program. 
Unlike nitrogen starvation which can 
be benefited by growing more legumes 
in the rotation and by the use of more 
organic matter, potash deficiencies are 
corrected chiefly by replenishment with 
actual potash fertilizers.

Potash Indicator Crops
In the Midwest certain crops are 

more suitable to serve as indicator plants 
to detect approaching deficiencies of 
potash than others. Corn plants and 
all of the legumes develop definite 
symptoms that are very reliable. The 
leaves of grains and grasses are rather 
small to use for visual diagnostic pur
poses. Radishes and cucumbers show 
distinct symptoms.

Since corn is the chief crop grown in 
the Midwest and the symptoms dis
played by corn plants serve admirably 
to detect the level of available nutrient

supplies in soils, they will be described! 
in detail. One advantage is that whem 
deficiencies are indicated by corn plants,, 
not only they but all of the other cropsi 
grown in rotation with the corn willl 
respond to corrective soil treatments.! 
The significance of the symptoms indi-i 
eating deficient nitrogen and phosphates 
in relation to potash will be discussed. 
After all, a program of soil manage
ment and fertilization which includes 
the use of plant nutrients in adequately 
balanced amounts for all of the crops in 
a rotation is the only one that will pro
duce satisfactory profits.

Figure I shows four types of corn 
leaves which illustrate degrees of health
fulness and mineral soil deficiencies. It 
is difficult to portray these symptoms 
without the use of color, but these ex
cellent pen sketches, prepared by Mrs. 
LeRoy T . Goble of Chicago, serve ad
mirably. If these leaves of corn plants 
are regarded as “banners” of merit for 
the growers, then Leaf 1, a healthy, 
green leaf, would indicate a successful 
program of soil fertility maintenance. 
On healthy, vigorously growing corn 
plants all of the leaves from the lower
most leaves to the top of the plant are 
dark green. They are working as they 
should, in producing the plant foods 
needed to mature sizeable ears of corn.

Leaf 2 —  Nitrogen Deficiency — If 
corn plants bear leaves that are yellow
ish-green to yellow in appearance, ni
trogen starvation is indicated. The leaf 
blades begin to turn orange-yellow at 
the tips and the yellowing follows the 
midribs. The affected tissues later be
come dry. All of the leaves on the 
plants are affected when the deficiency 
of nitrogen is severe. Frequently corn 
growers make the mistake of attribut
ing nitrogen starvation as due to dry 
weather. This symptom is quite com
mon on sandy soils low in organic mat
ter. It indicates a dwindling organic 
matter content in other soils. Correc
tive measures are the introduction of 
more legumes in the rotation, the use 
of more manure, the return of crop resi
dues, and the use of supplementary m- 

(Turn to page 41)



A b u lld o z er speeded th e  tra n s itio n  from  fo re s t to  tru c k  farm .

From Scrub Pine to Broccoli 
Do Cape Cod

d sertra m  ^Jom finSon  

County Agricultural Agent, Barnstable, Massachusetts

ONE hundred and twenty acres of 
broccoli, more than half of all pro

duced in Massachusetts, are now grown 
on Cape Cod, an area perhaps known 
best for its world-famous cranberries 
and its wonderful vacation land, with 
its miles of fine beaches and sand dunes. 
Another interesting fact about these 
acres of Cape Cod broccoli is that they 
are found on one great farm, which in 
a short span of three years has become 
one of the best known vegetable farms 
in the Northeast.

The farm referred to is known as 
Veg-Acre Farms, owned and operated 
by William Richards. It is located in 
the village of Forestdale in the town of 
Sandwich and is bounded on the south 
and west by Camp Edwards. When

purchased by Mr. Richards in the fall 
of 1940, it was known as Bear Hollow 
Farm and for over 20 years had been 
operated successfully as a dairy farm. 
The soil is technically described as Mer- 
rimac very fine sandy loam, medium to 
heavy phase. It is characterized by 
friable surface soil and a compact sub
soil. The surface soil varies in depth 
from six to nine inches while the sub
soil, a yellowish-brown to a yellow silty 
clay loam, extends to a depth of 30 to 36 
inches where it changes to a coarse sand 
and gravel, providing fine drainage. It’s 
just about an ideal soil for vegetable 
gardening for it works up nicely and 
requires no long waits between rains 
in order to dry out and get in good con
dition for tillage operations.
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At the time the farm was purchased 
in 1940, it contained about 800 acres of 
land of which there were about 120 
acres cleared and these had been used 
previously for the production of silage 
corn, pasture, and hay. The entire 
block of land is in one solid piece and 
most of it is as level as a meadow, which 
makes it well adapted to the use of all 
kinds of farm machinery. Scrub pine 
and oak were growing on the uncleared 
areas, and the first job Mr. 'Richards 
tackled was to clear a 75-acre piece of 
this growth in the summer of 1941.

The land cleiaring was done by the use 
of a seven-ton bulldozer, caterpillar 
tread, which was equipped with a me
chanical lift. After pushing the trees 
aside, the land was broken with a 
breaker plow, cutting a furrow 12 inches 
deep and 22 inches wide.

After plowing a deep tillage tool was 
hooked up to the caterpillar tractor and 
this was run lengthwise of the furrows, 
then crosswise, an operation that not 
only loosened the subsoil but also cut 
roots into 2-foot pieces, making it easier 
to clear them out of the fields.

In order to fit this virgin woodland 
soil for broccoli production, Mr. Rich

ards applied two tons ground limestone 
to the acre before plowing and the 
same amount was harrowed in after 
plowing along with an application of 
20% superphosphate, one ton to the 
acre, and 600 lbs. of muriate of potash 
(60% ). That’s the procedure for the 
first season; as Mr. Richards puts it, “to 
produce crops right off the bat.” This 
heavy rate of liming increased the pH 
from 5.0 to 6.5, the desired reaction in 
preparing the land for broccoli. Part 
of this new land was then planted to 
sweet corn, and immediately after the 
corn was harvested, the green fodder 
was plowed under to provide an addi
tional amount of organic matter for 
broccoli. Mr. Richards is a great be
liever in feeding crops. “There is one 
thing I won’t economize on,” he said, 
in discussing the subject of fertilization, 
“and that is fertilizer. I always plan to 
use plenty because I know from experi
ence you can’t grow big crops on a half- 
starved soil.” After the land is first 
cleared and treated as above indicated, 
he has a similar intensive system for 
subsequent fertilization. He specifies 
2 Yz tons ground limestone to the acre 
after plowing, harrowing it in, and add
ing a ton of mixed fertilizer, a ton of

A heavy-d uty , d eep -tillag e  to o l helped  put th e  newly b ro k en  so il in to  gard en -like  condition*
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fa rm  ta x i  serv ice  fro m  co ld fra m es to  fie ld . T h ree  tru ck s  a re  k e p t busy supplying one
p la n te r.

IJm.

.  T here  is  a

■
I superphosphate, and 600 lbs. of potash.

He uses a special mixture of his own 
I which approximates a 5-10-10 analysis, 
leach ton of which includes 70 lbs. of 
[manganese sulphate, 70 lbs. iron sul- 
gphate, and 10 lbs. of borax. This is 
[used at the rate of from 1 to 1 Vz tons 
I per acre and is harrowed in. No row 
I applications are made with complete 
j fertilizers, but side-dressings of nitrate 
[are used whenever necessary to bring 
[ the crops along properly.

Spring yields of broccoli run around 
r 400 crates (12 bunches per crate) to 
[the acre and fall crops at about 250
■ crates, which indicate pretty well that 
[the fertilizer program must be about 
| right. In fact, three years ago chemical 
| tests made on soil samples taken all over 
[the farm showed that they were not 
I only very acid (pH 4.5 to 5.0), but also 
[very low in available nitrogen, phos- 
| phorus, and potassium, while now tests 
[made on these same fields give very 
| high content of these plant nutrients.

I Of course, there are many other fac
tors involved in growing a fine grade

■ of broccoli on a large scale. For ex- 
I ample, it must be kept growing rapidly 
[throughout the season and that means

an edequate supply of moisture must 
be available in the soil or it must be 
supplied by irrigation.

Here again, we come to admire the 
farm location, for it includes a nice fresh 
water pond, providing not only a good 
supply of water for irrigation purposes 
but also a nice place to fish and swim 
when time permits.

The irrigation system consists of mod
ern light-weight metal pipes with in
stant-type couplers and revolving sprin
kler heads. The pump has a capacity 
of 11,000 gallons per minute. Eight- 
inch pipes make up the main irrigation 
lines of which there are 5,000 feet, and 
the laterals consist of 7,400 feet of six- 
inch pipe, and 1,800 feet of four-inch 
pipe. Rotary nozzles are spaced 40 
feet apart and the lateral lines, 70 feet. 
The water has to be pumped over an 80- 
foot bank and so pressure at the pump 
is maintained at 100 to 115 lbs. per 
square inch to allow for a loss in ele
vating water to the fields. An inch of 
water can be applied to the crops in an 
hour and a quarter. This system was 
used extensively during the extreme 
drouth of 1944, which was one of the 
driest seasons on record.
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Organic matter in the soil is built in 
through the systematic use of such green 
manure crops as domestic rye grass and 
winter rye. Cover-crop seedings made 
before September 1 are domestic rye 
grass seeded at the rate of 40 lbs. to the 
acre and a half-ton of fertilizer is used, 
approximately 5-10-10.- Quite often this 
is done as one operation, with the seeder 
following the harrow, and behind this 
a cultipacker. Winter rye is used in 
late fall seedings. Mr. Richards is a 
great believer in the value of green 
manure crops and is arranging his rota
tion so He can get back to his standard 
practice in Rhode Island of plowing 
under 7-foot sudan grass to supply 
maximum organic matter between cash 
crops. “You can certainly see the dif
ference in the way the next crop comes 
along, following such a heavy green 
manure crop,” he commented.

Spring broccoli plants are started in 
the greenhouse about February 1, then 
moved out to heated coldframes early 
in March where they are hardened and 
ready for field planting early in April. 
Two-row planting machines are used 
in setting out these plants in the fields 
and one machine keeps three small flat- 
top trucks busy hauling plants from the 
coldframes to the planting machine. 
Rows are spaced about three feet apart 
and plants 18 inches in the row. Fall 
broccoli plants are started in seedbeds 
in the field and transplanted early in 
August.

C arefu l M a rk e t P rep aration

Other factors in the success of this 
interesting enterprise are the method 
of harvesting, grading, and packing 
broccoli and in all these operations one 
can observe the same care and thorough
ness that went into its production. The 
broccoli is brought in from the fields 
in insulated van-type trucks to a large 
packing house. Here, the workers stand 
around long benches grading and 
bunching under the constant supervi
sion of Mr. Richards and his two fore
men. Nothing but the best is bunched 
and when packed into crates, each 
bunch carries an attractive wrapper,

20

giving the brand name as well as sug
gestions for cooking. Each crate passes 11 
through an ice water bath and comes 
out to a platform where parchment 
linings are added and a generous quan
tity of snow ice is placed in each crate 
in order to keep the product cool while ' 
in transit. After packaging, the crates 
are nailed and loaded in van trucks for 
the 80-mile trip to Boston, where they1 
arrive with the ice still in the package.

Mr. Richards has developed his own 
strain of Green Sprouting broccoli by 
careful plant selection and breeding.. 
Some strains have been developed par
ticularly for spring planting and others 
for the fall crop, indicating again that 
nothing is left to chance when it is . 
possible to use a scientific method of 
improvement.

There are many other interesting de
tails that could be discussed in con-I 
nection with the operations at Veg- j 
Acre Farms, for other specialties include j 
spring- and fall-harvested spinach, ice-: 
berg lettuce, turban squash, sweet corn, 
lima beans, and potatoes.

William Richards, now known to , 
hundreds of farmers as “Bill,” is not a , 
farm-raised boy. He was born and 
brought up in the city of Boston and his 
earliest experience in agriculture dates 
back to the first World War. When as 
a boy Victory Gardener he got his first 
experience planting a vegetable garden 
in that city under the instruction of his 
school principal, Charles L. M. Lam- ■ 
phrey.

Apparently, he never thought much 
about this experience at the time for 
he completed his high school education 
and then went to the Massachusetts In
stitute of Technology where he gradu
ated in 1927 as a chemical engineer. 
Shortly afterwards he joined the re
search staff of the Studebaker Auto
mobile Company and while testing out 
cars became interested in automobile 
racing. He was quite successful at that, 
too, for on one occasion he was within 
seconds of winning a prize of several 
thousands of dollars, but Fate inter- 

( Turn to page 41)
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Clover com es to  m atu rity  in  th e  b o rd e r  a rea  betw een th e  two p lo ts  w here w heat was eu t ou t 
early to  e lim in a te  co m p etitio n  fo r  so il fe r t i li ty . O n th e  r ig h t, an  a n n u al a p p lica tio n  o f  lim estone

and th re e  tons o f  m anure was m ade.

Hed Clover Suggests 
I Shortage of Potash
I 'Bf WitLn, -J. JKUcit

University o f Missouri, Columbia, Missouri

I  r*O M PETITIO N  by the associated 
I  | j  wheat as nurse crop with red

I clover for the limited fertility in the soil 
was sufficient on Sanborn Field to give 

| a poor clover crop in the wheat stubble 
| (shown at the left in the illustration), 
■ but a very good crop in the border of 
I the plot where the green wheat was cut

I1* out in trimming the plot to proper size. 
This poor red clover crop in the 

stubble occurred in the 6-year rotation 
j  of corn, oats, wheat, clover, timothy, 
I and timothy where lime had been ap- 
I plied about five years ago, and where 
M the equivalent of three tons of manure 
I had been applied annually since 1888. 
i In spite of rotation to reduce the rate of

isoil exhaustion during the past 55 years, 
this soil that grew clover fairly well at 
m the outset of the experiments on this 

i field is now so low in its delivery of

fertility that the wheat, as the nurse 
crop, is too much competition for the 
red clover. The soil is no longer able 
to grow a wheat crop and start the 
clover at the same time. The elimina
tion of the nurse crop by cutting it out 
of the border was the difference be
tween a good crop of red clover in the 
border area and one in the stubbles 
that was about to be “smothered out” 
by the growth of weeds, if not killed 
out by the “bad weather.”

Barnyard manure had been helping 
the clover in this crop rotation even be
fore lime was used. Lime and manure 
had given good clover. Those facts 
suggest that we need to look to the low 
supply of potassium in the soil as partly 
responsible for clover failures. Barn
yard manure is low in phosphorus but 

( Turn to page 49)
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POUNDS OF K * 0  PER ACRE 

F ig . 1 . P o tash  in creased  th e  yie ld  o f  O gden soybeans on C oxville  very fine sandy loam .

O G D EN

Fertilizing for Better Soybeans 
In North Carolina

^  W . X  f le L n  and W . € . C o U t
A gricultural Experim ent Station, Raleigh, N orth  Carolina

Ap p r o x i m a t e l y  300,000 acres of
. soybeans are grown for seed in 

North Carolina with more than 90 per 
cent of this acreage in the Coastal Plain. 
The use of fertilizer for soybeans is not 
a common practice. To make the situa
tion more acute the majority of the 
soybeans are in rotation with corn, a 
crop which frequently receives but little 
fertilizer or lime. As a consequence of 
this system, the yields of soybeans are 
on the down grade in spite of improved 
varieties. The average State yield is in 
the neighborhood of 12 bushels per acre.

Experimental work on the fertiliza
tion of soybeans was conducted at sev
eral locations in 1944, with particular

emphasis being placed on potash, mag
nesium, and limestone. In addition, 
exploratory experiments with minor ele
ments were carried on. In recent years 
it was observed that areas of beans in 
certain fields retained their green leaves 
at harvest, and closer examination 
showed very few pods on the plants. 
The removal of one or more of the 
nutrient elements by continued cropping 
with soybeans was considered a pos
sibility.

Coxville very fine sandy loam (Beau
fort County) was selected for a study 
of potash and magnesium response on 
the basis of observation of severe potash 
deficiency and dying of soybeans the
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T a b l e  1 .— Y i e l d  a n d  Q u a l i t y  o f  S o y b e a n s  ( O g d e n )  G b o w n  i n  C o x v i l l e  V e r y

F i n e  S a n d y  L o a m

Treatment*
Yield Poor-quality beans

KsO MgO

Lbs/A Lbs/A Bu/A Per cent by weight
1...............  0 36 7 .1 37.2
2 ...............  12 36 14.0 28.6
3 ...............  36 36 22 .6 10.0
4 ...............  60 36 24.7 9 .6
5 ...............120 36 27.1 3 .1
6 ...............120 0 20.3 3 .3
7 ...............120 12 25.4 1.3
8 ...............120 60 26 .5 3 .2
9 ...............120 36 (no Ca)
L.S.D. (.05) 2 .6

Milliequivalents per 100 gms. of soil

Base exchange capacity Ca Mg K PjOj-lbs./A O. M.-%

Soil pH 
analysis** 5 .0 6.84 2 .40 .15 .026 66 2 .3

* Base fertilization of 24 lbs. of PsOs from treble superphosphate and 300 lbs. of gypsum in the row
I with exception of treatment 9 which received no gypsum. K2O from 62 per cent muriate of potash and
I MgO from magnesium sulfate side-dressed before the fir£t cultivation.

** Analyses made under the supervision of J .  R. Piland, Associate Soil Chemist. Exchange capacity
1 and exchangeable bases by ammonium acetate extraction. P2O3 was extracted with .002N H2SO4.

[ previous year. The soybeans referred 
\ to had received no fertilizer. The corn 
i ahead of them had been fertilized with 
I 200 pounds of 5-7-5 per acre.

Before planting in 1944, the experi- 
[ mental block received a base application 
[ of phosphorus and calcium. Variables 
I with respect to potash and magnesium 
I were introduced. For example, with 
| a magnesium treatment considered to 
j be adequate, four rates of potash were 
[ compared to a no-potash treatment. 
I Similarly, with a potash treatment con- 
| sidered to be adequate, three rates of 
I magnesium were compared to a no- 
I magnesium treatment. It is evident 
I from the results presented in Table 1 
I and Figures 1, 2, and 3 that both potash 
I and magnesium exerted beneficial ef- 
I fects. For instance, yields were in- 
I creased from 7.1 bushels per acre with

I no potash to 24.7 bushels per acre with 
60 pounds of K aO. An additional 60 
pounds of K 20  further increased yields

only 2.4 bushels. Potash-deficiency 
symptoms were acute on the leaves of 
the soybeans receiving 0, 12, and 36 
pounds of K 20  per acre. The height 
of plants at harvest was 17.5 inches 
with no potash and 25.5 inches with 120 
pounds KoO. The greater part of the 
beans grown at the low potash rates 
ripened prematurely and were moldy, 
misshapen, shrunken, and off color 
(Figure 2). Mechanical separation into 
classes of good and poor quality beans 
showed 37.2 per cent by weight of poor 
quality beans with no potash added and 
only 3.1 per cent with 120 pounds of 
K 20  (Table 1). This soil was very low 
in exchangeable potash, containing .026 
m.e.

Previous work (*) showed a marked 
increase in yield of beans from applica
tions of 16 to 32 pounds of K 20  per

1 North Carolina Agricultural Experiment Station. 
Unpublished results. 1925-1931.
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acre. Experiments in 1943 ( 2) gave in
creases in yield from 36 pounds of K 20  
per acre, but no significant further in
creases from 60 pounds of K 20 .  The 
1943 experiments were conducted on the 
dark-colored soils of the Lower Coastal 
Plain, two on the Portsmouth series, 
and one on Dunbar. The surface soils 
contained .06 to .08 m.e. of exchange
able potassium (56-75 pounds of K 20  
per acre).

From the standpoint of magnesium, 
it will be noticed in Table 1 and Fig
ure 3 that 12 pounds of MgO (from 
magnesium sulfate) increased the yield 
of soybeans 5.1 bushels per acre. Higher 
rates gave little benefit. Magnesium- 
deficiency symptoms were quite prev
alent on the soybeans receiving 0, 12, 
and 36 pounds MgO with 120 pounds 
of K 20 .  There were no symptoms on 
the soybeans receiving 36 pounds MgO 
and 60 pounds of K 20 ,  however. Mag
nesium did not affect quality. This soil

* Colwell, W. E. Fertilizing Soybeans in North 
Carolina. Better Crops With Plant Food. October 
1944.

was relatively low in exchangeable mag
nesium, .15 m.e. (60 pounds MgO per 
acre).

A comparison of the yields of treat
ments Nos. 8 and 9 shows that there 
was no benefit from the added calcium.

The same type of experiment was lo
cated on an upland soil of light texture, 
Norfolk loamy sand (Pitt Countv). ■ 
Soybeans grown on this field the year' 
previous (1943) were observed to have jj I 
severe potash-deficiency symptoms. 
They had not been fertilized and 
neither had a crop of cowpeas and soy
bean hay in 1942. This soil was very : I 
low in exchangeable potash, magne
sium, and calcium (Table 2).

On this soil yields were increased 
from 9.4 bushels per acre with no potash 
to 18.8 bushels with 36 pounds of K20  
(Table 2). Additional potash up to 120 
pounds of K 20  did not further increase ' 
yields. Additions of magnesium gave 
a marked response in yield with 60 
pounds of MgO giving an increase of 
7.3 bushels per acre. Calcium in the 
row from gvpsum gave no increase in

Fig* 2 .  P o tash  im proved  th e  q u a lity  o f  O gden soybeans grow n on  C oxville  very fine sandy loam.
( P o tash  exp ressed  in  lb s. o f  K 2O p er a c r e ) .
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yield. Yields at this location were lim
ited by lack of rainfall in May and June 
as only .18 of an inch fell in the period 
between May 19 and July 1.

Two additional experiments, some
what different from those discussed 
above but with • primary emphasis on 
potash and magnesium, were conducted 
on so-called “soybean soils” of the lower 
Coastal Plain. Selection of the areas 
was made without knowledge of potash 
or magnesium deficiencies the previous 
year.

This soil, Portsmouth sandy loam 
(Pamlico County), was planted in beans 
in 1943 with no fertilization. In 1942 
the land was idle. The results of the 
1944 experiment presented in Table 3 
show that the application of 72 pounds 
of K ,0  per acre increased the yield 
from 31.1 bushels to 43.0 bushels per 
acre. The quality of beans was mark
edly increased by the added potash, and 
the oil content was increased slightly. 
There was no response to magnesium

and calcium. This soil was relatively 
high in available magnesium and cal
cium and low in potassium.

Corn was grown on Bayboro sandy 
loam (Beaufort County) in 1942 and 
1943. Previous to this, however, Irish 
potatoes had been grown continuously 
and the heavy fertilization built up the 
exchangeable potash in the soil to .57 
m.e. Additions of potash, magnesium, 
or calcium did not materially affect 
yields or oil content of soybeans (Table 

3 >-
A third type of experiment was lo

cated on an upland soil of li°ht texture, 
Norfolk loamy sand (Wilson County), 
where soybeans had never done par
ticularly well. Variables in respect to 
magnesium (from the sulfate and from 
dolomitic limestone) and calcium were 
established.

The broadcast application of 4,000 
pounds per acre of dolomitic limestone 
materially increased the yields of three 
varieties of soybeans (Figure 4). A

T a b l e  2 .— Y i e l d s  o f  S o y b e a n s  ( O g d e n ) o n  N o r f o l k  L o a m y  S a n d  ( P i t t  C o u n t y )

Treatment*
Yield

K 20 MgO

Lbs/A Lbs/A Bu/A
1...............  0 36 0 .4
2 ...............  12 36 12.9
3 ............... 36 36 18.8
4 ............... 60 36 16.8
5 ...............120 36 15.2
6 ...............120 0 12.2
7 ...............120 12 15.5
8 ...............120 60 19.5
9 ...............120 36 (no Ca) 18.9

L.S.D. (.05)

11100<N

Milliequivalents per 100 gms. of soil

Base exchange capacity Ca Mg K
P«Oj Lbs/A O. M. %

• Soil pH 
analysis 4 .8 2.58 .34 .13 .032 246 . 4

* Base fertilization of 24 lbs. of P2O5  from treble superphosphate and 300 lbs. of gypsum in the row 
with the exception of treatment 9 which received no gypsum. K2O from 62 per cent muriate of potash 
and MgO from magnesium sulfate side-dressed before the fiat cultivation.
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T a b l e  3 .— Y i e l d  a n d  O i l  C o n t e n t  o f  S o y b e a n s  G r o w n  o n  P o r t s m o u t h  S a n d y i 
L o a m , P a m l i c o  C o u n t y  ( O o d e n )  a n d  B a y b o r o  S a n d y  L o a m , B e a u f o r t  C o u n t y )

( W o o d s  Y e l l o w )

Treatments* Portsmouth 
sandy loam

Bayboro 
sandy loam

K20 MgO CaO Yield
oa

content Yield
oa

content

Lbs/A  
1........................  0
 2 ...................... 24
 3 ...................... 48
 4 ...................... 72
 5 ................... .48
 6 ...................... 48
 7 ...................... 48
 8 ......................  0

Lbs/A
36
36
36
36

0
36
36

0

Lbs/A
100
100
100
100
100

0
100 (CaCO») 

0

Bu/A
31.1
37.4
36 .0
43 .0
37 .0
38 .4  
37.8
30 .5

Per cent
19.0  
19.5
19.9
20.0  
20.1

18.9

Bu/A
25.0
24.4
24.0  
22.6
22.9
26.4
23.9  
23.8

Per cent
19.4 
19.7 
20.0
19.4
19.5

19.4

L.S.D. (.05) 5 .8 2 .9

Soil analyses.. .pH

Milliequivalents per 100 gms. of soil
P2O5

Lbs/A
O. M. 

Per cent
Base exchange 

capacity Ca Mg K

Portsmouth. . .4 .6  
Bayboro........... 4 .8

11.1
22 .5

3 .64
4 .92

.70

.83
.12
.57

153
270

3 .6
8.8

* 48 lbs. P 2O5  from treble superphosphate and CaO from gypsum in the, row at planting (treatment 
No. 7 CaO from CaCOs). K2O from 62 per cent muriate and MgO from magnesium sulphate side-dressed 
before first cultivation.

side-dressing application of 36 pounds 
of MgO from magnesium sulfate with
out lime did not affect yields. This soil 
was very low in calcium and the re
sponse from the limestone was possibly 
due to the direct nutrient effect of the 
added calcium. The soil analyzed as 
follows:

creased yields of soybeans 3-10 bushels 
per acre. These experiments were con
ducted largely on the Bladen series with 
a pH of 5.3-5.6 in the unlimed plots. 
No other soil data are available. In 
1943 (2),  however, lime did not give an 
increase in yield at any of three loca
tions. The pH of the three soils ranged

Milliequivalents per 100 gm. of sod

Soil
analysis pH Base exchange 

capacity
Ca Mg K

P2O5 
Lbs./A

O. M. 
%

5 .0 1.92 .34 .08 .039 203 .5

Previous results (1 ) from experiments from 4.6 to 5.1 with the degree of cal-
conducted in 1929-1931 show that cium saturation varying from 19 to 35
broadcast applications of limestone in- ( Turn to page 45)
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Practically all thoughtful persons are agreed that the future of cotton in the
South is dependent upon lowering the cost of production so that the price per
pound will put cotton in a competitive position on world markets and on the 
domestic markets with other fibers. This will include better utilization of land 
for cotton and other crops, improved varieties, better fertilization and other 
cultural practices, and mechanization. Such procedure will not necessarily mean 
greater total production, but it will mean more production per acre.

The Department of Agriculture is pledged to cooperate in every way possible 
in all sound programs to assist the cotton industry, to help increase cotton con
sumption generally, to enlarge the market for all kinds of cotton. The Secretary 
feels confident that if we all work together, merging our efforts, our ideas, and 
our “know-how,” we need have no fear of the future of cotton.

Like humans, various members of the same fam
ily of crops will react differently to various kinds 
and amounts of food. In many parts of the coun
try, research work is being conducted to determine 
these reactions. While most of this work is being
done with corn, there is no reason to doubt that
equally significant relationships of varieties and 

nutrient levels will be found with other crops.
The corn experiments have been done with the increasingly popular hybrids 

and have clearly shown that some hybrids will not prove materially better than 
others at one level of fertility while at another level marked differences may 
develop. This indicates that if plant breeders are to take full advantage of the 
capabilities of plants to produce, they should take into consideration fertility levels. 
Otherwise, it may not be possible to capitalize fully the results of their work.

Too frequently in the past plant breeders have done their work without much 
attention to the fertility needs of the crop, and by the same token soil investiga
tors have not given proper cognizance to the capacities of the plants they were 
using to measure the results of their fertilizer work. Fortunately for the Ameri-/ 
can farmer, both plant breeders and soil fertility men are now beginning to 
recognize that they must work together if maximum results are to be obtained.

The phenomenal rapidity with which the use of corn hybrids has been ac
cepted by farmers probably has been a large factor in bringing together the re
search groups which formerly went their own ways more or less independently. 
At one time it was felt that the goal of the plant breeder might well be the 
development of a strain that would have the ability to grow on poor soil. While 
there may be a limited field for such work, it is realized that in effect this is 
merely an acceleration of the soil-mining process which has been all too common 
in this country. The excellent control which can be provided with plants of 
known genetic composition has been a means for more sound investigations on 
the relationship of variety or strain and soil fertility.

Local climatic factors also must be given consideration from both the plant 
breeder’s and soil scientist’s viewpoint. The recent work on fertilizer placement 
is contributing its share to this development since in many cases in the past the 
beneficial effects of added fertilizers have been nullified by the detrimental effects 
of the fertilizer either being too close to the plant or so far from the active feeding 
zone that the plant could not fully utilize the added nutrients.

Probably the full potentialities of proper adaptation of variety and nutrient 
levels have been only lightly touched and there is every reason to believe that,by 
the cooperation of geneticists and soil scientists much greater efficiency in crop 
production can be achieved.

Crop Varieties 
and

Nutrient Levels
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Farm Prices of Farm Products*
Cotton Tobacco
Cents Cents
per lb. per lb.

1910-14 Average 12.4 10.4
1920.................... 32.1 17.3
1921..................... 12.3 19.5
1922.................... 18.9 22.8
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 20.0
1929..................... 17.7 18.6
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 15.4
1940.................... 9 .6 16.0
1941.................... 13.3 26.4
1942..................... 18.51 36.9
1943.................... 19.84 40.5
1944..................... 20.39 41.8

July ................. 20.32 45.0
August........... 20.15 39.3
September. . . 21.02 42.9
October.......... 21.25 41.2
November.. . 20.78 45.1
December.. . . 20.85 43.5

1945
January.......... 20.20 41.9
February. . . . 19.99 31.8
March............ 20.24 21.4
April............... 20.20 21.4
M ay................. 20.51 42.2
June................ 20.90 51.2
July.......... — 21.25 56.3

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.................... 70 148
1940.................... 78 154
1941.................... 107 254
1942.................... 149 355
1943.................... 160 389
1944.................... 165 402

July................. . 164 433
August........... 163 378
September. . . 170 413
October.......... 171 396
November.. . 168 434
D ecem ber.... 168 418

1945
January.......... 163 403
February. . . . 161 306
March............ 163 206
April............... 163 206
M ay ............... 165 406
June............... 169 492
July................. 171 541

Potatoes
Sweet

Potatoes Corn
Cents Cents Cents
per bu. per bu. per bu.
69.6 87.6 64.8

249.5 175.7 144.2
103.8 118.7 58.7
96.7 104.8 58.5
84.1 104.4 80.1
87.0 137.0 91.2

113.9 171.6 99.9
185.7 156.3 69.9
132.3 114.0 78.8
82.9 112.3 89.1
93.7 118.4 87.6

124.4 115.8 78.0
72.7 92.9 49.8
43.3 57.2 28.1
66.0 59.4 36.5
68.0 79.1 61.3
49.4 73.9 77.4
99.6 85.3 76.7
88.3 91.8 94.8
55.5 76.9 49 .0
68.1 75.4 47.6
70.7 85.2 59.0
64.6 94.4 64.3

110.0 108.3 79.5
149.2 196.7 102.7
141.0 213.5 113.3
138.0 230.0 117.0
159.0 258.0 117.0
147.0 219.0 116.0
142.0 185.0 113.0
143.0 164.0 106.0
150.0 175.0 106.0

158.0 190.0 107.0
165.0 201.0 106.0
171.0 207.0 107.0
174.0 211.0 107.0
177.0 214.0 108.0
180.0 220.0 1111.0
183.0 230.0 1112.0

: Numbers (1910-14 —
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
214 225 158
203 244 175
198 263 181
228 295 181
211 250 179
204 211 174
205 187 164
216 200 164

227 217 165
237 229 164
246 236 165
250 241 165
254 244 167
259 251 171
263 263 173

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
119.0 12.96 22.18 . . . .
103.2 11.68 35.04 . . . .
98.9 12.29 43.69

110.5 13.28 38.34 . . . .
151.0 12.54 35.07 .Ar,
135.1 13.06 27.20 . . . .
120.5 12.00 28.56
113.4 10.63 37.70 . . . .
102.7 11.56 34.98 . . . .
80.9 11.31 26.25
48.8 9.76 17.04 • • • •
38.8 7.53 9.74 • • • •
58.1 6.81 12.32 • . • •
79.8 10.67 26.12 . . . .
86.4 10.57 35.56 . . . .
96.0 8.93 31.78 . . . .

107.1 10.36 30.24 . . . .
66.1 7.55 21.13 . . . .
63.6 6.95 22.17 . . . .
73.9 7.62 24.31 . . . .
84.0 8.10 35.04 . . . .

101.8 10.05 44.42 . . . .
127.3 12.82 48.26 . . . .
142.8 15.43 52.80 • • • •

139.0 13.90 53.00
135.0 14.30 53.20 . . . .
135.0 14.70 52.30 . . . .
142.0 15.20 52.70 . . . .
143.0 15.60 53.40 . . . .
145.0 16.50 53.10 . . . .

146.0 17.10 52.80
147.0 17.70 52.70 . . . .
148.0 18.10 52.00 . . . .
149.0 16.90 51.90 . . . .
149.0 16.50 52.10
150.0 15.90 52.50
146.0 15.40 55.00

100)
255 178 240 . . . .
135 109 103 . . . .
117 98 162 . . . .
112 103 202 . . . .
126 111 177 159
172 105 „ 162 153
154 109 126 143
137 101 132 121
129 89 174 159
117 97 162 149
92 95 122 140
55 82 79 117
44 63 45 102
66 57 57 105
91 89 121 004
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 68 162 145

116 84 206 199
145 107 224 245
162 129 245 217
158 116 245 236
153 120 246 253
153 123 242 239
161 127 244 192
163 131 247 188
165 138 246 228

166 143 245 262
167 148 244 223
168 152 241 203
169 142 240 259
169 138 241 193
170 133 243 269
166 129 255 244
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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 High gradi 
11% ground 

ammonia, blood, 
15% bone 16-17% 
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, J

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 .04 2.58 6.07 4.66 3.54 4.75 4.99
1923.................... 3.02 2.90 6.19 4.83 4.25 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 4.70 3.97 4.75
1926.................... 3.06 2.41 4.40 4.95 4 .15 4.36 4.90
1927.................... 3.01 2.26 5.07 5.87 4.35 4.32 5.70
1928.................... 2.67 2.30 7.06 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 4.78 4.96 4.15 3.79 4.58
1931.................... 2.34 1.46 3.10 3.95 3.33 2.11 .46
1932.................... 1.87 >1.04 2.18 2.18 1.82 1.21 1.36
1933.................... 1.52 1.12 2.95 2.86 2.58 2.06 2.46
1934.................... 1.52 1.20 4.46 3.15 2.84 2.67 3.27
1935.................... 1.47 1.15 4.59 3.10 2.65 3.06 3.65
1936.................... 1.53 1.23 4.17 3.42 2.67 3.58 4.25
1937..................... 1.63 1.32 4.91 4.66 3.65 4.04 4.80
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
1943.................... 1.75 1.42 6.30 5.77 3.34 4.86 6.62
1944.................... 1.75 1.42 7.68 5.77 3.34 4.86 6.71

July................. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
August........... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
September.. . 1.75 1.42 7.81 5.77 3.34 4.86 6.71
October.......... 1.75 1.42 7.81 5.77 3.34 4 .86 6.71
November.. . 1.75 1.42 7.81 5.77 3.34 4.86 6.71
December.. . . 1.75 1.42 7.81 5.77 3.34 4.86 6.71

1945 
January.......... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
February. . . . 1.75 1.42 7.81 5.77 3.34 4.86 6.71
March............ 1.75 1.42 7.81 5.77 3.34 4.86 6.71
April............... 1.75 1.42 7.81 5.77 3.34 4.86 6.71
M ay................. 1.75 1.42 7.81 5.77 3.34 4.86 6.71
June................ 1.75 1.42 7.81 5.77 3.34 4.86 6.71
July................. 1.75 1.42 7.81 5.77 3.34 4.86 6.71

1922.................... 113
Index

90
Numbers

173
(1910-14 =

132
= 100) 

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 84 126 140 146 129 139
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 12 130
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.................... 59 42 127 89 93 79 93
1935.................... 67 40 131 88 87 91 104
1936.................... 59 , 43 119 97 89 106 131
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 49 175 163 110 150 192
1943.................... 65 60 180 163 110 144 189
1944.................... 65 50 219 163 110 144 191

July ................. 65 50 223 163 110 144 191
August........... 65 50 223 163 110 * 144 191
September. . . 65 50 223 163 110 144 191
October........ .. 65 50 223 163 110 144 191
November.. . 65 50 223 163 110 144 191
December.. . . 65 50 223 163 110 144 191

1945 
January.......... 65 50 223 163 110 144 101
February. . . . 65 50 223 163 110 144 191
March............ 65 50 223 163 110 144 101
April...............
M ay.................
June................

65 , . 60 223 163 110 144 101
65 50 223 163 110 144 191
05 50 223 163 110 144 191

July........ 65 50 223 163 ’ 110 144 191
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Tennessee Muriate Sulphate Sulphate Manure Kainit,
phosphate of potash of potash of potash salts 20%

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

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

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14............ SO.536 S3.61 $4.88 SO.714 SO.953 $24.18 SO.657 SO.655
1922.................. .566 3.12 6 .90 .632 .904 23.87 .508
1923.................. .550 3.08 7.50 .588 .836 23.32 .474
1924.................. .502 2.31 6 .60 .582 .860 23.72 .472
1925.................. .600 2.44 6.16 .584 .860 23.72 .483
1926.................. .598 3.20 5,57 .596 .854 23.58 .537 .524
1927.................. .525 3.09 5.50 .646 .924 25.55 .586 .581
1928.................. .580 3.12 5.50 .669 .957 26.46 .607 .602
1929.................. .609 3.18 5.50 .672 .962 26.59 .610 .605
1980.................. .542 3.18 5.50 .681 .973 26.92 .618 .612
1931.................. .485 3.18 5.50 .681 .973 26.92 .618 .612
1932.................. .458 3.18 5.50 .681 .963 26.90 .618 .591
1933.................. .434 3.11 5.50 .662 .864 25.10 .601 .565
1984.................. .487 3.14 5.67 .486 .751 22.49 .483 .471
1935.................. .492 3.30 5.69 .415 .684 21.44 .444 .488
1936.................. .476 1.85 5.50 .464 .708 22.94 .505 .560
1937.................. .510 1.85 5.50 .508 .757 24.70 .556 .607
1938.................. .492 1.85 5.50 .523 .774 15.17 .572 .623
1989.................. .478 .190 5.50 .521 .751 24.52 .570 .670
1940.................. .516 .190 5.50 .517 .730 24.75 .573
1941.................. .547 1.94 5.64 .522 .780 25.55 .570
1942.................. .600 2.13 6.29 .522 .810 25.74 .205
1943.................. .631 2.00 5.93 .522 .786 25.35 .195
1944.................. .645 2.10 6.10 .522 .777 25.35 .195 . . . .

July............... .646 2.16 6.10 .503 .749 24.44 .188
August......... .650 2.20 6.10 .503 .749 24.44 .188
September. . .650 2.20 6.10 .503 .749 24.44 .188
October........ . -.660 2.20 6.10 .535 .797 26.00 .200
November.. .650 2.20 6.10 .535 .797 26.00 .200
December. . . .650 2.20 6.10 .535 .797 26.00* .200

1945 
January. . . . .650 2.20 6.10 .535 .797 26.00 .200
February. . . .650 2.20 6.13 .535 .797 26.00 .200
March......... .650 2.20 6.20 .535 .797 26.00 .200
April............ .650 2.20 6.20 .535 .797 26.00 .200
M ay............. .650 2.20 6.20 .535 .797 26.00 .200
June............. .650 2.20 6.20 .471 .701 22.88 .176
July............... .650 2.20 6.20 .503 .749 24.44 .188

1922.................. 106
In d e x  N u m b ers  

87 141
( 1 9 1 0 - 1 4  =  1 0 0 )

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 n o 93 92
1930.................. 101 88 113 95 102 111 94 93
1931.................. 90 88 113 95 102 111 94 93
1932.................. 85 88 113 95 101 111 94 90
1933.................. 81 86 113 93 91 104 91 86
1934.................. 91 87 110 68 79 93 74 72
1935.................. 92 91 117 58 72 89 68 76
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 77 102 87
1941.................. 102 54 110 73 82 106 87
1942.................. 112 59 129 73 85 106 84
1943.................. 117 55 121 73 82 105 83
1944.................. 120 58 125 73 82 105 83 . . . .

July............... 121 60 125 70 79 101 82
August......... 121 61 125 70 79 101 82
September.. 121 61 125 70 79 101 ' 82
Ootober........ 121 61 125 75 84 108 83
November.. 121 61 125 75 84 108 83
December... 121 61 125 75 84 108 83

1945 
January. . . . 121 ., ,6 1 125 76 84 108 88
February. . . 121 61 126 75 84 108 83March.......... 121 61 127 75 84 108 83
April............ 121 61 127 75 84 108 83
May. .v . .  *. 121 61 127 75 84 108 83June............. . . . . . . . . . . • • • • 66 74 95 80July............... ............... . . . . . . . . 70 79 . .101 82
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities

Prices paid 
by farmers Wholesale

Farm
prices*

for com
modities 
bought*

prices 
of all com- 
moditiesf

Fertiliser
materials!

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash

1922................ 132 149 141 116 101 145 106 85
1923................ 143 152 147 114 107 144 103 79
1924................ 143 152 143 103 97 125 94 79
1925................ 156 156 151 112 100 131 109 80
1926................ 146 155 146 119 94 135 112 86
1927................ 142 153 139 116 89 150 100 94
1928................ 151 155 141 121 87 177 108 97
1929................ 149 154 139 114 79 146 114 97
1930................ 128 146 126 105 72 131 101 99
1931................ 90 126 107 83 62 83 90 99
1932................ 68 108 95 71 46 48 85 99
1933................ 72 108 96 70 45 71 81 95 •
1934................ 90 122 109 72 47 90 91 72
1935................ 109 125 117 70 45 97 92 63
1936................ 114 124 118 73 47 107 89 69
1937................ 122 131 126 81 50 129 95 75
1938................ 97 123 115 78 52 101 92 77
1939................ 95 • 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77 1
1941................ 124 131 127 86 56 130 102 77
1942................ 159 152 144 93 57 161 112 77
1943................ 192 167 150 94 57 160 117 77
1944................ 195 176 151 96 57 174 120 76

Ju n e ............ 193 176 151 95 57 175 119 69
Ju ly ............ 192 176 152 96 57 175 121 74 '
August. . . . 193 176 151 96 57 175 121 74
September. 192 176 151 96 57 175 121 74
October. . . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78.

1945
January. . . 201 179 153 97 57 175 121 78
February. . 199 179 153 97 57 175 121 78.
M a rch .. . . 198 180 153 97 57 175 121 78.
April........... 203 180 154 97 57 175 121 78
M ay. . . . . 200 180 154 97 57 175 121 7 8
Ju n e........... 206 180 155 95 57 175 121 69-
Ju ly ............ 206 180 154 96 57 175 121 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 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.

i Beginning with Jane 1041, manure salts prices are F. O. B. mines, the only 
basis now quoted.  .

•• The annual average of potash prices is higher than the weighted average or 
prices actually paid because since 1020 better than 00% of the potash used l »  
agriculture has been contracted for during the discount period. From 1037 on* 
the maximum seasonal discount has been 12%.
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F e rtiliz e r

. "Commercial Fertilisers and Agricultural 
Minerals 1944,” Bu. of Chemistry, Dept, of 
Agr., Sacramento, Calif., Sp. Publ. 208.

"Commercial Fertilizers Report for 1944,” 
Agr. Exp. Sta., New Haven, Conn., Bui. 483, 
Nov. 1944, E. M. Bailey.

"State Laboratory—Fertilizer, Seed, Lime 
and Ice Cream Report, July-December 1944,” 
State Board of Agr., Dover, Del.

"Commercial Fertilizers in Kentucky in 
1944,” Agr. Exp. Sta., Univ. of Ky., Lexing
ton, Ky., Reg. Ser. Bui. 42, June 1945, J. D. 
Turner, H. R. Allen, and Lelah Gault.
'' "Fertilizing Burley Tobacco,” Agr. Ext. 
Div., Univ. of Ky., Lexington, Ky., Leaf. 63, 
Jan. 1944, P. E. Karraker, R. A. Hunt, and 
E. J. Kinney.

"Commercial Fertilisers,” N. M. Feed & 
Feit. Control Office, State College, N. M., 
15th A. R., R. W. Litdu ick and L. T. Elliott. 
[ “Fertility Runoff Losses from Manure Spread 
During the Winter,” Agr. Exp. Sta., Univ. of 
Vtv Burlington, Vt., Bui. 523, May 1945, 
A. R. Midgley and D. E. Dunklee.
L "100,000 Tons of Hay," Agr. Ext. Serv., 
State College of Wash., Pullman, Wash., E. 
Bui. 324, April 1945, Karl Batir and 1. M. 
Ingham. '
* "Fertilizer Tonnage Sales Survey Report for 
Washington for July 1, 1943 to June 30, 1944,” 
Agr. Exp. Sta., State College of Wash., Pull
man, Wash., M. Cir. 26, May 1945, S. C. 
Vandecaveye.
‘ "How Much Fertilizer Shall I Use?” U.S. 
D.A., Washington, D. C. AIS-18, April 1945, 
Charles E. Kellogg.

Soils

"Soil Survey of the Wood stocky Area,” New 
Brunswick Dept, of Agr., Dom. of Canada, 
Ottawa, Can., Publ. 757, T. B. 48, March 
1944, P. C. Stobbe and H. Aalund.

"Land Types in Eastern Colorado,” Agr. 
Exp. Sta., Colo. State College, Fort Collins, 
Colo., Bui. 486, June 1944, L. A. Brown, 
D. S. Romine, R. T. Burdick., and Alvin Kezer.

"Toledo Soil Experiment Field 1913-1944,” 
Agr. Exp. Sta., Univ. of 111., Urbana, III., Ag. 
1023, April 1945, F. C. Bauer and P. E. John
son.

"Recent Findings and Recommendations in 
Soil Management by the Soils Section, Dept.

of Agronomy,” Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., A-Mim. 142, May 1945.

"The Exchangeable Bases of Two Missouri 
Soils in Relation to Composition of Four Pas
ture Species," Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., R. Bui. 385, Nov. 1944, C. E. 
Marshall.

"Subsoil Water Investigations at the Hunt
ley Branch Station,” Agr. Exp. Sta., Mont. 
State College, Bozeman 2, Mont., Bui. 428 
(T ) , Feb. 1945, S. H. Hastings and D. Hansen.

"A Soil Improvement Program for Okla
homa," Ext. Serv., Okla. A. & M. College, 
Stillwater, Okla., Cir. 412, Wesley Chaffin.

"Washington Irrigation Series; Soil, Plant, 
and Moisture Relationships,” Agr. Ext. Serv., 
State College of Wash., Pullman, Wash., Bui. 
321, Feb. 1945, C. F. Webster and R. N. Miller.

",Investigations in Erosion Control and 
Reclamation of Eroded Shelby and Related 
Soils at the Conservation Experiment Station, 
Bethany, Mo., 19)0-42,” U.S.D.A., Washing
ton, D. C. T. Bui. 883, April 1945, D. D. 
Smith, D. M. Whitt, A. W. Zingg, A. G. 
McCall, and F. G. Bell.

C rop s
"The Shasta, Sierra, Lassen, Tahoe, and 

Donner Strawberries," Agr. Exp. Sta., Univ. of 
Calif., Berkeley, Calif. Bui. 690, Feb. 1945, 
H. E. Thomas and E. V. Goldsmith.

"Twenty-fifth Annual Report,” Dept, of 
Agr. State of Calif., Sacramento, Calif.

"Pasture for Poultry," Central Exp. Farm, 
Ottawa, Canada, Publ. 771, F. B. 128, May 
1945, H. S. Gutteridge and F. S. Nowosad.

"Fifty-seventh Annual Report 1943-44,” 
Colo. Agr. Exp. Sta., Colo. State College, Fort 
Collins, Colo.

"Ladino Clover," Ext. Serv., Univ. of Conn., 
Storrs, Conn., E. Fold. 2, May 1945, J. S. 
Owens.

"Annual Report of the Director, June 30, 
1944," Agr. Exp. Sta., Univ. of Del., Newark, 
Del., Bui. 251, Dec. 1944.

"1944 Report Florida Agricultural Exten
sion Service,” Univ. of Fla., Gainesville, Fla.

"Strawberry Production,” Agr. Ext. Serv., 
Gainesville, Fla., Bui. 125, March 1945, A. N. 
Brooks.

"Bromegrass in Iowa,” Agr. Ext. Serv., 
Iowa State College, Ames, Iowa, Bui. P75, 
June 1945, C. P. Wilsie, M. L. Peterson, and 
H. D. Hughes.

37
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"Nicotine Content of Nicotiana Rustic a 
Grown in Kentucky and of 15 Selections of 
Dark Tobacco," Agr. Exp. Sta., Univ. <?f Ky., 
Lexington, Ky., Bui. 470, Nov. 1944, C. W. 
Woodmansee, K. E. Rapp, and J. S. McHargue.

"The Beach Plum in Massachusetts," Agr. 
Exp. Sta., Mass. State College, Amherst, Mass., 
Bui. 422, Dec. 1944, J. S. Bailey.

"The Culture of Set Onions in the Connec
ticut Valley," Agr. Exp. Sta., Mass. State Col
lege, Amherst, Mass., Bui. 424, April 1945, 
W. G. Colby, C. J. Gilgut, and H. M. Yegian.

"Tomato Diseases in Michigan," Agr. Exp. 
Sta., Mich. State College, East Lansing, Mich., 
Cir. Bui. 139 ( Second Revision), fan. 1945, 
M. C. Strong.

"Asparagus Production in Michigan," Agr. 
Exp. Sta., Mich. State College, East Lansing, 
Mich., Cir. Bui. 194, fan. 1945, S. B. Apple 
and K. C. Barrons.

"Corn Production and Improvement," Ext. 
Serv., Miss. State College, State College, Miss., 
Cir. 127-(25M ), May 1944, J. M. Weeks.

"Young Orchards', Planning, Planting, and 
Management," Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Cir. 299, March 1945, T. J. 
Talbert.

",Flaxseed Production in Montana," Agr. 
Exp. Sta., Mont. State College, Bozeman, 
Mont., Bui. 429, April 1945, A. H. Post and 
S. C. Utzenberger.

"Varieties of Oats for Nebraska,” Agr. Exp. 
Sta., Univ. of Nebr., Lincoln, Nebr., Bui. 375, 
Feb. 1945, K. S. Quisenberry, 0 . J. Webster, 
and T. A. Kiesselbach.

"Standards for Judging the Growth Status 
of Apples in New Jersey," Agr. Exp. Sta., Rut
gers Univ., New Brunswick> N- /•» Bui. 715, 
March 1945, M. A. Blake, L. J. Edgerton, and 
O. W. Davidson.

"Growing Alfalfa in New Jersey," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick, N. J., 
Bui. 718, May 1945, G. H. Ahlgren, H. B. 
Sprague, and F. E. Bear.

"Propagating Blueberries from Hardwood 
Cuttings," Agr. Exp. Sta., Rutgers Univ., New 
Brunswick, N. J., Cir. 490, March 1945, C. A. 
Doehlert.

"Improved Pastures from Better Grasses and 
Legumes," Agr. Exp. Sta., Rutgers Univ., New 
Brunswick, N. J., Cir. 492, May 1945, H. R. 
Cox and G. H. Ahlgren.

"Growing Holly," Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. J., Cir. 493, May 
1945, C. H. Connors.

"Annual Report 1944," Agr. Ext. Serv., 
State College Sta., Raleigh, N. C.

"Some Factors Affecting Production of Mar
ket or Garden Peas," Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C„ Bui. 354, March 
1945, W. C. Barnes and C. N. Clayton.

"Agricultural Research in South Dakota," 
Agr. Exp. Sta., S. Dak• State College of A. & 
M., Brookings, S. Dak-, 57th A. R.

"Rancher Sorghum a Low Hydrocyanic 
Acid Forage," Agr. Exp. Sta., S. Dak• State

College, Brookings, S. Dak-, Cir. 57, Feb. 1945, 
C. J. Franzke.

“Ree Wheat grass, Its Culture and Use," 
Agr. Exp. Sta., S. Dak. State College, Brook
ings, S. D a k C ir. 58, Feb. 1945, C. J. Franzke.

"Buckwheat—Crimspn Clover for Grain 
and Pasture,’’ Agr. Ext. Serv., Univ. of Tenn., 
Knoxville, Tenn., Leaf. 78, May 1945, H. E. 
Hendricks•

"Sweet Potato Production in Tennessee," 
Agr. Ext. Serv., Univ. of Tenn., Knoxville-, 
Tenn., Publ. 287, March 1945, Arthur Meyer.

“Pasture Development in the East Texas 
Timber Country," Agr. Exp. Sta., A. & M. 
College, College Station, Texas, Bui. 666, Jan. 
1945, E. K. Crouch and J. H. Jones.

"Kudzu in Texas," Agr. Exp. Sta., A. & M. 
College, College Station, Texas, P. R. 927, Jan. 
30,1945, E. B. Reynolds.

"Grain Sorghums Under Irrigation in the 
Wichita Valley," Agr. Exp. Sta., A. & M. Col
lege, College Station, Texas, P. R. 936, March 
5, 1945, L. E. Brooks•

"Second Report of the Vt. State Soil Conser
vation Committee’’ Burlington, Vt., Nov. 1944.

"Strawberry Growing in Washington” Agr. 
Ext. Serv., State College of Wash., Pullman, 
Wash., Bui. 246 (Rev.), April 1945, J. C. 
Snyder.

"Growing Raspberries & Blackberries in 
Wisconsin," Ext. Serv., Univ. of Wis., Madi
son, Wis., Stencil Cir. 240, Feb. 1945, J. G. 
Moore.

"Barley in Wisconsin for 1945," Ext. Serv., 
Univ. of Wis., Madison, Wis., Sp. Cir., Feb. 
1945, B. D. Leith and H. L. Shands.

"Measuring Productive Capacity of Pastures 
through Maintenance Studies with Mature 
Steers," U.S.D.A., Washington, D. C., T. Bui. 
890, April 1945, A. 0 . Rhoad and R. B. Carr.

"Soybeans: Certain Agronomic, Physical, 
Chemical, Economic, and Industrial Aspects," 
U.S.D.A., Washington, D. C., AIC-74, May 
1945, J. H. Shollenberger and W. H. Goss.

Economics
"Thirty-five Years of Farm Prices to Idaho 

Farmers," Agr. Exp. Sta., Univ. of Idaho, 
Moscow, Idaho, Bui. 260, April 1945, A. N. 
Nybroten.

"Indiana Crops and Livestock," Dept, of 
Agr. Statistics, West Lafayette, Ind., No. 231, 
Dec. 1944. 1

"The Negro Farm Family Moves Ahead,’’ 
Ext. Serv., Univ. of N. C., Raleigh, N. C., 
Cir. 281, April 1945.

"Selecting a Farm in North Carolina," Agr. 
Ext. Serv., Univ. of N. C., Raleigh, N. C., Cir. 
283, June 1945, R. E. L. Greene, H. Brooks 
James, and R. W. Shoffner.

"North Carolina Agricultural Statistics," N. 
C. Crop Reporting Serv., Raleigh, N. C., No. 
86, 1944 Annual Issue.

"Farm Aid for Veterans," Agr. Ext. Serv., 
Univ« of Tenn., Knoxville, Tenn., Leaf. 77, 
Feb. 1945, F. J. Walrath.
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"Changes in Tennessee Agriculture,” Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Publ. 288, June 18, 1945, J. H. McLeod.

" Wartime Farm Land Market Activity in 
Three Farming Areas of Texas, 1941-1944,” 
Agr. Exp. Sta., A. & M. College, College Sta
tion, Texas, P. R. 942, March 1, 1945.

" Wartime Land Market Activity in the 
State of Washington,” Agr. Exp. Sta., State 
College of Wash., Pullman, Wash., V Cir. 21, 
Dec. 1944, H. V. Stonecipher, Dora Dunn, and
C. N. Berryman.

"Suggestions to Prospective Yakima County 
Settlers,” Agr. Ext. Serv., State College of 
Wash., Pullman, Wash., Bui. 326, March 1945.

",Maximum Wartime Production Capacity of 
Agriculture State of Washington for 1945,” 
Agr. Exp. Sta., Pullman, Wash., A. E. 4, July
1944.

"The Influence of Specialization and Diversi
fication on Farm Organization, Types of Farm
ing, and Agricultural Production in Washing
ton," Agr. Exp. Sta., State College of Wash., 
Pullman, Wash., A. E. 6, March 1945, M. T. 
Buchanan.

"Report of the Combined Food Board,” 
U.S.D.A., Washington, D. C., April 1945.

"If You're Thinking of a Little Place in the 
Country,” U.S.D.A., Washington, D. C., AIS- 
14, 1945, A. B. Genung.

"Farmers Look at Post-war Prospects," 
U.S.Dui., Washington, D. C., AlS-20, May
1945.

"What Peace Can Mean to American Farm
ers,” U.S.D.A., Washington, D. C., M. P. 562, 
May 1945.

"Usual Dates of Planting and Harvesting 
Commercial Truck Crops for Fresh Market,” 
U.S.D.A., Washington, D. C., BAE, July 1945,
C. O. Parker and R. Royston.

"Fruits (13 Noncitrus) Production and 
Utilization 1934-44,” U.S.D.A., Washington,
D. C., BAE, C. D. Palmer, E. 0 . Schlotzhauer, 
P. E. Kiesler, and R. Royston.

"Farm Production, Farm Disposition, and 
Value of Principal Crops, 1941-44,” U.S.D.A., 
Washington, D. C., May 1945.

",List of Available Publications,” US.D.A., 
Washington, D. C., M. P. 60 (Rev. Jan. 1945).

"Workers in Subjects Pertaining to Agricul
ture in Land-Grant Colleges and Experiment 
Stations 1944-45,” U.S.D.A., Washington, D. 
C., M. P. 556, May 1945, B. T. Richardson.

Trace “Tagged” Atoms
“Tagging” atoms by using the cyclo

tron machine to make the atoms radio
active is one of the newer tools of plant 
research. By tracing an irradiated or 
“tagged” chemical as it moves within 
the plant, scientists of the U. S. Depart
ment of Agriculture and the Ohio Agri
cultural Experiment Station think they 
will be able to explain some fundamen
tal questions not answered yet. They 
hope for explanation of such puzzles as 
the formation and action of chlorophyll 
—the green coloring matter of plants— 
and how starch is formed from the car
bon dioxide the plant draws from the 
air and water from the soil, and how 
and where 9tarch changes to sugar.

With the cyclotron machine, Dr. f. D. 
Sayre of the Agricultural Research Ad
ministration explains, it is possible to 
make many chemicals temporarily ra
dioactive in much the same way that 
radium is radioactive. A delicate lab
oratory tool, the Geiger Counter, is so 
sensitive to radiations that it registers 
the presence of a single charged atom. 
This combination permits the tracing 
of tagged atoms as they move within

a plant. Fortunately, even after irradi
ation, atoms still combine chemically 
in the same way that normal atoms do.

Thus, if a scientist uses an irradiated 
chemical—phosphorus, for example— 
in a solution around the roots of a plant, 
he can use the “counter” to measure 
the number of irradiated phosphorus 
atoms passing up the stem of the plant. 
By extending such studies of tagged 
atoms it should be possible to find out 
where in the stem—or leaves or fruit— 
of a plant the phosphorus ceases to 
move. This would point out an area 
worth study to discover whether the 
phosphorus had entered into a new 
chemical combination—and the nature 
of the new combination. A man wise 
in plant chemistry might then be able 
to answer some baffling questions.

Research of this type calls for almost 
unlimited skill, precision and patience 
—often for teaming of several special
ists; for knowledge and imagination in 
interpreting results. Full answers to 
the big questions may lie far in the 
future. Meantime, experience with 
other basic research shows that partial
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answers may solve practical problems 
and make such work highly profitable. 
The Research Administration points 
out that scientists know they are still 
only on the threshold of studies of 
growth regulating substances or hor
mones, but the practical gains from 
hormone sprays (used to prevent the

drop of apples before they are ripe) far 
exceed the cost of all the hormone re
search; and already there are several 
other byproducts in the rooting of nurs
ery cuttings, in \yeed eradication, in 
production of unfertilized and seedless 
fruit, and in other fields of plant de
velopment.

Soil Treatment Increases Hatin 
Of Corn to Cob

Corncobs were found to make up a 
smaller portion of the corn yield.on 
land having a good system of soil treat
ment than on untreated land in official 
tests conducted by the Illinois Agricul
tural Experiment Station and reported 
by H. J. Snider, assistant chief, soil ex
periment fields, University of Illinois 
College of Agriculture.

Corn from untreated land on the 
Ewing Experiment Field contained 23 
per cent cobs, while the same hybrid, 
in the same season, contained only 15 
per cent cobs on land treated with crop 
residues, limestone, rock phosphate and 
potash.

“On this basis, 1,000 bushels of ear 
corn from untreated land would con
tain 560 pounds more worthless ma
terial than the same amount of corn 
from well-treated land. The feeder who 
feeds this type of corn must handle this 
amount of extra worthless material, 
and the man who buys such corn must 
pay for 560 extra pounds of cobs which 
are of no value to him.

“This loss to corn growers and feed
ers is in addition to the lower yields 
received by farmers who fail to look 
after the fertility of their land,” Snider 
said.

Cover Crops Conserve
Keep fall gardens planted. Keep 

them fertilized. And don’t waste ferti
lizer.

This trio of suggestions to Victory 
Gardeners may cause some vegetable 
growers to make changes in their usual 
fall routine. They also put an extra 
premium on cover crops in gardens this 
year, says Victory Garden Headquarters 
at the U. S. Department of Agriculture.

In urging late planting of crops to 
get out of the garden every last bit of 
food for the table and for canning, 
freezing and storing, vegetable special
ists emphasize the importance of add
ing fertilizer to keep the crops well 
nourished and growing thriftily in the 
cooler fall days. To supply enough fer
tilizer for best results with fall crops 
means that there is bound to be some

fertilizer unused when the crops stop 
growing. Cover crop plants capture 
this plant food and prevent it from 
leaching away in winter rains. This 
fact makes it especially important this 
year to plan for cover crops in the gar
den to salvage this plant food and con
serve it for use in the early spring when 
the cover crop is turned under.

This is only one advantage of a cover 
crop in the garden. Two other advan
tages are: (1 ) addition of valuable 
humus that all soils need, and vegetable 
gardens particularly need; and (2 ) pro
tection of the garden plot from erosion 
and loss of soil in winter rains.

Cover crops vary with local condi
tions, and inexperienced gardeners are 
advised to get information from garden 
leaders or agricultural extension agents
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as to what and when to plant. Winter 
wheat and rye are good cover crops over 
wide areas. Legume crops have the 
added value of gathering nitrogen from 
the air for conversion into plant food

when the crops decay after they are 
turned under. In many gardens it is 
practical to.plant cover crops between 
the rows several weeks before the final 
harvest of the vegetables.

From Scrub Pine tu Broccoli on Cape Cod
{From page 20)

vened, sending him to the hospital for 
injuries received on the race track. It 
was while recuperating at his home that 
he became acquainted with Peter Le- 
vanti, a well-known and successful mar
ket gardener of West Newton, Massa
chusetts. Apparently Mr. Levanti saw 
that Bill was a good prospect for gar
dening, for they made a deal to go into 
farming in a big way on a 200-acre 
tract of land located at Portsmouth, 
Rhode Island. That was in 1933. A 
year later, Bill took over the project as 
his own responsibility and conducted 
his vegetable growing business there 
until December 31, 1941, when the 
lease expired.

That brings him up to date except to 
say that you should also know the 
other partner of this enterprise, Mrs. 
William Richards. She is not a farm- 
raised girl either. Her home was in 
Chicago and at that time farming was 
a business that received little or no 
thought, other than that given when 
making purchases of food. Now, she 
is a real enthusiast and partner in the 
vegetable growing business at Veg-Acre 
Farms,—and, oh yes, they have a fine 
family of youngsters, consisting of three 
girls, Roberta, Wila and Jean and last 
but by no means least, the youngest, a 
son, William, Jr.

Potash Fertilizers Are Needed on Many Midwestern Farms
{From page 16)

trogen fertilizers to bring the nitrogen 
supply up to the requirements of the 
corn crop. This “banner” of nitrogen 
deficiency implies a poor soil manage
ment program in progress.

Leaf 3—Phosphorus Deficiency—On 
young plants purplish-tinted leaves may 
mean a deficiency of phosphorus. This 
plant nutrient is required for cell-divi- 
sion and growth of the plants. When 
deficient, plants make slow progress in 
growth and development. The stalks 
are spindly and stunted. The leaves 
on such plants may appear healthy if 
adequate nitrogen and potash are avail
able to them, yet their slow growth is 
significant. Frequently the silks are 
too slow in emerging from the ears and 
are imperfectly pollinated. Ears that 
are ultimately produced on such plants

are characterized by defective rows of 
kernels.

Phosphorus deficiencies occur chiefly 
in acid soils. Liming benefits these 
soils by creating a more favorable soil 
reaction whereby less of the applied 
phosphate fertilizers are fixed chem
ically in these soils. Well-fertilized 
legumes in the rotation will increase the 
phosphate supply contained in the or
ganic matter when they are plowed 
under for the corn crop. Phosphates 
are well protected from the soil fixation 
processes when held in organic mat
ter, and subsequent crops are thereby 
benefited.

Leaf 4— Potash Deficiency— Yellow 
and brown, “scorched” edges of the 
leaves indicate a deficiency of potash 
available to the plants. This symptom
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F ig s . 6  &  7 .  A bove, A lf a l f a ;  below , R ed  and A lsik e  c lo v e r. 
P o ta sh  d efic ien cy  is in d ica ted  by  w hite spots o n  th ese  legum es. 

L a te r , edges o f  leaves b eco m e d ry and a p p ear sco rch ed .

must be distinguished from the yellow
ing of the midribs which characterizes 
nitrogen starvation. Potassium is the 
mineral nutrient that determines the 
efficient working of the corn plants. It 
is needed in all parts of the plant for 
growth, for starch production, for the 
manufacture of proteins, for the trans
location of plant foods, and for the ab
sorption of mineral nutrients by the 
roots. It is the health-governing ele
ment in plants that gives them resist

ance to certain diseases. 
It enables the plants to 
protect themselves better 
a ga ins t  low tempera
tures.

To best describe the 
s y m p t o m  o f  l e a f  
“scorch,” potassium in 
its role in plants can be 
likened to the use of oil 
in gas engines. If the 
supply of oil is inade
quate, the bearings burn 
out and the cylinders 
“ s c o r c h . ”  In  plants 
starved for potash the 
leaf tissues “burn out.” 
The areas of green tis
sues are reduced and the 
plants suffer accordingly 
from inadequate ma
chiner y to produce 
sugars and starches for 
normal growth and pro
duction.

Fig. 3 shows a corn 
plant when the supply 
of potash was insuffi
c i ent  to maintain
healthy foliage. Note 
the shortened stalk and 
spindly,  damaged 
leaves. The joint tis
sues inside the plant al
so were badly damaged.

Fig. 4 shows a close- 
up of one of these
plants. Note the yellow- 
streaked and marginal- 
scorched leaves. Fig. 2 
shows the effect of a 
potash deficiency when 

the plants were fertilized with nitrogen 
and phosphate fertilizers only. Under 
such circumstances the roots of the 
plants become rotted and severe lodging 
occurs. Ears from potash-starved plants 
are shown in Fig. 5.

When potash starvation symptoms 
are noticed on corn plants, a definite 
degree of soil exhaustion is indicated. 
The only way to correct this deficiency 
is to either let the land revert back to 
the Indians or to apply potash fertilizers.-
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In the first case the naturally slow liber
ation of potassium may occur and after 
a number of years the land may again 
come into production.

No specific recommendations can be 
made for using potash fertilizers on any 
crop in all soils. Tests of soil samples 
made at the agricultural experiment 
stations are helpful because the informa
tion from the experimental fertility 
fields in each state serves as a back
ground against which fertilizer recom
mendations are made. Trials with 
potash fertilizers on individual farms 
should be made, and sufficient quanti
ties to correct the deficiencies should be 
applied. Remember that when symp
toms of deficiencies are found, serious 
shortages are present. It is far better 
to use potash fertilizers in amounts suf
ficient to maintain the health of crops 
than to wait until starvation conditions 
develop.

Potash-deficiency symptoms differ on 
various legumes. The early symptoms 
displayed by alfalfa and clovers are 
shown in Figs. 6 and 7. Note the 
white spots on the leaves. Later the 
edges of the leaves become dry and the 
general appearance of “edge scorch” is 
found. Usually these symptoms are 
most pronounced after the first cutting 
of hay. Where they have been found, 
top-dressings of potash fertilizers have 
proven helpful in preventing the “run
ning out” of alfalfa.

With soybeans, Fig. 8, the symptom 
of approaching potash starvation is 
shown by a yellowing of the leaf tissue 
around the edges of the leaf and be
tween the veins. Later the leaves be
come “edged-scorched” and brown spots 
are found in the intervenal tissues. Such 
evidence of potash deficiency points to 
the need for higher amounts of potash 
fertilizers to be applied to all of the

f ig *  8 .  T h e  fo lia g e  o f  soybean p lan ts  d e terio ra tes  rap id ly  when th e  supply o f  av a ilab le  potash  
becom es d efic ien t d uring  th e grow ing seaso n . T h e  leaves first tu rn  yellow ish green  and becom e

c rin k led .
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9 .  L e f t ,  “ p ick les”  tap erin g  tow ard  th e  end in d ica te  n itro g en  s ta rv a 
tio n . R ig h t, ta p erin g  tow ard th e  stem  end in d ica tes  p o tash  s ta rv a tio n .

crops in the rotation. It is too late to 
use potash as a top-dresser on soybeans 
after the symptoms appear.

The appearance of potash-deficiency

symptoms on any 
crops must be 
given serious con
sideration in plans 
for soil fertility 
m a i n t e  nance.  
They indicate a 
neglect that can 
be remedied only 
by the direct use 
of potash fertiliz
ers or by a greatly 
increased return 
of manure or crop 
residue rich in 
potash to the soil. 
Successful farming 
requires close co

operation with Nature in producing 
crops. The official interpreters of Na
ture’s requirements for producing crops 
are the agricultural advisory forces.

Plow-Under Practices
{From page 10)

obviously such methods are to be 
avoided.

Extensive experiments have shown 
that best results usually are obtained 
when the fertilizer is applied in narrow 
bands about on a level with the seeds 
at time of planting and two to three 
inches to the side. With properly ad- 
justed fertilizer distributors and with 
favorable moisture conditions during 
early growth period, excellent results 
may be expected. Should moisure con
ditions be unfavorable resulting in ex
treme drought, even this method may 
fail to work satisfactorily. On the Her- 
shey Farms, 1936-1937-1938 showed a 
three-year average increase of 9.6 bushels 
of shelled corn to the acre when the 
band method of fertilizer application 
was used (2"  at side and 1 f i ”  below 
seed level) over the conventional corn 
planter method which placed fertilizer

on or near surface of soil. During sea
sons of extremely dry weather in August 
and September, it was observed that 
deep incorporation of fertilizer enabled 
corn to withstand to a much greater 
degree droughty weather conditions.

In their continuous efforts to find 
fool-proof methods for fertilizers, sci
entists now appear to be leaning to the 
plow-under principle. For a large num
ber of crops and in widely separated 
areas of the country, experiments show 
that where the fertilizer application ex
ceeds 800 pounds of a 20- to 30-unit 
fertilizer per acre, it is frequently advis
able and profitable to plow under about 
one-half of the total application, apply
ing the remaining one-half in bands at 
planting time. This practice appears 
to have particular value for row crops 
which because of need for rather liberal 
fertilization might be injured if the



August-September 1945 45

1 entire amount were applied in bands 
1 and dry weather should come shortly 
I after planting. As a proof of this con- 
j  tention, tests with potatoes 1942-1943- 
I 1944 gave a three-year average increase 
I of 34.5 bushels to the acre when half 
H of the fertilizer was placed on furrow 
| sole and half with the planter in bands 

at planting time.

Were Pliny and Cato writing in this 
day, with the background of modern 
farming equipment now available in 
contrast to what they had to work with, 
there is little doubt but that they would 
stress efficiency in application of both 
organic matter and commercial ferti
lizer, as the basis of any sound and 
permanent soil fertility program.

Fertilizing for Better Soybeans in North Carolina
( From page 26)

per cent. The response of soybeans to 
I applications of limestone as related to 
I the soil characteristics is not entirely 

clear in North Carolina. Experiments 
have been initiated to aid in clarifying 
the relationship.

Five exploratory experiments were 
conducted to obtain information on the 
probable need of minor element addi
tions for soybeans. Base treatments of 
the major elements were made. It will 
be noted in Table 4 that in two of the 
soils omitting the complete mixture of

minor elements significantly reduced 
yields. On Norfolk sandy loam (after 
corn) the greatest part of this decrease 
was due to lack of boron. Omitting 
the boron from the complete mixture 
on the Portsmouth sandy loam de
creased yields 6.7 bushels. On the other 
three soils omitting copper gave the 
greatest part of the decrease.

Ten pounds of zinc sulfate did not 
affect yields. Twentv-five pounds, how
ever, significantly reduced yields at two 
locations. Basic slag increased the yield

T his a lfa lfa  field  rece iv ed  an  an n u al a p p lica tio n  o f  4 0 0  lb s . o f  0 * 1 4 - 2 0  fe r tiliz e r  p e r  acre.
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on one soil. The effect of omitting 
molybdenum and cobalt was not deter
mined in these experiments. In another 
experiment not reported here, however, 
these elements were omitted from a 
complete minor element mixture with
out effect.

Potash and magnesium differentials 
were also included in these experiments 
(Table 4). A 3.3-bushel increase from 
60 pounds of K zO was obtained on Nor
folk soil (after tobacco). A 8.3-bushel 
response was obtained on Norfolk sandy 
loam (after soybeans). There were 
severe potash-deficiency symptoms on 
the no-potash plots in the experiments. 
These two soils contained .06 and .04 
m.e. of exchangeable potash, respec
tively. On the basis of soil analyses a 
response to potash would also be ex
pected on the Lenoir sandy loam.

Magnesium gave an increase in yield 
of 7.6 bushels on the Portsmouth sandy 
loam. Why this increase should occur

on this soil containing .62 m.e. of mag
nesium is not clear. On the Norfolk 
sandy loam (after soybeans) marked 
magnesium-deficiency symptoms ap
peared on the soybeans on die no-mag
nesium plots at the beginning of rapid 
pod development. The increase in yield 
from magnesium was only 2.4 bushels, 
however. This soil contained .17 m.e. 
of exchangeable magnesium.

The highest yield in any of these five 
experiments was 22.1 bushels per acre. 
This would indicate that there were 
factors other than deficiencies of potash, 
magnesium, or minor elements operat
ing to limit soybean yields.

Certain of the dark-colored soils of 
the lower Coastal Plain are very sensi
tive to overliming and increasing the 
reaction to pH 5.8 or 6.0 may cause 
severe manganese deficiency. Man
ganese-deficient areas on the sites of 
previous lime piles are numerous in the 
soybean growing area.

OGDEN

POUNDS OF McO PER ACRE

F ig . 3* M agnesium  also in creased  th e  yie ld s o f  O gden soybeans on C oxville  very fine sandy loam*
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T a b l e  4 .— E f f e c t  o f  M i n o r  E l e m e n t s , P o t a s h , a n d  M a g n e s i u m  o n  Y i e l d s  o f

S o y b e a n s  a t  F i v e  L o c a t i o n s  ( b u / A ) .

Treatments

Norfolk 
sandy 
loam- 

Jones Co. 
(after 
corn) 
Tokio

Norfolk 
sandy 
loam- 

Jones Co.
(after

tobacco)
Tokio

Norfolk 
sandy 
loam- 

Jones Co.
(after

soybeans)
Arksoy

Lenoir 
sandy 
loam- 

Jones Co. 
(after 
corn) 

Woods 
Yellow

Ports
mouth 
sandy 
loam- 

Beaufort 
Co. 

(aft. pot.) 
Herman

KjO-MgO-S.................................... 15.7 18.4 20 .4 21 .6 18.7
KjO-MgO........................................ 7 .4 16.0 18.2 19.4 16.0
K*0-MgO-(S with 25 # ZnSO<). 13.2 16.9 15.8 21.1 14.7
KaO-MgO-(S minus Zn)............. 15.6 19.0 18.9 21 .0 15.6
KjO-MgO-(S minus Cu)............ 14.3 15.4 17.0 19.7 15.8
K*0-MgO-(S minus B ) ............... ’ 11.3 18.2 18.0 22.1 12.0
KjO-MgO-Basic slag 400# /A . . 11.5 19.5 19.8 19.6 16.8

-M gO -S................................... 15.4 15.1 12.1 20.3 16.7
KjO- - S ................................... 13.7 17.8 18.0 20 .7 11.1
No fertilizer..................................... 9 .4 15.4 15.9 17.5 16.4

L. S. D. (.05).......................... 6 .4 3 .5 3 .8 2 .2 3 .6

Soil analyses
pH.................................................. 4 .5 4 .8 4 .6 5 .2 4 .8

Base exchange capacity m. e .. 3 .65 3 .87 2.95 3.77 13.3

Ca (m. e .)................................ .65 .72 .68 .78 3.79
Mg (m. e .). . . : ...................... .27 .20 .17 .21 .62
K (m. e .) ................................. .08 .06 .04 .05 .21

P20 6 (lbs./A).......................... 86 .0 72.0 257.0 tr. 450.0

O. M. (% )............................... 1 .2 1.4 .8 1.3 4 .5

* K2O (60 lbs./A) from muriate of potash MgO (36 lbs./A) from magnesium sulfate.
“S” is a mixture of minor elements as follows: Zinc sulfate 10 lbs./A, borax 5 lbs./A, manganese 

sulfate 25 lbs./A, copper sulfate 50 lbs./A, sodium molybdate 1 lb./A, and cobalt chloride 2 lbs./A.

All treatments side-dressed before the first cultivation.

Sum m ary

Thus far potash has been found to be 
| the principal nutrient limiting soybean 
| yields in North Carolina. This need 
I can in part be detected by soil analyses. 

If the deficiency is acute, the symptoms 
will appear on the leaves. In the 1944 
experiments there was no indication that 
lack of potash caused the leaves to re
main green until frost as reported by 
Snider.3

Magnesium is limiting on some soils. 
In general, those soils containing less

* Snider, H. J. Potassium—A Key Element.
Better Crops With Plant Food. March 1945.

than .17 m.e. of exchangeable mag
nesium will require an additional sup-

ply'The identification of the environ
mental factors which produced a yield 
of 43.0 bushels on the Portsmouth sandy 
loam would aid in solving some of the 
production problems with soybeans. 
The environmental factors in this soil 
were such as to utilize the native soil 
potash to give a yield of 31 bushels and 
then utilize additional potash to raise 
the yield to 43.0 bushels. This soil had 
a pH of 4.6 but had 3.64 m.e. of ex
changeable calcium.

The fertilizer recommendations based
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30

2 5

20

Fiic* 4 * L im e in creased  th e  yield  o f  th re e  v a rie ties  o f  soybeans grow n on  N o rfo lk  loam y sand
(W ilso n  C o u n ty ).

on the information up to the present 
are: first, to broadcast dolomitic lime
stone in accordance with soil require
ments; and second, to side-dress 75 to 
100 pounds of muriate of potash before 
the first cultivation. Under very high 
yielding conditions more potash may be

profitable as a 40-bushel crop of soy
beans removes approximately 50 pounds 
of K ,0 .  On soils which have received 
very low amounts of fertilizer in the 
past a pre-planting application of 200- 
300 pounds of 0-12-12 per acre should 
be made.

Effect of Borax and Lime on Quality of Cauliflowers
( From page 11)

applied with the lime, only a small 
percentage of the plants showed symp
toms of boron deficiency and prac
tically all of the plants were normal.

The soil on which the test was con
ducted had received previous applica
tions of lime, its reaction being about 
neutral; and the lime applications un- 

"doubtedly overlimed the soil, causing 
a reduction in the amount of available 
boron. Thus, the lime applied alone 
damaged the quality of the cauliflowers.

However, in every case an application 
of 20 pounds of borax with the lime 
corrected the injurious effect of over
liming.

Many soils in the truck-crop area of 
Mississippi have been overlimed, and in 
many cases the cauliflower crop has 
been injured by a deficiency of boron. 
Such damage to the cauliflower crop 
has cost the growers thousands of dol
lars. Where the soil has been over
limed, small applications of borax
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should be applied to correct the in- limed, a small application of borax is
jurious effect of overliming, and even cheap insurance in order to protect the
on soils which have not been over- quality of cauliflowers.

E f f e c t  o f  B o b a x  a n d  L i m e  U p o n  t h e  Q u a l i t y  o f  C a i l i f l o w e r s  

Crystal Springs Truck Crops Branch Station, 1942

Borax Lime treatment1

Extent of damage to plants caused by boron deficiency Index 
showing* 
relative 
percent 
r l  of 
normal 
plants

No
damage,
normal
plants

Slightly
damaged,

80%
normal

Moderately
damaged,

60%
normal

Badly
damaged,

40%
normal

Severely
damaged,

20%
normal

Rate per acre Numbe
i

r o plants in each class
No borax No lime 44 14 15 12 18 78.8
20 lbs. borax No lime 78 5 2 1 0 97.0
40 lbs. borax* No lime 51 2 0 0 0 99.3
No borax 4,000 lbs. lime 21 9 20 26 29 62.2
20 lbs. borax 4,000 lbs. lime 67 4 0 0 0 98.6
No borax 1,500 lbs. lime 23 11 11 11 13 63.7
20 lbs. borax 1,500 lbs. lime 85 8 1 0 0 97.8

1 All plots received 1,000 pounds of 4-8 -4  fertilizer per acre. Each treatment was replicated 4 times.
* Index derived by multiplying number of normal plants by 100, number slightly damaged by 80, number 

I moderately damaged by 60, number badly damaged by 40, and number severely damaged by 20, and then
dividing the sum by the total number of plants in each group.

* Most plants showed injury from boron toxicity.

Red Clover Suggests Shortage of Potash
(From page 21)

provides nitrogen and potassium in 
liberal amounts. Since clover as a 
legume does not suffer nitrogen short
age, the benefits by manure suggest 
that it is the provision of the potassium 
that is largely responsible for the good 
effects of manure on red clover. They 
suggest that potassium as a fertilizer 
may be a means of bringing back the 
red clover that is playing less and less 
a part in our cropping program of 
growing good forage feeds.

On Sanborn Field trials are now 
under way to test the wider use of 
potassium as a fertilizer to correct what 
seems the next great deficiency for 
clover after those of calcium and phos
phorus have been met. The changes 
in plans at the close of 50 years of 
crops on the field permitted the in
troduction of potassium, along with the 
lime, phosphate, and manure treat

ments. Nurse-crop competition, that 
was removed in this case of wheat with 
the clover by cutting the border to re
sult in much better clover there than in 
the stubble, points forcefully to potas
sium deficiency. Wheat stijaw requires 
18 pounds of potassium per ton. Straw 
removal during the past 55 years of 
cropping of this plot has depleted the 
potash to such a degree that now the 
soil can give this nutrient sufficiently 
for clover only when the competing 
nurse crop is taken out. If the nurse 
crop and the red clover are both to be 
a success, more fertility must be added. 
Here where lime has been applied and 
manure that adds so little phosphorus 
is so beneficial, we must look to the 
suggestion that potassium is the de
ficiency holding down the red clover 
crop.
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When competition for the soil fer
tility between the nurse crop and the 
legume crop is so keen as to kill out 
the legume, then we must either seed 
the crops separately in succeeding years 
or must supply the extra soil fertility 
needed to finish the nurse crop and 
carry forward the accompanying legume 
crop. It would seem economy to do the 
latter when a few hundred pounds of 
fertilizer is the only cost involved. It 
is only when we look to the mineral 
fertility that we can use the legumes 
to provide for us the nitrogen fertility 
from the free air.

Such demonstrations by the red clover

itself suggest that very probably this 
valuable crop is moving toward its final 
extinction on the very soils where it 
once grew. This extinction is coming 
on simply because the soil has not been 
given the essential kind of fertility, or 
a sufficient form of such soil nourish
ment for the clover crop’s survival after 
the nurse crop has drawn on it. Red 
clover on Sanborn Field is suggesting 
that this desirable legume cannot be a 
soil-builder in terms of taking nitrogen 
from the air unless it is given some 
attention by way of fertility treatments 
that include not only lime and phos
phate but potassium as well.

Science Speaking
(From page 5)

search and who are apt to make direct 
use of it sooner or later to have access to 
the best official news and backgrounds 
fresh from the grist mill. Yet he 
touched on a couple of points, inciden
tally, that bear repeating.

“We must avoid over-dramatized 
presentations of research data which 
may raise false hopes,” he stated. That 
goes for me too, as I have seen many 
a ripe research report ballyhooed and 
buncoed by flash writers seeking only 
the fleeting impressionistic viewpoints. 
Going further in this thought, he said 
he did not favor use by our learned 
doctorate of “weasel words” when de
scribing the limitations and modifica
tions involved in a piece of new stuff. 
Here again I clap my chapped hands. 
Of all the bewildering and incompre
hensible straits one can plunge into.is 
that of the translator who gets mired 
down in a mess of sticky spun-out 
phrases. Those kind of coy revelations 
remind me of an amateur strip-tease 
artist—maybe one who really hasn’t 
much to be modest about either. If 
there isn’t anything worth exhibiting or 
telling, just say so and not try to bluff 
folks into accepting half-baked experi
ments as finished conclusions.

Novel ways of reaching the heart’s 
desire in direct “mail-order” informa
tion to the masses are proposed for the 
future by several good research leaders, 
notably Dr. Vannevar Bush of Office 
of Scientific Research and Development, 
set up in 1941. He thinks that we have 
too much space devoted to bulky li
braries and reams of dry matter. He 
wants it sorted over and dwarfed into 
microscopic proportions so that one’s 
desk and mailbag won’t be littered so 
heavily with random and often contra
dictory reports.

When one surveys the field of achieve
ment, without taking stock of what we 
don’t know anything about whatever, 
it simmers down to our having in recent 
years under national emergency ex
plored the unknown to an extent never 
before attempted. The Government is 
not conducting all this work alone. 
There are over three thousand contracts 
with more than four hundred forty-five 
institutions involving the expenditure of 
over five hundred million dollars.

Obviously, this signifies a private and 
public teamwork which needs to be 
carried along through fruitful peace 
years, possibly with the new Food and 
Agriculture Organization leading in



much of its development, extension, and 
translation. Having won out on a slim 
margin ahead of the grim Germanic 
scientific oligarchy, it’s vitally necessary 
to proceed from the threshold of victory 
into the calm and possibly indifferent 
era of peace with full steam ahead to 
conquer hunger and mal-distribution of 
the world’s resources.

We have imagined fondly for years 
that the rural dweller was favored of 
the earth in terms of content and happy 
human welfare. But if we define rural 
dwellers as all humanity everywhere 
close to the earth, we soon learn that 
two-thirds of the two-thirds of the 
world’s people who live rurally are suf
fering from a form of dietary “atrocity” 

I which is just as sure to kill as the kind 
f those prison pictures revealed this 
| spring.

The late General Hugh Johnson was 
wont to comment forcibly upon the 
plight of those who worked in the lime
light of public employment and whose 
actions were subject to scrutiny and 

I criticism like fish in a glass bowl. A 
I parallel can be drawn therein between 
i the research worker attached to a gov

ernment agency and another who is 
responsible only to a corporation or an 

I endowment. It is clear that in the use 
I of funds or the frequency of explanatory 
I reports your test-tuber on the public 
| payroll has a disadvantage under which 
I the sheltered scientist seldom operates.

I l i / l  OREOVER, it is a too-oft forgot- 
I IV J .  ten axiom that the personnel of a 
I research organization must not be sub- 
I ject to direct bossing by a go-getting 
I production and sales department. Your 

production and sales force is tempted to 
“egg on” the research folks to speed up 
things in general so that cute and dy
namic advertising may be designed dol
lar-wise. This leaves the harried re
searcher in a panic and his mistakes 
and half-baked conclusions multiply 
under such commercial pressure.

' When we speak of “imagination” in 
! this connection we often make the error 

of thinking that it is the far-sighted,

lively, and grasping production-sales 
outfit which possesses it for dazzling 
forays into the future to get ahead of a 
competitor. That may be true, for one 
particular brand of imagination. But 
the researcher claims another form of 
imagination no less real and purposeful. 
It is speculative, erratic, and often con
tradictory. It goes in one direction 
today and veers to the opposite tomor
row. You can’t tie it down and rope 
it like a lay-out man throws a loop over 
some sales scheme. But in spite of this 
there is no excuse for any scientific de
partment to become crusted over with 
layers of inertia and manifest no re
sponse to the urgency of reaching a 
definite objective.

IEST  we become too owly in pursuit 
I of this theme, let’s relax and con
sider a type of research announcement 

which catches and holds the attention 
by unusual qualities. Of course, one 
hesitates to recommend using this ap
proach too frequently.

A certain professor of dairy husban
dry in the Northwest whose friendship 
I boast is not averse to playing up some 
fanciful opinions in the course of his 
lecture trips that take him far and wide 
among the teat-pulling fraternity. His 
main stunt is to teach productive milk
ing methods and the theory of milk se
cretion. Just lately his talks have been 
enlivened by such keen sidelights as 
this:

“We have given little study to the 
behavior of cows. Within a given herd 
there is a society or well-established 
order. We must get the practical im
portance of catering to this. For in
stance, there is always a boss cow. Her 
society position has been established by 
combat. She fights for her society and 
the best fighter wins. She is first at the 
barn door or at the gate. She is usu
ally not a problem cow. She is well 
adjusted and satisfied with her place. 
Then there are those that are neurotic 
and psychopathic within their own 
order and in relation to humans. They 
are maladjusted and hard to handle.

51
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LaMOTTE SOIL 
TESTING SERVICE

Is the result of 25 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods.

LaMOTTE OUTFIT 
FOR DETERMINING 

AVAILABLE POTASH

This unit designed for accurately meas
uring the amount of replaceable potash 
in the soil. A test can be made in five 
minutes, and it  is very simple to per
form. Result easily determined by a 
unique reading device which was devel
oped in our own laboratory. Complete 
with instructions, price $15.00, f.o.b, 
Towson.

LaMOTTE MORGAN 
SOIL TESTING 

OUTFIT
This outfit makes it a simple matter to 
determine accurately the pH value or to 
know “How acid or how alkaline” your 
soil is. I t  can be used on soils of any 
texture or moisture content except heavy 
clay soil. Complete with LaMotte Soil 
Handbook, $10.00 f.o.b., Towson.

Information about the full series of La
Motte Soil Testing Equipment will be 
sent on request.

LaMOTTE CHEMICAL 
PRODUCTS CO.

DEPT. BC 

TOW SON 4, BALTIMORE, MD.

In a herd there is just as much desire 
for social climbing as in human society. 
The society that a cow picks in a herd 
and her attitude toward fellow members 
is conditioned by the association she 
has with humans.”

Then there comes to mind the Chi
cago physiology professor who has just 
revealed that Americans should learn 
to like cow feed. He says that cows 
eat the best feed while humanity only 
takes the scraps. He claims that we 
have adulterated every feed we eat ex
cept oatmeal and before long that will 
be messed around with. He says men 
toss away the germ while .cows eat 
whole grain. Animals seem to know it 
automatically, he says, while man 
doesn’t seem to care a whoop. He goes 
on further to explain if men had fol
lowed the method of the cud-chewing 
cow they would not be obliged to 
tighten their belts and put Secretary 
Anderson on the spot to keep them in 
balanced chow. I might go him one 
better while we are at it and remark 
how fortunate it is that humanity does 
not need to satisfy the hunger pangs of 
a paunch, reticulum, omasum and 
abomasum during this dilemma. Or 
have to worry about that many more 
spots in which to acquire ulcers.

IN this field of issuing thought pro
voking ideas and stirring speculative 

theories you must remove your hats to 
the researcher. Often the public is not 
informed well enough about his mental 
processes and hence gets no behind-the- 
scenes revelations. Too often any such 
lively and unusual claims are deemed 
too bizarre for the cloistered scientist. 
Yet he and his ilk should remember 
that what looked like crazy business a 
few years ago is normal procedure in 
many things today. In fact, the crazier 
the idea the more apt it is to survive the 
pressure of competition.

So I remain firm for public recogni
tion of research, but to secure that wide
spread respect and support the realm 
of science needs the deft touch of those 
who. will play the role of John the 
Baptist.



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

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

Circulars
T om atoes (G e n e r a l)
A sparagus ( G e n e ra l)
Vino C rop s (G e n e r a l)
Sw eet P o ta to e s  (G e n e r a l)
F e r ti l is e  P o ta to e s  f o r  Q u ality  and 

(P a c if ic  C o a st)
P ro fits

F e r tilis in g  S m a ll F ru its  (P a c if ic  C o a st) 
B e tte r  C orn  (M id w est) and  (N o r th e a st)  
F e r ti l is e  P a stu res  f o r  B e tte r  L iv esto ck  ( P a 

c ific  C o a s t)
O f  C ou rse I 'm  In terested  (P a s tu re s , C an ad a) 
M eet t^ie F am ily  (C a n a d a )

Reprints
T -8  A B a la n ce d  F e r ti l is e r  fo r  B rig h t T o b a cco  
N -9 P ro b lem s o f  F eed in g  C ig a r le a f T o b a cco  
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 
S -5 -4 0  W h at Is  th e  M atter w ith Y o u r S o il?  
K -4 -4 1  T h e  N u tritio n  o f  M uck Crops 
B - l - 4 2  G row ing L ad in o  C lover in  th e  N orth 

east
E -2 -4 2  F e r tilis in g  fo r  M ore and B e tte r  

V eg etab les
S -6 -4 2  A C om p arison  o f  B o ro n  D eficiency  

Sym p tom s and P o ta to  L ea fh o p p cr 
In ju r y  o n  A lfa lfa  

F F -1 1 -4 2  B o ro n  in  A g ricu ltu re  
1 1 -1 2 -4 2  W artim e C o n tr ib u tio n  o f  th e  A m er

ica n  P o ta sh  In d u stry  
J J - I 2 - 4 2  T h e  P la c e  o f  B o ro n  in  G row 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 
H -2 -4 3  P la n t F o o d  f o r  P ea ch  P ro fits  
J - 2 - 4 3  M ain ta in in g  F e r ti l ity  W hen G row ing 

P ean u ts
M -3 -4 3  L esp ed esa  I s  N ot a P o o r  L and  Crop 
S -4 -4 3  P lo w -S o le  F e r tilis e rs  B en efit T o m ato es 
W -4 -4 3  T h e  S e l l  I s  th e  B asis  o f  F arm in g  

B usiness
X -5 -4 3  M a ln u tritio n  Sym ptom s &  P la n t 

T issu e  T ests  o f  V eg etab le  Crops 
1 - 5 - 4 3  V alu e &  L im ita tio n s  o f  M ethods o f  

D iagnosing  P la n t  N u trien t Needs 
B B -6 -4 3  S e rice a  I s  A  G ood Crop 
F F -8 -4 3  P o ta sh  f o r  C itru s Crops in  C a lifo rn ia  
P P -1 2 -4 3  C om m ercia l F e r ti l is e rs  fo r  L iv e

s to ck  Farm s 
Q Q -1 2 -4 3  P o ta sh  in  W a r P ro d u ctio n  
A -1 -4 4  W h a t's  in  T h a t F e r t i l is e r  B a g ?  
E -2 -4 4  P lo w -So le  F e r ti l is e rs  In cre a se  the 

P ro fits
F -2 -4 4  W h ere  Do W e S tan d  W ith  F e r ti l is e rs ?  
H -2 -4 4  E ffic ien t F e r tilis e rs  fo r  P o ta to  Farm s 
1 -3 -4 4  D o u b lin g  P ro d u ctio n  by B ette r in g  

S o ils
K -3 -4 4  S o il  T ests  In d ica te  P o tash  Levels 
L -3 -4 4  So u th  F in d s C lovers E x c e l in  P ro fits  
N -4-44  T h e  P o tash  P ro b le m  in  I llin o is  
P -4 -4 4  B o ra x  Sprayed  on B eets  C on tro ls 

B la c k  Sp ot 
K -5 -4 4  M ore A bout S oybean  F e r tilisa tio n  
T -5 -4 4  S o u th ern  Crops Show  Need o f  P otash  
W -6 -4 4  F e r ti l is e r  R eq u irem en ts fo r  P erm a 

n ent P astu res in  A labam a 
X -6 -4 4  S o il M anagem ent fo r  Cannery Peas 
Y -6 -4 4  Sw eet C lover R esponds to  P otash  F e r 

t i lis e r
Z -6 -4 4  O u r F e r tilis e rs  Need M agnesium  
A A -8-44  F lo r id a  K now s How to  F e r tilise  

C itru s
B B -8 -4 4  P otash  fo r  W ar Food

C C -8 -4 4  S o il  F e r ti l ity 's  E ffect on A sparagus 
D D -8 -4 4  K eep in g  S o il F e r tile  in  th e  P ecan  

O rchard
E E -8 -4 4  T h e  Need fo r  B o ra x  on F o u rteen  

Crops
K K -1 1 -4 4  Grow ing Q u ality  in  T om atoes 
M M -1 2 -4 4  B lu e  L u p in e  Is  a V a lu a b le  Legum e 
P P -1 2 -4 4  F itt in g  P ra c tic e s  to  S o il C on d ition s 
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

Crops
A - l- 4 5  F e r tilis e d  C orn P la n ts  R e q u ire  W ell- 

V en tila ted  S o ils  
C - l - 4 5  F e r tilis e rs  fo r  C otton  and C orn F o l

low ing Lespedesa 
E - l - 4 5  B ig g er Y ie ld s fro m  F e r tilis e rs  
F -2 -4 5  D efectiv e  S traw b erry  F ru it  C orrected  

by B o ra x
G -2 -4 5  Som e W hys and W h erefo res  fo r  A ir- 

C o n d itio n in g  S o ils  
H -2 -4 5  Can W e K eep  C otton  in  N. C. A gri

cu ltu re  ?
1 -2 -4 5  C rop F e r tilis a tio n  o r  R o ta tio n  F e r 

tilisa tio n
J - 2 - 4 5  P o ta sh  f o r  Legum e P astu res in  F lo rid a  
K -2 -4 5  P low -Sole  F e r tilis in g  on  th e  A verage 

F arm
L -2 -4 5  F ish  fo r  H ealth , R e cre a tio n , and 

P o litic s
M -3 -4 5  P otassiu m — A K ey E lem en t 
N -3 -4 5  T h e  R u tab ag a  C rop in  V irg in ia  Is  

B en efited  by B o ro n  
0 - 3 - 4 5  U sing P o u ltry  M anure fo r  G arden 

C om post
P -3 -4 5  B a la n ce d  F e r ti l ity  in  th e  O rch ard  
Q -3 -4 5  E arlin ess  C ounts w ith A u strian  W in 

te r  P eas
R -3 -4 5  H igher C orn Y ie ld s  fo r  N orth  C aro

lin a
S -3 -4 5  A lfa lfa  P ro d u ctio n  on th e  Sand 

M ou n tain  o f  A labam a 
U -4 -4 5  New Id eas in  H aym aking fro m  New 

Y o rk  F a rm ers  
V -4 -4 5  Y ie ld  and Q u ality  o f  C otton  Can B e 

Im proved  by  B o ro n  
W -4 -4 5  F e r tilis in g  G o lf G reens 
X -4 -4 5  Id le  A cres in  the  S o u th east Can Be 

P u t to  W ork 
Y -5 -4 5  How L ong Do th e  E ffects  fro m  F e r ti

l is e r  L ast ?
Z -5 -4 5  A lfa lfa  th e  A risto cra t
A A -5-45  W hy Brow n Loam  T e rra c e  S o ils  

R espond to  P o tash  
B B -5 -4 5  A pplying E xp erim en ta l W ork  to  

C otton  F arm in g  
C C -5-45  Cason C allaw ay P la n s  Ahead fo r  

G eo rg ia 's  A gricu ltu re  
D D -5 -4 5  A Case o f  C om bined P otassiu m  and 

B o ro n  D eficien cies  in  G rapes

THE AMERICAN POTASH INSTITUTE 
1155  16TH  ST R E E T , N. W . WASHINGTON 6 , D. C.



First wife: “Does your husband play 
cards for money?”

Second one: “I don’t think so, but 
those who play with him do.”

“Eph, did yo’ all know dat Jonah 
done spent three days in de stomach ob 
a whale?”

“Humph! Dat ain’t much. Mah 
uncle wuz longer dan dat in de stomach 
of a alligator.”

“Sho enuf! How long?”
“He dar yit.”

A wealthy man, intent on matrimony, 
told his friend one day that he was sixty 
years old, and asked, “Would it be bet
ter if I told a young lady whom I ’d like 
to marry, that I ’m only fifty?”

“I ’ll be perfectly frank with you,” his 
friend replied. “Your chances would 
be better if you’d tell her you were 
seventy-five.”

Son— “What’s an optimist, Dad?” 
Dad— “An optimist is a man who 

thinks his wife has quit smoking 
cigarettes when he finds cigar butts 
around the house.”

A teacher was attempting to explain 
to the class the difference between ab
stract and concrete, and was doing her 
best to make the explanation very simple 
and clear. “Now,” she said, “concrete 
is something that you can see and ab
stract is something that you cannot see.”

A little boy looked quite enlightened, 
so the teacher ventured to test her ex
planation. “George,” she said, “give 
me the explanation of something con
crete.”

“My pants,” was George’s reply.
“Correct,” said the teacher. “Now 

give me an example of something ab
stract?”

“Yours,” gleefully answered George.

No one pays any attention to a water
melon rind, but when it’s a peach peel
ing that’s different.

Sign in front of a Marrying Justice 
of the Peace: You furnish the bride, 
we’ll do the rest.

Bashful Groom: “That’s hardly fair.”

Tramp— “I ain’t got a friend nor a 
relative in the world, mum.” 

Housewife—“Well I ’m glad there’s 
nobody to worry over you, in case you 
get hurt. Here, collie, sick ’im.”

Jack: “How can you tell if a woman 
really loves you?”

Jim: “If she really loves you, you can 
make her do anything she wants to.”

le thatDrill Sergeant to Rookie— “Wip< 
opinion off your face!”

A housewife had just employed a 
negro cook with the understanding that 
she was not married. Next morning 
the cook arrived with four little darkies 
trailing after her.

“But I thought you said you were 
not married,” said the good housewife.

“Ah ain’t, mam, but ah ain’t been 
neglected, neither.”

Many a married couple is like a team 
of horses—separated by a tongue.
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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 
•f 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  C H IC A G O  L O S  A N G E L E S

BORAX

20 Mai* Team. Reg. U. S. Pat. Off.



THE BIRTH OF A NEW IDEA

Th e  f i r s t  V-C Fertilizers were 
delivered to the farm in 1895. 

These fertilizers were the beginning 
of a new idea in the manufacture 
and distribution of commercial plant- 
food. For economy and convenience, 
V-C factories were to be located near 
the farms they served and yet each 
factory was to benefit from the sci
entific research, experience, skill and 
facilities of a national organization.

Today, through its network of 34 
fertilizer factories, its phosphate 
rock mines, its 20 sulphuric acid 
plants, its 26 superphosphate pro
ducing units, its chemicals division

and its analytical and research labo
ratories, the V-C organization serves 
farmers in every state from the 
Rocky Mountains to the Atlantic and 
from Canada to the Gulf of Mexico.

Today more V-C customers are 
using more V-C Fertilizers than ever 
before in history . . . their total crop 
production is greater than ever be
fore in history . . . and their cash 
farm income is higher than ever be
fore in history.

It is fitting and proper that V-C’s 
5 0 t h  a n n iv e r s a r y  should find V-C 
Fertilizers rendering their greatest 
service to the American farmer.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond,Va. *• Norfolk,Va. • Greensboro, N. C. • Wilmington, N.C. 
Columbia, S. C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala. • Jackson, Miss. • Memphis, Tenn. • Shreveport, La. 
Orlando,Fla. • E.St.Louis,III. • Baltimore,Md. • Carteret,N.J. • Cincinnati, 0.



Useful Information for 

the Busy County Agent

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

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

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

SEED PROTECTANT

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

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

Serving Through Science

rfcto tiu tfcL y eA  

<U Spergon
• Safe to use —cannot harm 

delicate seeds, even when 
used in excess.

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

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

• Self-lubricating. No graphite 
needed in drill.

• Compatible with legume 
inoculants.

TYPICAL DOSAGES
Corn . . . 1*2 ox. per hu. seed 
Peas . . . .  2  ox. per bu. seed 
Reans . . .  2  ox. per bu. seed 

(including l.imas)
So) beaus . . 2  ox. per bu. seed 
Sorghum  . i 'i  ox. per bu. seed 
F lax  . . . .  2  ox. per bu. seed 
Peanuts, 3  ox. per 100 lbs. seed



THE PLANT
SPEAKS

A new four-reel series o f 16 mm., sound, color 
films which may be booked independently 

or in any com bination. T hey may be used to 
best advantage when shown at least one day 
apart and in the fo llow ing sequence:

T H E  P L A N T  S P E A K S  T H R U  D E F IC I 
E N C Y  S Y M P T O M S  pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running tim e 25 min. on 800-ft. ree l.)

T H E  P L A N T  S P E A K S , S O IL  T E S T S  
T E L L  U S W H Y  depicts taking so il samples 
on the farm  and the in terp retation  o f soil 
tests. (Running tim e 10 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  T IS S U E  
T E S T S  shows the value o f tissue testing  and 
the procedure fo r testing  plant tissues in the 
field. (Running tim e 14 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  L E A F  A N 
A L Y S IS  evaluates leaves in plant grow th and 
leaf analysis in determ ining fe rtiliz e r  needs. 
(Running tim e 18 min. on 800-ft. reel.)

W e shall be pleased to loan these films to agri
cultural colleges, experim ent stations, county 
agents, vocational teachers, responsible farm  or
ganizations, and m em bers o f the fe rtiliz e r  trade.

O TH ER  16MM. COLOR F IL M S A V A ILA BLE 
FO R  T E R R IT O R IE S  IN D IC A TED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Potash from Soil to 
Plant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(W est)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That Soil (A ll)

IM P O R T A N T  
Requests should be made w e ll in  

advance  and should include in fo r
m ation as to group before which 
the film is to be shown, date o f ex
hibition (alternative dates if  pos
s ib le ), and period of tim e of loan.

American Potash Institute
1155 S ixteen th  S treet 
W ashington 6, D. C.

Printed in U. S. A ■
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T H R E E  E L E P H A N T  B O R A X

W ITH  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

TH R EE ELEPH ANT BO RA X will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltim ore, Md.

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

Braun Corporation, Los Angeles, C alif.
A. Daigger & Co., Chicago, 111.
D etroit Soda Products Co., W yandotte, 

M ich.
Dobson-Hicks Company, Nashville, Tenn. 
Florida A gricultural Supply Co., Jackson

ville and Orlando, Fla.
Ham blet & Hayes Co., Peabody, Mass. 
Hercules Powder Company, A tlanta, Ga.
The O . Hommel Co., Pittsburgh, Pa.

Sears, Roebuck

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

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

W . B. Lawson, Inc., Cleveland, Ohio

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

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

Wilson & Geo. Meyer & Co., San Francisco, 
C alif., Seattle, Wash.

Additional Stocks at Canton, Ohio, Nor
folk , Va., and W ilm ington, N . C.

& Co. Stores

IN  C A N A D A :
St. Lawrence Chemical Co., L td ., Montreal, Que., Toronto, O nt.

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

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

Pioneer Producers o f Muriate o f Potash in America
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Heform Wave Due

m

HAVING fought and won a big war in the interest of general refor
mation of the bewildered, bedeviled, and bewitched denizens of 

other lands, we have a little time now to manufacture a surplus of 
that precious commodity so that we in the homeland, no matter how 
remote, may partake of its benefits. Whether the Army, the Navy, 
the Air Force, or the Dons of Physical Engineering have won us the 
right to engage in wholesale reforming is beside the mark. At any 
rate reform was the gonfalon of war and the slogan of civilians here
abouts for five long years, although quiet chats with returning veterans 
do not exactly coincide with that theory behind the carnage. Having 
successfully ended the strife and begun the period of reconstruction 
and reform so long dangled before us as the ultimate goal, we might 
logically carry it over into the peacetime domestic scene.

Whether we can institute enough 
effective reform here at home without 
uprooting setded tradition and insulting 
too many privileged groups and indi
viduals remains to be seen, or, maybe, 
to be fought out. We must ask our- 

, selves if we can reform other folks and 
maintain peace in the family at the 
same time.

We Americans love change and ex

citement and we dote on targets and 
goals. I think we can safely depend 
upon the good old w. k. reformers and 
uplifters to inject enough of the old fire 
and fervor to give us all the glamour of 
wartime without quite so much per
sonal risk, discomfort, and deprivation. 
Without some such aim in life we are 
going to bog down in the reaction, so 
I ’m for a lively time of reform if it

3
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doesn’t interfere too much with my own 
habits and inclinations.

Argumentation is with us to stay, just 
like our eating habits, and this would 
indeed be a sorry place to live in if we 
had nothing but honey and salve set 
before us continually as food for men
tal digestion and spiritual metabolism. 
Some salt and pepper go well when 
used judiciously.

There are plenty of good folk who 
shy away from heated debates and fiery 
arguments and who do not believe in 
frank criticism, not even if it is directed 
squarely at the other fellow. But it isn't 
these little harmless safety-valve road
side arguments which breed deep-set 
festering troubles and cause cankers fo 
form in the countryside. On the con
trary, it’s mostly what is not said out 
loud with fist-thumping and cussing 
that injures us most. The danger lies 
in things that are whispered and tabooed 
and Q T ’d and shied away from, that 
really sow the seed for dirty work at 
the crossroads, and sometimes end up in 
rebellions and civil splits.

Washing dirty linen in public has 
been decried and denounced repeatedly 
by conservative philosophers, who plead 
for peace and harmony, appeasement 
at all costs. However, I ’d rather hang 
up a whole line of my neighbor’s worst 
mistakes (or even mine) than to hide 
them in the cellar so long that the Board 
of Health finally sends a wagon over to 
take me and the laundry bag to the 
cleaners. In other words, scum rises to 
the top eventually, just as cream does, 
and if we wish to prevent that we’ve got 
to keep things stirred up.

A TURALLY a few of the more 
serious reforms facing us cannot 

easily be sorted and washed and ironed 
in these particular columns. They do 
not belong to me and I am not in the 
habit of drying duds on another man’s 
clothesline. Besides, the problems in
volved are too complex for a brief essay 
and should be turned over to more pre
tentious social forums for threshing out. 
In this list are, of course, racial and 
capital-labor controversies. No man 
used to aiming an inoffensive air-gun

should set himself up as master of the 
atomic bomb. This then settles that.

I hasten to pass on to a field where we 
can swap ideas on the sunny side of 
Main street and give nobody cause to 
infer that we are stepping on some
body’s corns inadvisedly or without 
good and sufficient reason for advocat
ing some porous plasters of reform.

Probably the first reform I shall un
dertake among my enthusiastic neigh
bors is to beg them not to hero-worship 
and glamorize the returned veterans. 
The basic fact in this reform hint is that 
they who saw the most murder and 
suffered the most terror and pain are 
usually the ones who want to talk about 
anything else but. They insist that they 
just did their duty like they were wont 
to do on any ordinary job. To pthers 
it was just another exciting game of 
athletics and skill, to be won and then 
forgotten. The sad thing about this 
glamorizing business is that it only lasts 
a few months and they know it. After 
that everyone melts back into civies, 
and rank and medals are no more. 
Grim competition and job-holding take 
its place.

IF  we can get into a situation where 
we learn to glamorize humdrum, 

everyday routine production and stead
fastness then we shall be honoring them 
all as well as ourselves and be making 
this a “safe country” to raise kids in for 
some time to come. We’ve got to find 
a way to make peace just as significant 
and heroic and stimulating to patriot
ism and good self-sacrificing citizenship 
as war and national peril.

Good old sensible Barney Baruch 
mentioned something like this about 
the returning veterans not long ago and 
his months spent talking with the boys 
on park benches bore fruit worth pick
ing and preserving. Try your glamour 
on the “chair-borne” army and the 
draft-dodgers. They need it. The others 
don’t.

Then take the home front next. Dur
ing the war we learned to work together 
as a pretty good unit, with a few slack-- 
ers here and there. Some of us served 
as block wardens and community drive
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leaders, Red Cross boosters and aides, 
and donated blood and scrap metal and 
waste paper galore to the common pool. 
Most of us went through the strife with 
a little less steak than usual and a few 
less cigarettes and silk socks. We bore 
up well under all this strain and ac
quitted ourselves nobly. We forgot that 
we didn’t like Jones and that Smith’s 
church was not the right road to salva
tion, and that Boggs voted four times 
for Roosevelt.

So now we have withstood all that 
pressure and kept our tempers fairly 
well, except for a few Pro Bono Publi- 
coes sent to the local palladium of lib
erty for local circulation, or maybe a 
fling or two in Rotary against some 
OP A injustice, etc. It occurs to me that 
maybe we ought to keep these relations 
intact as much as possible at least dur
ing the so-called reconversion epoch, 
and calm down our inclinations to raise 
Hades with the alderman and the 
grocer.

Or to put it quite another way, let’s 
vow to gird our loins collectively rather 
than to put on private boxing gloves; 
and then keep on holding community 
confabs to cook up something pleasing 
in the general reform line that we can 
organize our war-built energy on to 
keep up steam for what’s ahead.

It strikes me as a sheer pity to let 
all that drilled cooperation sink back 
into selfish back-yard privateering again. 
We talk about what Congress ought to 
do and doesn’t ever accomplish, but re
member it takes its cues and gets its 
charters to do or not to do right from

the home front. The home front is 
still intact and should be the last to 
surrender its duties.

Of course we also need to reform our
selves in respect to the churches. (Nay, 
I am not entering any dangerous sector, 
so sit easy.) What I mean is that per
sonally .regardless of whose altar we 
worship at or whose hymns we sing out 
of tune, we need to keep this agency 
alive just as forcefully as we did during 
the war. In many barracks towns and 
camp sites you saw the kids in uniform 
assembling in church more regularly 
and with more serious mien than you 
ever witnessed previous to Pearl Har
bor. Whether it was sentiment or reli
gion that drew them that way is not for 
me to analyze. All I know is that here 
was a real common denominator that 
held something of spiritual worth when 
all the world was shaking. From here 
write your own ticket.

After we get all steamed up for genu
ine reforming with no holds barred or 
privileges given, let’s tackle the next 
big public forum—the radio broadcast
ing gentry. Give us more power and 
less piffle on the networks. Let’s find 
out what radio is really for—education 
and good entertainment or palaver and 
profits. If there was ever a case for 
exercising the power of public utility 
regulation thoughtfully and wisely, we 
face it now in handling broadcasting. 
My old friend, Paul Porter, of the 
Federal Communications Commission, 
thinks so, and he is thinking out loud 
too. In the end the radio people will 
thank us for their own emancipation, 
methinks.

W E have to do something in this line 
because startling innovations, in

cluding television itself, will soon ap
pear on the everyday program of our 
networks; and we become either pawns 
or partners. Which way do you vote? 
Probably many of us will merely tune 
in on Crazy Water Crytsals or the Sink- 
scour Hour and let George do the re
forming. And George will pass the 
buck to “Paul.”

Having some first-hand experience in 
( Turn to page 49)
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Virginia T ru ck  Experim ent Station, N orfolk , Virginia

THE total acreage of truck crops 
including mint, white, and sweet 

potatoes grown in the United States 
in 1944 was in excess of 7,500,000.* 
Of this total, 17 per cent was located in 
the Northeastern States and 30 per cent 
in the Gulf and South Atlantic States. 
A large part of this acreage is on 
Coastal Plain soils. Except for isolated 
areas, the soils on which these crops 
are grown are predominantly acid, re
quiring large quantities of liming ma
terials to produce maximum yields. 
Many of these soils have been farmed 
for years and have gone through several 
cycles of depletion and rejuvenation. 
They are, comparatively speaking, low 
in nitrogen, phosphoric acid, and pot
ash. It is not surprising, therefore, 
that these same areas use almost 60 
per cent of the fertilizer sold in the 
United States. A large part of this fer
tilizer is used in the production of 
vegetable crops. White and sweet pota
toes, tomatoes, sweet corn, green peas, 
snap beans, watermelons, onions, cab
bage, and spinach make up most of 
the vegetable acreage.

Much of the acreage devoted to vege
tables in the Corn Belt and neighboring 
states also is highly acid but has a 
higher potential fertility than the 
Coastal Plain area. Neither the lime 
nor the fertilizer requirement is as high 
and more manure is available, since 
many vegetables in these sections are 
grown as cash crops on dairy farms.

The fertilizer requirement of most
*  Vegetables grown in the 19,000,000 Victory 

gardens are not included in this total. Assuming 
an average garden of 1,200 sq. ft., we have an 
additional 500,000 acres besides the farm gardens 
which were not included.

vegetable crops is measured in tons per 
acre, while field crops have require
ments of less than 1,000 pounds. In the 
seaboard states, where the soil is po
tentially low in fertility and where 
intensive vegetable crop production is 
being practiced, it is not uncommon 
for growers to use 20 tons of barnyard 
manure, two tons of mixed fertilizer, 
and 500 to 1,500 pounds of nitrate of 
soda to grow three crops during the 
year. Celery growers have used up to 
three tons of fertilizer per acre in this 
area. This high fertilizer requirement 
is partly due to conditions which have 
developed in the soil, preventing the 
roots of crops from exploring the soil 
below the plowed furrow. Where this 
condition has been corrected, tremen-. 
dous increases in yield have been ob-‘ 
tained with much less fertilizer.

Changing Conditions
Not so many years ago most vege

tables were grown with animal manures 
and on a much less intensive scale. 
The increase in land values, taxes, and 
labor costs, the substitution of manure 
by chemicals, and the failure to use 
lime, have been the basis for many 
problems, since they intensified the use 
of the land without proper restoration 
between crops. The experiment sta
tions have only recently begun to cor
rect these problems, yet those few 
growers who have studied them and 
instituted corrections have harvested 
yields far and above their most opti
mistic expectations. A man who can 
grow more than 1,200 bushels of spin
ach on land where formerly he was 
glad to get 300 bushels hardly needs to

6
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be convinced that he is on the right 
track. And when he grows the crop 
with the same amount of fertilizer and 
very little more help, he begins to won
der whether his father knew as much 
about farming as he had given him 
ctedit for in the past. These growers 
have taken an active interest in their 
experiment station and are willing to 
turn their farms over for further co
operative work. Unfortunately, for 
every one of these, there are nine who 
do not care and they are the ones who 
are responsible for our low average 
state yields.

Plowing-under animal manure with 
a good cover crop of clover is far dif- 

. ferent from placing an equivalent 
amount of “hot” fertilizer in the row, 
as far as the vegetable crop is con
cerned. Unfortunately, too few of us 
have appreciated what was taking place. 
We are trying to do with nitrogen, 
phosphorus, and potash in concentrated 
amounts what we formerly did with 
animal manure, a product that not only 
added the above three ingredients but 
also lime, trace elements, organic mat
ter, and hormones. These were well 
distributed throughout the soil, so that 
at no time did the plant have to gorge 
itself with plant nutrients.

As more and more chemical fertilizer 
has been used to replace animal ma
nures, changes in the soil which have 
resulted in decreased yields have been 
brought about. Soils have become de
pleted in lime and there has been a 
tendency for the roots of our crops to 
remain in the plowed layer of soil. 
Gradually we have seen erosion taking 
away our surface soil because rain-water 
would not penetrate rapidly enough. 
Our crops have suffered during dry 
spells because they had to depend on 
the eight-inch surface layer for their 
water instead of the three or four feet 
below to which the plant was entitled. 
Yields have decreased, and to halt this 
decline we have used more and more 
fertilizer with the result that our fer
tilizer placement problem has grown, 
and we actually are beginning to won
der whether we can maintain a much 
larger population in these United States.

Strange as it may seem, the correc
tion of the problem is in our door- 
yards through the interaction of an 
inexpensive product—the millions of 
tons of limestone which only need to 
be pulverized and applied to the soil. 
The use of lime is not new nor are its 
effects on the soil new, but gradually 
it has disappeared from our soils and

A sparagus grow ing on so il w hich received  five Ion s o f  d o lo m ilie  lim esto n e  p e r acre .
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fertilizer residues have filled the void. 
We are back to where we started some 
75 years ago to reclaim supposedly 
worn-out and badly eroded soil. This 
time, however, we must do it with fer
tilizer and lime because there isn’t ma
nure enough to go around. We don’t 
want to make the same mistakes a sec
ond time. Fortunately, we have con
siderable evidence to keep us more or 
less on the right track.

If we recognize the problems, we 
should be in a position to offer reme
dies. Our big problem is to get water 
to penetrate the soil, and roots to pene
trate the subsoil. Many of our soils 
that are well-drained are poorly aerated. 
Sensitive vegetable crop roots are not 
adapted to poorly aerated soils. We 
must eliminate temporary pond holes 
which are becoming more and more 
frequent along the Eastern Seaboard.

We are getting into trouble from 
fertilizer burning the roots because we 
have stepped up the quantity and built 
up concentrated residues which have 
interfered with the movement of water 
to the plant. As a result, growers are 
becoming convinced that irrigation is 
the only solution to the problem. It 
may be necessary in some instances, 
but its need has been greatly over
emphasized. During any dry spell 
when crops need water, idle irrigation 
lines can be observed because the grow
ers say they do more damage than 
good. This simply emphasizes the fact 
that we don’t know enough about irri
gation.* This is a serious problem, 
and if corrected our state average yields 
will be more than doubled.

Getting the most for the fertilizer 
that we apply on naturally acid soil 
is a serious problem about which we 
can do something. Not only is it nec
essary to maintain the proper balance 
between the nutrients in the soil, but 
we must add calcium and magnesium 
to sweeten the soil to the point where 
roots will function properly. This does 
not mean reducing the acidity only in

* I  am speaking of irrigation in the sections 
where rainfall is adequate but badly distributed 
throughout the season.

the surface soil'. The acidity must be 
corrected to considerable depths in the 
lower horizons. This holds true for 
all crops except white and sweet pota
toes where the surface soil should re
main below pH 5.5. There are very 
few acid soils growing vegetables con
taining sufficient calcium. Before we 
can expect to harvest maximum yields 
of vegetables which are suitable for 
human food, we must satisfy the lime 
requirement of the particular soil type. 
This may mean one, two, three, or even 
ten tons per acre. If pulverized lime
stone is used, comparatively large quan
tities can be applied in a given year 
to hasten the time when maximum 
yields may be expected. If hydrated 
lime is used, it must be applied in small 
quantities over a longer period because 
its use can quickly throw the nutrient 
balance out of line. If, as when grow
ing potatoes, we must farm acid soils, 
we must be satisfied with the yields we 
get. In some cases this is not too seri
ous on certain soil types, since approxi
mately maximum yields can be grown 
under these conditions.

Over-liming?
Many of our growers have used one 

ton of liming material to the acre and 
have become discouraged because they 
saw no appreciable response from the 
treatment. Growers have heard more 
about the dangers of over-liming than 
about the advantages. This has come 
about from the use of hydrated lime 
under certain circumstances. As a re
sult, the grower hesitates to put on 
more than a ton to the acre. I have 
encouraged growers to apply on strips 
one, two, three, four, and five-ton per 
acre applications of pulverized lime
stone, and in many cases they have 
found that the only application that had 
any effect was the five-ton application. 
One grower who tried this covered his 
farm with the maximum application of 
five tons and got more yield from two 
crops of spinach than he formerly did 
from four. As a matter of fact, this 
yield was the highest I ever heard re
corded. And when he dug down to
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see where the roots were, they were 
found in abundance at the three-foot 
level and still going down. The im
portant observation was that the crop 
was grown with the same amount of 
fertilizer that was formerly used for 

t four crops.
Crops whose roots go down to the 

three- and four-foot level do not suffer 
from ordinary dry weather. We grew 
14 tons of tomatoes per acre on soil 
with no rainfall between the latter part 
of May and the first week in September. 
The roots on these plants went three 
feet deep. They seemed to get sufficient 
moisture even though the surface soil 

I  was dust dry.
Unless a grower is willing to satisfy 

the lime requirement of his soil, he can
not hope to get the most from his fer
tilizer. I am reminded of a tomato 
grower’s experience. He seemed to 
have done everything wrong as far as 
most recommendations were concerned 
and yet he grew the second largest yield 
in the state. He planted late, he used 
over-grown plants which any other 
grower would have discarded, he used 
too litde fertilizer, and paid little at
tention to cultural practices. However,

th e re fo re  good yields.

on close investigation I found he had 
applied a ton of limestone" each of the 
17 previous years. The pH was above 
7.0. The roots went down as far as we 
could dig. It is experiences such as 
these that convince me that the first 
consideration in preparing Coastal Plain 
soils for vegetable crops is to satisfy 
their lime requirement. For sweet and 
white potatoes the problem is more com
plicated. Lime must be placed in the 
subsoil, but the plowed layer must re
main below pH 5 .5. This involves 
special subsoil applicators which will 
be available in the near future.

There probably is no one best method 
of applying the fertilizer, although some 
placements have advantages over others. 
The fertilizer-placement problem be
comes less serious as the "lime require
ment of the soil becomes satisfied. 
However, fertilizer must be so applied 
that it will not injure the roots of 
plants. Thus, any departure from the 
old method of applying the fertilizer in 
the row under the plants will result in 
increased yields because of the removal 
of the danger from injury. Yet, that 
does not mean maximum yields. We 
want to be in a position to use the
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amount of fertilizer needed for maxi
mum yields without injuring or inter
fering with the growth of the crop. 
There are so many fixed charges in 
growing an acre of vegetables that any 
additional yield we can get from using 
more fertilizer means clear profit. How 
that fertilizer is incorporated in the 
soil, assuming that the soil is properly 
limed, will determine how much the 
crop will use to advantage. As far as 
possible, when the fertilizer is mixed 
with the soil, we should have a physio
logical equilibrium, established soon 
after its application. This means that 
there must be no interference with the 
movement of water to the plant nor the 
free growth of the roots through the 
soil. Unfortunately, we cannot elimi
nate this entirely because we do not 
have available ingredients for making 
up the ideal fertilizer. The best of 
them will build up concentrations, but 
these can be minimized by proper place
ment of fertilizer to encourage deep root 
penetration.'

If all the fertilizer can be applied in 
one operation, it means saving in labor 
and reduced costs. If this can be done 
and at the same time give good distribu
tion with minimum injury to the crop,

we will have accomplished much in 
fertilizer placement.

In surveys made in recent years on 
the tomato and sweet potato crops it 
was found that growers were using 11 
different methods of applying fertilizer. 
Highest yields were obtained where 
most of the fertilizer was applied deeply 
in the soil. Each method supposedly 
had some advantages, but many had 
more disadvantages than advantages.

The methods could be grouped under 
two headings: those that distributed the 
fertilizer generally through the soil, 
such as broadcast applications before or 
after plowing and solution methods; 
and those that concentrated the fertilizer 
in localized areas, which included all 
band and row methods, sidedressing 
methods, and dry subsoil applications.

Since most of the fertilizer applied in 
the past has been by concentrated place
ment, these methods will be discussed 
first. The band method has come into 
use as a means of eliminating fertilizer 
injury to the roots, one of the objections 
to the row furrow method. In this 
method the field was marked and the 
fertilizer was applied in the furrows 
left by the marker. Then the soil was 

( Turn to page 42)

so il w here one to n  o f  d o lo m ftic  lim esto n e was p laced  in  th e  subsoil 
u n d er th e  row s.

Sw eet p o ta to es grow ing on



A Little Boron Boosts 
Sweet Potato Yields

^  K  (J3 rijc in

Clemson A gricultural College, Clemson, South Carolina

REC EN T tests in the use of boron 
in fertilizers for sweet potatoes by 

the South Carolina Experiment Station 
have led to two conclusions of conse
quence.

First, sweet potatoes need boron in 
small quantities for satisfactory growth.

Second, sweet potatoes will tolerate 
only a small amount of boron and even 
a small excess of boron is injurious to 
the sweet potato plant and yields.

The South Carolina boron experi
ments, conducted at the Edisto branch 

j of the State Experiment Station by Dr.
C. J. Nusbaum, associate plant pathol- 

! ogist, were undertaken because of the 
general recognition of the economic im
portance of boron in fertilizer practice 
in connection with plant nutrition.

A ‘summary of the tests by Dr. Nus
baum in 1944 shows that all possible 
combinations of three levels of lime 

I (none, 1,500 pounds, and 3,000 pounds 
of dolomitic limestone broadcast per 
acre), three of potash ( 1,000 pounds 
each of 3-9-0, 3-9-6, and 3-9-12 per acre) 
and five of boron (none, 5, 10, 20, and 
30 pounds of borax per acre) were com
pared and various interactions analyzed. 
The Porto Rico sweet potato was used, 
and the experiment comprised triplicate 
systematically arranged plots on a deep 
phase of intertile Norfolk sandy loam 
soil.

Throughout the growing season, fre
quent examination of foliage was made 
in order to detect symptoms of .either 
injury or deficiency, and vine growth 
was measured twice.

At harvest, the yields of the various 
grades of sweet potatoes from each plot

At to p , b o ro n -d efic ien t p lan t show ing curled  
p etio les  and  stu n ted , d isto rted  bud on p lan t 
su ffering  fro m  b o ro n  d eficiency . At b o tto m , 

no rm al p lan t.

were recorded. These data have been 
summarized and statistical analysis is 
in progress. The sweet potatoes har
vested from each plot are being kept 
separately in storage for further study.

Best Yields from Least Boron
Results at harvest time showed that 

best yields of sweet potatoes were from 
small quantities of boron in the fertili
zer, five pounds of borax per acre. For 
such an increment of boron there was 
an increased yield of 40 to 70 per cent

11
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above the yield from the no-borax plots 
in the test.

It is especially noteworthy and signifi
cant that as the amount was increased 
to 10, 20, and 30 pounds per acre, how
ever, yields dropped sharply, the de
crease being in proportion to the 
amount of borax applied. In general, 
yields from the 20- and 30-pound appli
cations were about the same or slightly 
lower than those from the no-borax 
plots, and the yields from 10-pound ap
plications were intermediate between 
those from no-borax and five pounds 
per acre.

The simple table below shows the 
trend of yields of marketable potatoes 
from the unlimed, high-potash plots 
with varying amounts of boron.

Borax per acre 
N o n e  

5  lb s .
10 “

20  “

3 0  “

Yield per acre  
1 5 3  b u . 
2 5 3  “
1 8 6  “
1 5 9  “
1 3 3  “

Signs of Injury
As the growing season advanced, defi

nite signs of injury were recognized on 
plants which had received borax at the 
rate of 10 or more pounds per acre.

This injury was characterized at first 
by a bronze discoloration of the leaf 
areas between the veins and later by 
burning of the leaf margins. The symp
toms usually appeared on the older 
leaves about four or five weeks after 
planting. In severe cases, the affected 
leaves were soon shed, leaving the stems 
near the crown of the plant exposed. 
Some of these naked stems showed evi
dence of slight sunburn. On injured 
plants, vine elongation was somewhat 
restricted although the tips of the vines 
appeared to be healthy.

Injury symptoms reached their peak 
about seven weeks after planting. Later 
on, however, most injured plants 
showed evidence of recovery and ac
celerated vine growth. Some plots, 
which received 10- and 20-pound appli
cations of borax, showed severe injury 
in August. However, by harvest time, 
practically all signs of injury had dis
appeared. None of the plants on plots 
receiving no borax or the five pounds 
per acre showed any evidence of injury 
throughout the season.

Leaf and vine symptoms believed to 
be associated with boron deficiency were

(Turn to page 40) •

E ffec t o f  b o ra x  on  yield  o f  No. 1  sw eet p o ta to es fro m  th re e  a d ja ce n t p lo ts in  th e  low -llm e, high* 
p otash  series. Lofty no b o ra x  { cen ter, 5  lb s. per aero ( rig h t, 1 0  lbs. por aero#



A Fotash-Mtrate Relationship 
In Cnrn As Hevealed 

By Tissue Tests1

- A . C . C a tJ u .it anJ j .  W . W a cQ reg o r
Minnesota A gricultural Experim ent Station, St. Paul, Minnesota

DURING the course of an investi
gation into the fertility status of 

some of the soils of southeastern Minne
sota,2 a series of plots was placed upon 
a soil that proved to be quite deficient 
in potash. The soil had been formed 
from three feet of glacial drift over a 
bed of limestone and is a Rock ton silt 
loam, with a dark-colored surface soil 
shading to yellow brown at lower 
depths, the subsoil terminating in a bed 
of limestone at three feet.

Iff The field on which the plots were 
! placed has been cropped for a long time. 
! The more recent cropping history was 
■soybeans in 1943, preceded by three 
I years of alfalfa, the last crop of alfalfa 
■having been turned under. No com- 
| mercial fertilizer or lime had been ap- 
i plied to the field for many years. The 
pH of the 0-6 inch depth was 5.0 and 
of the 6-12 inch depth 5.1.
» The primary object of the study was 

i to determine the fertilizer ratio which 
| would give the most economical re- 
! turns when applied to corn. To do 
jthis a factorial type of experiment was 
jset up, in which nitrogen, phosphate, 
land potash were applied at three levels, 
[0, 1, and 2 in all possible combinations. 
This meant an application of 27 dif
ferent fertilizer formulae, and each 

[treatment was replicated four times, 
(A, B, C, and D in the table).

* Paper No. 2236 of the Scientific Journal Series,
! Minnesota Agricultural Experiment Station.

* This investigation was suggested and is sup-
1 ported financially by the Hormel Institute. Austin.
' Minnesota.

Early in the season the major growth 
response was to phosphate, but it be
came quite apparent as growth pro
gressed that potash was the principal 
limiting element. With deficiencies and 
responses showing up remarkably well, 
the series of plots available offered a 
splendid opportunity to observe the cor
relation, if any, of tissue test with treat
ment and plant response.

Using the methods devised at Purdue 
University (1 ), tissue tests for nitrate, 
phosphate, and potash were made on 
some plants from every plot, 108 in all. 
The nitrate test was made on the base 
of the stalk, the phosphate test on the 
tassel stalk, and the potash test on the 
base of the leaf nearest the ear. The 
results for phosphate are not shown in 
the table, but almost without exception 
the test showed low to very low, regard
less of treatment. The tissue tests were 
made early in September and it may 
be that phosphate had moved out of 
the tassel stalk and that organ was no 
longer a sufficiently sensitive phosphate 
indicator. Since nearly all phosphate 
tests showed low, there could be no re
lationship shown between phosphate 
content and treatment, or phosphate 
content with nitrate and potash.

The nitrate and potash, however, 
showed a very interesting relationship, 
as can be observed from the table.

(1) Thornton. S. F.. Conner, S. D., and Fraser. 
R. R., The use of _ rapid chemical tests on soils 
and plants as aids in determining fertilizer needs. 
Ind. Ag. Exp. Sta. Circ. 204 (revised). 1939.

13
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If plots 1, 2, and 3 are considered 
first, it will be noticed that the fertilizer 
treatments did not contain nitrogen or 
potash. The tissue tests showed nitrate 
to be low in all cases. The potash tests 
were variable, but generally speaking, 
were on the low side. It would appear, 
from the evidence at hand, that these 
plants suffered from a deficiency of both 
nitrogen and potassium, and the former 
despite the fact that the land had grown 
legume crops the four years preceding 
the corn crop.

Plots 4 to 9 had potash applied at 
two rates, 32 and 64 pounds of K aO per 
acre in the hill. An entirely different 
picture is presented now by the potash 
tests, which are predominantly high to 
very high. An abundance of potash 
available in the soil was reflected by an 
abundance in the plant, and the tissue 
test demonstrated it quite conclusively. 
Plots 4 to 9 had no nitrogen applied 
whatsoever, the only source being what 
was in the soil, yet surprisingly enough, 
the tissue tests indicated a good supply 
of nitrogen as nitrate in the plants. It

would appear that an application oil 
potash increased the potash content of 
the plant, and associated with this, there 
was an increase in the nitrate content] 

Plots 10, 11, 12, 19, 20, and 21 had 
no potash applied but did get 16 and 
32 pounds of nitrogen per acre, respec
tively, applied in the hill. The nitrogen 
was applied as ammonium sulfate at) 
time of planting. The application was 
made only a few inches under the sur
face, and it is probable that the nitrogen 
had been converted to the nitrate form 
long before the tissue tests were made 
late in the summer. It would be reason-! 
able to suppose that after applications 
of nitrogen as heavy as the above there 
would be an abundant supply of nitrate 
nitrogen in the plant, but it could noti 
be detected by the tissue test. As was 
found in plots 1, 2, and 3, where no 
potash was applied, the potash test in 
plots 10 to 12 and 19 to 21 showed low 
as well and once more was accompanied; 
by a low nitrate test.

It would appear that under the con-j 
( Turn to page 41)

Nitrate Potash
Plot No. Treatment1

A B C D A B C D <
1 NoPoKo u L VL L L M M M
2 NoPxKo L L L VL M L M L
3 N0P2K0 L L L L L H L L

4 NoPoKx M M M L H L H H
5 n 0p 0k 2 H H M H VH H VH VH
6 N0P1K 1 M M H M H VH VH H
7 NoPaKx H M H M VH M M H
8 N0P1K0 H H M M H H VH H
9 n 0p 2k 2 H H M H H H H H

10 NxPoKo L L L L L M L L
11 NxPiKo L L L VL L L L L
12 NiP2Ko L M L VL L L L L

19 N2P0Ko L L L L M L L L
20 N2PxKo L M M L L L M M
21 N2P2Ko M L L L .L L L M '

NoPoKo ** no fertiliser
Ni =  nitrogen at 16 pounds per acre jn the hill 
N* «* nitrogen at 32 pounds per acre in the hill 
Pi =* phosphorus at 32 pounds PiOi per acre in the hill 
Pi =* phosphorus at 64 pounds PiOi per acre in the hill • 
Ki =  potash at 32 pounds KiO per acre in the hill 
Ki = potash at 64 pounds KiO per acre in the hill

* L  *» low 
M = medium 
H =» high 

VH =* very high 
VL = very low



Hilding Hord — Dairyman

q . &  C M
Salisbury, Maryland

w irst “ tie-u p ” u n d ern eath  an aband oned  brid ge 
o r cu lv ert.

■A-
ANY young men of today are 

prone to bewail the fact that there 
[are not as many opportunities for suc
cess in business as there were in the 
[olden days. Among the many illustra
tions which can be cited to disprove 
khis idea is that of Hilding Hord of 
iMarston’s Mills, Massachusetts, who 
hvas confronted with many obstacles in 
{his path to being a successful dairyman.

Mr. Hord was born in Sweden and 
parly in life learned the stone-cutter’s 
[trade. For eight years after coming to 
[America he pursued the trade, but as 
time passed he realized that he could 
not satisfy his desire to become a violin
ist unless he changed his vocation, and 
iso he accepted a position as butler with 
a prominent family in the Back Bay 

i  Section of Boston—at that time one of 
the most exclusive residential areas in 
[he State. In his new position he found 
:ime to take lessons at the Conserva

tory of Music and also time to practice.
The urge for a “piece of land” be

came so strong that after five years as 
a buder Mr. Hord resigned and bought 
a farm on Cape Cod. There was prac
tically no cleared land on this 92-acre 
farm nor buildings. The first “tie-up” 
for his one cow was an old abandoned 
bridge or culvert on the farm, the floor 
of the bridge serving as a roof. Since 
that day when he bought the place, 
about 24 years ago, all the land has been 
cleared and seeded to grasses and clover 
or corn, and the “bridge barn” has been 
replaced by a group of the most mod
ern farm buildings.

A “city slicker,” Mr. Hord knew 
nothing about milking a cow, and so 
the first cow was milked by Mrs. Hord 
until he learned the art. This first cow 
was purchased to supply the family with 
milk. Being a good producer, she soon 
provided more milk than the Hord fam
ily could use. Some was sold to a 
neighbor, and due to a lack of horse 
or wagon, the milk was delivered by 
Mr. Hord on a bicycle. The bicycle 
delivery has been replaced by six trucks 
with removable bodies, each body being 
supplied with “tracks” on which the 
cases of milk can be slid into the truck 
or removed. When a body is worn out 
or becomes rather the worse for wear, 
it can be removed and a new body 
placed on the same chassis. Each body 
is kept well painted with the name of 
the farm, Mystic Lake Farm, and tele
phone number on each side.

The one cow dairy has now grown 
to 100 milking animals and from 35 to 
40 head of young stock which are used 
as replacements. In order to house this 
large herd Mr. Hord has erected sev

15



16 B e t t e r  C r o ps  W it h  P l a n t  F ooe

eral air-conditioned barns where the 
cows are stanchioned and other barns 
for the young stock. A modern milk- 
room with the most up-to-date bottling 
machines and other necessary equip
ment is also part of the farm buildings. 
The few quarts a day delivered when 
he first started operations have now 
grown to 1,500 quarts daily, and Mr. 
Hord’s operations are the envy of some 
of the larger milk dealers. Needless to 
say, he has been offered a substantial 
sum for his business, but thus far all 
offers have been refused.

Procedure After Clearing
Mr. Hord discovered early in his 

career on the farm that if stumps were 
cut off level with the ground they rotted 
in three or four years and even sooner 
when the stumps were of the soft woods. 
After the land has been cleared it is 
seeded to oats or oats and Ladino clover. 
The oats may be pastured, put into the 
silos, or cut for hay. Incidentally, the 
two 140-ton silos on the farm were 
demolished in the September 1944 hur
ricane. When the oats are removed, 
the Ladino clover produces an excellent 
pasture for several years. Winter wheat 
is seeded after corn. Mr. Hord does 
not raise much hay on his farm as he 
believes that land devoted to good pas
tures will return more than the same

land seeded to hay. Most of the hay 
used is purchased.

Rotational grazing is practiced oil 
Mystic Lake Farm where there are 10 
paddocks of about 4 acres each seedeo 
to pasture grasses with Ladino clovei 
predominating. The cows are turned 
into these paddocks for two hours eacH 
day and even this large number o) 
cows is unable to keep the grass down 
and it must be mown frequendy. :

As the main object is the production 
of milk, Mr, Hord does not devote) 
much of his time to breeding works 
but since he is an excellent judge of 
cows, all of those he buys must come up 
to a certain standard. The most impoM 
tant consideration is the udder, which! 
must pass close scrutiny before the cow) 
is accepted, and the cow must be ruggedf 
with that well-known wedge shape so 
desirable in a milking animal. Thet 
herd is of mixed blood, being mainlyj 
of the Guernsey breed, but there are) 
also animals of Holstein origin as wellj 
as of Ayshire blood.

In addition to the 92 acres on his own! 
farm, he rents 50 acres from a neighbor, 
most of which is used as a pasture. Thetl 
state road divides this rented land from) 
the home farm and the State Roadl 
Commission, when building the road, 
provided a passageway from the farm) 

( Turn to page 45)

T h e  o rig in a l “ b rid g e  b a rn ”  has b een  rep laced  by m odern farm  build ings such as these.
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A Layout for Labor-Saving

B u  C h a rlto n  B t o d d a r d
(Reprinted from  Successful Farm ing, Ju ly  1945)
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I
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W ILLIAM  REN K and his three sons 
have remodeled their barns around 

their tractors—and by so doing have 
furnished farmers and “efficiency ex
perts” alike with a good deal to talk 
about.' For the Renk livestock sytem 
completes the circle of growing the 
crop, harvesting it, feeding it, and re
turning it to the land as manure with 
surprisingly few man hours spent on 
the job.

Kindly, keen-eyed William F. Renk 
of Sun Prairie, Wisconsin, is a hybrid 
seed grower, stockman, and premier 
Shropshire breeder of the nation. His 
sons, Walter, Wilbur, and Robert, are 
of the same mold; all four concentrate 
on outsmarting the pitchfork and scoop 
shovel.

Wisconsin was rocked back on its 
heels this year when the Renk farms 
tallied over a million pounds of steers, 
hogs, and sheep sold on the hoof— 12 
months’ output from 850 acres. That 
plus 25,000 bushels of hybrid seed corn,
10,000 bushels of Vicland oats, and a 
carload of sheared wool added up to 
an 86-car trainload of produce—several 
hours’ supply for our men on all fight
ing fronts.

There are some angles to Renks’ 
tractorized feeding plants that have 
made veteran feeders stop and look 
twice to see what’s going on.

Each of five such farm plants, built 
so a tractor can be driven inside for 
both feed and manure handling, has 
been reduced to a one-man setup. One 
man manages 350 hogs, 100 steers, and 
45 sheep. And he does it in eight hours 
of light chores a day from about Decem
ber to April. From then until snow

flies he is free for field work while 
animals tend themselves on pasture 
and help themselves to every fourth 
(male) row of hybrid seed corn left in 
the stalk.

“Mechanized barn” may suggest a 
farm factory rumbling with driveshafts, 
pulleys, and conveyor belts. On the 
contrary, there is not even an elevator 
to get out of whack.

The Principle

The Renk principle is simply this: 
arrange your barn on two floors, with a 
ramp leading up to the second story so 
a tractor and wagon can be driven into 
a large, feed-storage room. That ele
vates your feed high enough so it can 
be distributed to the lower floor by 
gravity. (W ith chopped and baled hay 
foreshadowing smaller haymows, thou
sands of existing haymow driveways 
could be remodeled and enlarged to 
provide such a feed storage and grind
ing room.)

• Hay slides out easily thru a chute to 
the catde-yard feed rack. Ground feed 
drops thru a trap door to self-feeders for 
hogs quartered on the lower floor of the 
former dairy barn. The most unusual 
feature is Walter Renk’s postwar plan 
for a swinging-boom carrier track from 
silo to cattle feed bunks. They will be 
arranged in a half-circle or arc matching 
that of .the boom.

All winter I waited for the opportune 
moment to get a picture story of the 
final step in the Renk cycle. One 
balmy spring day when the fields were 
drying fast and the manure spreaders

(Turn to page 47)
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F ig . 1 . Sods grazed c lo se ly  in th e  f a l l  en co u rag e rap id  seed ling grow th, thus earlin ess and pro* 
d u ctiv ity  o f  c lo v er p astu re— le ft .  C lovers grew slow ly on th e  grass sod w hich was not grazed

clo se ly — rig h t.

Haw to Start 
White Dutch Clover Pastures 

In Florida
4  / e . aser

Florida A gricultural Experim ent Station, Gainesville, Florida

PA STURE mixtures of grasses and* 
clovers are greatly superior to pas
tures in pure grass stands. This is 

true because of four primary reasons. 
The quality of herbage is improved 
because clovers are higher than grasses 
in minerals such as phosphorus and 
calcium and in protein content. Sec
ondly, clovers increase the amount of 
pasture herbage because leguminous 
plants which are properly nodulated 
and grown under a favorable environ
ment fix nitrogen to stimulate growth 
of the host leguminous plant. Clovers 
also add much nitrogen to the soil, 
which increases growth and quality of

grass herbage. Certain pasture legumes 
such as White Dutch clover are par
ticularly desirable because they furnish 
herbage in early season when grasses 
are dormant. Pastures with grasses 
and clovers may be maintained in a 
highly productive condition at lower 
costs than grasses grown alone. This is 
true because nitrogen is the primary 
growth-promoting element that is 
needed for productive grass growth, 
and this element is especially deficient 
in the Coastal Plain soils. Nitrogen 
fertilization is rather expensive because 
of the actual cost of the element and 
also because it does not accumulate in

18
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soils due to leaching in humid areas.
Certain factors which effect the suc

cess of growing clover-grass pastures 
should be carefully considered. White 
Dutch clover is the most commonly 
used clover in Florida and the South. 
It is adapted only to soils with very 
favorable moisture as this clover does 
not root deeply. Soils with high water 
levels and relatively high in colloids or 
organic matter are especially desirable. 
This clover is planted in the fall from 
October to December. Seedlings from 
volunteer seed also start their growth 
during the fall season. The fall and 
winter season is often the driest season 
of the year, therefore soils to be estab
lished with White Dutch clover should 
be carefully chosen so as to have a good 
moisture supply during seedling de
velopment.

White Dutch clover thrives only 
under high fertility levels. Coastal 
Plain soils in Florida require 1 to 2 
tons of calcic or dolomitic limestone 
per acre. A soil reaction ranging from 
pH 5.5 to 6.0 is suitable. Phosphorus 
and potash applied at the rate of 500 
to 600 pounds 0-10-10 or 0-14-10 are 

; generally sufficient for soils which

have not been fertilized previously.
Strains of White Dutch clover differ 

gready in adaptation; seed produced 
in Louisiana, Mississippi, or similar 
areas grow best in Florida. Seed from 
northern states and foreign lands have 
given inferior growth and fail to seed 
and volunteer satisfactorily. Two to 
five pounds of seed per acre give good 
stands provided the seed is inoculated 
heavily (10  times the rate recommended 
by manufacturers of the inoculent) and 
if the soil moisture is favorable.

Clovers may be seeded in Florida any 
time between October and January. 
Seedings made during a period of 
favorable soil moisture and rainfall are 
most apt to be successful. Many clover 
pastures in Florida have been planted 
during a rain, as this aids rapid germi
nation and nodulation. Inferior nodu- 
lation often occurs when the seed is 
sown during dry spells.

White Dutch clover may be planted 
on newly prepared seedbeds not yet 
planted to grass or on established grass 
pastures. Good clover seedbeds should 
be ,firm or packed and free of tall 
competing vegetation. When making 
plantings on newly prepared seedbeds

F ig . 2 .  F irs t  season ’s grow th o f  a c lo v er p astu re . L im e and fe r t i lis e r  w ere su rfa ce  b ro ad cast on 
an estab lish ed  grass p astu re  and in o cu la ted  seed was sow n d uring  a ra in y  p erio d . D onegon D airy

a t L arg o , F lo rid a .
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it is desirable to prepare the seedbed 
well in advance of planting time to 
allow time for rains to pack the soil to 
establish capillarity. Sandy soils of the 
Coastal Plain area do not pack well 
immediately after disking or plowing. 
Rolling immediately after planting to 
firm the soil'and cover seed is beneficial.

If clovers are to be seeded on estab
lished grass pastures, the lime and fer
tilizers may be surface broadcast in ad
vance of clover planting time. Cattle 
may be concentrated on grass pastures 
to be established with clovers to graze 
the grass closely. It is not possible to 
mow dense growing sods close enough, 
thus grazing animals are necessary to 
eliminate competition, Figure 1. Clover 
seeds germinate early in fall on closely 
grazed sods because soil temperatures 
are reduced which breaks the hardness 
of seed coats. The seedlings grow 
rapidly when the sods are grazed closely 
because there is less competition. Clover 
seedlings in dense sods develop elon
gated hypocotyls. This is objectionable 
as seedlings in this condition are cut 
off below the bud when grazed and 
thereby exterminated. A soft and 
spongy texture of sods is not desirable 
for clover seedlings.

The inoculated seed is surface broad
cast without disturbing the soil when 
soil moisture is favorable for quick 
germination. This method of planting 
clovers on established grass pastures 
without soil preparation is most gen
erally used by Florida farmers, Figure 
2. Light disking or harrowing is de
sirable for seed coverage in case of 
unfavorable weather.

Many farmers have been hesitant to 
plant clover pastures because of the 
rather high cost of seed, fertilizer, lime, 
and soil preparation. These costs are 
often more than the value of the land.

White Dutch clover has been estab
lished successfully by burning off the I 
wiregrass vegetation and saving the I 
cost of plowing or disking. B. F. j  
Williamson, Gainesville, Florida, and I
B. H. Carlton, Jacksonville, Florida, I 
have established clovers with less costly I 
techniques. Both men are establishing I 
dover-grass pastures without soil prepa- I 
ration. Mr. Williamson applies lime 1 
obtained from a local quarry, chops I 
the vegetation with a rotary chopper I  
and burns over th£ native vegetation I 
(wiregrass, palmetto, and gallberry), j  
after which 0-14-10 fertilizer is applied, I 

( Turn to page 45)

II

F ig . 3 .  E sta b lish in g  c lo v er on cu t-o v er p in e lan d . T h e  nativ e  v egetation  was cu* w ith a rotary 
ch o p p er and bu rned  over and th en  lim ed , fe r tilis e d , and seeded.



Fig. 1 . Kudzu th a t was p lan ted  in  severely  erod ed  M adison clay  w ithout fe r tiliz e r  n e a r D udley- 
v ille , A lab am a, in  1 9 3 5  d id  n o t co v er th e  ground w hen p hotograp hed  Ju n e  6 ,  1 9 3 9 .

Kudzu Hespunds tu Potash

E y t ? . y .

Regional Agronomy Division, Soil Conservation Service, Spartanburg, S. C.

H E growing popularity of kudzu 
for soil conservation has caused this 

rop to be taken into many sections 
here litde was known about its fer- 

ilizer requirements. Results of fer- 
ilizer experiments, field trials, and 
lemonstrations at several places in the 
outh showed that it responded well to 
ihosphate. Evidence is accumulating 
hat on many soils potash must be in- 
luded in fertilizers for kudzu.

On the clay soils of the Piedmont 
'lateau where most of the earlier dem- 
nstration projects of the Soil Conser
vation Service were located, phosphate 
aused a visible increase in the growth 
f  kudzu. Most of these soils had 
nough available potash to supply the 
rop’s immediate needs.

On the sandy soils of the Coastal

Plains, phosphate alone often resulted 
in satisfactory growth during the first 
few years after planting. In other cases, 
growth was poor where phosphate alone 
was used. Older plantings in both the 
Piedmont and the Coastal Plains often 
developed signs of potash hunger after 
being harvested for hay one or more 
years.

Fertilizer studies conducted by R. D. 
Lewis and J. H. Hunter of the Bureau 
of Plant Industry showed that kudzu 
responded to a complete fertilizer, to 
lime, and to a combination of lime and 
complete fertilizer on Greenville sandy 
loam and on Norfolk sandy loam. 
These sandy soils had a reaction of 
approximately pH 5.8 before the ex
periment was started. The fertilized 
plots received 400 pounds of 4-8-4 an

21
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nually. The limed plots received 1,000 
pounds of limestone per acre in 1935 
and 1,000 pounds in 1936. On Norfolk 
soil, an additional 500 pounds were 
applied in 1938.

Average Yields
Four-year average yields of green 

kudzu from the different treatments on 
Greenville sandy loam were: Fertilizer, 
11,217; fertilizer and lime, 14,092; no 
fertilizer, 9,670; and lime alone, 9,028 
pounds per acre. On Norfolk sandy 
loam the yields of green kudzu were: 
Fertilizer, 10,275; fertilizer and lime, 
10,574; no fertilizer, 4,530; and lime 
alone, 5,423 pounds per acre.

Although these results show that 
kudzu responded to complete fertilizer, 
it is not possible to tell which element 
was most effective. Fertilizer results 
at other places would indicate that 
most of the increased growth on these 
sandy soils was due to phosphate and 
potash. Nitrogen reduced the yield of 
kudzu on clay soils near Anniston, 
Alabama. This reduction in yield ap
peared to be due to the increased growth 
of weeds following the application of 
nitrate of soda. Increases due to lime

were much less than those from fer
tilizer.

In a cooperative fertilizer trial con
ducted by the Soil Conservation Serv
ice and the Alabama Agricultural Ex
periment Station, kudzu responded 
markedly to applications of basic slag. 
This fertilizer trial was established in 
March 1939 on kudzu that was planted 
in the spring of 1935 as a part of the 
extensive soil conservation demonstra
tion in the Dadeville project area.

The kudzu, which was planted on 
very severely eroded Madison clay, had 
not made by the end of the 1938 grow- I 
ing season sufficient growth to cover the 
ground. The soil was so poor that there 
was not enough weed growth during 
the first. 4 years to compete with the 
kudzu plants for moisture.

Plots were laid out in triplicate for 
treatment. In addition to fertilizer 
treatment, no cultivation, partial culti-; 
vation, and complete cultivation werer 
compared. Basic slag was applied a t ' 
rates of 400, 800, and 1,600 pounds per 
acre. No other fertilizer was used in ; 
this experiment.

E. C. Richardson of the Soil Conser
vation Service research staff reported 1

F ig . 2 .  T h e  K u d ra  show n in  F ig . 1  s t il l  h ad  n o t eor'ered th e  ground  w hen th is  p hotograph was 
m ad e A ugust 2 5 ,  1 9 4 2 .  T h e  p o o r so il d id  n o t even  su p p ort enough weeds to  b la n k et th e  ground.
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Fig . 3 .  T h e  kudzu show n h e re  lo ok ed  lik e  th a t in  F ig s . 1  and 2  b e fo re  1 .6 0 0  lb s. o f  b a s ic  slag 
p er a cre  w ere ap p lied  in  M arch 1 9 3 9 .  P h o to grap h ed  A ugust 2 5 ,  1 9 4 2 .

I the yields of kudzu from the different 
I treatments for the 3-year period, 1940- 
I 1942, inclusive. Since the differences in 
I yields due to cultivation were not par- 
I ticularly significant, only the results on 
I the uncultivated series of plots are given.

Average annual yields for the dif- 
I ferent treatments were: Unfertilized, 
jj 1,744; 400 pounds basic slag, 2,652; 800 
I basic slag, 10,246; and 1,600 basic slag 
I per acre, 14,388 pounds of green kudzu 
1 per acre. Results elsewhere from the 

use of superphosphate would indicate 
that the phosphate rather than the lime 
in basic slag was responsible for most 
of the increased growth of kudzu.

Response to Fertilizer

It is interesting that on the very poor 
site where this kudzu was growing, a 
light application of 400 pounds of basic 
slag per acre was not enough to stimu
late vigorous growth. A moderate ap
plication of 800 pounds resulted in a 
fairly dense growth, whereas, a heavy 
application of 1,600 pounds gave a sub
stantial increase over the 800-pound ap
plication. This indicates that on some 
of the severely eroded soils where kudzu 
is being planted, sufficient initial phos
phate to furnish the equivalent of

around 100 pounds of phosphoric acid 
per acre may be necessary to get satis
factory growth of kudzu or other peren
nial vegetation.

Kudzu on sandy soils at the North 
Florida Agricultural Experiment Sta
tion, Quincy, Florida, responded to 
both phosphate and potash. In report
ing on the results of fertilizer work 
there, J. D. Warner, Vice Director in 
charge, said: “A kudzu fertilizer ex
periment on the North Florida Experi
ment Station shows clearly the need for 
phosphate and potash. In this experi
ment, the need for potash did not show 
up until the fourth year of the experi
ment. During the fourth and fifth years 
an acute shortage of potash was evident, 
particularly where phosphate only was 
applied. On this plot phosphate ap
peared to accentuate the potash defi
ciency.

“It now appears that annual applica
tions of 300 to 400 pounds of super
phosphate and 100 to 150 pounds 
of muriate of potash will be required 
for maximunfi growth and main
tenance of stands of kudzu on most 
soils in this area. Observations of 
kudzu in this area also convince me 
that annual applications of fertilizer
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as mentioned above will be required.
“To date, we have no results to show 

the necessity for lime on kudzu. Lime 
response may possibly show up as the 
experiment grows in age.”

Simple fertilizer demonstrations on 
several of the sandy soils of Mississsippi 
gave indications of fertilizer response 
in 1944. These demonstrations were 
conducted in soil conservation districts. 
Personnel of the Soil Conservation 
Service assisted farmers in setting up 
the demonstrations and in taking yield 
records. In several districts county agri
cultural agents cooperated in conducting 
the demonstrations. Like most demon
strations of the kind, much information 
is lacking about previous treatment of 
the different sites used. Results repre
sent interesting trends but cannot be 
interpreted closely.

In 10 of these demonstrations, kudzu 
on which 200 pounds of 25 per cent 
manure salts were applied was com
pared with adjoining untreated kudzu. 
The kudzu that was untreated made 
an average yield of green forage of 
12,969 pounds per acre, whereas that 
which received 200  pounds of manure 
salts per acre made an average yield of 
17,353 pounds.

Response to Phosphate

In another series of 6 simple demon
strations, kudzu with 200 to 300 pounds 
of superphosphate per acre was com
pared with adjoining areas of kudzu on 
which 200 pounds of manure salts per 
acre were applied, in addition to the 
phosphate. The kudzu which received 
phosphate alone made an average yield 
of 13,474 pounds as compared with 
19,393 pounds of green forage per acre 
where both phosphate and potash were 
applied.

The low returns from the use of phos
phate may have been due to previous 
applications of phosphate which were 
not reported in the history of the treat
ment of the areas on which the demon
strations were established. Since it has 
been rather common practice to fertilize 
legumes with phosphate, it is probable

that phosphate had been applied on sev
eral of the areas prior to 1944. This 
may account for the relatively higher 
increase from potash than that from 
phosphate.

In only two cases did the application 
of potash fail to give an increase in the 
yield of green kudzu. In one of the 
demonstrations on Pheba (very fine 
sandy loam) the untreated area pro
duced 18,710 pounds as compared with 
13,936 pounds of green kudzu where 
200 pounds of manure salts were ap
plied. In another demonstration on 
Paden soil, yields with and without 
potash were the same.

Response to Potash

Although these results are not con
clusive, they show that kudzu needs pot
ash on the sandy soils where the demon-* 
strations were conducted. Results of 
these demonstrations and the results 
reported from Quincy, Florida, by Mr. 
Warner indicate that on soils where 
cotton requires a complete fertilizer, 
kudzu will respond to both phosphate 
and potash.

As further evidence that potash de
ficiencies may develop after a few years’ 
use of kudzu or sericea lespedeza, old 
plantings of both crops that grew vig
orously the first few years after planting 
with phosphate alone deteriorated after 
being used for hay or pasture for a few 
years. Corn following several years of 
sericea lespedeza from which several 
crops of hay were harvested has shown 
pronounced potash hunger, even though 
the sericea grew vigorously without 
potash fertilizer.

Thus the evidence accumulates that 
kudzu and sericea, hardy, deep-rooted 
perennials that have made remarkable 
growth during the first few years on 
poor soils, are not going to be miracle 
plants. They will require much the 
same fertilizer as other legumes that 
are harvested for hay or used for pas
ture. This suggests the importance of 
fertilizing these crops from the be
ginning, rather than waiting for hun
ger signs to develop.



At M arsh all, T e x a s , a l te r  c le a rin g , th is  lan d  was seeded to  a  m ixtu re  o f  w hite D n tch  c lo v er, yellow  
hop, lesped eza, and D a llis  grass. A p p ro x im ately  1 2 0  a cres  are  now w ell estab lish ed  and m ilk  
prod uction  has in crea sed  a b o n t 3 0  p e r ce n t s in ce  th e  s to ck  has had access to  abun d an t c lo v er.

Soil Conservation
Mnre Plant Fond 

Better Crops

W . m  fju o n
Soil Conservation Service, Fort W orth , Texas

I

Ip iN C E  1939 farm owners and opera- IlJ tors of the United States have or- 
I ganized more than 1,200 operating soil 
I conservation districts, including about 
I one-half the farmers of the nation. Two 
I hundred and forty-seven districts have 
| been organized in Oklahoma, Arkansas, 
I Louisiana, and Texas covering almost 
170 per cent of the total land area of 
I those four states. The primary impetus 
I behind this nation-wide soil conserva- 
I tion movement has been the knowledge

I that millions of acres of fertile topsoil 
are being lost annually through soil 
erosion. The topsoil, a thin layer aver
aging only about six or seven inches in

depth, contains the major portion of 
organic matter and available plant food 
essential to crop production.

The soil conservation districts, 
through their farmer-cooperators and 
with the technical assistance of the Soil 
Conservation Service, are planning, ap
plying, and maintaining complete soil 
conservation programs which include: 
( 1) proper land use; ( 2 ) the right com
bination of conservation practices; (3) 
the maintenance and improvement of 
soil productivity; and (4 ) economically 
sound conservation farming.

A conservation cropping system is 
one of the major practices of a complete

25
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soil conservation program. A conser
vation cropping system is one that helps 
minimize soil losses and aids in main
taining and improving soil productivity. 
To achieve this objective die cropping 
system should include the use of annual 
and perennial legumes and grasses in 
combination with clean-tilled or row 
crops. The legumes and grasses, most of 
which are planted broadcast or in close 
rows, provide protection against soil 
loss and add organic matter to the soil.

An Effective Cropping System
A conservation crop rotation which 

has proved effective in conserving the 
soil and increasing its productivity in 
the rolling, sandy land area of East 
Texas, Louisiana, South Arkansas, and 
Southeastern Oklahoma, is:

First year—corn and summer leg
umes, followed by vetch or other winter 
legume in the fall, worked into the 
soil in the spring;

Second year—cotton, followed by 
small grain in the fall;

Third year—cowpeas or other sum
mer legume, with the crop residue left 
on the surface or worked into the soil.

A cropping system such as this is a 
big improvement over that of alternate 
cotton and corn, or straight cotton, 
which leads to soil loss and soil deple
tion. When the organic matter is de
pleted, not only does production de
crease, but the soil erodes more rapidly.

Farmers have found that the use of 
a conservation crop rotation, in combi
nation with such conservation practices 
as contour tillage, terracing, and proper 
use of crop residue, results in from 30 
to 50 per cent increases in crop yields.

Satisfactory growth of cover and soil- 
improving crops, as well as cash crops, 
depends to a large degree on the ap
plication of the necessary soil amend
ments such as potash, phosphorus, nitro
gen, and lime.

Soils which have been cultivated for 
any length of time in the high rainfall 
area are usually deficient in one or all 
of these elements.

Legumes are heavy feeders on potas
sium and phosphorus, and in order to 
obtain maximum production, these ele

ments should be added. Many farmers 
are just beginning to realize the im
portance of applying potash in addition 
to phosphorus to legumes and grasses 
being used for cover and soil improve
ment, and for pasture or meadow.

Soil conservation district cooperators 
in East Texas and North Louisiana 
have reported that muriate of potash 
added to white Dutch clover, hop clover, 
lespedeza, Dallis grass, and Bermuda 
grass pastures has resulted in earlier 
spring grazing, a longer grazing period, 
more ready grazing of vegetation by 
livestock, and greater resistance to 
drought; also that yields of common 
lespedeza, perennial lespedeza, and 
kudzu have been increased from one- 
fourth to one-half ton of forage per 
acre.

Comparable increases in amounts of 
vegetative production have been secured 
with such winter legumes as vetch and 
Austrian winter peas. This increase in 
vegetative growth not only is profitable 
from a production standpoint but af
fords better protection against soil loss 
and depletion.

From 300 to 400 pounds of 0-12-12, 
0-14-10, or 0-14-7 are good fertilizers to 
use on many legumes on sandy soils. 
Where the soils are badly eroded and 
depleted, a complete fertilizer should be 
used.

Legumes, when properly inoculated 
and turned under as soil-improving 
crops, add nitrogen to the soil for use 
by crops that follow in the rotation.

Farmers should have soils analyzed 
wherever this facility is available, and 
base their fertilizer applications on the 
needs as indicated by the analyses.

Establishing and maintaining im
proved pastures are other major soil and 
moisture conservation practices. Soil 
and moisture losses from pastures con
taining a good cover of grasses and 
clover are insignificant.

The development of an improved pas
ture involves many practices such as 
land preparation, seeding or sodding, 
fertilizing and liming, cultivation, mow
ing, proper stocking, and providing an 
adequate water supply.

{Turn to page 48)



A b o v e: At B e rn ice , L o u isia n a , v e tch  and fe r t i l is e r  in crea sed  th e  yie ld  o f  co rn  on th e  ca h a b a  very 
lin e  sandy loam  o f  a field  c lea red  b e fo re  th e  C iv il W ar fro m  1 2  to  4 5  b u . p er acre .

B e lo w : At P a rag o u ld , A rkan sas, red  c lo v er and fe r t i lis e r  resu lted  in  a yield  o f  8 0  b u . o f  oats 
per acre  and  an estim ated  6 5 -b u . p er-a cre  yie ld  o f  co rn , l e f t .  R ig h t : n o  fe r t i l is e r  o r cov er c ro p .



A b o v e : A t O km ulgee, O k lah o m a, e ro ta la r ia  grown th re e  years on  deep sandy so il resu lted  in  an 
in creased  p ro d u ctio n  o f  co rn  fro m  1 9  to  4 4  bu . p er acre .

B e lo w : At M t. P le a sa n t, T e x a s , th is  grow er is  d isk in g  u n d er v etch  on co n to u r fo llow ing peanuts.



A b o v e : At E lk h a r t , T e x a s, th e  c o tto n  at le f t  fo llow ed  vetch  in  a 3 -y r . ro ta tio n  o f  co rn . %ctch. and 
co tto n . T h e  co tto n  a t th e  ri^ h t fo llow ed  co tto n .

B e lo w : A t M t. P le a sa n t, T e x a s , th is  lan d  shonld  b e  re tire d  to  a p erm anent cov er.

f



A b o v e : A t K entw ood, L o u isian a , th is  p astu re  im proved  b y  fe r t iliz e r  was developed on recen tly  
c leared  lan d . N ote th e  n a tu ra l spread  o f  c lov ers.

He lo w : At M t. P le a sa n t, T e x a s , th is  land  now a good p astu re  was re tire d  fro m  cu ltiv a tio n , sodded
to  B erm u d a, th en  seeded to  lespedeza.

/
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Getting Knowledge 
to Farmers

The proof is in the pudding, and the ulti
mate success of any agricultural extension 
or advisory service medium is the actual 
adoption of the practice by the farmer. 
Much research, experimentation, and years 

of effort have been expended toward this goal, and still any light or comment 
on the matter is appreciated.

British-American Agricultural News Service, No. 33, London, carries comments 
of an English farmer on the value of demonstration which we believe will be 
of interest to many of our readers. The item is quoted herewith:

“A farmer, originally destined to go into his father’s manufacturing business, 
has been talking about the problem of getting knowledge from the laboratory 
to the ordinary, every-day, dirty-boot farmer, from the angle of the man on 
the land. He is Mr. Duncan McGuffie of Warwickshire.

“He stresses the importance of the human side. ‘It’s during a smoke after 
a meal,’ he says ‘that farmer and scientist begin to get down to real business 
and confide their troubles.’ The scientist may not think it worth while to 
describe to the farmer the life history of the pest that is worrying him; the farmer 
may think it a waste of time to talk to the scientist about the previous manuring 
and cropping of his farm. But it is only by adding all the information together 
that the problem can eventually be solved.

“In common with many other farmers, says Mr. McGuffie, he thought it a 
waste of time to go around counting how many wireworm there were to the 
acre. He had seen crop failures when wireworm were few, and successes where 
wireworm were many. He thought the cultivations just had to be thorough 
to beat this pest. It was only after a count on the field, before and after various 
experimental cultivations, that it was found that reduction of the pest by half 
was attained by thorough working of the top five inches during the late summer 
months. This information has proved most useful to farmers breaking up old 
grassland for the first time.

“There are farms that would benefit by a visit from a scientist, but there are 
also research stations that would benefit by a visit from a farmer, and this 
reciprocal contact is essential, Mr. McGuffie thinks. ,

“Pamphlets, lectures, radio talks and films are all very well in their way. They 
act as useful can-openers for the farmer’s mind and start him thinking. But if 
you really want to make a farmer grow potatoes, and he has never grown them 
before, the only way is to go and see him, tell him how to fit them into the 
rotation, pick out his most suitable land for the job, and then get him to go 
round the farm of the most successful potato grower in the neighborhood. There 
is nothing like field demonstrations under ordinary working conditions. That 
is what Mr. McGuffie thinks, and that also has been the wartime experience of 
the English Ministry of Agriculture.

31
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“ ‘Finally/ says this Warwickshire farmer, ‘it’s time we stopped talking about 
one country being in front of another in farming knowledge. We have got to 
pool what we know. Each country has a contribution to make to the common 
good. If each country will bear in mind that the interests of world agriculture 
must come before the interests of their own national agriculture, then good 
progress is likely to be made and stability in prosperity secured.’ ”

n  i t  p  i  The agricultural fall fair, be it community, county, state,
Xclll JL airS regional, or national is being heartily welcomed back.

Cancellation of most of them for obvious reasons during 
the war has only served to make greater the realization that the fall fair is a 
stimulating experience to all participants as well as a very important asset to 
the betterment of our agriculture.

It has been said that there is no better criterion of a farming district than 
its fall fairs. They reflect the kind of people that live there and their efforts to 
improve their standard of living. They are an inspiration and source of pride 
for the entire community and a means of better understanding between rural 
and urban. Their educational value is well-known, but not so fully realized, 
perhaps, is their worth to the young people living on farms. The fairs themselves 
do not lack this appreciation, for the activities of the 4-H Clubs, Future Farmers 
of America, and other farm youth organizations have become prominently 
featured. Righdy so—there is no better time than the teen-age to instill enthu
siasm for a profession and start the competition for the standards which will 
achieve success.

A fall fair is an agricultural convention. Let us hope that they will grow 
in number and scope.

%

|-i j  -p  ____ ,  R. H. Bray, Professor of Soil Fertility, University
U O D Q  h a r m i n g  of Illinois College of Agriculture, believes that good

all-around farming is not just a matter of getting 
good yields, but includes the matter of maintaining or increasing the available 
nutrient supplies in the soil. It is good farming to produce high yields, he thinks, 
but it’s bad farming to produce the high yields without replenishing the supply 
of plant nutrients in the soil through fertilization.

He likens the soil to a factory with the plant nutrients as the raw materials 
and adds that using up raw materials is what a factory is for, as one cannot 
get production without using raw materials. However, too many farmers view 
the soil not as a factory, but as an inexhaustible source of supply of these raw 
materials, the plant nutrients. The soil does have a large supply of available 
nutrients, but we have been using them at a fast rate; and if we wish to maintain 
high yields, we must maintain or build up a high available nutrient level.

“This means,” Professor Bray says, “we must use fertilizers of one kind or 
another, depending on the soil’s need for them. In the long run, it is more 
economical to maintain soil fertility than to deplete it and then try to build it back.” 

His suggestions to Illinois farmers include a visit to the county farm adviser 
to learn of the services available regarding soil testing. Soil tests will keep the 
farmer informed as to the fertility supplies, warn him when they get too low, 
and tell when they are sufficient. In this way no farmer need use fertilizers 
where they are not needed or farm certain soils without fertilizer where it is 
needed.



October 1945 33

Farm Prices of Farm Products*
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck
per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crop

1910-14 Average 12.4 10.4 69.6 87 .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 58.7 119.0 12.96 22.18
1922.................... 18.9 22 .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 87 .0 137.0 91.2 110.5 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 78 .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 93.7 118.4 87.6 102.7 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 72.7 92.9 49 .8 48.8 9.76 17.04
1932..................... 5 .8 10.5 43.3 57.2 28.1 38 .8 7.53 9.74
1933..................... 8 .1 12.9 66.0 59.4 36 .5 58.1 6.81 12.32
1934.................... 12.0 17.1 68.0 79.1 61.3 79 .8 10.67 26.12
1935.................... 11.6 16.1 49 .4 73.9 77.4 86.4 10.57 35.56
1936..................... 11.7 17.2 99.6 85.3 76.7 96.0 8.93 31.78
1937..................... 11.1 19.9 88.3 91 .8 94 .8 107.1 10.36 30.24
1938..................... 8 .3 17.2 55 .5 76.9 49.0 66.1 7.55 21.13
1939..................... 8 .7 15.4 68.1 75.4 47.6 63.6 6.95 22.17
1940..................... 9 .6 16.0 70.7 85.2 59.0 73.9 7.62 24.31
1941..................... 13.3 26.4 64.6 94.4 64.3 84.0 8.10 35.04
1942..................... 18.51 36.9 110.0 108.3 79.5 101.8 10.05 44.42
1943..................... 19.84 40 .5 149.2 196.7 102.7 127.3 12.82 48.26
1944..................... 20.39 4 1 .8 141.0 213.5 113.3 142.8 * 15.43 52.80 • •••.

September. . . 21.02 42.9 147.0 219.0 116.0 135.0 14.70 52.30
October.......... 21.25 41.2 142.0 185.0 113.0 142.0 15.20 52.70
November. . . 20.78 45.1 143.0 164.0 106.0 143.0 15.60 53.40
D ecem ber.... 20.85 43.5 150.0 175.0 106.0 145.0 16.50 53.10

1945
January.......... 20.20 41.9 158.0 190.0 107.0 146.0 17.10 52.80
February. . . . 19.99 31 .8 165.0 201.0 106.0 147.0 17.70 52.70
March............ 20.24 21 .4 171.0 207.0 107.0 148.0 18.10 52.00
April................ 20.20 21.4 174.0 211.0 107.0 149.0 16.90 51.90
M ay................. 20.51 42.2 177.0 214.0 108.0 149.0 16.50 52.10
June................ 20.90 51.2 180.0 220.0 111.0 150.0 15.90 52.50
July................. 21.25 56.3 183.0 230.0 112.0 146.0 15.40 55.00
August........... 21.33 44.9 167.0 256.0 113.0 145.0 14.60 52.50
September. . . 21.72 43.2 138.0 207.0 112.0 145.0 14.30 51.40 . . . .

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..................... 223 183 125 156 141 126 111 177 159
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 89 174 159
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 89 121 004
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.................... 70 148 98 86 73 72 58 103 109
1940..................... 78 154 102 97 91 84 64 126 121
1941..................... 107 254 93 108 99 95 68 162 145
1942..................... 149 355 158 124 123 116 84 206 199
1943.................... 160 389 214 225 158 145 107 224 245
1944..................... 165 402 203 244 *175 162 129 245 217

September. . . 170 413 211 250 179 153 123 242 239
October.......... 171 396 204 211 174 161 127 * 244 192
November.. . 168 434 205 187 164 163 131 247 188
December.. . . 168 418 216 200 164 165 138 246 228

1945
January. . . . . 163 403 227 217 165 166 143 245 262
February. . . . 161 306 237 229 164 167 148 244 223
March............ 163 206 246 236 165 168 152 241 203
April............... 163 206 250 241 165 169 142 240 259
M ay ............... 165 406 254 244 167 169 138 241 193
June................ 169 492 259 251 171 170 133 243 269
July................. 171 541 263 263 173 166 129 255 244
August........... 172 432 240 292 174 165 122 243 240
September.. . 175 415 198 236 173 165 120 238 159
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Nitrate 
of soda 

per unit N 
bulk

1910-14..............  $2.68
192 2 ..................... 3 .04
192 3 ..................... 3 .02
192 4 ..................... 2.99
192 5 ..................... 3.11
192 6 ..................... 3 .06
1927 ..................... 3.01
192 8 ..................... 2.67
192 9 ..................... 2 .57
1930 ..................... 2.47
193 1..................... 2.34
193 2 ..................... 1.87
193 3 ..................... 1.52
193 4 ..................... 1.52
193 5 ..................... 1.47
193 6 ..................... 1.53
193 7 ............................ 1.63
193 8 ..................... 1.69
193 9 ..................... 1 .69
194 0 ..................... 1.69
194 1.....................  1.69
194 2 ..................... 1.74
194 3 ..................... 1.75
1 9 4 4 ... . .............  1.75

September. . .  1.75
October  1.75
November.. .  1.75
December. . . .  1.75

1945
January  1.75
February. . . .  1.75
March  1.75
April...............  1.75
M ay.................  1.75
June................  1.75
July   1.75
August  1.75
Septem ber... 1.75

192 2 ..................... 113
192 3 ..................... 112
192 4 ..................... I l l
192 5 ..................... 115
192 6 ..................... 113
192 7 ...........    112
192 8 ..................... 100
192 9 ..................... 96
193 0 ..................  92
193 1..................... 88
193 2 ..................... 71
193 3 ..................... 59
193 4 ..................... 59
193 5 ..................... 67
193 6 ..................... 59
193 7 ..................... 61
193 8 ..................... 63
1939 ..................... 63
1940 ..................... 63
194 1..................... 63
194 2 ..................... 65
194 3 .........    65
194 4 ..................... 65

September. . .  65
October : 65
November.. .  65
Decem ber.... 65

1945
January  65
February. . . .  65
March  65
A pril..  05
M ay.................  65
June................ 65
Ju ly .. . . . . . . .  05
August  65
September. . .  65

Sulphate Cottonseed 
of ammonia meal 

bulk per S. E. Mills
unit N 
$2.85 

2.58 
2.90 
2.44 
2.47
2.41 
2.26 
2.30
2.04 
1.81 
1.46
1.04 
1.12 
1.20 
1.15 
1.23 
1.32 
1.38
1.35
1.36
1.41
1.41
1.42
1.42
1.42
1.42
1.42
1.42

1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42
1.42

per unit N
$3.50
6.07 
6.19
5.87
5.41
4.40
5.07
7.06
5.64
4.78
3.10
2.18
2.95
4.46
4.59
4 .17
4.91
3.69
4.02
4.64 
5.50
6.11 
6.30
7.68
7.81
7.81
7.81
7.81

7.81
7.81
7.81
7.81
7.81
7.81
7.81
7.81
7.81

Fish scrap, 
dried 

11- 12 %  
ammonia, 
15% bone 

phosphate, 
f.o.b. factory, 

bulk per unit N
$3.53
4.66
4.83
5.02
5.34
4.95
6.87 
6.63 
5.00
4.96 
3.95
2.18 
2.86
3.15
3.10
3.42
4.66
3.76
4.41 
4.36
5.32
5.77
5.77
5.77
5.77
5.77
5.77
5.77

5.77
5.77
5.77 *
5.77
5.77
5.77
5.77
5.77
5.77

Fish scrap, 
wet acid
ulated 6% 
ammonia, 
3%  bone 

phosphate, 
f.o.b. factory, 

bulk per unit N 
$3.05 

3.54
4.25
4.41
4.70
4.15
4.35 
5.28
4.69
4.15
3.33
1.82
2.58
2.84
2.65
2.67
3.65
3.17 
3.12
3.35
3.27
3.34
3.34
3.34
3.34
3.34
3.34
3.34

3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34
3.34

Index Numbers (1910*14 =  100)
90

102
86
87
84
79
81
72
64
51
36
39
42
40
43
46
48
47
48
49
49
50 
50
50
50
50
50

50
50
50
50
50
50
50
50
50

173
177
168
155
126
145
202
161
137
89
62
84

127
131
119
140
105
115
133
157
175
180
219
223
223
223
223

223
223
223
223
223
223
223
223
223

132
137
142
151
140 
166 
188 
142
141 
112
62
81
89
88
97

132
106
125
124
151
163
163
163
163
163
163
163

163
163
163
163
163
163
163
163
163

117
140
145 
155
146 
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
110
110

Tankage 
11% 

ammonia, 
15% bone 

* phosphate 
f.o.b. Chi

cago, bulk, 
per unit N 

$3.37
4.75
4.59
3.60
3.97
4.36
4.32
4.92
4.61
3.79
2.11 
1.21 
2.06
2.67
3.06
3.58
4.04
3.15
3.87
3.33
3.76
5.04
4.86
4.86
4.86
4.86
4.86
4.86

4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86
4.86

140
136 
107 
117 
129 
128 
146
137 
12 
63 
36 
97 
79 
91 

106 
120
93

115
99

112
150
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144

High grade 
ground 
blood, 

16-17%
, ammonia 
Chicago, 

bulk, 
per unit N 

$3.52 
4.99
5.16
4.25
4.75 «
4.90
5.70
6.00 
5.72
4.58

.46
1.36
2.46
3.27
3.65
4.25
4.80 
3.53
3.90 
3.39
4.43
6.76
6.62
6.71
6.71
6.71 I
6.71
6.71

6.71
6.71
6.71
6.71
6.71
6.71
6.71
6.71
6.71

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
191
191
191

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

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

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

per unit per ton per ton Gulf ports Gulf ports Gulf ports Gulf ports1 Gulf ports
1910-14............ SO.536 S3.61 S4.88 SO.714 SO.953 S24.18 SO.657 SO.655
1922.................. .566 3.12 6.90 .632 .904 23.87 • • • • .508
1923.................. .550 3.08 7.50 .588 .836 23.32 .474
1924.................. .502 2.31 6.60 .582 .860 23.72 • • • • .472
1925.................. .600 2.44 6.16 .584 .860 23.72 .483
1926.................. .598 3.20 5.67 .696 .854 23.58 !f»37 .524
1927.................. .525 3.09 5.50 .646 .924 25.55 .586 .681
1928.................. .580 3.12 5.50 .669 .957 26.46 .607 .602
1929.................. .609 3.18 5.60 .672 .962 26.59 .610 .605
1930.................. .542 3 .18 5.60 .681 .973 26.92 .618 .612
1931.................. .485 3.18 5.50 .681 .973 26.92 .618 .612
1932.................. .458 3.18 5.50 .681 .963 26.90 .618 .591
1933.................. .434 3.11 5.50 .662 .864 25.10 .601 .565
1934.................. .487 3.14 5.67 .486 .751 22.49 .483 .471
1935.................. .492 3.30 5.69 .415 .684 21.44 .444 .488
1936.................. .476 1.85 5.50 .464 .708 22.94 .505 .660
1937.................. .510 1.85 6.50 .508 .757 24.70 .556 .607
1938................... .492 1.85 5.50 .623 .774 15.17 .572 .623
1939.................. .478 .190 5.50 .521 .751 24.52 .570 .670
1940.................. .516 .190 5.50 .517 .730 24.75 .573
1941.................. .647 1.94 5.64 .522 .780 25.55 .670
1942.................. .600 2.13 6.29 .522 .810 25.74 .205
1943.................. .631 2.00 5.93 .522 .786 25.35 .195
1944.................. .645 2.10 6.10 .522 .777 25.35 .195 ....

September. . .650 2.20 6.10 .503 .749 24.44 .188
October........ .650 2.20 6.10 .635 .797 26.00 .200
November. . .650 2.20 6.10 • .535 .797 26.00 .200
December.. . .650 2.20 6.10 .635 .797 26.00 .200 • • • •

1945
Jan u ary .. . . .650 2.20 6.10 .635 .797 26.00 .200 • • • •
February. . . .650 2.20 6.13 .535 .797 26.00 .200 • • • •
March.......... .650 2.20 6 .20 .635 .797 26.00 .200 • • • •
April............. .650 2.20 6.20 .535 .797 26.00 .200 • • • •
M ay............. .650 2.20 6.20 .535 .797 26.00 .200 • • • •
June.............. .650 2.20 6.20 .471 .701 22.88 .176 • • • •
Ju ly ............... .650 2.20 - 6.20 .503 .749 24.44 .188 • • • •
August......... .650 2.20 6.20 .503 • .749 24.44 .188 • • • •
September.. .650 2.20 6.20 .503 .749 24.44 .188 1

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 " 8 2 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 98
1931.................. 90 88 113 95 102 111 94 93
1932.................. 85 88 113 95 101 111 94 90
1933.................. 81 86 113 93 91 104 91 86
1934.................. 91 87 110 68 79 93 74 72
1935.................. 92 91 117 58 72 89 6 8 76
1936.................. 89 51 113 65 74 95 77 86
1937.................. 95 51 113 71 79 102 85 93
1938.................. 92 51 113 73 81 104 87 96
1939.................. 89 53 113 73 79 101 87 93
1940........... 96 53 113 72 77 102 87 • • • •
1941........... 102 54 no 73 82 106 87 M((
1942........... 112 59 129 73 85 106 84 • • • •
1943........... 117 55 121 73 82 105 83 • • • •
1944........... 120 58 125 73 82 105 83 • • • •

September.. 121 61 125 70 79 101 82 • • • •
October..... 121 61 125 75 84 108 83 • • • •
November.. 121 61 125 75 84 108 83 • • • •
December... 121 61 125 75 t  84 108 83 • • • •

1945
83January .... 121 61 125 75 84 108 • • M

February... 121 61 126 75 84 108 83 • • • •
March...... 121 61 127 75 84 108 83 • • • •
April .......... 121 61 127 75 84 108 83 mi
May............. 121 61 127 75 84 108 83 • • • •
June............. 121 61 127 66 74 95 80 • • • •
July.............. 121 61 127 70 79 101 82
August......... 121 61 127 70 79 101 82 • • • •
September. 121 61 127 70 79 101 82 • • • •
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities

Prices paid

Farm
prices*

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

September. 192 176 151 96 57 175 121 74
October. . . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945 
January. . . 201 179 153 97 57 175 121 78
February.. 199 179 153 97 57 175 121 78
March.. . . 198 180 153 97 57 175 121 78
April.......... 203 180 154 97 57 175 121 78
May.......... 200 180 154 97 57 175 121 78
June.......... 206 180 155 95 . 57 175 121 69
July........... 206 180 154 96 57 175 121 74
August___ 204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 74

* U. S . D. A. fig u res.
t  D epartm ent of Labor index converted to 1910-14 base.
i  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 w as revised and rew eighted as of March 1940 and November 1942.

x Beginning with June 1941, manure salts prices are F. O. B. mines, the only 
basis now quoted.

•• The annual average of potash prices Is higher than the weighted average of 
prices actually paid because since 1926 better than 99% of the potash used In 
agriculture has been contracted for during the discount period. From 1987 on, 
the maximum seasonal discount has been 18%.



T h is  sec tio 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  re ce n 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 ti l is 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 rov id e a com p lete  in d ex  cov erin g  a ll p u b lica tio n s  fro m  these 
sou rces on th e  p a rtic u la r  su b je c ts  nam ed.

Fertilizer
"Bureau o f  Chemistry, Annual Report for  

th e Calendar Year 1 9 4 4 ’’ Dept, o f  Agri., 
Sacramento, Calif.

“Plant Nutrient Survey o f  Sugar Beets for
1944,’’ Div. o f  Plant Nutrition, Univ. o f  Calif., 
Berkeley, Calif., fuly 1945, Albert Ulrich.

“Phosphate Fertilization Pays’’ Univ. o f  
Idaho, Moscow, Idaho, War Cir. 44, April
1945, J. L . Toevs, G. Orien Balder, R. S. 
Snyder, and Olof E. Stamberg.

“County Fertilizer Data: M ixed Goods and  
Materials, July 1, 1944-June 30, 1945," State 
Dept, o f  Agr., Jackson, Miss.

“Com m ercial Fertilizers, Suggestions for  
Use in N ebraska— 1944.” Ext. Serv., Agr. Col
lege. Lincoln, N ebr., E . C. 150, Jan. 1944, 
f. W. Fitts and H . F . Rhoades.

"Using Nitrogen Fertilizers in N ebraska,"  
Ext. Serv., Univ. o f  N ebr., Lincoln, N ebr., 
Cir. 163, Feb. 1945. J. W. Fitts, H. F. Rhoades, 
and J. R. McHenry.

“Nitrate o f  Soda as a Fertilizer fo r  C om !’ 
Agr. Exp. Sta.. Univ. o f  Tenn., Knoxville, 
Tenn., Bui. 196, June 1945, C. A. Mooers.

Soils
“Irrigation o f  Arable Crops on a  Rice Soil,” 

Agr. Exp. Sta., Univ. o f  Ark., Fayetteville, 
A rk.. Bid. 455, June 1945, R. P. Bartholomew, 
L. C. K app, and Martin Nelson.

“ Crop and Pasture Lands in the Postwar 
Period," Agr. Exp. Sta., Univ. o f  Idaho, Mos
cow . Idaho, Cir. 98, F eb. 1945.

"W atershed Protection, Recreation, W ildlife, 
Range Use on the Forest Lands," Agr. Exp. 
Sta., Univ. o f  Idaho, Moscow, Idaho, Cir. 101, 
May 1945.

"T he Land N obody Wanted," Agr. Exp. 
Sta.. Mich. State College, East Lansing, Mich., 
Sp. Bui. 332, April 1945, H arold Titus, L . R. 
Schoenmann, P. M. Barrett, H. A. Berg, and
F. P. Struhsaker.

“R hode Island Soil Types: Texture and  
Chemical Composition, and a Utility Index,"  
Agr. Exp. Sta., Kingston, R. I.. Bui. 296, 
March 1945, J. B. Smith and B. E. Gilbert.

“Physical Land Conditions in Greene Coun
ty, Georgia,” USXKA., Washington, D. C., 
Phys. Land Survey N o. 23, 1941, D. P. Powell 
and C. B. Gay.

“Physical Land Conditions on the Leather- 
w ood Creek Demonstration Project, Lawrence 
County, Indiana," US.D.A., Washington, 
D. C., Phys. Land Survey N o. 24, 1941, D. R. 
K unkel, C. A. Engberg, and C. L . W hiteford.

“Physical Land Conditions in Tam a County, 
Iow a," US.D-A., Washington, D. C., Phys. 
Land Survey N o. 27, 1943, J. A. Bonsteel, 
J. A. El well, and R. R. Finley.

"Physical Land Conditions on the Farmers- 
burg-McGregor Project, Clayton County, 
Iow a," USJD-A., Washington, D. C., Phys. 
L and Survey N o. 28, 1942, D. E. Perfect and 
D. A. Sheetz.

“Physical Land Conditions in Washington 
County, Minnesota," U.S.D.A., Washington, 
D. C., Phys. Land Survey N o. 36, 1944, J. A. 
Bonsteel and G. A. Simpson.

“Physical Land Conditions in Chariton 
County, Missouri," US.D.A., Washington, 
D. C., Physical Land Survey N o. 25, 1942, 
D. C. Maxwell.

Crops
 ̂ A convenient reference book of agri

cultural information has been prepared 
by the North Carolina Extension Serv
ice and is entided, “Handbook for Agri
cultural Workers.” This litde vest- 
pocket book has a surprisingly large 
amount of information necessarily much 
condensed. One section is devoted to 
crops and gives brief information on 
varieties, seeding rate and time, fertili
zation, lime requirement, and other 
related data. Nutrients removed by 
crops, analysis of fertilizer materials, 
control of weeds, nutrient-deficiency 
symptoms in plants, the functions of 
nutrients in plants, and a table of prin
cipal soils in North Carolina also are 
considered in this section. Other sec
tions deal with livestock, plant pests, 
diseases of poultry, forestry, and agri
cultural engineering.

 ̂ The interest in gardens induced by 
war necessity still continues. In order
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to supply the information required by 
many and aid them in producing better 
gardens, many experiment stations and 
extension services are issuing excellent 
bulletins on gardens. These have been 
listed from time to time on these pages 
and are too numerous to review in 
detail. Two examples of these publica
tions are mentioned here because they 
are particularly attractive and complete. 
Cornell Extension Bulletin 631, Vic
tory Gardening, by A. J. Pratt, W . E. 
Blauvelt, and A. W . Dimock, in addi
tion to the usual general and specific 
information on cultural practices, in
clude numerous color illustrations show
ing diseases, plant pests, and cultural 
practices. Michigan Agricultural Ex
tension Bulletin 4, The Home Vege
table Garden, by P. R. Krone, R. Hut
son, H. C. Moore, J. H . Muncie, and 
J. Tyson gives considerable information 
on individual vegetable plants and the 
control of diseases and pests, in addition 
to general suggestions on gardening, 
f  Since nearly every rose grower has 
his own way of growing the. plants, it 
may be said that the growing of roses 
is more of an art than a science. Com
mercial growers, however, usually feel 
they cannot afford to indulge in what 
appears to be some of the fanciful prac
tices of the legion of amateur growers. 
A. Laurie and D. C. Kiplinger have 
made a very thorough study of rose 
growing and have reduced it to as near 
a science as probably the growing of any 
plant can be. The results are given in 
Ohio Agricultural Experiment Station 
Bulletin 654 entitled, “Culture of Green
house Roses.” Very detailed informa
tion is given on soils and their manage
ment, type of plant, planting, fertiliza
tion, temperature and other greenhouse 
conditions, culture of the plants, dis
eases, and harvesting. A section on the 
growing of roses in gravel culture also 
is included. The discussion on fertiliza
tion of roses in its various aspects is 
very complete with considerable atten
tion given to the effects of nutrient 
deficiencies and excesses on the plant. 
Amateur as well as professional rose 
growers will find this worthwhile.

"T he Chemical Composition o f  Native 
Forage Plants o f  Southern Alberta and Sas
katchewan in Relation to Grazing Practices 
Dom. o f  Canada, Dept, o f  Agr., Ottawa, Can
ada, Publ. 769, T.»Bul. 54, June 1945, S. E. 
Clarke and E. W. Tisdale.

"Growing and Handling Water-Core Dis
eases (R ots) Insects,” Ont. Agr. College, 
Guelph, Ont., 1945.

"Raspberry Production in Colorado,” Ext. 
Serv., Colo. A. & M. College, Fort Collins, 
Colo., Bui. 385-A, Jan. 1945, L . R. Bryant, I
W. A. Kreutzer, J. L . H oerner, and C. M. 
Drage.

"Report o f  the Director for  the Year End
ing October 31, 1944,” Agr. Exp. Sta., New 
Haven, Conn., Bui. 484, March 1945.

"Agricultural Experiment Station Annual 
Report fo r  the Fiscal Year Ending June 30,
1944,” Agr. Exp. Sta., Univ. o f  Fla., Gaines- | 
ville, Fla.

"T h e Effects o f  Moisture on Peanuts and 
Peanut Products,” Ga. Exp. Sta., Experiment, 
Ga., Bui. 241, May 1945, J. G. W oodroff, S. R. 
Cecil, and H . H . Thom pson.

"K aim i Spanish Clover fo r  H um id Lowland 
Pastures o f  Hawaii,” H awaii Agr. Exp. Sta., 
H onolulu. U.S.A., Cir. 22, Feb. 1945, E. Y. j  
Hosaka.

"Thirteenth Biennial Report o f  the Dept. j
o f  Agriculture, State o f  Idaho,” Boise, Idaho, 
1943-1944.

"T he Effects o f  Storage on the Chemical 
Composition o f  Som e Inbred and Hybrid 
Strains o f  Sweet C orny Agr. Exp. Sta., Pur
due Univ., Lafayette, Ind., Bui. 503, 1945, <
D. M. Doty, G. M. Smith, J. R. Roach, and 
J. T . Sullivan.

"Kansas Corn Tests, 1944,”  Agr. Exp. Sta. , '|  
Kansas State College o f Agr., Manhattan, Kan- I 
sas, Bui. 325, Feb. 1945, A. L . Clapp, E. G. i  
H eyne, C. D. Davis, and W. O. Scott.

"Buffalo A lfalfa,” Agr- Exp. Sta., Kansas j 
State College, Manhattan, Kansas, Cir. 226, 
April 1945, C. O. Grand field.

"Year o f  Victory on Louisiana’s Farm  . 
Front,” Agr. Ext. Serv., Baton Rouge, La.

"T he Maine Agricultural Experiment Sta- ; 
tion, 60th Annual Report,” Univ. o f  Me., 1 
Orono, Me., 1943-1944.

"Growing Snap Beans fo r  Canning,” Agr.
Ext. Serv., Univ. o f  Me., Orono, Me., Cir. 218, 
May 1945.

"Fifty-First Annual Report Agrictdtural Ex- j  
periment Station University o f  Minnesota,” 3 
Univ. Farm, St. Paul, Minn.

"History o f  the Missouri College o f  Agri- j  
culture,” Univ. o f  Mo., Columbia, Mo., Bid. 1 
483, Oct. 1944, F. B. Mumford.

"Com m ercial Grape Growing in Missouri,” j  
Agr. Exp. Sta., Univ. o f  Mo., Columbia, Mo., j 
Bui. 484, Nov. 1944, T. J. Talbert.

“Experiments with Safflower in Western 
Nebraska,” Agr. Exp. Sta., Univ. o f  Nebr. Col- 1 
lege o f  .Agr., Lincoln, N ebr., Bui. 376, March
1945, C. E. Claassen and T. A. Kiesselbach.* 9
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"Farm Science in War and Peace," Agr. 
Exp. Sta., Rutgers Univ., N ew  Brunswick., 
N . J., Annual Report 1943-1944.

" Care o f  Evergreens," Agr. Exp. Sta., Rut
gers Univ., N ew  Brunswick, N . J., Cir. 497, 
June 1945, C. H . Connors.

"Dry-Bcan Production in N ew  Y ork," Cor
nell Univ., Ithaca, N . Y., Bui. 669, F eb. 1945,
E. V. Hardenburg.

"Native Forage Plants," Agr. Exp. Sta., 
Raleigh, N . C., Bui. 353, Aug. 1945, H . H . 
Biswell, R. W. Collins, J. E. Foster, and T . S. 
Boggess, Jr 

"Corn Fertilization . Studies in 1944," Agr. 
Exp. Sta., Raleigh, N. C., Agron. Inf. Cir. 
139, Jan. 1945, B. A. Krantz.

"Sm all Grain Results," Agr. Exp. Sta., Okja. 
A. & M. College, Stillwater, Okla., Mimeo. 
Cir. M-141, May 1945, C. B. Cross.

" Grazing Trials: Winter Small Grains and  
Ryegrass Palatability Comparisons o f  Six Crops, 
Fertilized and Unfertilized," Agr. Exp. Sta., 
Okla. A. & M. College, Stillwater, Okla.,
Mimeo. Cir. M-142, May 1945, H i W. Staten.

"Forage Production o f  Winter Sm all Grain 
Varieties and Annual Rye Grass and Effect o f 
Clipping Upon Grain Yields," Agr. Exp. Sta., 
Okla. A. & M. College, Stillwater, Okla.,
Mimeo. Cir. M-143, May 1945, H i W. Staten 
and Ernest H . Muncrief.

"Science fo r  the Farm er," Agr. Exp. Sta., 
State College, Penna., Bui. 464, 57th A. R.,
June 1945, D. C. Sprague, W. F. Ackerm an,
and J. S. Cobb.

"Fifty-Seventh Annual Report R hode Island 
State College Agricultural Experiment Sta
tion," Agr. Exp. Sta., Kingston, R. I., Cont. 
.674, April 1945.

"Forward in ’44— United in Service," Agr. 
Ext. Serv., Kingston, R. I., Bui. 92, March 
1945.

"Turf Management in R hode Island," Agr. 
Exp. Sta., R. I. State College, Kingston, R. I., 
Mis. Publ. 26, May 1945, Robert S. Bell, Cedric 
Jennings, and H. L . Keil.

"Fifty-Seventh Annual Report o f  the South 
Carolina Experiment Station o f  Clemson Agri
cultural College," Clemson, S. C„ Feb. 1945.

"Better H om e Grounds Growing and Trans
planting Trees and Shrubs," Agr. Ext. Serv., 
Univ. o f  Tenn., Knoxville, Tenn., Publ. 196, 
June 1945 (R ev .), W. C. Pelton.

",Farm Ponds," Agr. Exp. Serv., Univ. o f  
Tenn., Knoxville, Tenn., Publ. 238, (R ev .), 
May 1944, G. E. Martin.

",H ow  You Can Detassel Corn," Agr. Ext. 
Serv., Univ. o f  Tenn., Knoxville, Tenn., Leaf. 
79, June 1945.

"Sixteenth Biennial Report," Dept, o f Agr., 
Olympia, 'Wash., Oct. 1, 1942 to Sept. 30, 
1944.

"Better Management on Southern Coastal 
Forest Ranges," US.D.A., Washington, D. C. 
AIS-17, 1945.

"Regional Studies o f  T im e o f  Planting and 
Hill Spacing o f  Sweet Potatoes," US.D.A.,

Washington, D. C., Cir. 725, May 1945, W. S. 
Anderson, H . L . Cochran, J. B. Edm ond, O. B. 
Garrison, R. E. Wright, and V. R. Boswell.

Economics *
1̂ With the return of men from the 

armed services and reduction in num
bers of workers employed in industries 
expanded due to war work, agriculture 
again is going to be called upon to act 
as a buffer in absorbing many of these 
people. In most cases, those returning 
to the land under these conditions will 
have the advantage of a good supply 
of money of their own or easily avail
able credit. Many of our agricultural 
leaders, however, are frankly worried 
over the situation, and they have good 
reason to be, judging from the results 
of similar conditions at the close of 
World War I. Men who had never 
farmed before made unwise investments 
in an enterprise they were tempera
mentally not suited to conduct, while 
others overexpanded and thus were 
victims of a depression which followed.

In order to prevent, or at least reduce 
such a possibility after this war, the 
U. S. Department of Agriculture and 
several state experiment stations are 
issuing pamphlets and booklets on the 
subject. Some of these deal only with 
points to consider in the selection of a 
farm. This type of bulletin is well 
suited to those who already have had 
farm experience. Other publications 
discuss the general field of farming, its 
good points and its difficulties. This 
type of publication should be read 
especially by those who are not farm 
trained. Such a person can easily be 
misled by the pleasant side of agricul
tural life and not be prepared for the 
hard sides which are inevitable.

U. S. Department of Agriculture 
publication AWI-105 entitled “Shall I 
Be a Farmer?” by P. V. Maris should 
be read by everybody who is thinking 
of going into farming. It presents both 
the pleasant and the hard side of farm
ing and gives some good general infor
mation on points to consider in decid
ing whether to farm and where to farm. 
Another publication of a similar nature 
is Kentucky Extension Circular 401
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entitled “Farming as a Business” by 
L. A. Bradford. This considers pri
marily the economic side of farming. 
Farm Credit AdministAtion Circular 
No. E-29, “About That Farm You’re 
Going to Buy,” also gives some good 
information on going into the farming 
business and what may happen.

Cornell University has issued two 
publications: Extension Bulletin 652, 
“Suggestions to Persons Who Plan to 
Farm or to Live in the Country,” by 
V. B. Hart gives a general discussion 
on farming from the sociological and 
economic viewpoints; Bulletin 412 by 
H. S. Tyler gives specific information 
and suggestions in connection with the 
actual purchase of a farm as indicated 
by the title, “Buying a Farm in New 
York.” A similar type of bulletin is 
Maine Extension Bulletin 326, “Choos
ing and Buying a Maine Farm,” by
C. H. Merchant.

Other general types of publications 
dealing with this subject are Wisconsin 
Extension Circular 347, “Some Ques
tions to Ask When Buying a Farm,” 
by W . W . Wilcox and P. E. McNall;

California Experiment Station Circular 
358, “California Farms: To Buy or Not 
to Buy,” by R. L. Adams; and Missouri 
Agricultural Experiment Station Circu
lar 293, “Establishing Discharged Serv
ice Men and War Workers on Farms,” 
by O. R. Johnson. Many other stations 
have issued similar bulletins and cir
culars, and every person who is think
ing of buying a farm or even adding to 
his present holdings if already on the 
land should read the publications issued 
by his own state and as many other 
states as possible. In this way wise 
investments can be made and misfor
tunes may be avoided.

"1944 Orange County Avocado Production 
Cost Analysis," Agr. Ext. Serv., Univ. o f 
Calif., Santa Ana, Calif., 15th Annual Sum
mary.

44An Econom ic Study o f  Land Settlement in 
Representative Pioneer Areas o f  Northern 
Saskatchewan," Dominion o f  Canada, Dept, 
o f  Agr., Ottawa, Canada, Publ., 767, T. Bui. 
52, June 1945, R. A. Stutt and H . Van Vliet.

44Directory o f  Co-operative Associations in 
Canada 1945," Dominion o f  Canada, Dept, of 
Agr., Ottawa, Canada, Publ. 772, F.B. 129, 
May 1945.

A Little Boron Boosts Sweet Potato Yields
(From page 12)

not definitely detected until the latter 
part of August, when they appeared 
on some of the no-borax plots. By mid- 
October, however, the deficiency symp
toms were quite pronounced on all of 
the no-borax plots and continued to be 
absent on plots supplied with borax. At 
first, terminal elongation of the vines 
was restricted and the internodes be
came shortened; then the petioles be
came curled and twisted. In advanced 
cases, the growing tips of the vines 
were stunted and distorted. Death of 
terminal buds and cessation of vine 
growth were observed late in the sea
son. In October, the boron-deficient 
plants generally showed a rapid decline 
in growth. The older leaves became

yellow in color and shed from the tones.
Dr. Nusbaum reports that in a few 

individual sweet potatoes taken from 
plants with above-ground symptoms of 
boron deficiency there were signs of 
internal breakdown. These necrotic 
areas in the potatoes were brown in 
color and irregular in size and shape, 
and he thinks the condition is asso
ciated with boron deficiency but has no 
confirmation on this point.

Caution Needed

While little is yet known about the 
boron content of sweet potato soils, un
doubtedly many soils contain a supply 
not adequate to meet the plant nutri
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L e ft ,  c ro ss-sectio n  o f  sweet p o ta to  fro m  a p la n t show ing severe b o ro n -d efic ien cy  sym ptom s. R ig h t, 
cro ss-sectio n  o f  sw eet p o ta to  fro m  a p la n t given b o ra x  and show ing no  b o ro n -d efic ien cy  sym ptom s.

tion needs of the sweet potato, Dr. 
Nusbaum concludes. But he advises ex
treme caution to avoid injury from too 
much boron.

“A recommendation of five pounds of 
borax per acre seems justifiable,” he 
advises. “Theoretically, this amount is 
great enough to correct most cases of

deficiency, and is not great enough to 
introduce risk of injury. In order to 
insure even distribution of the borax 
it should be thoroughly mixed with the 
complete fertilizer. If 1,000 pounds of 
fertilizer are used per acre, a mixture 
containing 10 pounds of borax per ton 
would suffice.”

A Potash-Nitrate Relationship
(From page 14)

ditions of this experiment there was 
some relationship between the presence 
of potash and nitrate in the corn plant. 
The data presented indicate that where 
potash was deficient, nitrates were low 
in the plant, even though a nitrogen 
fertilizer had been applied. When pot
ash was sufficient or abundant, a good 
supply of nitrate was found, even 
though no nitrogen had been applied 
as a fertilizer. It is likely, of course, 
that on a soil deficient in nitrogen, the 
plants would show low in nitrate even 
if potash were abundant.

There have been observations made

on potassium-nitrogen relations in the 
plant and the indications have been that 
potassium is essential in the reduction 
of nitrate preliminary to protein forma
tion. The simplest and most obvious 
interpretation of the data presented in 
this paper is that potassium may be im
portant in the intake of nitrate nitrogen 
by the corn plant. The question of the 
exact role played by potassium cannot 
be answered with the data at hand. 
The potassium deficiency may have 
been so severe that it resulted in some 
malfunction of the roots, inhibiting to 
some extent the nitrate-imbibing ability
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of the plant. The application of potash 
did have a tremendous effect on the 
volume of roots produced. Potash ap
plied on one hill, for example, enabled 
the plants to grow a root system over 
four times the volume of a nearby hill 

• of corn that was potash starved. The 
simplest explanation, however, might 
be that potassium associated with the 
nitrate ion forms a very soluble salt, 
which would move rapidly in soil and 
plant. The association of potassium 
and nitrate might be one of convenience 
rather than the specificity which could 
easily be inferred from the data. 
Whether or not an abundant supply of 
other cations like Ca-|— |-, Mg-|—j- , 
and N a-f-, which form readily soluble 
salts with the nitrate ion, might have 
had the same effect on nitrate intake as 
potassium can be answered only with 
some investigation along this line.

Assuming the interpretation of the

data to be substantially correct, in that 
nitrate absorption is inhibited by a 
lack of potassium, the non-response of 
crops to nitrogen application which 
might have appeared unusual could be 
explained on this basis. Also some of 
the beneficial effects observed and at
tributed to potash directly may have 
been indirect, in that better nitrogen 
nutrition has resulted from potash ap
plication. It would also seem inadvis
able to interpret data from nitrate tests 
on tissues without knowing the potash 
status as,well.

The simplest answers to the interest
ing relationship shown in the table 
may not be the correct ones, but the 
observations presented might lead to 
further investigation and study of the 
nitrate-potash relations in the field, in 
the course of which further knowledge 
concerning the nutrition of the plant 
will be obtained.

More Vegetables for Less Money
(From page 10)

hilled over the fertilizer and the plants 
set on top, or a horse cultivator was 
run through the fertilizer to mix it with 
the soil. There were a number of 
modifications. Fertilizer was placed on 
top of the seed in some cases. Those 
with an old potato planter, used it to 
apply all their fertilizer for wide row 
crops. The hill method of throwing a 
handful of fertilizer into a hole before 
the seed was dropped in or the plant 
was set was another modification. 
These methods had some virtue as long 
as small quantities of fertilizer were 
used, but when growers started using 
between 1,000 and 3,000 pounds of fer
tilizer they were in trouble. In wet 
years, their crops all went to foliage 
and in dry years the fertilizer burned 
the roots so that crop failures resulted. 
If weather conditions were “exactly 
right,” yields were very good.

The band method was an improve

ment and eliminated many of the 
hazards. It increased average yields be
cause it eliminated fertilizer injury. For 
quantities of 1,000 pounds or less of 
fertilizer, it had many advantages. 
Also, on acid soils it supposedly was 
the best method since it prevented 
phosphate fixation. However, it tended 
to restrict lateral root growth and con
tributed to shallow root penetration. 
In crop rotations, it had many disad
vantages because fertilizer was only ap
plied to the row crop. The unfertilized 
crop made a very uneven growth.

Placing the bands deeper at planting 
time or on the furrow bottom is an 
improvement since it encourages better 
root distribution and places the fer
tilizer where more uniform moisture 
conditions exist. It tends to lower the 
concentration in the immediate vicinity 
of the roots. Furthermore, for surface 
soils that must be maintained in an
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acid condition, it offers the possibility 
of applying small quantities of lime
stone without interfering with the pH 
of the surface soil.

For all general, purposes over a pe
riod of years on soils that have been 
limed and where more than 750 pounds 
of fertilizer are to be applied, the meth
ods that distribute the fertilizer more 
generally through the soil have pro
duced larger yields and probably ac
count for the growing popularity of 
plowing fertilizer under.

Broadcasting the fertilizer after plow
ing is a common practice. If the fer
tilizer is thoroughly mixed with the 
soil by means of a spring tooth harrow, 
it is fairly effective for narrow-rowed 
crops. A disc harrow does not satis
factorily mix the fertilizer and soil. 
Applying the fertilizer with a disc drill 
is a decided improvement over the 
broadcasting method. This places the 
fertilizer four to six inches deep in 
bands seven inches apart and has given 
as good results for tomatoes as any 
other method. If the ground is roughly 
plowed and the fertilizer is broadcast 
before the soil is leveled, the fertilizer 
will be distributed more satisfactorily 
than where it is applied after the 
ground has been leveled. This method 
is far more effective in wet years than 
in dry years.

Broadcasting the fertilizer before 
plowing has given uniformly better re
sults over a period of years in our ex
perimental plot studies than any other 
method, and its efficiency improves with 
the years. Theoretically it has many 
advantages and none of the disadvan
tages of the other methods. It not only 
supplies crops with a uniform diet 
throughout the growing season, but it 
places much of the plant nutrient mate
rials deep enough so that more favor
able moisture conditions prevail. This 
means much in terms of phosphate 
availability. The gypsum in super
phosphate, by being placed close to the 
subsoil, promotes better root distribu
tion because of its effect on the clay. 
This phase of fertilizer placement has 
not been given sufficient attention. The

effect on the soil in improving aeration 
probably accounts for the fact that the 
efficiency of the fertilizer seems to in
crease from year to year when applied 
by this method. The application of 
fertilizer by this method probably re
quires the least equipment and the 
least amount of labor, and every grower 
who uses upwards of 800 pounds of 
fertilizer should try the method on his 
farm in comparison with other meth
ods that he may use. On some acid 
soils it may not be as effective in pro
moting yields as some other method.

Side-dressing crops with fertilizers 
has been a common practice, but it is 
probably the most faulty method in 
use, and probably the least effective. 
There are too many things that can go 
wrong. The weather can be too dry. 
If the fertilizer is placed deep where it 
will do the most good, the roots often 
are cut off and the crop is checked. 
Side-dressing tends to concentrate the 
fertilizer close to the plants. Most 
crops should receive the plant food early 
in the season, but too many growers get 
it on too late. Side-dressing also tends 
to make the growth sporadic. The 
method is commonly used on sandy 
soils, but our results show that even 
on the lightest sands fertilizer plowed 
under is far more effective. If fertilizer 
is to be side-dressed, it should be ap
plied in solution form.

Problem Fields

There are many problem fields on all 
types of soil which respond to subsoil 
applications of superphosphate. These 
problem fields are the result of neglect. 
There has not been enough lime used 
to maintain a suitable pH in the sub
soil. Surface applications of. fertilizer 
have interfered with the beneficial ef
fects that might have resulted from the 
action of gypsum on the subsoil. As a 
result, our crops on such soils are shal
low rooted, make sporadic growth, and 
yield poorly. The remedy for such 
conditions is sufficient magnesium lim
ing material applied on the surface be
fore and after plowing, deeper plow
ing, and broadcasting the fertilizer be
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fore plowing. In some cases it may 
take two or three years before maxi
mum yields are obtained. The use of 
subsoil plows with attachments to ap
ply moderate quantities of limestone 
and superphosphate in the subsoil will 
speed up the corrective action.

The use of transplanting solutions, 
starter solutions for seed-sown crops, 
and booster solutions for side-dressings 
offer tremendous possibilities for the 
future. Theoretically, they offer the 
ideal method of distributing fertilizer. 
Whether it is to distribute 10 pounds or
1,000 pounds, the fertilizer solution of
fers the most uniform method of ap
plying fertilizer, and in many cases the 
most efficient method. Insoluble 
forms of phosphates, inadequate sup
plies of water, and lack of equipment 
for distribution are still some disadvan
tages which must be taken into con
sideration. Questions of proper dis
tribution in the soil need further study. 
Comparative yield data show that ex
cellent yields of crops may be expected. 
Where less than 500 pounds of fertilizer 
are applied, the solution method has 
no equal.

Applying Nitrogen

A common practice is to apply nitro
genous fertilizers for side-dressings. 
They have their place but generally 
speaking are unnecessary. It is a bet
ter practice to apply nitrogen with the 
mixed fertilizer deep in the soil. Dur
ing the growing season the general 
movement of nitrogen and potash is 
toward the surface inch of soil. Only 
in wet seasons do surface applications 
of nitrogenous fertilizers give efficient 
results. In dry weather much of the 
applied material is wasted.

Spraying foliage with light and fre
quent applications of nitrogenous fer
tilizer has been successful on some 
crops. Upon further investigation this 
may prove to be an efficient method of 
applying extra nitrogen to crop plants. 
It would eliminate the hazards of salt 
concentration in dry seasons.

In summarizing this discussion, one 
might ask, “What is the poor farmer 
going to do?” It would seem that re
gardless of his location, he must find 
out for himself whether his soil is prop
erly aerated. If his crops make free 
root growth to depths of three or four 
feet, his problem is not so serious. If 
the roots are mostly in the plowed layer, 
he certainly should use some liming 
material, the amount to be determined 
by test plots on his farm or calcium 
readings on his soil based on base ex
change studies made by his experiment 
station staff.

The quantity of fertilizer that he 
uses must be determined locally. It 
will depend on how well the soil is 
limed and aerated, the crop he grows, 
and where he is located. If not more 
than 500 pounds of fertilizer are to be 
used, they might better be applied in 
solution four to eight inches un
der the plants with not more than 
50 pounds per acre used as a trans
planting solution or 100 pounds as a 
starter solution, directly on the seed 
as in the case of beans or peas. In the 
Midwestern States this method has 
much merit and may apply as much 
fertilizer as weather conditions will per
mit the crop to use.

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

Where larger quantities of fertilizer 
are used, a deeper and more general 
distribution is advisable and broadcast
ing the fertilizer before the ground is 
plowed followed with a transplanting 
or starter solution will probably give as 
good or better growth than any method 
that can be used. The only improve
ment pn. this would be to apply all the 
fertilizer in solution. Space does not



October 1945 45

permit a detailed discussion of this 
method.

On acid soils, for the present at least, 
some form of placement in bands deep 
in the soil should be used. Plowing 
two-thirds of the fertilizer under to
gether with 500 to 750 pounds in a band 
at least four inches deep, may give bet

ter results. This depends on the type 
of soil.

On natural limestone soils, fertilizer 
should be plowed under if used in any 
appreciable quantity. When used in 
small quantities, the solution method 
of applying fertilizer will give best re
sults regardless of where it is applied.

Hilding Hard—Dairyman
(From page 16)

to the rented land. This passage is a 
large galvanized pipe nearly six feet in 
diameter running underneath the road, 
thus eliminating the danger of cows 
crossing the highway.

Fertilizer practices vary with the crop 
and with condition of the fields. If 
more quick growth is needed, an appli
cation of some nitrogen fertilizer is the 
answer, and if large amounts of manure 
are applied to a field, an application of 
superphosphate is also part of the pro
gram. For grasses Mr. Hord prefers a 
7-7-7 fertilizer analysis, but when the 
clovers have taken over he applies an 
0-14-14 mixture. The amount per acre 
varies with the crop and condition of

said crop, but an average application 
of 600 pounds per acre is followed very 
closely.

Mr. Hord is very prominent in all 
agricultural activities in his community, 
and holds positions on state committees. 
He also is a member of civic club, cham
ber of commerce, church, and several 
dairy associations. Like all business 
men he has worries, and when they get 
rather heavy he retires to his “office,’’ 
removes his Stainor violin from its case, 
and eases his mind and spirit with not 
only classic music but old-time melodies 
and improvisations which are more of 
a solace to him than any printed music.

How to Start White Dutch Clover Pastures in Florida
( From page 20 )

followed by seed. The clover growth 
the first season by following this prac
tice is shown in Figure 3. With this 
method it is necessary to mow or chop 
planted pastures several times a year 
to control native vegetation. Mowers 
give better control than choppers, but 
the areas are usually too rough for the 
mowing machines to operate the first 
year.

In 1937 a clover experiment to study 
nutrient requirements and soil prepa
ration was set up on the Carlton farm. 
The soil was a Bladen fine sand, and the

vegetation was primarily wiregrass. 
The wiregrass was grazed heavily with 
dairy cows and also was mowed. Lime 
and fertilizers and seed were surface 
applied without soil preparation, and 
strips were thoroughly disked and sub
sequently seeded. The growth and 
stands of clover were very good on 
plots treated with manure, P2O5, K 20 ,  
and lime, and growth was better where 
the clover was planted on wiregrass 
without disturbing the soil than where 
it was incorporated. One year’s data 
are not sufficient for research purposes,
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but proved all the evidence Mr. Carlton 
needed. On the basis of these results 
he worked out a rather ingenious 
method for establishing clover pastures 
at low costs.

Many carloads of finely ground high 
calcic lime were dumped in the “hold
up” pens at his dairy farm. The ma

nure is scraped in piles along with 
some lime and loaded on a manure 
spreader and 0-14-10 is spread over the 
top of the manure. This mixture of 
lime, manure, 0-14-10, and seed is thus 
applied in one operation, Figure 4. 
Mr. Carlton has several hundred acres 
of White Dutch clover-carpet grass pas

F ig . 4 .  A sim p le  way to  s ta r t  p astu res. A b o v e : L im e-m anu re m ix tu re  is  loaded  on spreader and 
O -1 4 -lO  fe r t i lis e r  is  sp read  over to p  o f  lo ad . T h e  cows grased  c lo v er and  ca rp e t grass, thus 
m an u re  is  w ell supp lied  w ith seed . B e lo w : T h is  m ix tu re  is  ap plied  in  one o p eratio n  on established  

grass o r  w iregrass p astu res w ithout so il p rep a ra tio n .



October 1945 47

F ig . 5 .  C arp et-c lo v er p a stu re  two years  a f te r  p la n tin g  on  w iregrass by  m eth od  show n in  F ig u re  4 .  
P h o to g ra p h  m ade in  Ju n e  a f te r  p eak  grow th p eriod  o f  c lo v er.

ture, making the manure well supplied 
with grass and clover seed.

With this scheme Mr. Carlton plants 
pastures during the entire season as the 
manure in yards is scraped up at about 
bi-weekly intervals. The manure and 
minerals applied during the summer 
months stimulate rapid seedling growth

and the clover seed germinate in the 
fall of the year for the next year’s 
clover crop. This mixture is used on 
carpet grass pastures and also on closely 
grazed or mowed wiregrass pastures.

A clover pasture established with this 
technique is shown in Figure 5. The 
luxuriant growth can be noted.

A Layout for Labor-saving
( From page 17)

were ready to roll, I got the high sign 
from Wilbur over the long-distance 
phone. The show staged that day was 
a demonstration of manure manage
ment which strikes a new chord for 
future soil building.

No wonder there is intense interest 
in the tractor manure loader. A steel 
plate bolted to the underside of Renk’s 
power manure fork transforms it into 
a giant scoop shovel that had a third of 
the 100 x 100 concrete feet yard scraped 
clean before I could get my camera 
set up.

Then it nosed inside the concrete- 
walled cattle shed thru 11-foot-high 
doors, and in three bites had a spreader 
full. Not a pitchfork nor a shovel in 
sight, yet before the slick-haired, lazy 
Herefords woke up to what was hap
pening, the shed “floor” had dropped 
three feet. The winter’s accumulation 
of manure that had elevated them 
nearly to the ceiling (and kept them 
warm underfoot) was out on the field 
and plowed under before the ammonia 
could evaporate or leach away.

Ammonia, of course, is NH3, nitro



gen and hydrogen. Loss of it thru 
leaching, when a manure pile lies ex
posed to the weather, bothers the con
science of any good husbandman. Not 
so well known is the fact that ammonia 
evaporates when manure lies all winter 
on frozen ground. One-third or more 
of the nitrogen often escapes into thin 
air, say University of Wisconsin soil 
chemists. The fertility-wise Renks 
stop ammonia loss on both counts by 
storing up manure in a savings bank— 
the cattle shed.

The shed and concrete feeding floor 
combined serve the same as a manure 
pit, with every corner accessible to the 
tractor loader. Nothing can get away. 
Occasional scraping with the tractor 
cleans the yard. Otherwise, manure 
chores are forgotten until spring!

Actually, the Renk philosophy is to 
manufacture manure with highly potent 
fertility, rather than consider it merely 
a by-product. To illustrate: they grind 
up 190 tons of waste corncobs for bed
ding. Not only are the ground cobs an 
excellent absorbent, but manure acids 
hasten their decompositipn and increase 
their fertility value.

The real story in Renks’ mechanized 
feeding system is fertility. How they 
manage to keep up the land and take 
two tons of meat and grain off every 
acre every year . . . well . . .  let Walter 
give you the answer:
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“We made a study of manure and 
learned that half-strength stuff couldn’t \ 
do the job.

“We conserve the manure carefully, 
without a lot of shoveling over. That’s 
the first step. Then comes commercial ! 
fertilizer to balance the nitrogen with 
phosphorus, potash, and lime. Our 
ground is all limed for legumes. Plus 
that, we give the land a real shot in ' 
the arm with 8-8-8 fertilizer applied i 
by a plow-sole attachment, 300 to 500 
pounds per acre. On top of that, 125 
pounds per acre of 3-12-12 as a planter ! 
side-dressing. Grain gets a good feed 1 
of 0-12-10 when it is drilled.

“Results in bigger yields are obvious, 
but we’ve discovered something else. ; 
Crops are higher in protein and mineral , 
content. It shows up noticeably in feed- ' 
ing. The corn puts on a faster finish. 
There’s so much lime and mineral in 
our alfalfa and grass silage that they , 
satisfy all the ration mineral require- j 
ments.”

Can it be that food grown on land 
supercharged with manure and min- ] 
erals might stimulate human health 
as well? Wm. F. Renk wonders as 
he adjusts his gold-rimmed specs and | 
examines a palmful of dirt. His 
three boys may have started something 
when they designed the mechanized 
barn to manufacture fertility as well I 
as food.

B e t t e r  C r o ps  W it h  P l a n t  F ood

Soil Conservation—More Plant Food—Better Crops
(From page 26)

By establishing adequate acreage of 
permanent improved pastures and pro
viding seasonal supplemental grazing 
by planting such crops as sudan, small 
grain, ryegrass, sericea lespedeza, or 
kudzu, good nutritious feed can be 
made available for livestock at most all 
periods of the year. The seasonal pas
ture plants afford protection against soil 
loss and are soil-improving when prop
erly managed.

It often takes from $10 to $25 or 
more per acre to establish a good pas
ture; however, soil conservation district 
cooperators have found that this is a 
profitable investment, in that soil is 
conserved and improved, and economic 
returns are greatly increased. In many 
instances annual applications of potash 
and phosphorus need to be made. On 
soils , needing lime, time of applications 
will vary from 5 to 10 years.
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Reform Wave Due
( From page 5).

mollycoddling and bamboozling the 
farmer, I now appear in the role of 
prosecuting attorney against anybody 
who dares to do either. I have been 
guilty as anyone when it comes to soft- 
soaping and betraying the farmer as a 
class, while at the same time enjoying 
his warm hospitality and hot chicken 
dumplings.

BU T  my role in that line has been an 
indifferent one of small potatoes 

compared with the ones who sit in the 
seats of the mighty. I speak of the 
guys who get votes on agrarian plat
forms and then get no closer to the 
soil afterwards than to imbibe a snoot
ful of rye and corn. They love to shake 
hands with the hay-shakers just before 
they pass the ballot box around, and 
make long speeches full of statistics 
some ghost writer gleaned from the 
annual report of the Bureau of Agricul
tural Economics and handed them to 
read at the rural rally.

Sometimes inadvertently these cam
paigners have a come-back. For in
stance, like the dairy ticket spellbinder 
who garnered votes on the slogan 
“Down with Oleo.” After four years 
of scarce butterfat he can step up and 
say with truth that he accomplished 
his goal—because consumers have* in
deed made good and put down lots of 
oleo. The appeal of such caterwaulers 
is normally aimed at local prejudice 
wounded on the blind side by some 
overpowering economic trend which all 
law-makers in Hades couldn’t prevent.

Therefore, I call for a genuine rock- 
ribbed reform in the ways and means 
of discusison with agriculture in the 
mass. Do I hear any response ? I count 
the Ayes and Nays and the Ayes have it.

Maybe there are certain reforms we 
might indulge in anent the practices of 
extension campaigners too, but I must 
shelter my old friends from censure and 
calumny. Their mistakes are of the 
head rather than the heart and will bear 
a slow but sure system of overhauling.

With years of constant travel among 
country hamlets behind me, the thought 
comes that our civic clubs and farm 
organizations presiding over the des
tinies of such spots might well take 
vows to make such settlements reflect 
the beauty and desirability of rural life. 
Too often upon entering the boundaries 
of a country trading and service settle
ment there is a drab and neglected 
atmosphere presented to view. All the 
accumulated castoffs of farm repairs 
and the waste products of living are 
scattered to the four winds, buildings 
lack paint and streets are unkempt and 
cheerless. From the post-office each day 
the rural delivery crew starts off loaded 
with fresh batches of suggestions and 
admonitions and directives issued to 
instill improvement and beauty hints 
for owners of adjacent farmsteads. In 
the village pulpit the minister voices 
a message of hope for the hereafter, 
which too frequently seems to postpone 
all joy to some future period when labor 
has been fulfilled.

MANY a town on many a winding 
river amid natural bowers of rus

tic charm has an abrupt contradictory 
ending as one crosses the rattling bridge 
to enter the decadent town. If the rural 
hamlet is to retain its leadership and 
serve as inspiration to dwellers on near
by farms, some organized effort must 
be engaged in by men of good will to 
make the farmer’s visit something more 
than a change of overalls or a vulcaniz
ing job. I don’t think we can continue 
to talk uplift and sounder thinking and 
more education to certain elements of 
the rural population most in need of it 
as long as we given them nothing but 
shoddy squalor to look at when they 
visit the trading center or the bank.

Plenty of towns have done it. Others 
have tried it and quit, while too many 
have left all esthetic things untouched 
and centered their efforts on band con
certs and auction days regardless of lit
tered streets and dingy store fronts, and
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minus flower beds or quiet restrooms or 
fountains.

1 TH IN K  we have a job to do also in 
figuring out how far we can safely 

carry that old competitive spirit into 
the realm of unmitigated and open 
warfare, which some call “rivalry;” to 
avoid the truth. We haven’t any atomic 
bomb threat to deter us from a reason
ably peaceful home front, as we claim 
to have in the field of international rela
tions. But we do have common objec
tives aimed at general welfare which a 
too keen and insistent rivalry between 
a multiplicity of organizations tends to 
frustrate.

You can take the ordinary livestock 
breeding associations as a handy exam
ple. Here a reasonable amount of com
petition and a friendly American give 
and take are desirable, but there have 
been instances of destructive warfare 
even in these peaceful pursuits which 
have helped neither side to maintain 
lasting advantage.

And when it comes to annual con
ventions and the ringing resolutions 
issued from such conclaves, maybe 
there’s a little wholesome improvement 
we can instigate for post-war conver
sion. During “O D T” restriction days 
we went without most of these business 
sessions and the sun still rises and sets 
on a bigger and better America with 
expansion profound and vast. Of course 
some hotels may have missed a few 
customers (though I doubt it) and a 
few truckloads of potables went un
tapped, but the mail-order system of 
holding conventions has had its merits. 
Similarly if we can exert some reform 
on the members so they will heed the 
reading of the resolutions and put a few 
of them into practice, it might put a 
better face on things.

To many conventions of farm mar
keting co-ops, the dear feminine con
tingent goes along to enjoy the privi
lege of shopping and putting on avoir
dupois unashamed at the banquet diver
sions. My hunch is that they should 
be put to work. They could add a good 
measure of repartee to the sessions of 
the resolutions committee and many of

them would be as capable of presiding 
with a firm hand and voicing strong 
opinions on the platform as they, in
variably are at home. If the farm is 
dedicated to the family, then it is high 
time that farm economic programs have 
the same goal.

THEN we come to the important 
postwar objective of centralizing the 
farm committees, action agencies, and 

the extension forces in one county 
stronghold—a sort of bucolic bastion of 
unity and joint assembly, instead of hav
ing the various and sundry groups all 
groping around the county to locate the 
services they need. Instead of obliging 
a farmer to take a day off to transact his 
business because of needless mileage 
to cover, we might copy the slogan of 
the corner gas and automotive station, 
and get it all done “in one stop.”

These county agricultural temples 
will spring up fast in the next ten years. 
It’s in the wind, and blowing strong. 
One good plan might be to establish a 
statewide contest among architects and 
builders to attract talent to the design
ing of the most serviceable and decora
tive and modern agricultural center.

Maybe with such a common meeting 
place some of the disdain and aloofness- 
existing between organizations mutu
ally dedicated to better farm life would 
rub off for keeps. We’d find after all 
tha  ̂there are more points on which we 
agree, than there are angles to battle 
about. It might also erase the harmful 
effects of too much partisan influence, 
like one party taking sides with the 
Farm Bureau, for example, and the 
other party lining up for the Grange 
or the Union, etc. It may seem like 
taking in too much territory to expect 
rival farm organizations to fraternize 
in one hall, but it could be done. And 
if it isn’t ever done, what hope can we 
have of keeping peace with Russia or 
some other distant land with another 
language?

It would be a good time too to begin 
a crusade in the open country against 
repetition of the noxious forms of poster 
and painted display advertising which 
has been so long an eyesore to lovers of
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our native landscape. It is bad enough 
to be obliged to listen to more than 
necessary radio commercials without 
having their zeal for victims thrust upon 
us from every rock, tree, and silo along 
the rural lanes. In this I should have 
the hearty support of the successful 
advertising agencies themselves, because 
they share but little in the graft entailed 
in smearing the borderlands. You may 
say it is entirely within the private 
rights of a yokel to let some billboard 
dauber slobber oceans of violent colors 
on his barns and silos for a pitiful 
royalty and maybe a carton of ciga
rettes. But if he has to discolor his out
buildings let’s sic the cooperatives on 
him so he will display real agricultural 
wares instead of eating tobacco, pilsener, 
or old crow.

IF  I continued in this vein I might 
swing wide and handsomely against 

mothers-in-law, divorces, fake-ridden 
fairs, bum side-road conditions, cheap 
seeds, cure-all stock remedies, and news
papers in country towns which prefer 
stock-market reports and Walter 
Winchell to a supporting program for 
agriculture. But I have no intention of 
being branded as a blue-nosed Corrector 
of Conditions. I also am too engrossed 
in thinking up another topic to spend 
time seeing that these reforms are car
ried out. Yet I do sincerely feel that 
before we risk our fortunes and our 
energies on distant misdemeanors or 
try to revoke the customs of some other 
country, we can get a lot of valuable 
practice at home. Verily the war de
prived us of some things which we 
might well stand deprived of for some 
time to come.

Outline of Romance
D ear M r. Carm ichael.
D ear B ill.
B ill D ear.
Dearest B ill.
You W onderful Guy.
My O wn O wn Sweetheart.
You W onderful Guy.
D earest B ill.
B ill Dear.
D ear B ill.
D ear M r. Carm ichael.

LaMOTTE OUTFIT 
for determining 

Available Phosphorus

This outfit represents the most 
recent development in determin
ing available phosphorus in soil 
and gives the result in pounds 
per acre. A test can be accu
rately made in five minutes. 
Complete with LaMotte Soil 
Handbook. Price $12.50 F.O.B., 
Towson, Baltimore, Maryland.

• • • •

LaMOTTE MORGAN 
SOIL TESTING 

OUTFIT
This outfit makes it a simple 
matter to determine accurately 
the pH value or to know “How 
acid or how alkaline” your soil 
is. It can be used on soils of 
any texture or moisture content 
except heavy clay soil. Com
plete with LaMotte Soil Hand
book. Price $10.00 F.O.B., Bal
timore, Md.

• • • •
Information about the full series of La
Motte Soil Testing Equipment will be 
sent on request.

• • • •

LaMotte Chemical 
Products Co.

Dept. BC,
Towson 4# Baltimore, Md.



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

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

Circulars
T o m ato es  (G e n e r a l)
A sparagus (G e n e r a l)
V in e  C rop s (G e n e r a l)
Sw eet P o ta to e s  (G e n e r a l)
F e r ti l is e  P o ta to e s  f o r  Q u ality  and  P ro fits  

(P a c if ic  C o a st)

F e r tilis in g  S m all F ru its  (P a e if ie  C o ast) 
B e tte r  C orn  (M id w est) and (N o rth e a st) 
F e r tilis e  P astu res  fo r  B e tte r  L iv esto ck  ( P a 

e ifie  C o a st)
O f  Course I ’m  In terested  (P a stu re s , C an ad a) 
M eet th e  F a m ily  (C a n a d a )

Reprints
T -8  A B a la n ce d  F e r ti l is e r  fo r  B r ig h t T o b a cco  
N -9 P r o b lem s o f  Feed in g  C ig a r le a f T o b a cco  
F - 3 - 4 0  W hen F e r tilis in g , C on sid er P la n t-fo o d  

C o n ten t o f  Crops 
S - 5 -4 0  W hat I s  th e  M a tte r w ith  Y o u r S o il?  
K -4 -4 1  T h e  N u tritio n  o f  M uck Crops 
B - l - 4 2  G row ing L ad in o  C lover in  th e  N orth

east
E -2 -4 2  F e r tilis in g  fo r  M ore and  B e tte r  

V eg etab les
S -6 -4 2  A C om p arison  o f . B o ro n  D efieieney 

Sym p tom s and P o ta to  L ea fh o p p er 
In ju r y  on  A lfa lfa  

F F - 1 1 - 4 2  B o ro n  in  A g ricu ltu re  
1 1 -1 2 -4 2  W artim e C o n tr ib u tio n  o f  th e  A m er

ica n  P o ta sh  In d u stry  
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 c k
A - l - 4 3  T h e  S a lt  T h a t  N early  L o st a W ar 
H -2 -4 3  P la n t F o o d  f o r  P ea ch  P ro fits  
J - 2 - 4 3  M ain ta in in g  F e r ti l ity  W hen Grow ing 

P ean u ts
M -3 -4 3  L esp ed esa  Is  N ot a P o o r  L and  Crop 
S -4 -4 3  P lo w -S o le  F e r ti l is e rs  B en e fit T o m ato es 
W -4 -4 3  T h e  S o il  I s  th e  B a sis  o f  F arm in g  

B usiness
X -5 -4 3  M a ln u tritio n  Sym p tom s A  P la n t 

T issu e  T ests  o f  V eg etab le  Crops 
Y -5 -4 3  V alu e  &  L im ita tio n s  o f  M ethods o f  

D iagnosing  P la n t  N u trien t Needs 
B B -6 -4 3  S e r ic e a  I s  A  G ood Crop 
F F -8 -4 3  P o ta sh  f o r  C itru s Crops in  C a lifo rn ia  
P P -1 2 -4 3  C o m m ercia l F e r ti l is e rs  fo r  L ive

s to ck  Farm s 
Q Q -1 2 -4 3  P o ta sh  in  W a r P ro d u ctio n  
A -1 - 4 4  W h at’s in  T h a t  F e r t i l is e r  B a g ?  
E -2 -4 4  P lo w -So le  F e r ti l is e rs  In cre a se  th e  

P ro fits
F - 2 -4 4  W here D o W e S tan d  W ith  F e r ti l is e r s ?  
H -2 -4 4  E ffic ien t F e r tilis e rs  fo r  P o ta to  Farm s
1 -3 -4 4  D o u b lin g  P ro d u ctio n  by  B ette r in g  

S o ils
K -3 -4 4  S o il  T ests  In d ic a te  P o tash  Levels 
L -3 -4 4  S o u th  F in d s C lovers E x c e l in  P ro fits  
P -4 - 4 4  B o ra x  Sprayed  o n  B eets  C on tro ls 

B la c k  S p o t 
R -5 -4 4  M ore A b o u t S oybean  F e r tilis a t io n  
T - 5 - 4 4  S o u th ern  Crops Show  Need o f  P otash  
W -6 -4 4  F e r t i l is e r  R eq u irem en ts fo r  P erm a

n en t P astu res  in  A labam a 
X -6 -4 4  S o il  M anagem ent fo r  C annery P eas 
Y -6 -4 4  Sw eet C lover R esponds to  P o tash  F e r

t i lis e r
Z -6 -4 4  O u r F e r tilis e rs  Need M agnesium  
A A -8 -4 4  F lo r id a  K now s How to  F e r tilis e  

C itru s
C C -8 -4 4  S o il  F e r tility ’s E ffect on A sparagus 
D D -8 -4 4  K eep in g  S o il  F e r tile  in  th e  P eca n  

O rch ard

K K -1 1 -4 4  G row ing Q uality  in  T om atoes 
M M -1 2 -4 4  B lu e  L upine Is  a V alu ab le  Legum e 
P P -1 2 -4 4  F ittin g  P ra ctices  to  S o il C onditions 
Q Q -1 2 -4 4  L e a f  A nalysis— A G uide to  B e tte r  

Crops
A - l - 4 5  F e r tilise d  C orn P la n ts  R eq u ire  W ell- 

V en tila ted  S o ils '
C -1 -4 S  F e r tilis e rs  fo r  C otton  and C orn F o l

low ing Lespedesa 
E - l - 4 5  B ig g er Y ie ld s  fro m  F e r tilise rs  
F -2 -4 5  D efectiv e  Straw berry  F ru it  C orrected  

b y  B o ra x
G -2 -4 5  Som e W hys and W h erefo res fo r  A ir- 

C on d ition in g  So ils
I -2 - 4 5  Crop F e r tilisa tio n  o r  R o ta tio n  F e r 

t ilisa tio n
J - 2 - 4 5  P o tash  fo r  Legum e P astu res in  F lo rid a  
K -2 -4 5  P low -Sole  F e r tilis in g  on th e  Average 

F a rm
L -2 -4 5  F ish  fo r  H ealth , R ecrea tio n , and 

P o litie s
M -3 -4 5  P otassiu m — A K ey E lem ent 
N -3 -4 5  T h e  R u tab ag a  Crop in  V irg in ia  Is 
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PU NT 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 Sulphate of 
Ammonia. The m anufacture of coke-oven Domestic 
Sulphate of Ammonia and its use as a plantfood are 
graphically portrayed in the 16 mm. sound and color 
motion picture “ Plant Food from Coal,” running time 
39 minutes. This film is loaned free for educational use. 
Send your request to the address below. Specifiy dates 
and alternate dates film is desired.

COKE OVEN AMMONIA 
RESEARCH BUREAU

50 W u t Broad Street, Columbus 15, Ohio

i e  0 0  f  This handsomely-illustrated 24-page 
» V V D  booklet is based on the a im  and is- 

fi1l«ri with full-color pictures taken from the film. 
It is yours for the asking!
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A man from a small town attending 
a convention in a big city, took in a 
show which featured the display of the 
maidenly form to a greater extent than 
that to which he was accustomed, and 
the next day he was obliged to go to 
an oculist to have his eyes examined.

“After I left the show last night,” he 
explained, “my eyes were red and in
flamed and sore.”

The oculist examined his eyes, 
thought a moment and then remarked, 
“After this, try blinking your eyes once 
or twice during the show; you won’t 
miss much.”

OBSERVAN T

“Why did you leave your girl’s house 
so early?”

“Well, we were on the sofa and she 
turned out the light. I guess I can take 
a hint.”

Clothes make the man; with a 
woman, however, they just serve to 

• show how she’s made.

Two little girls were comparing 
progress in catechism study. “I ’ve got 
to original sin,” said one. “How far 
have you got?”

Said the other: “Oh, I ’m way beyond 
redemption.”

“Now that I ’ve told you about my 
past, do you want to marry me?” 

“Sure, baby.”
“I suppose you’ll expect me to live 

it down?”
“No! I ’ll expect you to live up to it.”

A T 2:15 A. M.

“Hello, is this Thorndyke 5624?” 
“Mffp, Snf—er, ho hum. No, you 

got the wrong number.”
“Oh, I ’m sorry.”
“Tha’s all right. I hadda gittup an’ 

answer the phone anyway.”

Negro (to another)—I see a man can 
get a wife over in China fo’ about foah 
dollars.

Other Negro—Man that’s foolish- 
ment! Wha’ foah a man want a wife 
effen he got foah dollars?

Not one man in a million knows or 
cares how he looks from the rear.

A group of soldiers’ wives were ’brag
ging about their husbands. The first 
remarked that at last hers had been 
granted a commission.

“Bill has just got notice of his cap
taincy!” thrilled the second.

The third hinted that her husband 
was hoping for his first lieutenancy 
that month.

In a brief pause the fourth bride 
burst out bravely, “Well, Johnny still 
has his privacy, anyway!”

TA LE OF TW O RABBITS
Two rabbits got lost in the woods 

and had a hare-raising experience.

“A single salmon,” declared the pretty 
young teacher, “produces in one season
20,000 young.”

“Teacher,” cried litde Evelyn, “how 
many young does a married salmon 
produce?”
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BORON IN AGRICULTURE
Authorities have recognized that the depletion of 

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

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

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

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

PACIFIC COAST BORAX COMPANY
NEW TO RE CHICAGO LOS ANGELES

BORAX
j p *  c u y tic d u iu /ie

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



How  to lead crops to water 
• ••and m ake them drink food

T h e re  is a  V -C  F e r t i l iz e r  fo r  e a c h  m e th o d  o f  fa rm in g

V-C p l o w - s o l e  f e r t i l i z e r s  are de
signed for the new method of apply
ing plantfood at the bottom of the 
furrow directly on the plow-sole, out 
of reach of surface weeds.

V-C p l o w - s o l e  f e r t i l i z e r  en- 
courages plant roots to go down deep 
and find plantfoods where soil water 
is most abundant. The combination 
of V-C soluble plantfoods and sub
surface water produces bigger yields. 

. A heavy application of V-C p lo w -  
s o l e  f e r t i l i z e r  keeps on feeding 
crops through the season, even 
during periods of dry weather.

V-C STARTER FER TILIZER  sh o u ld  
b e  u se d  in  sm a ll a m o u n ts  n e a r  th e

surface for early growth. V-C p lo w -  
s o l e  f e r t i l i z e r  should be used in a 
heavy application, down deep in 
moist soil, for later growth and 
maturity.

Three important points to remem
ber about plow-sole application of 
fertilizer are: (1) Use it only for 
deep-rooted crops, (2) Use a heavy 
application, (3) Use an analysis, 
especially designed for this purpose, 
such as V-C p l o w - s o le  f e r t i l i z e r .

Use a heavy application of V-C 
p l o w - s o le  f e r t i l i z e r  when you 
break your ground and a light appli
cation of V-C STARTER FERTILIZER  
when you plant your crop.

LEADER IN 

THE FIELD 

SINCE 1895

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond,Va. • Norfolk,Va. • Greensboro, N. C. • Wilmington, N. 
Columbia, S. C. • Atlanta, Ga. • Savannah. Ga. • Montgomery, Ala. 
Birmingham, Ala • Jackson, Miss. • Memphis, Tenn. • Shreveport, La. 
Orlando,Ha. • E.St.Louis,III. • Baltimore,Md. • Carteret.N.J. • Cincinnati. 0 .



Useful Information for 

the Busy County Agent

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

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

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

SEED PROTECTANT

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

1 2 3 0  Sixth A venue • Rockefeller Center • N e w  York 2 0 , N . Y .

f4 ctu a 4 tfa $ e4 ' 
o f Spergon

• Safe to use — cannot harm 
delicate seeds, even when 
used in excess.

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

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

• Self-lubricating. No graphite 
needed in drill.

• Compatible with legume 
inoculants.

TYPICAL DOSAGES
Corn . . . 11 2 oz. per bu. seed 
Peas . . . .  2  oz. per bu. seed 
Beans . . .  2  oz. per bu. seed 

(including Liiuas)
Soybeans . . 2  oz. per bu. seed 
Sorghum . IV2 oz. per bu. seed 
F lax  . . . .  2  oz. per bu. seed 
Peanuts, 3  oz. per 100 lbs. seed

Serving Through Science



THE PLANT 
SPEAKS

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

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

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

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

O T H E R  16MM. COLOR F IL M S A V A ILA BLE 
FO R  T E R R IT O R IE S  IN D ICA TED

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

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

Bringing Citrus Quality (W est)
to Market (W est) New Soils from Old

Machine Placement of (Midwest)
Fertilizer (W est) Potash Production in

Ladino Clover Pastures America (All)
(W est) Save That Soil (All)

IMPORTANT 
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

Printed in U. S. A.
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T H R E E  E L E P H A N T  B O R A X

W ITH  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

TH 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., Charlotte, N. C.
Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

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

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

Sears, Roebuck

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

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

Mass.
Thompson Hayward Chemical Co., Kansas 

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

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

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

& Co. Stores

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

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

Pioneer Producers o f  Muriate o f  Potash in America
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F o r e  Musics in

Farmers’ Forums

3 - f r
MY earnest desire is that the advance of civilization and the renais

sance now scheduled for us will not lay its paralyzing finger of 
conformity upon the voluntary assemblies of the soil. In other words, 
when they insist on using Robert’s Rules of Order and the Jefferson 
legislative manual, you can bet it will crush all the original verve and 
quaintly refreshing spontaniety out of my favorite winter indoor 
recreation—reporting genuine dirt-farmer forums of free speech.

Presumably these gatherings to gab 
are distinctly an American product, 
and their origin was robust enough to 
give them a rousing start. Your dulled 
European peasant in days of yore had 
no chance to establish this kind of vocal 
marathon, in spite of an even greater 
impetus to hash over injustice. We 
had the opportunity, and the ever- 
ready excuse was not hard to cook up.

Beginnings of our rural forums were 
diversified. For the most part they 
were religious fervor and emotional 
pitch for the one kind, and a raw but 
robust form of political science for the 
other. At first it was the village church 
and the town meeting that drilled the

speaking spirit into the bosoms of 
bucolic pioneers in our cradle com
munities.

As settlers moved westward this inde
pendent, outspoken tendency followed 
the Conestoga wagon and the trailside 
camp-fire, and roosted snugly in the 
rafters of the log cabins, ready to fly to 
the aid of him who stood in need of 
succor or reform.

It was through the lyceum, or debat
ing society, and the backwoods’ revival 
(protracted) meetings that the virility 
of farmers’ forums were saved and 
strengthened.

These crude but fervid church ses
sions became known as “protracted”
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meetings for no idle reason. They 
were continuous and lengthy affairs be
cause sins and remorse were common 
ailments and the healing and consoling 
ministers were not numerous and had 
long journeys to make between congre
gations.

1HAVE at hand autobiographies by 
Rev. Peter Cartwright and Rev. Al

fred Brunson, two of the type of forum 
leaders who rewarded those with native 
oratorical talent by naming them dea
cons and church wardens, with the 
power to keep the altar fires blazing all 
along the circuit. By “power” is not 
meant “pow-wow-er,” although some 
vestige of that aboriginal trait clung 
like deerskin garments to those migrant 
rabble-rousers and sin-chasers.

In listing the speech-stimulating in
fluence of the pioneer church or camp- 
meeting and the lyceum society, I have 
no intention of slighting the heart
warming, although elementary, influ
ence exerted in this direction by the 
pioneer storekeeper. The best practice 
ground for talented but untried vocal 
prowess—before it got courage or skill 
enough to testify at meetings or debate 
public questions—was in the cluttered 
back corner of the general store, birth
place of that best loved of our American 
spokesmen, the cracker-barrel philoso
pher.

Here, to some extent and under 
proper nursing, some spark of this 
spontaneous speechifying amid the 
prunes, paint pots, and plowpoints 
seems to defy the modern radio in hold
ing rural attention and respect. Indeed, 
to judge from broadcasters’ own script 
writing, the country emporium still re
mains a source of some envy and imita
tion in this regard. As I have observed 
it, you cannot maintain this kind of 
vocal resiliency and freshness in primi
tive power unless the store and its sales 
systems are in tune with it.

Who can pause to hear a spellbinder 
when turnstiles, help-yourself shelves, 
and package checkers impede and re
strict your visit to the grocery? And 
where is the brave philosopher who can

find proper vantage point for his de
livery in streamlined stores minus arm
chairs, spittoons, and cast-iron stoves? 
In these times of fancy sealed packages, 
whence cometh the -sustenance so need
ful to sustain the orator amid his pero
rations?

There remain but few of these wel
come places, some in odd corners of 
our farm zones, where the post office is 
left to intrigue waiting residents as 
well as to offer the last resort to the 
sadly vanishing tribe of opinionated 
observers. We should encourage mer
chants who cling to outmoded fixtures 
if for no other reason than to preserve 
this proving ground for vigorous 
vocabularies and freedom of native 
expression. To leave all this to the 
Future Farmers and 4-H clubs may 
seem wiser to the majority, yet these 
worthy institutions smack too much of 
schools and regulated procedures to 
awaken our vocal virility to the old 
boiling point—which camp-fires, revi
vals, and lyceums usually engendered.

IN this I ask you where is the agricul
tural extension medium of today 

who can conjure up a Paul Bunyan, 
Captain Kidd, or Bigfoot Wallace 
legend from his clients, or stimulate 
raw (unprocessed) philosophy about 
government, laws, and traditions, 
frankly and freely spoken? Today we 
are conscious always of precedent, of 
conforming, of being like other youth, 
of talking only of material gadgets and 
demonstrating pure technical methods 
—submerging and drowning imagina
tion and primitive philosophy, lest it 
be “irrelevant or immaterial” to next 
year’s farm program goals.

And alongside this standardization 
we have succeeded in cutting down the 
frequent use of strong, simple, and 
forceful Anglo-Saxon words and idioms 
—the kind that our Scotch-Irish fore
bears hewed out a wilderness with and 
used to elect officers and win wars. I 
do not wonder at the reluctance of 
amateurs to be outspoken in public 
nowadays, as the words are too long, 
and too many of them are imported
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under a costly tariff of misunderstand
ing.

When I began making the winter 
rounds as a rural reporter we had 
farmers’ institutes, farm-week short 
courses, and the conventions held by 
cooperative creameries and stock-ship
ping locals, plus the state conclaves of 
the United Farmers (apply your own 
respective tides). Thus there was a 
range for local talent to be vocal under
varied incen- r • « *tives—the de
sire for new 
s k i l l  a n d  
knowledge, the 
economics and 
risks of mutual 
business, an d  
the propaganda 
in b eh alf of 
the farm ing 
profession fac
ing a competi
tive world of 
industry and 
finance.

N a t u rally 
they got all 
mixed up in a 
scrambled dish of opinions, because the 
bravest of leather-lunged delegates 
(forced into silence for a season afield) 
came down to any and all of these dif
ferent meetings to uncork pentup the
ories and grievances at the first chance. 
So we had politics and economics in
jected at educational sessions, much to 
the dismay of the Dean and the faculty, 
and we had how-to-do-it chatter run in 
at our creamery meetings, and lots of 
religion and market quotations smug
gled into the United Farmers conven
tions.

Scapegoats were led to the shambles 
to become shining sacrifices. Chief 
among these in my bailiwick were the 
State College of Agriculture and the 
Federal Department of Agriculture, as 
well as any and all laws and regula
tions which had been passed at the 
behest of agrarian pressure or advanced 
by legislators with honeyed intentions 
toward the grangers.

Those stout old debaters and floor- 
hoggers sweated harder at forensic fo
rays in those turbulent times than they 
did at threshing bees. Serious, origi
nal, witty, and caustic, they removed 
the hides skillfully, rubbed in the salt, 
and stretched the skins on rigid frames 
to make a tanning job par excellence.

My only wonder as I sharpened my 
pencil to keep up with their sharper 
language was why in thunder they al

ways scalped 
and flayed their 
e r s t w h i l e  
friends and in
dustrial asso
ciates and let a 
whole woods- 
ful of worse 
varmints escape 
their guns and 
traps. Some of 
them now ad
mit the errors 
in t a c t i c s ,  
when e v i l s  
have grown be
yond debate. 
Like the guy 
in the story, 

They shot the wrong dog. The sheep- 
killer got away.”

Competition among commercial ra
dio stations and the efficiency of our 
state-owned educational broadcasters 
threatens to diminish the attendance at 
the rallying points of rural debate. If 
the programs were on the air for longer 
intervals, the stay-homers might feel 
the titillating effects blow-by-blow, just 
like the melee by air from the fistic 
fracas. Unfortunately the dismal spots 
they choose for broadcasting are, as a 
rule, the “welcome by the Dean,” the 
“remarks by the mayor in greeting the 
grangers,” or the highlights of the an
nual report. Yes, and maybe a blast or 
two from the FFA orchestra (with a 
complete professional band standing by 
to comply with union rules).

This parenthetical aside, by the way, 
really merits a finished essay carpen
tered by someone who isn’t afraid to 

( Turn to page 49)



Kudzu a n  Abandoned Land Needs 
Phosphate and Pntash 

Maybe Borax

B f  O j  C . W a u rer

Agronomist, Spartanburg, S. C. •

OT all of the kudzu planted in the 
Southeastern States has made the 

growth and produced the feed expected 
of it. The idea that it should be planted 
only on the very poorest land—stick a 
piece of the plant (any part) in the 
ground and get out of the way before 
the fast growing vines wrapped you up 
—was rather prevalent for some years. 
Kudzu is a great plant, but still not 
that good.

Most of the early sites were selected 
because they were gullied, abandoned, 
and worn-out land. The preparation 
was inadequate; the crowns carelessly 
dug and cared for; the rate of fertiliza
tion light, if any; and the planting done 
half-heartedly. Much of this can be 
attributed to the lack of knowledge of 
kudzu’s requirements and the slow ac
ceptance of kudzu as a crop. Then, 
too, most all of the established kudzu 
had been allowed to run at will, and 
there was a definite fear that it would 
take over all the open land and woods.
' Since the early days of the Soil Con

servation Service when kudzu was first 
promoted as a crop, there has been col
lected a lot of valuable information 
about the establishment and uses of the 
crop which has in turn proven most of 
the fears unfounded. However, some of 
those early plantings have not come 
into production even with time, which 
usually has compensated for the lack of 
good planting practices and later fer
tilization.

Such stands were found in different 
parts of the Southeast on various soil 
types. A number of them were studied

with the idea of determining just what 
kind of treatment it would take to make 
these stands produce a crop. Several 
typical sites were selected during the 
late winter of 1942 and a series of plots 
laid out on which potash (60% mu
riate) and phosphate (18% superphos
phate) were applied at the rates of 200 
and 600 pounds respectively, alone and 
in combination. After the fertilizer 
was applied, all of the plots were thor
oughly disced.

On Mr. Franklin’s Farm
One of the farms selected was H. A. 

Franklin’s at Ellaville, Georgia. The 
land had been abandoned because of 
low yields of cash and feed crops. The 
farm had been planned as part of the 
Soil Conservation Service Project, with 
headquarters at Americus, Georgia. 
The planting was done in the spring of 
1937 by the boys in the Civilian Con
servation Corps camp. Since then 
nothing had been done to the kudzu 
and it had not made enough growth in 
the five years to cover the ground com
pletely.

The soil is a Rustin Sand with about 
three-fourths of the topsoil washed 
away. It would very likely be class 3B 
according to the land use capability 
classification. Not a particularly en
couraging layout, but there is a sizable 
area of such abandoned lands that will 
have to be covered soon.

By the end of the growing season of 
1942, the effects of the fertilizer was 
very evident. The potash and phos
phate plots were better than the checks,

6
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but where the potash and phosphate 
were applied.together at the rates of 
200 and 600 pounds per acre, the kudzu 
had covered the ground completely. 
There was no room for doubt as to the 
best plots.

This abandoned land is producing a 
crop again, but the kudzu needed help 
to get a good start after a five-year 
struggle. These plots will continue to 
be observed from time to time. This 
past spring identical applications of 
potash and phosphate were repeated on 
these same plots.

The old saying “the proof of the pud
ding is in the eating” is well demon
strated by Mr. Franklin’s cow that was 
grazing in the field where the kudzu 
plots are located. It was interesting to 
watch her. She would graze across an 
area of about 20 yards, turn, and go 
back. Since the plots had been re
staked, we could see that she would 
graze about three bites beyond one line 
of stakes before turning. When we 
checked that particular area, we found 
that it was one of the plots on which 
potash and phosphate had been applied 
in combination. The cow knew there 
was a difference, but she could not tell 
us except in the amount and quality

of the milk and her general good con
dition.

All this top growth is in addition to 
the hidden root growth that is building 
the soil.

The use of borax on kudzu may 
prove as startlingly effective as it has on 
alfalfa. Near Augusta, Georgia, kudzu 
was not making the growth expected 
and needed to control erosion even with 
liberal amounts of fertilizer and sewage 
sludge. Rather late in the season (June 
1945) four plots were laid out on which 
borax was applied at the rate of 20 
pounds per acre alone and in combina
tion with 200 lbs. of potash per acre.

Observations made in the late fall of 
1944 and during the present growing 
season indicate that the borax is bene
ficial to the growth of the kudzu. The 
plot with the borax and the potash was 
the best. No definite conclusions can 
be drawn or recommendations made, 
but the indications are interesting to 
say the least.

Another series of plots was established 
in Stewart County, Georgia, with pot
ash, phosphate, and borax. These plots 
will be of additional interest due to the 
fact that crowns were dug from this 
field during the winter 1944-5. Not

Photo Courtesy U. S. Army Signal Corps
O n th e  p lo t*  in  th e  »trlp  above, p otash  and b o ra x  w ere applied  to  th e  to p  p lo t*  (u p p e r l e f t )  and to  

th e  b o tto m  p lo t. T h e  two in  th e  cen te r  w ere ch eck  p lo t* .
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P o ta sh  alone

P h o sp h ate  alone

C h eck  p lo t in  th e  fo reg ro u n d . R ig h t above th e  ch eck  p lo t is  th e  p otash  and phosphate p lo t where 
th e  cow grazed b a ck  and  fo r th  w ithout m issing th e  edge th ree  b ites .

only can the effect of all the elements 
on the top growth be studied, but the 
root development can be determined.

Information on root development has 
not received much consideration up to 
date. There is a definite possibility 
that quality kudzu crowns will be in 
good demand. The production of such

crowns should get some attention so 
that the demand can be supplied. There 
are many thousands of acres of aban- X 
doned and marginal land that needs to 
be covered with kudzu for erosion con
trol and the production of high quality, j 
home-grown protein hay. In addition 

( Turn to page 45)



What Is the Best Method 
of Applying Fertilizer?

Q eo ^ e &  C o ll,

Salisbury, Maryland

IN his “Farmer’s Manual,” written in 
1819, Frederick Butler has this to 

say in regard to successful farming: 
“We are all sensible that two great evils 
have uniformly obstructed the attain
ment of this great objective; the one is 
where the farmer runs too hastily into 
hew and visionary schemes and the 
other when he adheres too obstinately 
to such old practices as are obviously 
bad.”

Farmers have not changed much dur
ing the 125 years since his book was 
written, for they rushed into band 
placement too fast and without suffi
cient evidence that this method would 
work on their soils, their crops, and 
under their conditions, and as a result 
many band-placement machines are 
now rusting away under sheds or be
hind barns. In the past two or three 
years farmers have followed the same 
headlong rush to apply fertilizers on 
the plow sole or bottom of the furrow.

Changing Methods
It is true that methods of applying 

fertilizers are changing and today more 
farmers are plowing under fertilizer. 
Tomato growers in Delaware who con
tract with Libby, McNeil, and Libby 
are turning to plowing under the fer
tilizer because one year two of the 
first three prize-winners followed this 
method in growing their prize crops. 
In New Jersey in 1940, according to 
Dr. Tiedjens, not more than one per 
cent of the tomato growers plowed 
under the fertilizer despite the fact that 
the Department of Vegetable Garden
ing had recommended this practice 
since 1936. Since 1941 the number of

growers following this practice has 
rapidly increased so that by 1944 ap
proximately 50 per cent of the growers 
are plowing under all or part of the 
fertilizer. Reports from other states 
confirm this trend, but as with the other 
methods of applying fertilizer plowing 
under has its drawbacks as well as its 
good points.

At the 1944 Annual Meeting of the 
Vegetable Growers of America Dr. H. 
C. Thompson of Cornell reviewed and 
analyzed the experiments in placing 
fertilizer as reported by the Joint Com
mittee on Fertilizer Application and 
concluded from this study that no one 
method was best under all conditions. 
He compared six different methods of 
applying fertilizer—broadcast before 
plowing, broadcast after plowing, ap
plied in bottom of furrow, applied in 
bands, part of fertilizer in furrow and 
remainder in bands, and drilling in the 
fertilizer 3 to 4 inches deep. Professor 
C. B. Sayre in reporting for the North
east confirmed Dr. Thompson’s con
clusion that in such a large number of 
experiments, conducted under exceed
ingly different conditions of soil, rate, 
and kind of fertilizer, it is impossible 
to make any general recommendation 
for all types of conditions. However, 
Professor Sayre does say that generally 
speaking it appears that on the heavier 
types of soils the results are inclined to 
favor deep applications, particularly 
plowed-under; while on light soils more 
shallow applications, such as the band 
method or side-dressings, are indicated. 
When small amounts of fertilizer are 
applied, the band method seems to give 
the best results.

9
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The plow-under method of applying 
fertilizer when applied before plowing 
would seem to be best on heavy soils 
and in dry seasons, but with soils low in 
pH the fixation of phosphorus is greater 
under this method than when the fer
tilizer is placed in bands or in the fur
row. In a report from New York 
State, 800 lbs. of fertilizer broadcast 
and plowed under yielded but 4.82 tons 
of tomatoes per acre as compared with 
a yield of 7.91 tons when the fertilizer 
was applied half in the furrow and half 
in bands. This soil had a pH of only 
4.8, thus the heavy fixation of P when 
broadcast. Professor Sayre explains 
this by saying that on very acid soils 
with a high capacity for fixing P, fer
tilizer applied in bands or on the fur
row bottom is exposed to less soil sur
face and thus the fixation is less than 
when broadcast and plowed down. 
But he continues, “On the other hand, 
on soils not having such a high fixation 
capacity, the band or furrow method 
did not show any advantage over the 
other methods of applying the fertil- 
izer.

Dr. J. B. Hester, Campbell Soup 
Company,, recommends on medium 
and heavy soils that the nitrogen should 
be plowed down or disked in or the 
N and K plowed under with P in the 
row or all plowed under and a starter 
solution should be used. He further 
advises that on very light soils, for 
tomatoes, there is a question about 
plowing down the nitrogen as so much 
may leach that the plants will lack this 
element before the season is ended. 
Good results have been obtained on 
well-limed soils by plowing down or 
disking from 1,000 to 2,000 lbs. of a 
5-10-10 or 4-8-8 fertilizer. In 1939, 
those growers who placed high nitrogen 
in the row raised but 8 tons of tomatoes 
per acre while those who put the same 
amount on broadcast or applied it as a 
side-dressing got ah average yield of 15 
tons per acre. Dr. Hester sums up the 
question as follows: (1) apply potash, 
a small amount in the row and the rest 
as a side-dressing; (2) apply the bulk

of the fertilizer broadcast and disk or 
plow under before the plants are set 
with some in the row at planting time 
on heavy soils; (S) pre-fertilize the 
cover crop; and (4) use proper systems 
of band placements.

Broadcasting the fertilizer after plow
ing would seem to be the least preferred 
method. Dr. Thompson found in his 
survey that this method gave a larger 
number of lower yields than any other 
method, and it was especially poor on 
heavy soils. However, this method was 
very good on sandy loams. There is 
likely to be more fixation under this 
method when small amounts of fer
tilizer are applied, and in dry seasons 
this practice has given very poor results. 
It is, nevertheless, one of the safest 
methods of applying large amounts of 
fertilizer to .light, well-drained soils, 
but for best results should be combined 
with one of the other methods.

Results of Furrow Application
Applying all of the fertilizer in the 

bottom of the furrow produced more 
low yields than any other method. Re
ports from New York State on toma
toes indicate that 800 lbs. in the bot-. 
tom of the furrow gave the lowest yields 
of the six methods tested, but when 400 
lbs. were placed in the furrow and 200 
lbs. in bands, the yield was the highest 
of all methods tested. This method of 
placing the fertilizer in the furrow bot
tom is better in dry seasons than ap
plying it on the surface, and there is 
less fixation of P and K under this 
method. As it takes some time for the 
roots to reach the fertilizer when placed 
in the furrow bottom, it is advised that 
either a starter solution be used or a 
small amount of fertilizer be placed in 
the row, in the hill, or in bands close 
to seed. From New Jersey comes the 
report that when only P was placed 
deeply and N and K  were side-dressed, 
the yields were as good, if not better, 
than when the complete fertilizer was 
placed in the subsoil.

In growing peas for canning, Mary
land found that placing the fertilizer in 

( Turn to page 45)
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First Things First 
in Suit Fertility

B f  - A .  X .  J i a n g

Department of Agronomy, University of Illinois, Urbana, Illinois

ADOPTING into general agricul
ture practical systems of farming 

that will restore to the soils their virgin 
fertility and permanently maintain a 
high productive capacity is still the first 
and foremost material farm problem 
not only in Illinois but in all of the 
United States.

Food for plants is just as,necessary 
as food for animals, but as agricultural 
leaders and educators, we still have to 
make producers and consumers con
scious of the fact. Wartime production 
goals to increase feed, food, and fiber 
have seriously sapped our soils of their 
vital growth-producing substances. 
This stepped-up exploitation of the soil 
is leading rapidly to soil depletion, soil 
erosion, gullying, and abandonment.

T a b l e  1 .  C r o p p i n g  W i t h o u t  L e g u m e s  
R e d u c e s  Y i e l d s ,  M u m f o r d  P l o t s ,  M9, 

1943.

Rotation
Green

Manure

Corn 

8 yr.

yield

1943

s bu. 

Diff.

Corn, Wheat. . . Sw. cl. 82 80 o
Corn, Oats....... Sw. cl. 84 74 10
Corn, Oats........ None 72 59 13
Corn, Soybeans. None 74 54 20

As the fertility of the soil goes, so 
goes industry, government, and civiliza
tion. Every form of agriculture rests 
primarily on the productiveness of the 
land, and agriculture to a large extent

T h e w ealth  o f  I ll in o is  is  in  h e r  soil* and h e r  stren gth  lies  in its  in te llig en t d evelop m ent.”  
A b o v e : O ld A g ricu ltu re  B u ild in g , U niversity o f  I ll in o is .
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supports most of the other important 
industries.

In 1907 Dr. Cyril G. Hopkins stated 
before the State Farmers Institute that,

“If we succeed in Illinois in discover
ing, demonstrating, and practicing per
manent systems of profitable agricul
ture, this State will be the first example 
in the history of the world of adopting 
agricultural methods that will main
tain the fertility of the soil without the 
purchase of food and fertilizers from 
foreign nations.”
* Records from the Illinois soil experi
ment fields, established by Hopkins, as 
well as the records from many farms, 
stand out as monuments to and prove 
beyond any reasonable doubt that such 
systems have been discovered and that 
they have been demonstrated.

T a b l e  2 .  F a r m  L a n d  T h a t  H a s n ’t  
W o r n  O ut, I l l i n o i s  S o il  E x p e r i m e n t  
F i e l d s , 4 - y e a r  A v e r a g e  C o r n  Y i e l d s , 

1 9 4 0 -1 9 4 3 .

Location
Land
not

treated

Treated 
with 

M. L. P.
In

crease

Bushel Bushel
Aledo................. 76 112 36
Kewanee.......... 75 108 33
Carthage.......... 57 101 44
Mt. Morris.. . . 67 100 33
Dixon................ 69 101 32
Me. Nabb........ 66 101 35
Lebanon........... 54 103 47

Average........ 66 104 38

M-manure; L-limestone; P-rock phosphate.

During the past four years, 1940- 
1943, an emergency period when de
mand for high production was greatest 
and when fertilizing supplies were 
hardest to get, seven of twelve soil ex
perimental plots on dark-colored soil 
produced an annual average yield of 
103.7 bushels of corn per acre. This 
was an increase of 38 bushels per acre 
annually over the untreated land on 
the same fields. More significant than 
the record itself is the fact that these 
yields were secured during the 1940-43 
emergency period without having pur

chased or applied a single pound of off- 
the-farm fertilizer since 1924. Previous 
to 1924 limestone and rock phosphate 
had been applied in 'sufficient quantities 
to insure maximum production for an 
indefinitely determined time, and the 
end of that time has not yet been 
reached.

In the same period, under exactly the 
same treatment conditions as stated 
above, six experimental plots on light- 
colored soils in the southern part of the 
State produced an annual average acre- 
yield of 31 bushels of wheat, an in
crease of 25 bushels an acre annually 
over the untreated land on the same 
fields.

How unfortunate, indeed, when the 
war emergency arose, that practice and 
adoption had not kept up with dis
covery and demonstration. After two 
such wars in 25 years the road ahead 
should be clear. Every effort, individu
ally and collectively, should be made to 
conserve and replenish the soils with 
an abundance of materials that will in
sure continuous and permanent eco
nomical agricultural production. This 
aim is entirely feasible as indicated by 
the encouraging progress of the past, 
even though that progress may have 
been slow. Illinois farmers alone have 
applied during the past 25 years 25,- 
000,000 tons of agricultural limestone 
on Illinois soils. They are now apply
ing limestone at the rate of more than
3,500,000 tons annually. If this can be 
continued for 15 to 20 years, all of the 
acid soils in the State will have been 
limed sufficiently to support maximum 
soil-building legume crops; and that is 
a fundamental step in a permanent and 
economical agricultural program. Other 
states, too, are following this lead. Some 
are increasing their use of limestone 
so rapidly that they may even soon pass 
us in annual applications.

In addition to limestone, rock phos
phate, superphosphate, potash, and sup
plementary fertilizers are being used to 
the full extent of available supplies. 
However, even this stepped-up usage 
does not begin to maintain these im
portant plant-food elements. Illinois
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alone would have to apply more than 
| 10,000,000 tons of rock phosphate or its 
equivalent, and 200,000 tons of potas
sium chloride in the next 10 years to re
plenish and maintain in its soils the fast 
diminishing supplies of these materials.

Usage figures are encouraging from 
the farmers’ standpoint. They indicate 
that even under pressure of war emer
gency and much advertising, farmers 
are still keeping scientifically sound, 
permanent, and profitable soil-building 
methods uppermost in their minds.

Let us as leaders be sure that we do 
not stray from the fundamental truths 
in the excitement of research findings 
which constantly supply newer, more 
glamorous, and brighter prospects. For 
fear of straying, it is well to recall again 

I and again the steps and the order of 
I their sequence in a permanent and eco

nomical soil fertility program.

Recommended Steps
1. If needed, establish and maintain 

good drainage; where necessary, use 
supporting practices—contour farming,

I grass waterways, and terraces to keep 
] soil, water, and plant food in place.

2. Invoice the soil’s acidity and plant- 
i food requirements by making soil tests, 
I tissue tests, observing plant symptoms 
| and planned field trials.

CORN
NONE

T h e  1 9 4 3  co rn  yields fro m  M orrow  p lots T h e 6 8 th  crop  fro m  these old  exp erim en tal p lots dem on- 
I  s tra te s  so il e x p lo ita tio n  and so il p rod u ctiv ity  m ain ten an ce . From  le f t  to  rig h t, bushels p er acre ,

1 6 ,  2 6 ,  5 3 ,  6 0 ,  8 4 ,  1 0 0 .

3. Correct soil acidity; supply cal
cium and magnesium by the use of 
agricultural limestone.

4. Where deficient, supply phos
phorus and potassium in quantities suffi
cient to replace all losses by crop re
moval or otherwise at maximum pro
duction levels.

5. Establish cropping systems with' 
proper balance between intertilled, 
small grain, and grass-legume sod 
crops.

6. Maintain a desirable physical con
dition in the soil, insure maximum 
water-holding capacity, and supply 
adequate nitrogen by judicious utiliza
tion and careful conservation of leg
umes, crop residues, and animal ma
nures.

Elaboration on some of the steps out
lined above will help to make them 
more thoroughly understood.

Leading to their crystallization was 
the defining of fairly well-established 
physical and chemical facts.

Important physical facts are those of 
seed, home, light, temperature, and 
water. The chemical facts established 
were those related to nutrition or plant 
food. The kind of chemical elements 
required to grow normal plants was de
fined. They were C, H, O, N, P, K, 
S, Ca, Mg and Fe; more recently others
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So y b ean s resp ond  w ell to  good so il tre a tm e n t as do a ll  o th er crop s on sou thern  I llin o is  light-colored  
so ils . A b o v e : No tre a tm e n t. B e lo w : R esid ues, lim e, phosphate, p otash .

have been added. Having determined 
the kind of food plants live on, it was 
necessary to know the relative quanti
ties needed, their source, abundance, 
and availability. It was learned that 

•C, H, O making up 95 per cent of the 
total plant came from the air and water 
surrounding it. The soil seemed well 
supplied with Fe and S, only traces of 
which were needed by the plant. That 
left N, P, K, Ca, and Mg to be taken 
care of. These elements come from the 
soil and are used’by the plant in fairly 
large quantities. Unproductive soils are 
usually quite deficient in one or more of 
them. For these reasons many ways 
and means of returning these necessary 
plant-food elements have been devised. 
The Illinois system of permanent soil 
fertility is one. Because of the require
ments for N, P, and K a large fertilizer 
industry dealing in these materials has 
grown up.

i

u

A Yard Stick for Comparison
In deciding what to do, three funda- i 

mental principles are involved and cer- • 
tainly should be maintained as a yard- J 
stick in any rational program for soil ! 
fertility restoration or crop fertilization. 
These are: 1. Economy, 2. Sufficiency, !
3. Permanency.

Take, for example, agricultural lime- j 
stone which has been used in the Illi- j 
nois system instead of burned lime. It ; 
is more easily obtained locally, and it is 
cheaper than burned lime. The econ
omy of limestone has encouraged larger 
initial applications and wider use. 
Because of these facts and the further 
fact that it lasts longer in the soil, it is 
exerting a much greater influence than 
burned lime.

Rock phosphate recommended highly ! 
and used widely in the Illinois program 
is another example of how an effective j 
economical product encourages suffi- *
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cient applications during time of pros
perity and gives permanency and sta
bility during times of depression.

Likewise, legumes, animal manures, 
and crop residues utilized properly in 
the cropping system are a fundamental 
part of the philosophy of economy, 
sufficiency, and permanency. Legumes 
gather nitrogen from the air’s abundant 
supply and return it to the soil. They 
also supply necessary active organic 
matter along with other residues to give 
tilth, aeration, water-holding capacity, 
and life-giving energy to the millions 
of essential soil organisms.

Thus far in our program very little 
has been said about potash. It is a 
well-known fact that plants require 
relatively large quantities of this nutri
ent and where not available in soils, 
yields are notably low and of poor 
quality. Potash deficiencies have long 
been recognized in the peaty alkaline 
swamp areas and also in most sandy 
regions. However, when analyzed, silt 
and clay loams of Illinois showed high 
potassium content, resulting in the con
clusion that this large supply of natural 
potassium in the soil could be freed for 
use by plants, if legumes were grown 
and all plant residues were returned to 
the land. This theory worked out in

practice for a time, but when yields were 
increased by the use of limestone, phos
phate, and legumes, and by high-yield
ing new crop varieties, it was obvious 
that potassium deficiencies were limit
ing yields. Potash fertilization is now 
playing a very important role and it is 
apparent that its application to and 
maintenance in the soil will be one of 
the major problems confronting Illinois 
farmers in the future.

T a b l e  3 . P o t a s h  D e f i c i e n c i e s  D e v e l o p  

I l l i n o i s  S o i l  E x p e r i m e n t  F i e l d s  1 9 1 0 - 
1 9 4 3 .

Location

Increases for potash* 
Light-colored soils 

Com yields bushels
Diff.

First 
8 years

Last 
8 years

Oblong......... 2 25 23
Toledo.......... 7 32 25
Raleigh......... 4 22 18
Ewing........... 7 27 20
Enfield......... 4 21 17

Average.. . 5 24 19

*-Potassium chloride in addition to limestone, 
rock phosphate, legumes, and crop residues.

P otash  h elp s lim esto n e and p h o sp h ate  to  grow legum es and supply th e  m uch-needed n itrogen  on 
lig h t-co lo re d  so ils  o f  sou th ern  I llin o is . L e fts  L im estone and p h o sp h a te ; r ig h t :  lim estone, phosphate.

and potash .
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T a b le  4 . P o t a s h  D e f ic ie n c ie s  D evelop  
I l l i n o i s  S o i l  E x p e r im e n t  F ie ld s  1 9 1 0 -  

1 9 4 3 .

Location

Increases for potash* 
Dark-colored soils 

Com yields bushels
Diff.

First 
8 years

Last 
8 years

Carlinville.. . 3 12 9
Carthage___ 0 4 4
Clayton........ 4 10 6
Dixon........... 4 7 3
Lebanon. . . . 3 7 4
Mt. M orris.. 0 7 7

Average... 2 8 6

* Potassium chloride in addition to limestone, 
rock phosphate, legumes, and crop residues.

Rather striking data from five soil 
experiment fields on light-colored soils 
in southern Illinois and from six fields 
on dark-colored soils emphasize the im
portance and seriousness of this prob
lem. These fields have been operating 
since 1910 to the present date, and over 
a period of 34 years, it is possible to 
compare findings of the first eight years 
of experimentation with those of the 
last eight years. Looking at corn yields 
for the first eight-year period on the

five light-colored soils we find there is 
an average increase of five bushels art 
acre annually for potash salts over lime
stone, phosphate, crop residues, and leg 
umes. In the last eight-year period 
potash gave an average increase of 24 
bushels per acre, a difference of 19 
bushels. Even on dark soils there is a 
difference of six bushels an acre in re
sponse between the two periods—the! 
first period showing two bushels fon 
potash and the last period showing am 
eight-bushel increase.

The road to permanency in agricul-i 
ture has been oudined, mosdy paved,: 
and partially used. During this time; 
of prosperity the plan should be widely 
and enthusiastically acclaimed lest its. 
use be stopped completely when lower 
incomes prevail.

In the future, fertilizing materials 
other than those in common use will 
constantly present themselves for con
sideration in the scheme of things. Cer
tain superphosphates have always been 
with us and others are coming to the 
front very fast. When and where they 
should fit into the oudined program 
can be readily determined by applying 
the yardstick of economy, sufficiency, 
and permanency. At present prices 
superphosphate is more cosdy than rock 

(Turn to page 47)

A n o th er in sta n ce  w here p otash  m ade th e  d ifference in  grow th o f  legum es. L e f t :  R esidues, lim estone, 
p h o sp h a te ; r ig h t :  resid ues, lim esto n e , p hosp hate , p otash .



Potash—In War and Peace

,2)/-. W J. t u r r e n t in e

Washington, D. C.

W ITH  the greatest war in history 
now behind us and with the 

equally great task of reconstruction 
now confronting us, any statement of 
facts pertinent to America’s potash 
problem perforce must relate to the war 
years, for what lies ahead is still too 
nebulous to discuss realistically. At the 
same time, the future must be contem
plated if thereinto we are to advance 
with any hope whatever of maintain
ing an economy under which our much 
cherished way of life can survive. 
While this is the Nation’s problem, it 
is likewise the problem of each one of 
us who in the aggregate contribute to 
and in fact comprise the national econ
omy. We whose activities are devoted 
to the promotion of agricultural pros
perity recognize not only our respon
sibilities but likewise the intimacy with 
which our own prosperity is tied in 
with that of the farmer. That puts 
farmer interests foremost and thereby 
clarifies for us the objectives toward 
which our own reconstruction planning 
must be directed.

In contrast to the uncertainties of 
the future, the war-years’ record of per
formance of the American potash in
dustry is clear and is one in which the 
Nation takes pride, bestowing thereon 
the praise earned in common with in
dustry in general for its all-out contri
bution to the winning of the war.

The potash industry, with the out
break of war in Europe and long before 
Pearl Harbor, foresaw the role which 
it might be called upon to play in pro
viding agriculture with an essential 
plant food and proceeded promptly to 
expand its production capacity. This

process of expansion had to be contin
ued up to the present to keep abreast 
of the ever-expanding demands of agri
culture. Finding itself the only avail
able source of potash outside of Axis 
domination, it assumed the responsi
bility of supplying also the require
ments of Canada on a rapidly increas
ing scale, of the American chemical 
industry, increasing its demand six
fold, and with quotas set aside for 
Lend-Lease shipments to other friendly 
nations. To supply these many and 
essential requirements, production was 
increased from 250,000 tons K aO in 
1938, the last noi'mal prewar year, to 
the present production rate of 892,000 
tons K sO per year.

This tonnage is the output of five 
production units, namely, three mines 
and refineries in New Mexico, a large 
refinery in California, and a smaller 
one in Utah.*

Production and Deliveries
This expansion with its attendant 

risks, it is significant to note, was 
undertaken voluntarily, was privately 
financed, and was accomplished with
out Federal aid; no accurate measure 
could possibly have been had of the 
hazards to be confronted post-war. 
Throughout this period the problems 
of labor supply and rising wages, pri
orities on and allocations of machinery 
and supplies, and box-car scarcity had 
to be solved in common with industry 
in general operating at maximum 
capacity under war conditions. Despite

* For a description of these plants and their 
operation see “Potash in North America,” pub
lished by the Reinhold Publishing Corp., 330 West 
Forty-Second Street, N. Y.
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mounting costs of production, there 
was no increase in wholesale price of 
the products of mines and refineries, 
even prior to the orders of the Office 
of Price Administration.

Typical of this production record is 
the calendar year of 1944, during which 
deliveries of potash for agricultural use 
reached a new high. Figures released 
by the American Potash Institute cov
ering deliveries for that calendar year 
by the five major producers show a 
total of 806,367 tons K 20  contained in 
1,380,446 tons of salts delivered in the 
United States, Canada, Cuba, Puerto 
Rico, and Hawaii. This represents an 
increase of 98,041 tons KzO or 15.7% 
over 1943, the previous high year.

Muriate of potash, 60% grade, was 
by far the most popular material, rep
resenting 77.7% of the total K20 .  The 
two sulphate forms, sulphate of potash 
and sulphate of potash-magnesia, made 
up about 8% of the total; the 50% 
muriate of potash grade 7.2%; and ma
nure salts 7.1%. Most of the increase 
in potash delivered was in the form of 
60% muriate of potash, with the sul
phate forms and the 50% muriate grade 
also above 1943. Manure salts deliv
eries were a little behind the preceding 
year.

Deliveries for agricultural purposes 
in the United States totaled 652,260 tons 
k 2o , an increase of 13.6% over last 
year. This potash went to 40 states and 
the District of Cdlumbia, one more 
state than last year.

The eight leading states for potash 
deliveries in 1944 were Georgia, Ohio, 
Virginia, Florida, North Carolina, Illi
nois, Maryland, and South Carolina, in 
the order named. Each took more than
40,000 tons K 20 .  This list contains 
the same states as in 1943, but there is 
a significant shift in the order. Ohio 
was second and Illinois sixth in 1944; 
while in 1943, these states were fifth 
and eighth, respectively, indicating the 
increasing importance of the Midwest 
as a market for potash.

Canadian deliveries reached a record 
total of 44,629 tons K20  in 1944, an 
increase of 33.7% over 1943. Deliv
eries in Cuba were 2,831 tons, an in
crease of 158% over the preceding 
year; while Puerto Rico took 15,191 
tons K20 , an increase of 32.8%. Deliv
eries to Hawaii were 8,336 tons K20 , 
67.1% over 1943.

Deliveries of potash salts for chemi
cal use in 1944 were 133,343 tons of 
salts containing an equivalent of 83,120 
tons KoO, a reduction of 1,247 tons

Potash Deliveries 
Short Tons KjO

Agricultural

United States:
Muriate 60% ....................

60% ....................
Manure salts.....................

Sulphate and Sul. Pot.-M ag..

Total...................................
C anada.. . . , ............................
Cuba............................. ..
Puerto R ico..;........................
Hawaii.........................................

Total Agricultural...................
Chemical Potash......................

Grand Total..............................

Calendar year 
1944

Calendar year 
1943

Oct.-Dec.
1944

Oct.-Dec.
1943

503,082
50,266
47,971
50,941

431,146
48,420
49,006
45,731

133,059
14,748
9,305

14,156

113,827
13,531
16,546
12,753

652,260
44,629

2,831
15,191
8,336

574,302
33,377

1,096
11,443
4,988

171,268
12,551

1,172
3,312
2,412

156,657
10,217

217
25
92

723,247
83,120

625,206
84,367

190,715
21,127

167,208
23,958

806,367 ..709,573 211,842 191,166
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Potash Deliveries 
Short Tons K2O 

(United States, Canada, Cuba, Puerto Rico, Hawaii)

Muriate............... .....................
Manure salts............................
Sulphate and Sul. Pot.-Mag.\
Total agricultural. 

I Chemical potash.

Grand total.

Jan.-March 1945

176,614
14,722
15,409

206,745
24,475

231,220

Jan.-March 1944

156,132
23,454
13,746

193,332 
21,164

214,496

K20  or 1.5% under 1943. This potash 
went to 26 states and Canada. The 
muriate form comprised 97.8% of the 
total K 20 .

In the fourth quarter of 1944, deliv
eries for agricultural purposes in the 
United States amounted to 171,268 
tons K 20 ,  in Canada to 12,551 tons, 
in Cuba to 1,172 tons, in Puerto Rico 
to 3,312 tons, and in Hawaii to 2,412 
tons. This made a total of 190,715 tons 
K ,0  contained in 357,352 tons of salts. 
All of these deliveries were above cor
responding figures for 1943. Chemical 
deliveries during the quarter were 
21,127 tons K20  contained in 33,956 
tons of salts, 1.5% below 1943.

And, during the first quarter of 1945 
the. industry maintained its record- 
breaking schedule by delivering a total 
of 434,008 short tons of potash salts, 
containing 231,220 tons K20 .  This 
represented an increase over the cor
responding period last year of 2% in 
salts and 8% in KzO, delivered in the 
United States, Canada, Cuba, Puerto 
Rico, and Hawaii, by the five major 
producing companies, according to 
data released by the American Potash 
Institute. Deliveries for agricultural 
use amounted to 394,575 tons of salts 
with an equivalent KaO content of 
206,745 tons. Making up this total 
were 297,498 tons of muriate of pot
ash, 55,570 tons of manure salts, and 
41,507 tons of sulphate of potash and 
sulphate of potash-magnesia. Deliv
eries for chemical use amounted to

39,433 tons of salts with equivalent 
K 20  content of 24,475 tons K20 .

It is recalled that early in 1943 potash 
was placed under allocation by the War 
Production Board. Priority was given 
the chemical industries because of their 
more intimate and direct services to the 
war effort not only through providing 
munitions but also through supplying 
products essential to a multitude of 
other vitally important manufactures, 
both military and civilian. Also, at 
one time, Lend-Lease demands were 
granted priority over those of agricul
ture, fortunately canceled, however, 
when agriculture through its official 
spokesmen made its requirements bet
ter understood.

During the fertilizer year, 1944-45, 
the War Production Board allocated a 
total of 871,000 tons K20 ,  equivalent 
to 1,618,000 tons of potash salts, of 
which the high grade, 60% muriate 
contributed 704,000 tons K20 , or
1.141.000 tons of KC1 of 98% purity. 
Minor tonnages of 50% muriate, potas
sium sulphate, and sulphate of potash- 
magnesia were also included. Of this 
total, United States agriculture (in
cluding Puerto Rico and Hawaii) was 
allocated 718,000 tons K 20 , an increase 
of 114,000 tons over the corresponding 
allocation of 1943-44. Included also 
were 98,000 tons K20  allocated to 
chemical and metallurgical industries,
42.000 tons to Canada, and 15,000 tons 
to the Foreign Economic Administra
tion.
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This record of achievement is sum
marized in the accompanying chart, 
“Potash Deliveries: Agricultural and 
Chemical, North America.”

For the current fertilizer year, 1945- 
46, the War Production Board had 
under allocation as of June 1, 1945, an 
estimated total of 892,000 tons K.20 ,  of 
which 724,000 were assigned to agri
cultural use within the United States, 
Puerto Rico, and Hawaii. Of the bal

ance 103,000 tons KzO were assigned 
to chemical use, 45,000 tons to Canada, 
and 19,000 tons to FEA and other ex
ports, allocations now subject to change 
with the change from war to peace 
which has intervened. It is still too 
early to forecast what shifts in demand 
will result from reconversion, it appear
ing obvious that those applications of 
potash salts in munitions production 
will be among the first to be discon
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tinued; and it can be 'presumed that 
any potash released from other allo
cations will be made available for agri
cultural use.

Since V-J Day, the War Production 
Board’s controls of essential commodi
ties in tight supply have undergone a 
rapid rate of elimination. While the 
demand for potash still seems to exceed 
supply, it remains to be seen how much 
longer its control will be retained. 
This control has proven of great use
fulness to both producers and pur
chasers of potash, due to the excellfent 
judgment and firm adherence to the 
equitable treatment of all alike, exer
cised by the officials of that Agency. 
Among those meriting special mention 
is Mr. Dale C. Kieffer who for many 
months was in active charge of potash 
allocations. It is recalled that potash 
was allocated to all buyers on the his
toric base of prior purchases, a prin
ciple that received wide approbation,
THOUSAND TONS 

k2<>

the few exceptions being registered 
principally by those fertilizer compa
nies whose mixed-goods business ex
panded during the war years to a de
gree where the historic base no longer 
provided adequate potash tonnages. 
This was unfortunate in the extreme 
but unavoidable without abandoning 
an allocation system that otherwise 
gave great satisfaction with no alter
native that was not chaotic.

Thus, at the end of the war we find 
our domestic potash industry devel
oped to a point where it is supplying 
with success virtually the full require
ments of the Western Hemisphere. At 
no time throughout our great emer
gency has the Nation’s stupendous war 
effort been impeded in the slightest 
degree by any inadequacy of potash 
supply. Apprehension, however, was 
to the contrary, for there were still 
many left who recalled vividly the 
Nation’s experience in World War I,
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when, at its outbreak, we were caught 
with scarcely a vestige of a potash in
dustry of our own, prior thereto our 
dependence on the German potash 
monopoly being absolute. Even as re
cently as 1937 we still were importing 
50% of our supplies from the European 
Potash Cartel. Perhaps it did call for 
considerable credulity oh the part of 
those who were not familiar with the 
competence and courage of our newly 
developed industry to visualize the 
achievement which is now a matter of 
record.

But now we come to reconstruction 
and face the future which depends so 
absolutely upon the success with which 
we reorganize ourselves back upon a 
peacetime basis. We have seen agri
culture at an all-time high economic 
level, enjoying that state of prosperity 
which results from full employment. 
At that level of income the farmer has 
bought and used unprecedented ton
nages of fertilizers and has demanded 
as never before the high-analysis 
grades, a farm income, and a tonnage 
that called for 718,000 tons KoO in 
1944-45. Unemployment confronts us, 
but it is yet too early to see how soon 
it will be before it results in a reduc
tion in the consumption of farm prod
ucts. The American people like their 
three square meals per day and will 
get them so long as they have the price, 
and to that a job is the first essential.

Fertilizer and Farm Income
Farm prosperity depends on employ

ment. That relationship is a matter of 
record. Likewise the gross tonnage of 
fertilizer purchased in one year is deter
mined by the gross farm income of the 
preceding year. This relationship has 
held with uncanny constancy for many 
years past as shown by numerous arti
cles published by the economists and 
statisticians of the U. S. Department 
of Agriculture. It is a dependable 
guide and is the only economic law 
seemingly that can be applied with any 
definiteness in forecasting fertilizer 
consumption. Since potash currently 
is retailed almost exclusively as a mixed-

goods ingredient, the same law applies 
also to potash consumption. These re
lationships are plotted in the accom
panying charts, “Expenditures for fer
tilizer and previous year’s cash farm 
income.”

This subject has been competently 
and realistically discussed in the U. S. 
Department of Agriculture publication, 
“Plant Food Memorandum Report No. 
11,” prepared for the Committee on 
National Fertilizers and Lime Policy 
of that Department by Dr. F. W. Par
ker, Assistant Chief, Bureau of Plant 
Industry, and his staff, in our opinion 
constituting one of the most useful dis
cussions of the subject of fertilizers 
issued by that Department.

In forecasting the plant-food con
sumption by United States agriculture 
five years hence (1950), the state of 
over-all national employment and the 
resulting gross farm income are recog
nized as the determining factors. Thus, 
three sets of economic conditions are 
considered: Full employment, with a 
gross farm income of $16.5 billion; 
some unemployment, with an income 
of $12 billion; and considerable unem
ployment (depression), with a farm 
income reduced to $8 billion. The 
conclusions reached on these supposi
tions are summarized in the tabulation 
on page 42.

From this tabulation it is seen that 
with the full play of economic forces 
controlling consumption, namely, gross 
farm income which relies on the state 
of employment providing workers with 
money wherewith to purchase farm 
produce at fair prices, the consumption 
of potash in agriculture may amount 
to 650,000 tons if we are so competent 
in the management of our domestic 
economy as to maintain “full employ
ment.” On the other hand, should we 
fail in that vitally important undertak
ing and thus permit a depression to 
come upon us, then potash consump
tion may drop to only 380,000 tons. 
With partial success, intermediate be
tween full employment and a depres
sion, there may result the intermediate 

( Turn to page 42)
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Borax on Crimson Clover 

in Tennessee
^  _ JJe n d ric ls

Extension Agronomist, University of Tennessee, Knoxville, Tennessee

CRIMSON clover is the most impor
tant winter legume produced in 

Tennessee. In 1944, there were seeded 
over 400,000 acres in this State. It is 
also an important winter legume in 
portions of the states bordering Ten
nessee, and large acreages are seeded 
along the eastern shore.

Successful early seeded crimson clover 
is the most productive fall, winter, and 
spring pasture of any crop produced in 
this State, and its value as a green- 
manure crop either on land pastured or 
unpastured is not surpassed by any 
other winter legume.

As a companion crop seeded with 
small grain or ryegrass, it also adds 
materially to the pasture possibilities, 
and the combination adds to the ero

sion-control and green-manure value of 
small grains when turned under.

Tennessee produces approximately 
50 per cent of all the crimson clover 
seed grown in the United States, and 
the possibilities for expanding seed pro
duction in this State will be more fa
vorable with the advent of additional 
seed harvesting machinery. The prin
cipal hazard in producing crimson 
clover for pasture, green manure, or 
seed is securing a satisfactory stand of 
clover, because of the weather condi
tions at the time it should be seeded 
for the greatest value both to the land 
and for a pasture crop. In the moun
tain areas of the State it should be 
seeded in July, and for the remainder 
of the State by August 20, when it is
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being seeded primarily for pasture. Un
fortunately, during these most favor
able seeding dates the rainfall expec
tancy is very undependable.

Crimson clover, being small seeded 
and having a shallow root system in 
the seedling stage and requiring very 
little moisture to sprout it, often per
ishes soon after emergence due to in
sufficient moisture in the land. It nat
urally follows, therefore, that if some 
simple practice which would eliminate 
any hazards in securing a stand could 
be found, it would favorably affect the 
possibilities of expanding crimson clover 
acreage in this State and would mate
rially affect the cropping system and 
livestock production program.

Demonstrations Established
Naftel, of the Alabama Station, was 

the earliest observer to note that borax 
applied to the land before seeding 
crimson clover assisted in maintaining 
a stand of the tender seedlings during 
dry periods following emergence^

In 1942, in five different counties in 
various soil areas of the State, it was 
decided to establish one-acre demon
stration plots using 25 pounds of borax 
per acre to determine if borax applied 
to land which was to be seeded to crim

N ovember 1945

son clover would: (1) assist in securing 
and maintaining a stand under adverse 
weather conditions; (2) increase the 
growth of the crimson clover for graz
ing purposes; and (3) increase the 
amount of seed to be harvested.

Field observations were made in the 
spring of 1943, and the effects were as 
follows: three reported either increases 
in stand or growth of clover, one re
ported no difference, and one reported 
it having been seeded so late it froze 
out.

The three demonstrations showing 
outstanding results were in Franklin 
County, the largest crimson clover seed- 
producing county in the country, and 
T . L. Mayes, County Agent, reported: 
(1) a thicker stand which withstood 
the drouth better; (2) treated area rip
ened the stand three days earlier; (3) a 
significant increase in seed yield; and 
(4) larger seed.

A sample of this seed was submitted 
by the county agent from both treated 
and untreated areas and they were 
analyzed by the State Seed Analyst for 
size of seed. The Seed Analyst, how
ever, reported that the difference in size 
was insignificant from a laboratory 
standpoint.

T. W. Hillsman, County Agent in

25
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Madison, a West Tennessee county, 
reported that the beneficial results on 
the demonstrations in that county that 
year were on the gray lands, which 
usually have poor under-drainage. 
Hillsman reported further that there 
was a distinct difference in the growth 
of the borax-treated area, and that the 
plants withstood the winter with a 
lower mortality as compared with the 
untreated area.

The Knox County demonstration in 
East Tennessee showed beneficial re
sults from borax treatment on the por
tions of the land that were gravelly 
and drouthy.

1943 Results
Since moisture conditions at seeding 

time in 1942 were adequate to secure 
a stand of clover in all places where 
the demonstrations were carried on, it 
was decided to continue the demonstra
tions. Accordingly, demonstrations of 
the same nature were established in 
1943 in 16 different counties. In 1943, 
there was again a favorable season for 
establishing stands of crimson clover 
and the results obtained were similar to 
those reported the previous year. The 
writer had an opportunity to observe 
about half of these demonstrations in 
the spring of 1944, some of which 
showed outstanding benefits from borax 
application, and some showed little or 
no benefits.

One interesting report was received 
from L. E. Hewgley, County Agent in 
Giles County, and I quote from his 
report:

“We established seven demonstra
tions on farms in this county. I have 
observed these demonstrations person
ally with the following results being 
most outstanding: (1) Considerably 
better stand was obtained on treated 
area, and better survival of young 
plants was particularly noted. (2) 
There is a big difference in color in 
the treated and untreated areas, the 
treated showing a much greener and 
darker color. Some of the farmers re
port that the livestock tend to graze 
the treated area in preference to the

untreated area. (3) Earlier and more 
pasture was furnished on the treated 
area. (4) Some of the demonstrators 
feel that the application of borax is 
justifiable on crimson clover.

“We had a very outstanding demon
stration on the farm of Mr. J. F. Hayes, 
which was very impressive, showing 
most of the advantages mentioned 
above. However, the difference is not 
as distinct now as it was earlier in the 
season.”

Since conflicting results were ob
tained from applications in both the 
fall of 1942 and 1943, it was decided 
in 1944 to establish quite a large num
ber of demonstrations to see whether 
it could be determined with finality 
whether we would recommend in the 
future an application of borax on crim
son clover in much the same manner 
that we do for alfalfa production. Ac
cordingly, 59 different counties agreed 
to establish a total of 869 demonstra
tions, using 25 pounds of borax per 
acre on a one-acre plot of ground, hav
ing an untreated area on one or more 
sides of the treated area.

In the spring, the writer had occa
sion to visit a few of these demonstra
tions and results have been received 
either directly from the farmer-demon- 
strator or from county agents on ap
proximately 20 per cent of the total 
number of demonstrations.

1944 Results .
The fall of 1944 was again abnor

mally favorable for securing stands of 
crimson clover so that the effect of 
borax in obtaining a stand of crimson 
clover in dry weather after seeding is 
still not answered satisfactorily for 
Tennessee conditions even after this 
large number of demonstrations. Look
ing over these reports and calculating 
the best I can, about 45 per cent of 
those reporting received an increase in 
the stand of crimson clover where borax 
was applied, about 55 per cent reported 
no increase. About 55 per cent re
ported an increase in the amount of 
growth of the plant where borax was 

' ( Turn to page 41)
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Secretary of Agriculture Clinton P. Anderson, 
speaking before the National Association of Com
missioners, Secretaries, and Directors of Agriculture 
at Memphis, Tennessee, on November 12 gave the 
farmers of the Nation their “honorable discharge.”

“The farmers have completed their war job,” he said. “They faithfully fulfilled 
each of the huge war goals for food, fiber, fats, and oils. And now agriculture has 
to convert from what it has become during wartime to what it wants to become 
in the promising years ahead. The U. S. farmer is fortunate in many ways as 
he faces this conversion. His financial position is solid. He has earned a good 
income, has reduced his debts to low levels, and has a nest egg in bank deposits, 
cash, and U. S. bonds. He has his government’s pledge that the prices of his 
war-expanded crops will be supported, if necessary, at not less than 90 per cent 
of parity for two years. He has national production adjustment and surplus 
handling machinery and he knows how to operate it. But probably most impor
tant, farmers and all of us interested in agriculture now have a ‘breathing spell,’ 
which we should use for a ‘thinking and planning spell.’ We are not up against 
desperate situations, as in 1933, that demand wholesale emergency action. How
ever, we can’t waste any time; we can’t drift along until the problems now ahead 
overwhelm and panic us with their urgency. Now—right now—is the time to 
dig up facts, to appraise them honestly, to develop needed unity in our thinking, 
and to make sound plans for the future of a strong and prosperous modern 
agriculture.”

Secretary Anderson believes that the logical starting point in this planning 
should be a parity income goal that would give agriculture a fair share of the 
national income, while encouraging the most efficient use of our agricultural 
resources. And because we know that full employment is the common goal of 
both industry and agriculture, the parity income goal should be agriculture’s fair 
share of the national income under full-employment, full-scale industrial activity.

He sees many methods that could be used in reaching this goal and some diffi
culties with any method chosen. Regardless of the difficulties, however, we must 
face the fact that farmers are entitled to and must have a fair share of the national 
income. One of the ways of assuring that fair share is to develop a system of 
parity prices that encourages the kind, of an agriculture the Nation needs, one 
that is not tied rigidly to the past, but is flexible enough to allow us to look to the 
needs of the future.

Dwelling briefly on additional methods that can be used by farmers and Govern
ment to help mold the pattern of agricultural production toward that needed in 
a full-employment economy, he feels that a national program to stabilize the 
consumption of agricultural products would, in effect, prevent declines in 
effective consumer demand. Some program of this kind could go a long way 
toward supporting farm prices by keeping people in the habit of eating good diets.

“Another device, and one that we have used in the past with good effect, is for

A IVew Era for 
Agriculture
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the Government to offer temporary incentive prices, as it did during the war, to 
increase production of commodities that otherwise might fall short of consumer i
demand.

“Also, we should not forget the Ever-Normal Granary in our thinking and 
exploring of the future. . . . The part the Ever-Normal Granary plays in any 
program for agricultural equality is highly important. We no longer have to 
fear moderate seasonal surpluses, because we now have the machinery to handle 
them—commodity loans to carry the extra supply over from year to year without 
breaking the price, and acreage adjustments to be made if necessary to shift 
acreage up or down. These have come to our rescue again and again in time I
of drought or great need, and we will need to continue to use this device in the 
years ahead.”

And last but not least, the Sefcretary emphasized, is our need to take stock of 
our agriculture as it is today and as it will be tomorrow, entirely aside from the 
problem of prices.. How are we going to improve our land-use to produce crops i 
more efficiendy, to make full use of the technical advances that are here and are 
coming? How are we going to achieve the full measure of conservation of our 
agricultural resources—our soil, water supply, and forests? How are we going 
to develop an expanded, free-moving trade with other nations, to broaden the 
whole base of our economy, provide increased opportunities for employment, and 
aid in preserving world peace ? All of these things must be considered, if we 
hope to plan for a genuine parity, a complete equality, for agriculture.

4 I
Although started as a wartime necessity, the prac
tice of farmers storing fertilizer during the winter | 
months has demonstrated its practicability and 
advantage to the user, says the U. S. Department 
of Agriculture, who again is urging farmers to do 
their fertilizer buying early. In advising farmers 
to make sure they will have their fertilizer on hand 

when needed, L. B. Taylor of the Production and Marketing Administration 
stated that “while supplies of raw materials to make fertilizers are estimated to 
be slightly more than in the 1944-45 season, there is the possibility of production 
and delivery congestions which will be more acute if farmers wait to the last 
minute to order out their fertilizer. The early movement of fertilizer is the key 
to a plentiful and satisfactory distribution of plant food in 1946 just as it was in 
the previous years.” It is estimated that last spring about 30 per cent of all the 
fertilizer used had been in farm storage for at least a part of the winter.

The Department offers the following good suggestions for storage: (1) Be sure 
to store fertilizer in a dry building where the flooring is above the ground. Never 
store fertilizer on the earth itself. (2) Stack bags close together to reduce the 
absorption of moisture from the air. (3) Exercise care in handling fertilizer so 
as to avoid breaking bags, as loose fertilizer would damage the good bags.
(4) Make separate stacks of mixed fertilizer, superphosphate, ammonium nitrate, 
or any other type of material. This makes it easier to clean up and keep separate 
if accidentally spilled. (5) As a precaution keep sodium nitrate and ammonium 
nitrate away from hay, feeds, and organic meals to prevent fires and be sure to 
burn all empty bags from which the sodium and ammonium nitrates are emptied.
(6) Protect farm animals by keeping them away from stored sodium nitrate and 
ammonium nitrate which might be injurious if eaten by them.

U.S.DA Urges 
Early Buying 
Df Fertilizer
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Cotton 
Cents 
per lb.

1910-14 Average 12.4
1920 .................... 32.1
192 1....................  12.3
192 2 .......   18.9
192 3 ....................  26.7
192 4 .............   27.6
192 5 ....................  22.1
192 6 ....................  15.1
192 7 ........* .........  15.9
192 8 ....................  18.6
192 9 ......................  17.7
193 0 ......................  12.4
193 1.......................  7 .6
193 2.......................  5 .8
193 3 .......................  8.1
1934...................... 12.0
193 5......................  11.6
193 6 ......................  11.7
193 7 ........' .............  11.1
193 8 .......................  8.3
193 9 .......................  8.7
194 0 .......................  9 .6
194 1......................  13.3
194 2 ......................  18.51
194 3 ....................  19.84
194 4 ......................  20.39

October  21.25
November. . .  20.78
December.. . .  20.85

1945
January  20.20
February  19.99
March  20.24
April............... 20.20
May..................  20.51
June...............  20.90
July..................  21.25
August  21.33
September. . .  21.72
October  22.30

192 0 .................... 259
192 1.................... 99
192 2 .................... 152
192 3 .................... 215
192 4 .................... 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
1933 .................... 65
193 4 ....................  97
193 5.................... 94
193 6 .................... 94
193 7....................  90
193 8 .................... 67
193 9 ....................  70
194 0 .................... 78
194 1.................... 107
194 2.................... 149
194 3 .................... 160
194 4 .................... 165

October  171
November.. .  168
December.. . .  168

1945
January  163
February.. . .  161
March  163
April............... 163
May.  ..........  165
June................ 169
July................  171
August  172
September.. .  175
October  180

Sweet
Tobacco Potatoes Potatoes Corn

Cents Cents Cents Cents
per lb. per bu. per bu. per bu.

10. 4 69.6 87..6 64 .8
17. 3 249.5 175..7 144 .2
19. 5 103.8 118 .7 58 .7
22 .8 96.7 104 .8 58 .5
19 .0 84.1 104 .4 80 .1
19 .0 87.0 137 .0 91 .2
16..8 113.9 171..6 99 .9
17..9 185.7 156. 3 69 .9
20 .7 132.3 114..0 78..8
20 .0 82.9 112 .3 89 .1
18..6 93.7 118..4 87..6
12..9 124.4 115..8 78..0
8..2 72.7 92..9 49..8

10..5 43.3 57..2 28.,1
12..9 66.0 59..4 36 .5
17 .1 68.0 79..1 61 .3
16..1 49.4 73..9 77 .4
17 .2 99.6 85 .3 76 .7
19 .9 88.3 91..8 94 .8
17 .2 55.5 76..9 49..0
15 .4 68.1 75 .4 47 .6
16 .0 ’ 70.7 85 .2 59 .0
26 .4 64.6 94 .4 64..3
36 .9 110.0 108. 3 79..5
40 .5 149.2 196..7 102..7
41. 8 141.0 213. 5 133 .3
41 .2 142.0 185 .0 113 .0
45 .1 143.0 164 0 106 .0
43 .5 150.0 175 .0 106 .0

41 .9 158.0 190..0 107..0
31 .8 165.0 201..0 106..0
21 .4 171.0 207..0 107..0
21 .4 174.0 211..0 107..0
42 2 177.0 214. 0 108..0
51 .2 180.0 220. 0 111. 0
56 .3 183.0 230. 0 112. 0
44 .9 167.0 256..0 113..0
43 .2 138.0 207..0 112. 0
45 .9 126.0 180 .0 113 .0

Index Numbers (1910*14 =
166 358 201 223
187 149 136 91
219 139 120 90
183 121 119 124
183 125 156 141
161 164 196 154
172 267 178 108
199 190 130 122
192 119 128 138
179 135 135 135
124 179 132 120
79 104 106 77

101 62 65 43
124 95 68 56
164 98 90 95
155 71 84 119
165 143 97 118
191 127 105 146
165 80 88 76
148 98 86 73
154 102 97 91
254 93 108 99
355 158 124 123
389 214 225 158
402 203 244 175
396 204 211 174
434 205 187 164
418 216 200 164

403 227 217 165
306 237 229 164
206 246 236 165
206 250 241 165
406 254 244 167
492 259 251 171
541 263 263 173
432 240 292 174
415 198 236 173
441 181 205 174

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
119.0 12.96 22.18
103.2 11.68 35.04
98.9 12.29 43.69

110.5 13.28 38.34
151.0 12.54 35.07
135.1 13.06 27.20
120.5 12.00 28.56
113.4 10.63 37.70
102.7 11.56 34.98
80.9 11.31 26.25
48.8 9.76 17.04
38.8 7.53 9.74
58.1 6.81 12.32
79.8 10.67 26.12
86.4 10.57 35.56
96.0 8.93 31.78

107.1 10.36 30.24
66.1 7.55 21.13
63.6 6.95 22.17
73.9 7.62 24.31
84.0 8.10 35.04

101.8 10.05 44.42
127.3 12.82 48.26
142.8 15.43 52.80
142.0 15.20 52.70
143.0 15.60 53.40
145.0 16.50 53.10 ----

146.0 17.10 52.80
147.0 17.70 52.70
148.0 18.10 52.00
149.0 16.90 51.90
149.0 16.50 52.10
150.0 15.90 52.50
146.0 15.40 55.00
145.0 14.60 52.50
145.0 14.30 51.40
151.0 14.30 51.00

100)
255 178 240
135 109 103
117 98 162
112 103 202
126 111 177 159
172 105 162 153
154 109 126 143
137 101 132 121
129 89 174 159
117 97 162 149
92 95 122 140
55 82 79 117
44 63 45 102
66 57 57 105
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 68 162 145

116 84 206 199
145 107 224 245
162 129 245 217
161 127 244 192
163 131 247 188
165 138 246 228

166 143 245 262
167 148 244 223
168 152 241 203
169 142 240 259
169 138 241 193
170 133 243 269
166 129 255 244
165 122 243 240
165 120 238 159
172 120 236 181
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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, Wood,

. 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............. . 12.68 $2 .85 S3 .50 $3 .53 S3.05 $3.37 $3.521922................... 3.04 2 .58 6 .07 4 .66 3.54 4.7-5 4.991923................... 3.02 2 .90 • 6 .19 4 .83 4.25 4.59 5.161924................... 2.99 2 .44 5 .87 5 .02 4.41 3.60 4.253.11 2 .47 5 .41 5 .34 4.70 3.97 4.751926.................... 3.06 2 .41 4 .40 4 .95 4.15 4.36 4.90
1927.................... 3.01 2 .26 5 .07 5 .87 4.35 4.32 5.70
1928................... 2.67 2 .30 7 .06 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 .78 4 .96 4.15 3.79 4.58
1931................... 2.34 1.46 3 .10 3 .95 3.33 2.11 .46
1932................... 1.87 1.04 2 .18 2 .18 1.82 1.21 1.36
1933................... 1.52 1.12 2 .95 2 .86 2.58 2.06 2.46
1934................... 1.52 1.20 4 .46 3 .15 2.84 2.67 3.27
1935................... 1.47 1.15 4 .59 3 .10 2.65 3.06 3.65
1936................... 1.53 1 .23 4 .17 3 .42 2.67 3.58 4.25
1937.................... 1.63 1 .32 4 .91 4 .66 3.65 4.04 4.80
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

1.75 1.42 6 .30 5 .77 3.34 4.86 6.62
1944................... 1.75 1.42 7 .68 5 .77 3.34 4.86 6.71

October......... 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
November. . . 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
December.. . . 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71

1945
January......... 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
February....... 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
March........... 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
April............ . 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
May............... 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
June............. 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
July.............. . 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
August......... 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
September. . 1.75 1.42 7 .81 5 .77 3.34 4.86 6.71
October........ 1.75 1.42 7 .81 a .77 3.34 4.86 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 84 126 140 146 129 139
1927.................. 112 79 145 166 143 128 162
1938.................. 100 81 202 188 173 146 170
1929.................. 96 72 161 142 154 137 162
1930.................. 92 64 137 141 136 12 130
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 89 106 131
1937 61 46 140 132 120 120 122
1938 63 48 105 106 104 93 100
1939 47 115 125 102 115 111
194 0 ...............
194 1...............
194 2...............
1943

63
63

48
49 
49

133
157
175

124
151
163

110
107
110

99
112
150

96
126
192

65 50 180 163 110 144 189
1944................. 65 50 219 163 110 144 191

October........
November. . 
December.. .

65
65
65

50
50
50

223
223
223

163
163
163

110
no
110

144
144
144

191
191
191

1945
January.......
February....
March..........
April............
May.............
June.............
July..............
August.........
September. . 
October........

65
65
65
65
65
65
65
65
65
65

50
50
50
50
50
50
50
50
50
50

223
223
223
223
223
223
223
223
223
223

163
163
163
163
163
163
163
163 ••
163
163

110
110
110
110
110
110
110
110
110
110

144
144
144
144
144
144
144
144
144
144

191
191
191
191
191
191
191
191
191
191
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Wholesale Prices of Phosphates and Potash**

Super
phosphate 

Balti
more 

per unit
1910-14..............  $0,536
1922 ............................  566
192 3 .................... .550
1924 ............................  502
192 5 .............  600
192 6 ............................  598
192 7 ............................  525
192 8 .............................580
192 9 .............................609
193 0 .............................542
193 1.............................485
193 2............................ 458
1933 ............................  434
193 4 ............................  487
193 5 ....................  .492
193 6 .............................476
1937 ............................  510
193 8 .............................492
193 9 ............................ 478
194 0 ............................  516
194 1............  547
1942 ............................ 600
1943 ............................  631
1944 ............................  645

October...................650
November. . .  .650
December...............650

1945
January.................. 650
February................650
March.....................650
April....................... 650
May........................650
June........................ 650
July.........................650
August................... 650
September. . . .650
October...................650

192 2 .................... 106
192 3 .................... 103
1924 .................... 94
192 5 .................... 110
192 6....................  112
192 7 .................... 100
1928.  ..............  108
192 9 .................... 114
193 0 .................... 101
193 1.................... 90
193 2 .................... 85
193 3 .................... 81
193 4 .................... 91
193 5 .................... 92
193 6....................  89
193 7.................... 95
193 8 .................... 92
193 9....................  89
194 0 .................... 96
194 1.................... 102
1942...................  112
194 3 .................... 117
194 4.................... 120

October  121
November.. .  121
December.. . .  121

1945
January  121
February.. . .  121
March............  121
April..............  121
May...............  121
June................ 121
July................  121
August  121
September. . .  121
October  121

Florida 
land pebble 
68% f.o.b. 

mines, bulk, 
per ton 
$3.61
3.12
3.08 
2.31 
2.44
3.20
3.09
3.12
3.18
3.18
3.18
3.18 
3.11 
3.14 
3.30
1.85
1.85
1.85
1.90
1.90 
1.94
2.13 
2 .CO
2.10

2.20 
2.20 
2.20

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20

Tennessee 
phosphate 

rock, 
75% f.o.b. 

mines, 
bulk, 

per ton 
$4.88 
6.90
7.50 
6.60 
6.16 
5.57
5.50
5.50
5.50
5.50
5.50
5.50
5.50 
5.67 
5.69
5.50
5.50
5.50
5.50
5.50 
5.64 
6.29 
5.93 
6.10

6.10
6.10
6.10

6.10
6.13
6.20
6.20
6.20
6.20
6.20
6.20
6.20
6.28

Muriate 
of potash 

bulk, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,714 
.632 
.588 
.582 
.584 
.596 
.646 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.522 
.522 
.522

.535

.535

.535

.535

.535

.535

.535

.535

.471

.503

.503

.503
.535

of potash 
in bags, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,953 
.904 
.836 
.860 
.860 
.854 
.924 
.957 
.962 
.973 
.973 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777

.797

.797

.797

.797

.797

.797

.797

.797

.701

.749

.749

.749
.797

Sulphate 
of potash 
magnesia, 
per ton, 
c.i.f. At

lantic and 
Gulf ports 

$24.18
23.87 
23.32
23.72
23.72
23.58
25.55 
26.46
26.59
26.92
26.92 
26.90 
25.10 
22.49
21.44 
22.94 
24.70 
15.17 
24.52 
24.75
25.55 
25.74
25.35
25.35

26.00
26.00
26.00

26.00
26.00
26.00
26.00
26.00
22.88
24.44
24.44
24.44 
26.00

Index Numbers (1910-14 =  100)
87
85 
64 
68
88
86 
86 
88 
88 
88 
88 
86 
87 
91 
51 
51 
51 
53
53
54 
59
55 
58

61
61
61

61
61
61
61
61
61
61
61
61
61

per unit, 
c.i.f. At

lantic and 
Gulf ports1 

$0,657

.537 

.586 

.607 

.610 

.618 

.618 

.618 

.601 

.483 

.444 

.505 

. 556 

.572 

.570 

.573 

.570 

.205 

.195 

.195

.200

.200

.200

.200

.200

.200

.200

.200

.176

.188

.188

.188

.200

Kainit, 
20% 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,655 
508 
474 
472 
483 
524 
581 
602 
605 
612 
612 
591 
565 
471 
488 
560 
607 
623 
670

141 89 95 99 78
154 82 88 96 • • • • 72
135 82 90 98 72
126 82 90 98 74
114 83 90 98 ' 82 80
113 90 97 106 89 89
113 94 100 109 92 92
113 94 101 110 93 92
113 95 102 111 94 03
113 95 102 111 94 93
113 95 101 111 94 90
113 93 91 104 91 86
110 68 79 93 74 72
117 58 72 89 68 75
113 65 74 95 77 85
113 71 79 102 85 93
113 73 81 104 87 95
113 73 79 101 87 93
113 72 77 102 87
110 73 82 106 87
129 73 85 106 84
121 73 82 105 83
125 73 82 105 83

125 75 84 108 83
125 75 84 108 83
125 75 84 108 83

125 75 84 108 83
126 75 84 108 83
127 75 84 108 83
127 75 84 108 83
127 75 84 108 83
127 • 66 74 95 80
127 70 79 101 82
127 70 79 101 82
127 70 79 101 82
129 75 84 108 83
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Combined
Materials,

Index Numbers of Prices of Fertilizer 
Farm Products and All Commodities

Farm
prices*

Prices paid 
by farmers Wholesale 

for com- prices 
modifies of all com- 
bought* moditiesf

Fertilizer Chemical Organic 
materials  ̂ammoniates ammoniates

Superphos
phate Potash

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

October.. . 194 176 152 97 57 175 121 78
November. 196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945
January... 201 179 153 97 57 175 121 78
February.. 199 179 153 97 57 175 121 78
March  198 180 153 97 57 175 121 78
April  203 180 154 97 57 175 121 78
May .‘ 200 180 154 97 57 175 121 78
June  206 180 155 95 57 * 175 121 69
July  206 180 154 96 57 175 121 -74
August  204 180 154 96 57, 175 121 74
September. 197 181 153 96 57 175 121 74
October... 199 182 154 97 57 175 121 78

* 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 D epartm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity, Ithaca, New York. These indexes are complete since 1897. 
The series w as revised and rew eighted as of March 1940 and November 1942.

1 Beginn ing w ith  June 1941, manure salts prices are P . O. B. mines, the only

average o f potash prices is higher than the weighted average of 
nrlces actually paid because since 1926 better than 90% of the potash used In 
agricu lture has been contracted for during the discount period. From  1937 on, 
the maximum seasonal discount has been 12%.
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Fertilizers
"Fruiting and Physiological Responses of 

Marsh Grapefruit Trees to Fertilization," Agr. 
Exp. Sta., Univ. of Ariz., Tucson, Ariz., T. 
Bull. 105, fan. 1945, A. H. Finch and W. T. 
McGeorge.

"Commercial Fertilizer Sales as Reported to 
Date for the Quarter Ended June 30, 1945," 
Dept, of Agr., Sacramento 14, Calif., FM-112, 
Sept. 5, 1945.

"Agricultural Mineral Sales as Reported to 
Date for Quarter Ended June 30, 1945," Dept, 
of Agr., Sacramento 14, Calif., FM-113, Sept. 
5, 1945.

"Soil Fertility Practices for Cotton Produc
tion: Gary Field, Money, Mississippi," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., S.S. 381, Dec. 1944, John Pitner.

"Commercial Nitrogen and Winter Legumes 
for Cotton Production: Heathman Field," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., 5.5. 382, Dec. 1944, John Pitner.

"Ordinary and Deep Application of Fer
tilizer for Corn, Delta Station, '1942-1944," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., S.S. 383, Jan. 1945, John Pitner.

"Commercial Fertilizers and Winter Leg
umes for Cotton Production: Schaefer Field, 
Yazoo City, Mississippi," Agr. Exp. Sta., Miss. 
State College, State College, Miss., S.S. 386, 
Jan. 1945, John Pitner.

"Commercial Nitrogen for Corn, Delta Sta
tion, 1921-1944," Agr. Exp. Sta., Miss. State 
College, State College, Miss., 5.5. 387, Jan. 
1945, John Pitner.

"Commercial Nitrogen for Cotton, Delta 
Station, 1921-1944," Agr. Exp. Sta., Miss. 
State College, State College, Miss., S.S. 388, 
Jan. 1945, John Pitner. .

"Increase Oak. Yields with Nitrogen," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., S.S. 392, March 1945, John Pitner.

"Fertilizer for Cotton Following Winter 
Legumes," Agr. Exp. Sta., Miss. State College, 
State College, Miss., 5.5. 396, April 1945, John 
Pitner.

"Sodium Nitrate as a Supplement to Farm 
Manure and Red Clover," Agr. Exp. Sta., Cor
nell Univ., Ithaca, N. Y., Bull. 817, March 
1945. J. A. Bizzell and E. W. Leland.

"Results of Agronomic Research on the Use

of Lime and Fertilizers in Ohio," Dept, of 
Agron., Agr. Exp. Sta., Wooster, Ohio, Agron. 
Mimeo. 96, Nov. 1944, R. E. Yoder.

"Tonnage Report July 1, 1944, Through 
June 30, 1945," Fertilizer Dept., Clemson Agr. 
College, Clemson, S. C.

"Fertilizer Recommendations for Vermont 
1945-1946," Ext. Serv., Burlington, Vt.

"Report of Inspection Work— Commercial 
Fertilizers and Limes," Dept, of Agr., Charles
ton, W. Va., Bull. ( n.s.) 40, July 31, 1944.

"Rules and Regulations Pertaining to the 
Sale of Commercial Fertilizer," Dept, of Agr., 
Charleston, W. Va., Bull. (n.s.) 43, July 1, 
1945.

"Use of Commercial Fertilizers in Cotton 
Production," U.S.D.A., Washington, D. C., 
Cir. 726, May 1945, J. J. Skinner.

Soils
"Soil Survey—La Porte County, Indiana," 

U.S.D.A., Washington, D. C., Series 1934, No. 
26, Sept. 1944, H. P. Ulrich, W. J. Leighty, 
A. E. Shearin, and A. T. Wianckp.

"Soils of Minnesota," Agr. Ext. Serv., Univ. 
of Minn., St. Paid, Minn., Folder 131, June 
1945, P. R. McMiller.

"Soil Management on Heavy Clay (Buck
shot) Soils," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., S.S. 394, April 
1945, John Pitner.

"The Use of Heavy Minerals in Studies of 
the Origin and Development of Soils," Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Res. 
Bull. 387, Feb. 1945, J. F. Haseman and C. E. 
Marshall.

"Mineralogical and Chemical Studies of the 
Putnam Silt Loam Soil," Agr. Exp. Sta., Univ. 
of Mo., Columbia, Mo., Res. Bull. 386, Nov. 
1944, E. P. Whiteside and C. E. Marshall.

",Soil Studies for 1944," Agr. Exp. Sta.. 
Univ. of Nebr., Lincoln, Nebr., E. Bull. 373, 
Jan. 1945, J. W. Fitts.

"Lime for Oklahoma Soils," Okla. A. 6* M. 
College, Stillwater, Okla., Cir. 408, 1945, 
Wesley Chaffin.

"Conservation and Land Use Investigations," 
Agr. Exp. Sta., Okla. A. 6r M. College, Still
water, Okla., Mimeo. Cir. M-139, May 1945, 
H. A. Daniel, H. M. El well, and M. B. Cox.

3 7
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Crops
“Fifty-fifth Annual Report for the Year 

Ending June 30, 1944," Agr. Exp. Sta., Univ. 
of Ariz., Tucson, Ariz.

“Suggestions on How to Top More Onions," 
Agr. Exp. Sta., Colo. A. & M. College, Fort 
Collins, Colo., Press Bull. 100, Sept. 1945, 
f. L. Paschal and R. W. Roskelley.

“1944 Annual Report," Ga. Agr. Ext. Serv., 
Univ. System of Ga., Athens, Ga., Bull. 515, 
Feb. 1945.

“4-H Club Manual— Vegetables," Ga. Agr. 
Ext. Serv., Univ. System of Ga., Athens, Ga., 
Bull. 516, May 1945, Elmo Ragsdale.

“Pearl Harbor—A Tomato Variety Resistant 
to Spotted Wilt in Hawaii," Agr. Exp. Sta., 
Univ. of Hawaii, Honolulu, T. H., Cir. 24, 
Aug. 1945, K. Kikjuta, J. W. Hendrix, and 
W. A. Frazier.

“For Big Wheat Yields,” Dept, of Agr. Ext., 
Purdue Univ., Lafayette, Ind., Leaf. 270, 1945.

“Alfalfa in Kansas,” Ext. Serv., Manhattan, 
Kans., Cir. M-51, Dec. 1944, L. E. Willoughby 
and E. A. Cleavinger.

“Brome Grass in Kansas," Ext. Serv., Man
hattan, Kans., Cir. M-52, Dec. 1944, E. A. 
Cleavinger and L. E. Willoughby.

“Home Fruit Production," Ext. Serv., Man
hattan, Kans., M. Cir. 34 (Rev.) March 1945, 
William G. Amstein.

“Fifty-seventh Annual Report,” Agr. Exp. 
Sta., Univ. of Ky., Lexington, Ky.

"Research in Agriculture," A. R. 1943-1944, 
Agr. Exp. Sta., Univ. of La., Baton Rouge, La.

“Strawberry Growing in Massachusetts," 
Ext. Serv., Mass. State College, Amherst, 
Mass., Leaf. 29, Rev. April 1945, A. P. French.

"Currant and Gooseberry Growing in Massa
chusetts,” Mass. State College, Amherst, Mass., 
Sp. Cir. 121, March 1945, A. P. French.

“Cotton Variety Tests in the Yazoo-Missis- 
sippi Delta,” Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Bull. 416, April 
1945, J. W. Neely and S. G. Brain.

“Tomato Variety Test, Delta Station, 1943- 
44,” Agr. Exp. Sta., Miss. State College, 
State College, Miss., S.S. 385, Jan. 1945, L. R. 
Parish.

“Methods of Planting Soybeans: Delta Sta
tion,” Agr. Exp. Sta., Miss. State College, State 
College, Miss., S.S. 389, Feb. 1945.

“Peach Variety Studies, 1944," Agr. Exp. 
Sta., Miss. State College, State College, Miss.,
5.5. 390, March 1945, L. R. Farish.

" When Should Bur Clover Be Turned 
Under? Delta Station, 1939-44” Agr. Exp. 
Sta., Miss. State College, State College, Miss.,
5.5. 391, March 1945.

“Summer Legumes and Corn Production: 
Delta Station, 1944," Agr. Exp. Sta., Mist. 
State College, State College, Miss., S.S. 393, 
March 1945, John Pitner.

“ Winter Legumes for Cotton Production," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., S.S. 395, April 1945, John Pitner.

Soybean Variety Tests in the Yazoo-Missis-

sippi Delta, 1944," Agr. Exp. Sta., Miss. State 
College, State College, Miss., S.S. 397, April 
1945.

"Report of Crop and Pasture Experiments 
at Lathrop in Northwestern Missouri; 1940-
1944," Agr. Exp. Sta., Univ. of Mo., Colum
bia, Mo., Bull. 486, April 1945, E. M. Brown 
and C. A. Helm.

“The Production of Quality in Missouri Soft 
Wheat," Agr. Exp. Sta., Univ. of Mo., Colum
bia, Mo., Bull. 487, May 1945, J. M. Poehl- 
man and Feme Bowman.

"Soybean Seed Production in Missouri” 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
Cir. 300, May 1945, B. M. King.

“Growing Fall Potatoes," Agr. Exp. Sta., 
Univ. of Mo., Columbia, Mo.; Cir. 301, June
1945, S. H. Wittwer and Aubrey D. Hibbard. 

“The Scottsbluff Pinto Bean," Agr. Exp.
Sta., Univ. of Nebr., Lincoln, Nebr., Cir. 78, 
Dec. 1944, James H. Jensen.

“Grass and Legumes for Land and Live
stock," Ext. Serv., Univ. of Nebr., Lincoln, 
Nebr., C. Cir. 82, Jan. 1945.

“Pasture-Forage-Uvestoch, 1945," Ext. Serv., 
Univ. of Nebr., Lincoln, Nebr., Cir. 84.

“Four Evergreens for Nebraska," Ext. Serv., 
Univ. of Nebr., Lincoln, Nebr., Cir. 1725 
(1945).

“Cotton Variety Tests in the Rio Grande 
Valley of New Mexico 1940-1943," Agr. Exp. 
Sta., State College, N. M., State College of A. 
& M., N. M., Bull. 319, Dec. 1944, A. R. 
Leding and L. R. Lytton.

“Field Crop Experiments at Las Vegas, 
New Mexico, 1937-1944," Agr. Exp. Sta., 
N. M. College of A. & M., State College, N. M., 
Bull. 321, June 1945, John Carter, Jr.

“ Varieties of Vegetables for 1945" Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Bull. 671, 
March 1945, Paul Work.

“Peanuts in Oklahoma," Ext. Serv., Okla.
A. & M. College, Stillwater, Okla., Cir. 410 
(1945), Wesley Chaffin.

“Hybrid Corn in Oklahoma," Ext. Serv., 
Okla. A. & M. College, Stillwater, Okla., Cir. 
411 (1945), Wesley Chaffin.

“Orchard Soil Covers," Ext. Serv., Oreg. 
State College, Corvallis, Oreg., E. Bull. 650, 
Feb. 1945, O. T. McWhorter, E. R. Jackman, 
and Arthur King.

“Growing Cannery Beets," Ext. Serv., Oreg. 
State College, Corvallis, Oreg., Cir. 463 (Rev. 
of E. Cir. 345), Aug. 1945, A. G. B. Bouquet.

“Report of the Federal Experiment Station 
in Puerto Rico 194>4," U.S.D.A., Washington, 
D. C.

"Lespedeza," Clemson Agr. College, Clem- 
son, S. C., Cir. 271, June 1945, W. H. Craven.

"South Dakota Corn Performance Test, 
1944," Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 55, Jan. 1945, Karl F. 
Manke and J. E. Grafius.

“Research Serves Agriculture, 57th A.R.," 
Agr. Exp. Sta., A. & M. College of Texas, Col
lege Station, Texas.

“Two New Strains of Virginia Type Pea
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nuts,” Agr. Exp. Sta., Blacksburg, Va., Bull. 
370, July 1945, E. T. Batten.

"Alfalfa in Eastern Washington," Agr. Exp. 
Sta., State College of Wash., Pullman, Wash., 
Bull. 462, May 1945, E. f. Kreizinger and 
Alvin G. Law.

"Grazing on the Cutover Lands of Western 
Washington,” Agr. Exp. Sta., State College of 
Wash., Pullman, Wash., Pop. Bull. 179, fune 
1945, T. W. Daniel and M. E. Ensminger.

"Safeguarding New Seedings,” Ext. Serv., 
College of Agr., Univ. of Wis., Madison, Wis., 
Cir. 300, April 1940, H. L. Ahlgren and L. F. 
Graber. (Rev. March 1945.)

"Young Farm Orchards in Wisconsin," Ext. 
Serv., Univ. of Wis., Madison, Wis., Stencil 
Cir. 242, March 1945, Conrad L. Kuehner.

"Soft Corn," Ext. Serv., Univ. of Wis., 
Madison, Wis., Sp. Cir., Aug. 1945.

"Alfalfa Varieties in the United States’’ 
U.S.D.A., Washington, D. C., F.B. 1731, Rev. 
Aug. 1945, H. L. Westover.

Economics

f  Data on New Jersey agriculture from 
almost every conceivable angle have 
been compiled and presented in New 
Jersey State Department of Agriculture 
Circular 339 entitled, “New Jersey 
Agriculture, Historical Facts and Fig
ures.” This large volume is the work 
of D. T . Pitt and L. P. Hoagland. In 
addition to the great mass of statistical 
data, climatic and soil zones of the 
State are described, principal soil groups 
are briefly discussed, and historical 
facts on New Jersey agriculture are 
presented.

"Statistical Information Pertaining to the 
Marketing of Agricultural Products in Con
necticut 1944," Dept, of Agr., State Office 
Bldg., Hartford, Conn.

"Hogging-Off Crops in the Coastal Plain," 
Coastal Plain Exp. Sta., Univ. System of Ga., 
Tilton, Ga., Bull. 41, Feb. 1945, B. L. South- 
well and Kenneth Treanor.

"Production Adjustment Study of Illinois 
Agriculture," Agr. Exp. Sta., Univ. of 111., 
Urbana, 111., AE2331, July 16, 1945.

"Low-Cost Labor, Power, and Machinery 
Set-Ups for Indiana Farms!’ Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., Bui. 502, Feb. 
1944, J. C. Bottum.

"Postwar Planning at the Community 
Level," Agr. Exp. Sta., Kansas State College 
of Agr., Manhattan, Kansas, Cir. 225, Aug. 
1944, W. E. Grimes.

"The Trend of Real Estate Taxation in 
Kansas, 1910 to 1942," Agr. Exp. Sta., Kan
sas State College of Agr., Manhattan, Kansas, 
Cir. 228, Oct. 1944, Harold Howe.

"Inter-Relationships Among Farms in a 
Community," Agr. Exp. Sta., Manhattan, 
Kans., Cir. 229, May 1945, M. L. Otto.

"Kansas Rural Institutions: I. The Fort 
Hays Branch Experiment Station,” Agr. Exp. 
Sta., Manhattan, Kans., Cir. 231, May 1945, 
F. D. Farrell.

"Maryland Agriculture in the Post-War Pe
riod,” Ext. Serv., Univ. of Md., College Park, 
Md.

"Annual Crop and Livestock Summary," 
Mich. Dept, of Agr., Lansing, Mich.

"Mechanization of the Cotton Harvest,” 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Bull. 420, June 1945, Frank /• 
Welch and D. Gray Miley.

"Developments in Mechanization in 1944,” 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., S.S. 384, fan. 1945, P. W. Gull, 
T. L. Baggette, and J. E. Adams.

"The Agricultural Outlook for Missouri, 
1945,” Agr. Exp. Serv., Univ. of Mo., Co
lumbia, Mo., Manual 37, April 1945, Gordon
B. Nance.

"Income, Expenses and Savings of Local 
Cooperative Associations,” Agr. Exp. Sta., 
Univ. of Mo., Columbia, Mo., Res. Bull. 389, 
March 1945, Herman M. Haag.

"Corn,” State Dept, of Resources & Dev., 
Jefferson City, Mo.

"Montana’s Agriculture," Ext. Serv., Mont. 
State College, Boseman, Mont., Bull. 228, May 
1945, H. G. Bolster and H. R. Stucky.

"Nebraska Wartime Food Production,” Ext. 
Serv., Univ. of Nebr., Lincoln, Nebr., 1944 
A. R.

"Shall 1 Buy a Farm?" Agr. Exp. Sta., Rut
gers Univ., New Brunswick. N. J., Bui. 719, 
June 1945.

"Average Prices Received and Prices Paid 
by New Jersey Farmers, 1910-1943,” Dept, of 
Agr., Trenton, N. /., Cir. 351, June 1944.

"Retailing Potatoes and Other Vegetables, 
Buffalo, New York, 1940,” Agr. Exp. Sta., 
Cornell Univ., Ithaca, N. Y. Bui. 814, Jan. 
1945, Wayne A. Lee.

"Production Adjustments in Oklahoma Agri
culture for 1945," Agr. Exp. Sta., Okla. A. & 
M. College, Stillwater, Okla., Mimeo. Cir. 
M-131, Sept. 1944.

"Mechanical Harvesting of Cotton,” Agr. 
Exp. Sta., Okla. A. Sr M. College, Stillwater, 
Okla., Bull. 286, Aug. 1945, Henry Dunlavy 
and I. M. Parrott.

"Farm Opportunities in Washington County, 
Oregon, 1945,” Ext. Serv., Oreg. State Col
lege, Corvallis, Oreg., Bull. 653, March 1945.

"Oregon’s Grain and Hay Crops 1869-1944,” 
Ext. Serv., Oreg. State College, Corvallis, 
Oreg., Bull. 654, April 1945.

"Oregon’s Small Fruit Crops 1936-1944,” 
Ext. Serv., Oreg. State College, Corvallis, Oreg., 
Bull. 656, May 1945.

"A Pattern of Agricultural Production in 
S. C. After the War," Agr. Exp. Sta., Clem- 
son Agr. College, Clemson, S. C., Bull. 356, 
April 1945, M. /. Peterson and G. H. A till.
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"Getting Started Farming after the War," 
Agr. Ext. Serv., Univ. of Tenn., Knoxville, 
Tenn., Publ. 290, fune 1945, f. L. Anderson 
and E. P. Callahan.

"Do You Want a Jalopy Farm?" Agr. Ext. 
Serv., Univ. of Tenn., Knoxville, Tenn., Leaf. 
81, July 1945, F. J. Walrath.

"Prospective Farming on the Columbia 
Basin Irrigation Project," Agr. Exp. Sta., State 
College of Wash., Pullman, Wash., Bull. 456, 
Jan. 1945, B. H. Pubols.

"Final Report of the War Food Administra
tor 1945," U.S.D.A., Washington, D. C.

"South Carolina Forest Growth and Drain 
1936-1943," U.S.D.A., Washington, D. C., 
Forest Survey Release 20, June 1945, Thos. 
Lotti and A. S. Todd, Jr.

"Wheat Production in War and Peace," 
U.S.D.A., Washington, D. C., F.M. 48, May 
1945, C. P. Heisig, E. R. Ahrendes, and D. E. 
Merrick,;.

"Marketing and Manufacturing Margins for 
Textiles," U.S.D.A., Washington, D. C., T. 
Bui. 891, March 1945, L. D. Howell.

"The Place of Cooperatives in the Fertilizer 
Industry," U.S.D.A., Washington, D. C., Misc. 
Report 85, May 1945, Joseph G. Knapp.

Co-nperate With Latin America
Scientific experimentation is now on 

a hemispheric basis to develop supplies 
which the United States ndeds but does 
not produce. Cooperative agreements 
between the U. S. Department of Agri
culture and the Governments of Costa 
Rica, Ecuador, El Salvador, Nicaragua, 
and Peru have resulted in establishment 
of cooperative; experiment stations to 
stimulate the production of those com
plementary commodities which the 
U. S. needs but does not grow. Scien
tific specialists are experimenting both 
here and in Latin America.

The work includes agronomic in
vestigations, demonstration, extension 
teaching, and the selection and multipli
cation of superior plant-propagating ma
terial. The scientists are striving to en

courage production of quinine, rubber, 
insecticidal plants, tea, and rope fibers 
as the more important commodities. 
Many of these , products grow best in the 
tropics and should do well in Latin 
American countries. Work with hevea 
or plantation rubber plants and cin
chona, the source of quinine, has been 
under way at the Peruvian station at 
Tingo Maria for several years.

Rotenone investigations have pro
gressed well since cuttings of derris 
plants became available from the U. S. 
Department of Agriculture experiment 
station in Mayaguez, P. R. Work is 
also being done in botany, soil conser
vation, and land use. Extension teach
ing is improving living standards.

Soybean Is the Glamour Crop
Until rather recently the soybean was 

a stranger to our agricultural economy, 
Secretary of Agriculture Anderson com
mented recently. “Now, however, it 
has become the glamour crop of agri
culture. Not only does soybean oil 
comprise about 13 per cent of our total 
production of fats and oils—including 
butter and lard— but soybean meal has 
been the largest single protein concen
trate for hogs, beef and dairy cattle, and 
poultry. It was responsible in a large

degree for the great wartime increase 
in production of meat, eggs, and milk.

“Because increases in soybean acreage 
to meet wartime needs were so great, 
producers will face the problem of ad
justing their greatly expanded produc
tion to a peacetime level. But increased 
uses of many soybean products have 
become so firmly established that a 
post-War peacetime level of production 
will not be the same thing as the pre
war peacetime level of production.”
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Borax on Crimson Clover in Tennessee

(From page 26)

applied, and 45 per cent reported no 
increase in growth.

Some of those who reported no in
crease in growth reported a greener 
color in areas where borax was applied.

Weakley County is cited as an ex
ample where 12 reports were obtained 
by County Agent Walker from the 16 
demonstrations he established in the 
fall of 1944. Four reports show a de
cided increase in the stand; eight indi
cate little or no benefit to stand; seven 
show noticeable increase in growth; 
and five report little or none.

Many demonstrators throughout the 
State applied the borax at time of seed
ing, which may account for many of 
the demonstrations showing no benefit 
to the stand.

A satisfactory measurement of the 
increase in seed yield was not made. 
Due to the extremely rainy season in 
seed harvest in 1945, it was hardly prac
tical to secure weights of seed from the 
combine since combining was necessary 
between showers.

Conclusions

From the observations and reports on 
the effect of borax on crimson clover in 
Tennessee, it is evident that there are 
conditions in the State where applica
tions of borax should be made prior to 
seeding crimson clover. Under many 
soil conditions unfavorable to crimson 
clover it is apparent that borax will in-* 
crease the stand that may be obtained, 
increase the winter survival, and in
crease the growth.

It has been observed that this is
most likely to occur on land that is
thin or that has a tendency to be 
drouthy, and on land that has poor 
under-drainage and aeration. Each of 
these general types of soils is relatively 
infertile and cannot be described as 
land best adapted to crimson clover; 
however, such types of land are in
great need of improvement through
the use of winter legumes.

On soils that contain more organic' 
matter, that are well-drained, and at

D em o n stra tio n  w ith  th e  use o f  b o ra x  on crim so n  c lo v er in  Law rence County. T h e  foreground  
received  no b o r a x ;  th e  b ack g ro u n d , 2 5  pounds p er acre . T h e crim son  elover in  th e  foreground

died in  D ecem ber fo llow ing seeding in August.
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the same time are satisfactory from a 
moisture-holding standpoint, benefits 
from the use of borax have been neg
ligible or at least uncertain from the 
standpoint of increased stand and 
growth. Increased seed yields have 
been reported in numerous instances 
on such lands, and the greatest advan
tages of borax under such conditions 
may be through earlier ripening of 
th seed. If borax consistently ripens 
the seed heads about three days early, 
as has been observed and reported by 

• county agents, then an application of 
borax on a portion, about half, of the 
crimson clover acreage to be harvested 
for seed may be advisable. This would 
permit the use of combining equipment

on the farm for a three-day longer sea- \ 
son, and would tend to spread the risk i 
of obtaining a seed crop during a rainy ■ 
season to the extent of this period of 
time.

Indirect beneficial effects have been 
noted on crops following crimson 
clover even where the clover itself 
showed no response. This is worthy 
of further investigation.

Explanations of occurrences such as 
this and to our conflicting observations 
noted in this paper are not to be ob
tained from demonstrations, but from \ 
well-planned and properly executed re- w  
search where there are not so many 
unknown variables and where more i 
accurate data can be obtained.

Potash—In War and Peace

(From page 23)

consumption of 515,000 tons. These 
estimates must be accepted as realistic 
since they are based on a full under
standing of the pertinent economic 
laws as analyzed and applied by the 
Federal Government’s outstanding ex
perts in this phase of agricultural 
economics.

However, another factor of great 
importance is emphasized in that re
port. From the relationship of gross 
farm income to fertilizer purchased it 
follows that the farmer sets aside a 
certain percentage of his income of one 
year for the purchase of fertilizer in 
the next, from which it becomes obvi

E s t i m a t e d  F e r t i l i z e r  a n d  P l a n t  F o o d  T h a t  W o u l d  B e  P u r c h a s e d  b y  F a r m e r s

Item Full
employment

Some
unemployment

Considerable
unSmployment

(depression)

Gross farm income, million dollars.................. 16,500 12,000 8,000
Expenditure for fertilizer, million dollars. . . 395 305 210
Average cost of fertilizer, dollars per ton. . . 33 32 30
Fertilizer purchased, 1,000 tons 1..................... 12,000 9,500 7,000
Plant-food content, 1,000 tons:

Nitrogen, N .................................................... 625 495 365
Phosphoric Acid, P2O6 ................................. 1,125 890 655
Potash, K 2O................................................... 650 515 380

Total plant food.................................................... 2,400 1,900 1,400

Assumed composition, 5.2 per cent N, 9.14 per cent P2O5, and 5.4 per cent K2O.
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ous that the retail farm price per unit 
is also a factor in determining how 
much plant food he can buy with this 
limited percentage of his income bud
geted for that purpose. Agricultural 
economists, both Federal and State, 
have long and repeatedly pointed out 
the well-established fact that the retail 
farm price per unit plant food is sub
stantially reduced by increasing the 
plant-food concentration of the mix
tures; in other words, the higher the 
plant-food concentration, per given 
mixing charge, the lower the retail 
farm price per unit and the more plant 
food the farmer can buy per unit of 
income.

Elaborating this factor, the report 
referred to points out that plant food 
contained in an 8-16-16 grade costs only 
59% as much as in a 3-6-6 grade. Of 
the five recommended improvements 
listed as means of reducing the farm 
retail price of plant food, two are given 
the greatest emphasis, namely, a 20 to 
30% increase in the average plant-food 
content of mixed goods and the substi
tution of high-grade chemical ammo- 
niates for the low-grade organics.

Probable Consumption
With the institution of these im

provements in the plant-food retailing 
and distributing system the conclusion 
is drawn that with the farm income of 
$16.5 billion resulting from “full em
ployment,” plant-food consumption 
probably would approximate 750,000 
tons of N, 1,220,000 tons P205, and
790,000 tons of K.,0, equivalent to an 
increase of 1,800,000 tons of mixed 
goods or 63% greater than in 1941. To 
be sure this means the reduction of 
fillers, the use of which has increased 
from 6.7% in 1900 to 17.8% in 1941 
with the increase in concentration of 
plant-food materials. It has been noted 
in foregoing paragraphs that of the 
various potash salts now available, the 
60% K 20  grade of muriate has largely 
displaced the lower grades formerly in 
use. With the substitution for burlap 
of the cheaper moisture-proof paper 
bags found so efficient in maintaining

the highly hygroscopic ammonium 
nitrate in satisfactory “condition” even 
after prolonged storage, the elimina
tion of fillers will be greatly facilitated, 
since their function as “conditioners” 
will no longer have any value.

Whether these much to be desired 
improvements with their resulting in
creases in plant-food consumption will 
be realized by 1950 remains to be seen. 
Optimism both as to that realization 
as likewise our success in maintaining 
a state of “full employment” impels 
our consideration also of this theoreti
cal future level of potash consumption.

Here are four possible levels depend
ing on future developments at present 
unknown, of course, yet clearly defined 
as to the conditions determining their 
realization. If we compare our cur
rent rate of potash production, the 
estimated 892,000 tons K20  previ
ously mentioned, with the projected 
rates of consumption, we find that even 
at the maximum rate of 790,000 tons 
KoO for United States agriculture we 
still shall have a reserve of 100,000 tons 
for the chemical industry and Cana
dian agriculture, both to be readjusted 
to a peace-time basis by 1950. In the 
absence of the distribution reform re
cited, but still with full employment, 
calling for 650,000 tons K.,0, we shall 
have a surplus of 240,000 tons. With
out carrying the comparison further 
the conclusion seems amply justified 
that the American potash industry, 
having demonstrated its entire compe
tence to supply the requirements of 
the farmer with his current gross in
come of $21 billion, the chemical indus
try with its demand increased from
16,000 tons prewar to 103,000 tons 
K .,0, and Canada allocated 45,000 tons 
as contrasted to 21,000 tons prewar, 
can now be relied upon with consid
erable faith to supply the lesser amounts 
which reason and common sense force 
us to regard as the probable require
ments five years hence. The potash 
production problem of 1950, instead of 
the present one of how to produce the 
last remaining ton of capacity may 
prove to be that of operating mines and
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refineries at a high enough rate of 
output to represent efficient, low-cost 
production.

We have no alternative but to accept 
as sound the economic principle perti
nent to fertilizer consumption dis
cussed in the foregoing paragraphs. 
However, to a disturbing degree that 
principle carries the seeds of fatalism, 
as it could be interpreted as meaning 
that since farm prosperity depends on 
that of the Nation as a whole, there 
is nothing that we as an individual 
industry can do about it, so we might 
as well “let nature take its course” and 
do nothing. This reaction, if it exists 
or develops, should be vigorously con
demned, for it would ignore the bene
fits of the vast volume of educational 
work being conducted by the great 
state and federal agricultural agencies 
teaching the farmers both the prin
ciples and the practices of scientific 
agriculture. In all of their work the 
efficient use of chemical and organic 
fertilizers is stressed as essential to 
crop nutrition and constantly ever- 
increasing applications are advocated to 
combat the rapid soil depletion now 
recognized as taking place everywhere. 
What other industry, indeed, is so 
blessed with an army of zealous work
ers demonstrating the value of its prod
ucts to its consumers and at public ex
pense? Surely, and the record is clear, 
these nation-wide efforts of agrono
mists, horticulturists, soil technologists, 
conservationists, and agricultural econ
omists are increasing the demand for 
plant foods and are developing the 
opportunity for an ever-expanding and 
increasingly stabilized market for our 
products so long as they conform to 
recommendations and represent the 
best that we can do with improved 
technology of production and economy 
of distribution.

This educational program can be 
effectively augmented by the 50,000 fer
tilizer salesmen, agents, and dealers 
who occupy a strategic position as edu
cators in that it is they who “get in the 
last word,” so to speak, when the 
farmer is placing his order for his sea

son’s fertilizer purchase. A great serv
ice thus can be rendered, as likewise 
a great dis-service if what the farmer 
is “sold” does not fit his requirements. 
With the rapid introduction of soil 
tests provided as a state service and 
their expert interpretation in terms of 
soil and crop plant-food requirements 
the time draws near when the fertilizer 
the farmer buys will carry the plant- 
food ratio that best fits his needs and 
will thus yield to him the maximum 
profits from its use. By this means the 
results of scientific research and dem
onstrations will more certainly reach 
the farmer for whose benefit they are 
intended.

Effect of Imports
There are those, apparently, who are 

anticipating the post-war restoration of 
imports from Europe as making some 
desirable contribution to our potash 
problem. In view of our prospective 
surpluses from our own industry, it is 
far from clear just how imports are 
going to improve that situation. Per
haps it has been forgotten that the 
Nation in 1911 first concerned itself 
with the establishment of a domestic 
potash industry, formulating a policy 
encouraging exploration, technological 
research and development, for no other 
reason than to rid ourselves of a state 
of utter dependence on the German 
Potash Trust for all of the potash then 
being used in American agricultural 
and chemical industries. The telling 
argument advanced was that the pur
pose of a monopoly was to exploit the 
consumer. Subsequently, the German 
monopoly was succeeded by the Euro
pean Potash Cartel. The Nation has 
registered its disapproval of both mo
nopolies and cartels in no uncertain 
fashion, but whether that disapproval 
is going to be noticed on the other side 
of the Adantic remains to be seen.

Before the restoration of imports is 
welcomed too enthusiastically, it might 
be well to consider with some care the 
nature, policy, and ultimate purposes 
of the European exporters. The labor 
employed in our own mines and refin
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eries is being paid at a wage scale 
unprecedentedly high while from 
Europe, by contrast, we hear reports of 
prisoner labor. If domestic employ
ment is essential to the prosperity of the 
fertilizer industry, the inference is 
obvious. At any rate, the conclusion

seems justified that until a better un
derstanding of European developments 
is awaited, a wise procedure would be 
to retain unchanged the Nation’s pot
ash policy now adhered to for 34 years 
under which complete satisfaction has 
been the result.

Kudzu nn Abandoned Land Needs Phosphate and Potash

( From page 8)

there will be many acres of good land 
planted to kudzu. It is too good a crop 
to be recommended for the poor land 
only.

Not only are the farmers interested 
in kudzu. Army, highway, and rail
road engineers see the value of and

need for erosion control wherever they 
have to move earth from one place to 
another and hold it in place. Steep 
banks, cuts and fills, runoff water, 
galled and gullied areas have been con
trolled with kudzu—a good crop.

What Is the Best Method of Applying Fertilizer?

(From page 10)

bands about 1% inches from the seed 
gave better results than when the fer
tilizer was applied in the bottom of the 
furrow. Similar results were secured 
in Michigan, but in this case the fer
tilizer placed in bands but l/i  inch from 
the seed gave best results. On the 
other hand, Dr. Frank App of the Sea- 
brook Farms recommends at least 1,000 
lbs. of fertilizer per acre with the sug
gestion that both the fertilizer and lime 
should be applied early in the spring 
before plowing. Seaton of the Con
tinental Can Company advises drilling 
in the fertilizer 3 to 4 inches deep. 
Jesse Huffington of Pennsylvania State 
College sums up the recommendations 
for applying fertilizer to peas in this 
manner: “Pea growers in Pennsylvania 
have found that on soils low in fertility 
plowing down is probably the best 
method, but on fertile, well-limed soils 
fertilizers drilled deeply have come out 
ahead every time.”

The band-placement method, which 
received so many plaudits a few years

ago, is now found not a cure-all nor 
the one perfect method. Some experts 
feel that by placing the fertilizer in 
bands they have eliminated the danger 
from injury, but Dr. Mahoney of the 
University of Maryland reports that in 
1941 when it was very dry at planting 
time and for three weeks after there 
was a heavy loss of plants due to fer
tilizer toxicity when the fertilizer was 
applied in bands. With the band 
method the fertilizer is placed so that 
the roots can reach it easily and there 
is less fixation than with some of the 
other methods, but it should be used 
cautiously when large amounts of fer
tilizer are applied per acre. When over 
500 lbs. of a fertilizer such as a 5-10-5 
or 4-12-4 are applied, Dr. Thompson 
suggests that the band method should 
be combined with some other method 
so as to lessen the danger from injury 
to the plants or seed. As stated above, 
many pea growers have found that plac
ing the fertilizer in bands has given 
the best results. There is, apparendy,
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more danger when the fertilizer is ap
plied in bands on sandy or sandy loams 
than when the same method is followed 
on silt loams, clay loams, or mucks.

Dr. Thompson feels that when as 
good results are obtained with a small 
amount of fertilizer applied in bands 
as when larger amounts are applied in 
some other method either the rate was 
low or the soil had a high-fixing capac
ity for P and K or both, and he con
tends that in cases where large amounts 
of fertilizer are needed they are needed 
regardless of the methods used to apply 
this fertilizer.

When part of the fertilizer was 
placed in the furrow and the remainder 
applied in bands, the results were favor
able in more cases than with any other 
method—in 8 out of 16 tests this method 
gave the best results. This method 
is preferred on fairly heavy soils, and 
the proportion to be placed in the fur
row depends on the crop to be grown, 
methods of cultivation, and soil type. 
With potatoes in Pennsylvania this 
method has proved very promising, and 
reports from other states would seem 
to indicate that it will apply to more 
crops and under more different condi
tions than any other method so far 
tested.

Results of Drilling in Fertilizer
Drilling in the fertilizer 3 to 4 inches 

deep has given good results in many 
cases where several methods have been 
compared. It has proved best for peas 
in several states, for corn in New Jer
sey, for soybeans in several states, and 
seems the best method when large 
amounts of fertilizer are applied.

Among the prize-winners in the 
Pennsylvania Tomato Contest in 1943 
in the 3-acre-or-less class, the first three 
winners drilled in the fertilizer after 
plowing while in the 7-acre-or-more 
class two of the winners applied the 
fertilizer before plowing and one after 
plowing. Of the 977 growers in the 
contest, 263 drilled the fertilizer broad
cast, 90 broadcast and side-dressed, and 
67 applied the fertilizer broadcast and 
in the row. Thus the broadcast method

alone or with some other method was 
followed by the largest proportion of 
growers. A yield on 75 acres of 14.86 
tons per acre was obtained at the Starky 
Farms in 1941, the largest yield of 
tomatoes on such a large acreage. And 
with this large yield went quality, for 
this large crop graded 69 per cent No. ; 
l ’s, 29 per cent No. 2’s, and 2 per cent 
culls. In producing this large yield 200 
lbs. of cyanamid were broadcast on 
cover crop with 1,000 lbs. of a 2-10-10 i 
broadcast, and 150 lbs. of muriate of 
potash were applied after the plants i 
were set. A starter solution was used 
and a 97 per cent stand was secured 
by this method.

Tests with tomatoes at Geneva, New 
York, in 1943 indicated that the method 
of applying part of the fertilizer in the 
furrow and part in bands was the best, i 
but all or 800 lbs. of fertilizer applied ; 
in the bottom of the furrow was not I 
as good as the five other methods tried. \ 
There was no significant difference be
tween 600 lbs. of fertilizer broadcast ] 
and plowed under, 600 lbs. drilled j 
deeply, 200 lbs. in bands, and 600 lbs. j  
in bands. In this test a 5-20-5 analysis , 
was used, but in another test where a 
3-12-6 fertilizer was applied, although 
the combination of placing part of the 
fertilizer in the bottom of the furrow ; 
and the rest in bands gave the best re
sults, there was no significant difference 
between this method and the one in 
which 1,200 lbs. of fertilizer were broad
cast and plowed under or 1,200 lbs. in 
the furrow, or 1,200 lbs. disked after I 
plowing. The first test was on Ontario 
loam and the second on Palmyra stony  ̂
loam—a pH of 7.2 and 6 respectively, j

In other tests with tomatoes, fer- 3 
tilizer drilled 4 inches deep resulted in 
1 Yi tons more per acre than where the 
fertilizer was broadcast and disked, and 
the same amount was secured when 
the fertilizer was plowed under 8 inches : 
deep over broadcast and disked.

In a potato fertilizer test at the Phila- j 
delphia County Prison Farm, Torres- 
dale, Pennsylvania, in 1942 on a timothy j 
sod, a 4-12-12 fertilizer at the rate of \ 
1,000-lbs. per acre was applied all in
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bands versus three-fourths plowed down 
with one-fourth in bands. An average 
of four replications showed a yield of 
321 bushels per acre under the band 
method and 374 bushels with the com
bination of plowed down and band. 
Similar field tests in 1943-1944 have 
further confirmed the advantages of 
this method of fertilizing.

Although deep applications are quite 
generally recommended for heavy soils 
and shallow applications for light soils, 
it would seem that the combination of 
applying the fertilizer part in the fur
row 14 to 2/3 of the total amount 
plowed under, and the rest in bands is 
the best bet to date under all conditions. 
This practice merits consideration es

pecially for crops such as tomatoes and 
potatoes which ordinarily use in excess 
of 800 lbs. of fertilizer per acre. Less 
likelihood of fertilizer injury at planting 
time and assured supply of plant food 
in the lower part of the furrow in pe
riods of suboptimum rainfall give to 
the practice a high insurance value.
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First Things First in Sail Fertility

( From page 16)

phosphate, nevertheless in the Illinois 
system, data reveal that a dollar ex
pended for superphosphate has given 
approximately the same returns as a 
dollar invested in rock phosphate. 
Therefore, superphosphate is recom
mended as an effective and economical 
source of phosphorus. However, when 
measured in sufficiency and perma
nency, the rock phosphate has thus far 
proved superior. The cheapness of the 
rock phosphate per pound of material 
and per unit of plant food has encour
aged much larger applications which 
in turn come nearer to sufficiency 
rations and offer a greater degree of 
permanency.

Mixed fertilizers now bidding for a 
place as soil-builders offer a source of 
phosphorus and other plant-food ele
ments, mainly nitrogen and potassium. 
First we ask ourselves: Can this source 
of plant food replace to any particular 
extent those sources already recom
mended? Measured by one yardstick 
the more commonly sold fertilizers, like 
2-12-6, cannot compete in price or suffi
ciency. To supply the 150 pounds of

nitrogen used by the corn plants in the 
production of 100 bushels of corn, 3.75 
tons of 2-12-6 would have to be used at 
a cost of $123. Even if $45 were sub
tracted for the phosphorus and potas
sium added in the fertilizer the nitro
gen would still cost $78, far too much 
for a profitable investment. Contrasted 
with this, an equivalent amount of 
nitrogen can be added to the soil 
through legumes for less than $5. Other 
commercial materials supplying only 
nitrogen could be used at a cost of only 
$15. Besides showing the impractica
bility of using a fertilizer like 2-12-6 
for soil building, the financial analysis 
also discloses the out-of-proportion ratio 
of the grade when used for corn. While 
supplying the 150 pounds of nitrogen 
for a single 100-bushel corn crop, the 
3.75 tons of 2-12-6 would supplv 900 
pounds of phosphoric acid, sufficient 
for 16 one-hundred-bushel crops, and 
450 pounds of potash also sufficient for 
four such crops.

While it is evident that most com
plete mixed fertilizer grades now on 
the market cannot be conscientiously
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recommended for Corn Belt crops, in 
quantities adequate to build up and 
maintain the fertility of depleted soils, 
they may be used as effective supple
ments. In fact requirements for their 
use should be written into a rational 
soil fertility program as another step 
in assuring maximum production of 
high quality products.

‘Fertilizers as Appetizers
In a supplementary role, fertilizers 

act as appetizers. When relatively 
small and inexpensive applications of 
quickly available plant food are con
centrated in a small area by or with the 
seed at planting time, they stimulate 
rapid early growth of both the root 
system and stalk. This stimulation 
and concentrated available food supply 
aid the plant in bridging over adverse 
conditions or external obstructions. 
Some insect damage on the roots of 
corn can be largely controlled by this 
type of fertilization. Retarded growth 
in cold, wet springs can be prevented. 
The ill effects of late plantings can be 
lessened. Cultivation and weed con
trol are made easier. When corn plant
ing is delayed to avoid first-brood corn- 
borer damage, supplementary fertili
zation may hasten maturity to a stage 
that will decrease the loss from second- 
brood larvae. Where obstacles are ef
fectively overcome, there may be an im
provement in quality over and above 
that expected from the amount of plant 
food supplied.

To the credit of mixed fertilizer is 
certainly this fact—when an adapted 
grade is used at a rate in accordance 
with requirements and feasibility, it 
supplies the plant food for the yield in
crease which it produces.

When using fertilizers of any kind 
in small applications for stimulating or 
appetizing effects it is well to have a 
thorough understanding of what may 
be taking place. Increased yields re
sulting from deficiency applications are 
likely to create a wrong impression. On 
the surface such results indicate that 
soil fertility is being maintained or in
creased. This notion is a serious dis

illusionment and if the practice is main
tained for any length of time it will 
lead to uneconomical production and 
disaster.

Then, too, there is a chance that 
yields may be reduced by the use of im
properly balanced fertilizers on poor 
soils. An outstanding example of this 
occurred at Lebanon Experiment Field 
a number of years ago where a hill-drop 
application of 125 pounds of 2-12-6 re
duced the yield of corn 40 bushels be
low that of untreated land. When suf
ficient nitrogen was added at the last 
cultivation of the crop, the 40-bushel 
deficit was erased and an 11-bushel in
crease was produced for the same treat
ment over the untreated strip. Many 
other less striking examples of this ef
fect could be cited. Early stimulation 
of corn growth by small applications of 
improperly balanced high-phosphate 
fertilizers on soil that is likely to run 
short of water and nitrogen in mid
season is quite likely to prove disas
trous and certainly unprofitable. These 
experiences confirm our fertilizer rec
ommendations when we say “do not 
try to increase corn yields by applying 
small amounts of quickly available fer
tilizers on soil known to be low in 
organic matter and nitrogen.” Lime
stone, legumes, organic matter, and an 
abundance of nitrogen are needed as 
a first and as a “must” preceding hill ap
plications.

Recent intensive publicity given to 
the so-called “plow-sole,” preferably 
plow furrow, method of fertilizer ap
plication has been effective in calling 
attention again and in another way to 
the fact that old, worn-out, unproduc
tive soils will respond to treatment, and 
that it takes relatively large applications 
of plant food to restore virgin fertility.

The plow-furrow method, which has 
not yet been proved sufficiently to war
rant its being widely recommended in 
Illinois, is an easy way of applying fer
tilizers down deep in the soil. This 
placement has the advantage of less 
fixation, more certain contact with 
moist soil, and root attraction to deeper 
soil layers.
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C orn  a f te r  a l fa lfa  sod w here s ta r te r  fe r t i l is e r  ( 3 - 1 2 - 1 2 )  in  th e  h ill  a t p lan tin g  tim e helped  push 
co rn  sw ay fro m  in s e c t d am age. C arth ag e , I ll in o is , S o il  E xp erim en t F ie ld , 1 9 4 3 .  Y ie ld  on le f t ,

7 7  b u s h e ls ; on  rig h t, 9 3  b u shels.

The method has proved most attrac
tive where it was desirable to make 
heavy applications of soluble fertilizer 
for high profit crops. For general farm 
crops, particularly corn, it may prove 
effective in supplying supplementary 
chemical nitrogen or high-nitrogen fer
tilizers where legumes have failed or 
where they were not the preceding 
crop. Also, it may be a practical way 
of applying potash for soybeans on land 
exceedingly low in that nutrient.

Summary

Probably a few points should be em
phasized by summarizing them briefly.

1. Maintenance of soil fertility and 
high productiveness are essential to the

welfare of our country and should be 
more universally and enthusiastically 
promoted.

2. A scientifically sound, economic, 
and workable plan of procedure has 
been discovered and demonstrated. Its 
use should be more widely and loudly 
acclaimed.

3. Any plan of soil improvement to 
be continuously and universally effec
tive must measure up to the yardstick 
of economy, sufficiency, and perma
nency.

4. Mixed commercial fertilizers are 
effective and essential in supplementary 
roles. They may be used in the con
ventional or plow-furrow methods of 
application, depending on the specific 
situation at hand.

Farmers’ Forums

(From page 5)

use the axe, the chisel, and the hammer. 
I have seen too many cases where a 
farmers’ amateur quartet or musical 
organization was browbeaten by union 
bosses. I have seen this happen where 
civic auditoriums were manned by

union labor who refused to turn a hand 
unless the extra set of sharps and flats 
wearing the union label were sitting in 
the wings when the hayshakers played 
their mouth-organs. And when the 
program was scheduled for the airways,
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it might even be necessary to pay two 
union bands to be quiet long enough 
for the ruralites to rhythm.

So I ask, who’s the boss anyhow 
when farmers meet—Ed O’Neal and 
Fred Goss or Mister Petrillo? No 
candy bars given for the right answer! 
What’s the use of teaching music in 
rural schools if we have to pay tribute 
to city slickers everytime we toot and 
fiddle? Have you ever seen any con
gressman from the back country rise 
up on his haunches to launch a bill in 
favor of fair play for our home-made 
music? So all the poor yokel can do is 
to follow Disney’s advice and “whistle 
while you work.” And maybe we’ll 
have to hire a union warbler to hang 
around the farmstead even for that.

T h e  above is a fair sample of the im
promptu diatribes in rural forums 

of yore, which were studiously shunned 
by radio reporting and frowned upon 
advisedly by the academic faculty. 
Seated up front at the old rickety pine 
table under the rostrum edge where 
drops from the water pitcher and ora
torical brows kept us well humidified, 
we all craved a reporter’s chance to 
quote the best of such spasmodic gems. 
It "was all simon-pure native eloquence, 
even if not as strong on grammar as it 
was on gestures and gusto.

Only once in my memory did a col
lege don add any off-color flavor of a 
super-heated kind to a rural conclave. 
It was back in the times when rival 
creamery federations sought members 
across state lines. This • professor of 
marketing was too full of missionary 
zeal and bigotry on the interstate side, 
and he met with a provincially centered 
creamery group who refused to con
cede that better butter than theirs could 
be secured by any large overhead con
trol system, so the fur flew faster than 
buttermilk in a dash churn. To make 
a long story less painful, during the sort 
of communion service they had to com
pare local samples with federated 
brands, the worthy professor found it 
necessary to jab a chunk of butter into 
the whiskers of a stubborn standpatter.

The motion pictures missed a good shot, 
but the professor missed a lot more be
fore the incident closed.

However, such extreme violence was 
rare enough to make the reporters’ 
table fairly safe. The audience thought 
too much of their egg money to throw 
it away on unpopular speakers, so we 
had little to dodge except speech 
spatter.

I note that when farmers’ organiza
tions meet to stage a real show that 
will get into the limelight, it is apt to 
take on a radical flavor. Why not, be
cause if they mooned along with hum
drum talks on better sauerkraut bar
rels, ways to castrate pigs, and the straw 
loft hennery, nobody would heed them 
or recognize them as a voice crying in 
the wilderness to save the nation.

Every day you see circulars from the 
colleges and agricultural departments 
showing farmers how to discuss. Just 
“how to discuss.” Of course some
times these circulars oudine both sides 
or all three sides of the argument and 
suggest that the county agent be chair
man of the convention. But the minute 
any geezer with wild-flower ideas of his 
own gathered up at the headwaters of 
the creek clambers on the rostrum and 
divests himself of “wrongful” innuen
dos or bold and brazen irrelevancies, he 
is ushered into the dog house reserved 
for dissenters and malcontents. I won
der how far the old elders would have 
gotten had they been circumscribed and 
limited in preaching a loud and lurid 
sort of salvation? Although it may 
have been dreadful to hear, the listener 
might better take it and use what he 
could of it than to stay away from the 
camp-meeting and risk seeing the real 
thing a few years later. It’s much the 
same way with these modern farm- 
meeting rebellions. Instead of cussing 
out the spokesmen and the ringleaders 
and yelling how darn radical they are, 
it might pay to absorb a few drops of 
their tincture and assist a little in cer
tain reforms that somebody else thought 
of first. Just because you think you 
are sober and refuse to see snakes and 
scorpions crawling over the scenery, it
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might be smart to take a little dose of 
snake medicine anyhow.

The only kind of farm meeting I 
used to avoid, as far as being down 
front, was the old style institute where 
everybody was cordially invited to tote 
in specimens of fowl (foul) maladies 
and pig intestinal disturbances. Being 
averse to quoting Latin or Greek no
menclature, and having a terrible aver
sion to bacteria from any source, I took 
a seat rearward but not windward. 
Here was one instance, at least, where 
the research man and the able extension 
agent earned his money. With sleeves 
rolled to the elbow, and with gestures 
as deft as Blackstone the magician, 
these zealous workers in behalf of a 
pure and unsullied livestock world 
diagnosed as long as the nose could 
stand it. Sometimes a little longer.

It was a great boon to mankind and 
reporters in particular when some col
lege gent invented the lantern slide 
system of exhibiting animals far gone 
with everything. More folks could see 
it all from where they sat and not 
have to come close to inspect.

W e l l ,  I see I have not got around to 
discuss Robert’s Rules of Order 

after all. As I know so little about pre
siding and delaying procedure, my essay 
on that topic would have been illumi
nating and convincing.

My only hope is that as farm youth 
get educated and rigidly schooled in 
technique at meetings they will not 
fold up their imagination and quash 
their originality and convictions—even 
at the risk of breaking a routine rule. 
For by and' large, the only original 
thinkers we have left are the ones who 
live out beyond the suburbs—providing 
they do not imbibe too much canned 
radio logic. To them I entrust the 
delicate job of keeping alive the spark 
of speechmaking of the kind that some
body listens to because they want to, 
not because they wish to be polite.

And with the same to you elders 
who have been with me through all the 
spells of spellbinding and come out of 
it eager for more, I end this essay.

LaMotte Combination 
Soil Testing Outfit

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

LaMOTTE OUTFIT 
for determining 

Available Phosphorus

This outfit represents the most recent 
development in determining available 

'phosphorus in soil and gives the result 
in pounds per acre. A test can be 
accurately made in five minutes. Com
plete with LaMotte Soil Handbook. 
Price $12.50 f.o.b., Towso*, Baltimore, 
Maryland.

LaMotte Chemical 
Products Co.

Dept. BC.
Towson 4, Baltimore, Md.



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

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

Circulars
T o m a to es  (G e n e r a l)  F e r tilis in g  S m a ll F rn lta  (P a c if ic  C eaat)
A sparagu s (G e n e r a l)  B e tte r  C o m  (M id w est) and  (N o rth ea a t)
V ina  C rop s (G e n e r a l)  F e r ti l is e  P astu res  f o r  B e tte r  L ire s to e k  (P a -
Sw eet P o ta to e s  (G e n e r a l)  • c ific  C o a st)
F e r ti l is e  P o ta to ea  l o r  Q u a lity  and P ro fits  O I  C ourse I ’m  In terested  (P a stu re s , C an ad a) 

(P a c if ic  C o a st)  M eet th e  F a m ily  (C a n a d a )

Reprints
T - 8  A B a la n ce d  F e r t i l is e r  lo r  B r ig h t T o b a cco  
N -9 P ro b le m s o l  F eed in g  C ig a r le a l T o b a cco  
F - 3 - 4 0  W hen F e r tilis in g , C on sid er P la n t-fo o d  

C o n ten t o l  C rops 
S - 5 -4 0  W h at I s  th e  M a tter w ith  Y o n r  S o il?  
K -4 -4 1  T h e  N u tritio n  o l  M a ck  C rop s 
B - l - 4 2  G row ing L ad in o  C lover in  th e  N orth

e a st
E -2 -4 2  F e r ti l is in g  lo r  M ore and  B e tte r  

V eg etab les
S -6 -4 2  A C om p arison  o l  B o ro n  D efieieney 

Sym p tom s and  P o ta to  L ea th o p p er 
In ju r y  o n  A lla l la  

F F -1 1 -4 2  B o ro n  in  A g ricn ltn re  
1 1 -1 2 -4 2  W a rtim e  C o n tr ib u tio n  o l  th e  A m er

ic a n  P o ta sh  In d u stry  
A - l - 4 3  T h e  S a lt  T h a t N early  L o st a W ar 
H -2 -4 3  P la n t  F o o d  l o r  P e a c h  P ro fits  
J - 2 - 4 3  M ain ta in in g  F e r ti l ity  W hen Grow ing 

P ea n u ts
M -3 -4 3  L esp ed esa  Is  N ot a  P o o r  L and  Crop 
S -4 -4 3  P lo w -S o le  F e r tilis e rs  B en e fit T o m ato es 
Y -5 -4 3  V alu e  &  L im ita tio n s  o l  M ethods o l  

D iagn o sin g  P la n t  N u trien t N eeds 
• B B -6 -4 3  S e r ic e a  I s  A  G ood Crop 

F F -8 -4 3  P o ta sh  l o r  C itra s  C rops in  C a lilo ra ia  
P P -1 2 -4 3  C o m m ercia l F e r ti l is e r s  lo r  L ive

sto ck  F a rm s 
Q Q -1 2 -4 3  P o ta sh  in  W a r P ro d u ctio n  
A -1 - 4 4  W h at’s in  T h a t  F e r t i l is e r  B a g ?  
E -2 -4 4  P lo w -S o le  F e r ti l is e r s  In cre a se  th e  

P ro fits
F - 2 - 4 4  W h ere  D o W e S ta n d  W ith  F e r ti l is e r s ?  
H -2 -4 4  E ffic ien t F e r ti l is e r s  l o r  P o ta to  Farm s
1 -3 -4 4  D o u b lin g  P ro d u ctio n  b y  B ette r in g  

S o ils
K -3 -4 4  S o il  T ests  In d ic a te  P o ta sh  Levels 
L -3 -4 4  S o u th  F in d s C lovers E x c e l in  P ro fits  
T - 5 - 4 4  S o u th e rn  Crops Show  Need o l  P otash  
X - 6 -4 4  S o il  M anagem ent lo r  C annery P eas 
Y - 6 -4 4  Sw eet C lov er R esp ond s to  P o ta sh  F e r 

t i l is e r
Z -6 -4 4  O u r F e r ti l is e r s  Need M agnesium  
A A -8 -4 4  F lo r id a  K now s How to  F e r tilis e  

C itra s
C C -8 -4 4  S o il  F e r ti l ity ’s E ffec t on  A sparagus 
D D -8 -4 4  K eep in g  SoU  F e r ti le  in  th e  P eca n  

O rch ard
K K -1 1 - 4 4  G row ing Q u ality  in  T om atoes 
M M -1 2 -4 4  B lu e  L u p in e  Is  a  V a lu a b le  Legum e 
P P - 1 2 - 4 4  F itt in g  P ra c tic e s  to  S o il C on d ition s 
Q Q -1 2 -4 4  L e a l  A nalysis— A G uide to  B e tte r  

Crops
A - l - 4 3  F e r tilis e d  C o ra  P la n ts  R e q u ire  W ell- 

V entU ated  S o ils  
C - l - 4 5  F e rtiliz e rs  lo r  C otton  and  C o ra  F o l

low ing L esped esa 
E - l - 4 5  B ig g er Y ie ld s Iro m  F e r tilis e rs

F -2 -4 5  D elec tiv e  S traw b erry  F r u it  C orrected  
b y  B o ra x

G -2 -4 S  Som e W hys and W h ere lo res  lo r  A ir- 
C o n d itio n in g  S o ils

I -2 - 4 5  C rop F e r tilis a tio n  o r  R o ta tio n  F e r 
tilisa tio n

J - 2 - 4 5  P o ta sh  lo r  Legum e P astu res in  F lo rid a  
K -2 -4 5  P low -Sole  F e r tilis in g  on  th e  A verage 

F a rm
L -2 -4 S  F ish  l o r  H ealth , R e cre a tio n , and  

P o litic s
M -3 -4 5  P otassiu m — A K ey E lem en t 
N -3 -4 5  T h e  R u tab ag a  Crop in  V irg in ia  Is  

B en efited  by B o ro n  
0 - 3 - 4 5  U sing P o u ltry  M anure lo r  G arden 

C om post
P -3 -4 5  B a la n ced  FertiU ty  in  th e  O rchard  
Q -3 -4 5  E arlin ess  C ounts w ith A ustrian  W in

te r  P eas
R -3 -4 5  H igher C o ra  Y ie ld s  lo r  N orth  C aro

lin a
S -3 -4 5  A lla l la  P ro d u ctio n  on  th e  Sand 

M ountain  o l  A labam a 
U -4 -4 5  New Id eas in  H aym aking Iro m  New 

Y o rk  F arm ers  
V -4 -4 5  Y ie ld  and  Q u ality  o l  C otton  Can B e 

Im p roved  by B o ro n  
W -4 -4 5  F e r tilis in g  G o II Greens 
X -4 -4 5  Id le  A cres in  th e  S o u th east Can B e  

P u t to  W ork  
Y -5 -4 5  How L ong D o th e  E ffects  Iro m  F e r ti

l is e r  L a st ?
Z -5 -4 5  A lla lla — th e  A risto cra t 
A A -5 -4 5  W hy Brow n L oam  T e rra c e  S o ils  

R espond to  P o tash  
B B -5 -4 5  A pplying E xp erim en ta l W ork  to  

C o tto n  F arm in g  
C C -5-45  Cason Callaw ay P la n s  A head lo r  

G eorgia’s A gricu ltu re  
D D -5 -4 5  A Case o l  C om bined P otassiu m  and 

B o ro n  D eficien cies  in  G rapes 
E E -6 -4 5  B a lan ced  Sods in  O rchard s 
F F -6 -4 5  O rch ard in g  Iro m  th e  G round Up 
G G -6 -4 5  Know  Y o u r S o il
H H -6-45  B o ro n  C o n ten t o l  M ississippi So ils  

and P la n ts
I I - 6 - 4 5  Se lectiv e  S erv ice  lo r  E a ch  A cre 
J J - 8 - 4 5  P low -U nder P ra ctices
K K -8 -4 5  F ro m  S cru b  P in e  to  B ro cc o li on 

Cape Cod
L L -8 -4 5  F e r tilis in g  lo r  B e tte r  Soybeans in 

N orth C arolina 
M M -8-45  R ed  C lover Suggests Sh o rtag e o l  

P otash
N N -8-45 T h e  E ffec t o l  B o ra x  and  L im e on 

Q u ality  o l  Cauliflow ers 
0 0 - 8 - 4 5  P o tash  F e r tilise rs  A re Needed on 

M any M idw estern Farm s

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

• M ILLIONS of years ago, prehistoric forests gathered 
Nitrogen as they grew. Today this Nitrogen is recovered 
from coal by modem coke and gas plants as Sulphate of 
Ammonia. The m anufacture o f coke-oven Domestic 
Sulphate of Ammonia and its use as a plantfood are 
graphically portrayed in the 16 mm. sound and color 
motion picture “Plant Food from Coal,” running time 
39 minutes. This film is loaned free for educational use. 
Send your request to the address below. Specifiy dates 
and alternate dates film is desired. /

COKE OVEN AMMONIA 
RESEARCH BUREAU

5 0  W est Broad Street, Columbus 15, Ohio

0 0  f  This handsomely-illustrated 24-page 
r V V O  booklet is based on the film and i& 

filled with full-color pictures taken from the film. 
It is yours for the asking!

iaba
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MONDAY MORNING TYPIST

UQly little gremilns 
Won IT  you goawzy 

Monday isn’t lkie 
An ordinary daay.

L s aw you move tge wpace bar 
And jjam those keus bessides 

Ufly lirtlg rimlens
Damm yoru little hidese!

Beat it, scrsm, bwfore mi 
Fingers starrt to itch 

To tear you ilmb frlm lmib—Oh, 
You goffzj ? ( - * % “&” “$”?

A hostess, serving her guests wine, 
remarked to one gentleman: “I should 
not be offering you wine. You are the 
head of the Temperance League.”

“Oh, no,” he replied. “I am the head 
of the Vice League.”

“Well,” said the hostess, “I knew 
there was something I shouldn’t offer

_  99you.

They say that Dartmouth has a 
statue of the famous revolutionary 
soldier, General Howe. It’s hidden in 
the dark, deep interior of the library 
. . . and when the Dartmouth boys 
have their girls come up for the week
end, they take them to the library and 
show them Howe.

A concert was being held in a village 
schoolroom, and it became Sandy’s turn 
to give his bagpipe solo. When he had 
finished and the applause had died 
down, a voice from the back shouted: 
“Give us Annie Laurie, Sandy!” 

“What!” asked Sandy, surprised and 
flattered, “again?”

“Well, Aunt Mandy, I suppose you’re 
mighty glad the war is over.”

“Well, I jest don’t know about dat,” 
answered Mandy. “Cose, I’se glad to 
have Bill back home and all dat, but I 
jest know I ain’t gwine to get money 
frum him so regular as I did when he 
wuz in de army and de government was 
handlin’ his financial affairs.”

Whoever named it “Necking” was 
strongly ignorant of anatomy.

A prominent bishop sat in a box in 
the opera house awaiting the curtain 
and watching the fair ladies in low cut 
evening gowns being ushered to their 
seats. After looking around the house 
with opera glasses, one of the ladies in 
the party said:

“Honestly, bishop, did you ever see 
anything like it in your life?”

“Never,” gravely replied the bishop, 
“never, since I was weaned.”

Johnny and Mary went into the 
country to pick wild flowers. Mary’s 
mother went with them, so they picked 
wild flowers.

Pa: “You’ve been takin’ vitamin 
pills and still feel run down? What 
have ya been eatin’?”

Ma: “Oh, do ya have to eat, too?”

Headline in N. Y. paper: “Father of 
Ten Shot—-Mistaken for Rabbit.”



N e e d  I o n .

BORON IN AGRICULTURE
Authorities have recognized that the depletion of 

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

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

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

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

PACIFIC COAST BORAX COMPANY
NEW YORK CHICAGO LOS ANGELES

BORAX



How  to lead crops to water 
• ••and m ake them drink food

V-C p l o w - s o l e  f e r t i l i z e r s  a r e  d e 
s ig n e d  f o r  t h e  n e w  m e th o d  o f  a p p ly 
in g  p la n tf o o d  a t  t h e  b o t to m  o f  th e  
f u rro w  d i r e c t ly  o n  t h e  p lo w -so le , o u t  
o f  r e a c h  o f  s u r f a c e  w e e d s .

V-C PLOW-SOLE FERTILIZER en- 
courages plant roots to go down deep 
and find plantfoods where soil Water 
is most abundant. The combination 
of V-C soluble plantfoods and sub
surface water produces bigger yields. 
A heavy application of V-C p l o w -  
s o l e  f e r t i l i z e r  keeps on feeding 
crops through the season, even 
during periods of dry weather.

V-C s t a r t e r  f e r t i l i z e r  sh o u ld  
b e  u se d  in  s m a ll  a m o u n ts  n e a r  th e

surface for early growth. V-C p l o w -  
s o l e  f e r t i l i z e r  should be used in a 
heavy application, down deep in 
moist soil, for later growth and 
maturity.

Three important points to remem
ber about plow-sole application of 
fertilizer are: (1) Use it only for 
deep-rooted crops, (2) Use a heavy 
application, (3) Use an analysis, 
especially designed for this purpose, 
such as V-C p l o w - s o l e  f e r t i l i z e r .

Use a heavy application of V-C 
p l o w - s o l e  f e r t i l i z e r  when you 
break your ground and a light appli
cation of V-C s t a r t e r  f e r t i l i z e r  
when you plant your crop.

T h e re  is a  V - C  F e r t i l iz e r  fo r  e a c h  m e th o d  o f  fa rm in g

LEADER IN 

THE FIELD 

SINCE 1895

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond, Va. • Norfolk, Va. • Greensboro, N. C. • Wilmington, N. 
Columbia, S. C. • Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. 
Birmingham, Ala • Jackson, Miss. • Memphis, Tenn. • Shreveport, La. 
Orlando,Fla. • E.St.Louis, III. • Baltimore,Md. • Carteret,NJ. • Cincinnati, 0 .



Useful Information for 

the Busy County Agent

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

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

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

SEED PROTECTANT

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

12 8 0  Sixth A v t n u i  • R o c k th lltr  Contor •  N ow  Yotk  2 0 , N . Y .

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

Spergon
• Safe to use — cannot harm 

delicate seeds, even when 
used in excess.

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

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

• Self-lubricating. No graphite 
needed in drill.

• Compatible with legume 
inoculants.

TYPICAL DOSAGES
Corn . . . lVi oz. per bu. seed 
Peas . . . .  2  oz. per bu. seed 
Beans . . .  2  oz. per bu. seed 

(including Limas)
Soybeans . . 2  oz. per bu. seed 
Sorghum . V/z oz. per bu. seed 
F lax  . . . .  2  oz. per bu. seed 
Peanuts, 3  oz. per 100 lbs. seed



THE PLANT 
SPEAKS

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

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

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

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FO R T E R R IT O R IE S INDICATED

Potash in Southern Agri- Potash from Soil to
culture (South) Plant (West)

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

Bringing Citrus Quality (West)
to Market (W est) New Soils from Old

Machine Placement of (Midwest)
Fertilizer (W est) Potash Production in

Ladino Clover Pastures America (All)
(W est) Save That Soil (All)

IMPORTANT 
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.

Printed in U. S. A.
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T H R E E  E L E P H A N T  B O R A X

W ITH  every growing season, more and more evidence of boron defi
ciency is identified. Crops where lack of this important secondary 

plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower.

TH R EE 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., Charlotte, N. C.

Braun Corporation, Los Angeles, Calif.
A. Daigger & Co., Chicago, 111.
Detroit Soda Products Co., Wyandotte, 

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

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

Sears, Roebuck

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

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

Mass.
Thompson Hayward Chemical Co., Kansas 

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

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

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

& Co. Stores

IN CANADA:
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont.

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

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

1

Pioneer Producers o f  Muriate o f  Potash in America



B e t t e r C r o p s

o - P L A N T  B 3 0 D

The Whole Truth— Not Selected Truth 
R. H. S t i n c h f i e l d ,  Editor

Editorial Office: 1155 16th Street, N. W ., Washington 6, D. C.

VOLUM E X X IX  NO. 10
»

T a b l e  o f  C o n t e n t s , D e c e m b e r  1 9 4 5

Our Best G ift Is a Must, Says Jeff 3

Efficient Crop Production Means Balancing 6 
Supply of Available Plant Nutrients 

According to Howard T . Rogers

And Now the Imperative for 9 
Agriculture and Industry, As Defined by D. S. Coltrane

Florida’s Legume Pastures 11 
Depend on Seed Source, R. E. Blaser Tells Why

Rapid Soil Tests Furnish One of the 14 
Implements for Increasing Crop Yields 

Discussed by Benjamin Wolf

Success W ith Blueberries, G. R. Cobb Tells How 21

California Fertilizer Usage, Analyzed by Weller Noble 23

Potash Deficiency Follows 24 
• Continuous Wheat

Say N. C. Smith and Wm. A. Albrecht

Poor Soils— Poor People 25 
An Inevitable Result, Says Lester L. Loftin

The American Potash Institute, Inc.
1155 16th Street, N. W., Washington 6, D. C.

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

Washington Staff Branch Managers 
J .  W. Turrentine, President S. D. Gray, Washington, D. C.
J .  D. Romaine, Chief Agronomist H. B. Mann, Atlanta, Ga.
R . H. Stinchfield, Publicity G. N. Hofifer, Lafayette, Ind.
M. M. Keim, Economist M. E. McCollam, San Jose, Calif. 
Mrs. C. M. Schmidt, Librarian E. K. Hampson, Hamilton, Ont.

_________________ ___________________________________ __________________________



WHAT NATURE ADORNS, FEW CAN SURPASS
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P u b l is h e d  b y  t h e  A m e r ic a n  P o t a sh  I n s t it u t e ,  I n c . ,  1155 S ix t e e n t h  
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Interpreting

Dur Best Gift

□ UR most needed gift at this Christmas is not trick ways to avert 
war or save pur towns from “atomashing,”—it’s not more autos, 

more gas, more employment, more circulating money, or more liberty 
—but it’s just greater trust in mankind.

International, interstate, inter-racial human confidence—that’s what 
will do us most good in our old socks on Christmas morning. Unless 
we get it in some form in more plenty than we have it now, Christmas 
will be just another paganistic pageant, with more superstition than 
substance and more tinsel than triumph.

This must happen to us, because 
they’ll be back with us again for 
Christmas—those homesick boys and 
girls from Korea, and Kodiak, from 
Kwantung and Karsruhe—all set for 
an old-time celebration that means 
something more than gobble and 
glitter.

Many of them, like General Jonathan 
Wainwright in a Nipponese sink-hole, 
have bitter memories of pitiful make
shifts in Yuletide decorations and 
starvation rations in lieu of the prover
bial feast. Others met Christmas in 
fox-holes or in weary marches across 
strange and forbidding lands, wonder
ing betimes what the world had done^

to their old familiar holiday motto, 
Peace on Earth, Good Will to Men.

Others cast off into vast stretches 
of uncharted skies, drawing somewhat 
closer to the Star which kept the Magi 
“on the beam” in the Year of Our 
Lord Number One. That some of 
them were cursed with stern orders 
which of necessity included the blast
ing of homes and hospitals regardless 
added nothing to their spiritual sta
bility after receiving youthful tutelage 
in the forgiveness of sins and the 
virtues of mercy and tolerance.

Others “went down to the sea in 
ships” and wondered sometimes if 
they would ever become “true fishers
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of men” instead of eternally manning 
the lookout for enemies afloat and tar
gets ashore. That all these conflicting 
thoughts and contrasting emotions and 
the raw and wretched conditions of 
life they faced have left some marks 
upon our Christmas prodigals must be 
admitted and proper steps taken to 
counteract.

In my lifetime we have never entered 
a Christmas season of just this signifi
cance. I suppose there has never been 
a Christmas when everybody was com
fortable everywhere. You Kiwanis and 
Rotary gents and associates in churches 
and good-will organizations have spent 
many days planning former donations 
of sustenance to the poor and the un
fortunate, and we usually, had some of 
them with us even in the boom days.

BU T  never before have we met up 
with a Yuletide which was so 

deeply sunk in abject world-wide mis
ery, or one that needed fortitude and 
tolerance and charity and common 
sense all woven into it, like this one 
does. And if you don’t grasp it from 
where you sit, be sure you’ll get an 
earful when the kids come home.

Yet for some of us the Yuletide cele
bration is far from complete. There 
are still too many vacant seats in the 
family circle and around the turkey 
table. Toward those who will never 
return we have pardy adjusted our 
emotions, but in respect to those three 
million or more living soldiers obliged 
to pass the holidays abroad, it is easy 
to be impatient and importunate. 
Four years of war’s alarms and rigor
ous sacrifice of personal feelings to the 
greater goal of eventual victory leave 
us in poor shape to resist the primitive 
human cravings for absent loved ones. 
Especially do such yearnings press in 
upon us when the familiar Christmas 
traditions are dusted off once more for 
the annual winter demonstrations.

Thus, too frequently our anger and 
frustration fuse with the common dis
illusionment of the G. I. and the 
sailor—those kids who only yesterday 
came to us as students seeking help

to find the capitals of Europe or the 
mountains and the rivers and the i
oceans of the world. They have since 
found them the hard way.

Back there in their grade-school days, 
you remember how it was with us, 
half the time we didn’t know the 
answers. By some subtle shift of ap
proach we hid our ignorance of for- 1 
gotten or unlearned geographic facts j 
and we marched the youngsters back 
to school to get their education by 
proxy—where they ought to get it be
cause we paid big taxes for teachers, 
by gum! And what was probably i 
worse, we gave them dimes for Sun
day school lessons taught by some 
other more responsible citizen, while 
we went out to play golf or see a ball 
game.

So I guess maybe we can’t blame the 
war prodigals for toting back some k  I 
queer distorted mental souvenirs along , 
with the grotesque idols, shawls, and * 
scarves they pack home to distribute 
at Christmas. We of the parental I 
“commanding generation” fell down 
on our job of providing prewar USO 
comforts and stimulations to some ex
tent, right in our own home circles. ] 
We talked in generalities about world 
unity when there was no unity of our *■ 
own making, and we prated about 
peace when there was no peace.

WE left all the isms and the theo
ries and perplexities of interna- j 

tional relations to somebody else. He 
was that Mr. Somebody who got ap
pointed to office in Washington by 
somebody who got the most votes the 
second Tuesday of November every 
four years. He was the scapegoat 
selected to handle our foreign relations, j 
Then if he came to the table no better 
prepared to play poker with the shapers 
of razor-edge diplomacy than we were 
back there in old Bingville, we said it 
was the party’s fault, not ours. And 
democracy got another dent in its 
armor just because we didn’t know or 
care.

Then in the midst of our doldrums 
and indifference, newspapers and mag- j
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azines began to print mistrustful do
ings with the youth of Europe—a 
sweep of savagery and callous disci
pline. Over there they kept control
ling hands on the shoulders of the boys 
and girls and neglected no opportuni
ties for guidance. Our idea of letting 
the kids alone to learn the facts of 
life themselves was in for a real test.

That test has been the headline ex
periment of the era during four long 
years and their dismal Christmases. 
There have been plenty of nasty pills 
to swallow and vain regrets to slobber 
over, too. Finally it all came to a 
head like a broken boil, climaxed with 
the billion-dollar bomb affair—and the 
hangover is with us and we don’t 
know how to stop the headache.

. We have enjoyed a joyful Thanks
giving, except for some things which 
are rather obscure and insecure for a 
proper all-out gratitude. Now, we 
start into the first Christmas since 1938 
without a world at war. We begin 
our shopping with a renewal of old 
elbowing and pull-hauling and scram
bling, meanwhile trying to forget that 
Professor Oppenheimer or some other 
physicist says that the next thousand 
atom bombs won’t cost us so much to 
build, although they’ll be just as hard 
to dodge unless we all move down into 
deep burrows.

At this crossroads in human life 
about all we have left to snub up to 
or cast anchor in are those ideals and 
customs of Christmas. They give us 
a slender foothold, at least, from which 
to cast off into the unknown. To 
keep on raking over the ashes of burned 
hopes left in the ruins of war (who 
says America remains unharmed?) is 
not to be worthy of Christian citizen
ship. For this holiday here, even in 
its weakest and most contradictory 
aspects, is a place of serenity and joy 
contrasted with the horror and hun
ger in other lands. Perhaps renewing 
these pleasant traditions again under 
the green tree truce of Christmas will 
give us gusto to carry on when New 
Year’s opens a fresh calendar to fill.

Y ES, I said “gusto,” for I like men 
of good will and gusto. Gusto is 

my meat when it stops short of bom
bast and fakery. I don’t care a whoop 
and a holler for weak-kneed, apolo
getic, indifferent specimens with no 
red blood to expend in righteous rebel
lions. Leave our destiny to them and 
we would get another Pearl Harbor 
and cringing from billion-dollar bombs.

Speaking in behalf of gusto, I mean 
a militant and inspirational leadership, 
free from brass-hatting, thoroughly in
fused with enthusiasm. Only through 
a courageous leadership can we keep 
from lapsing into that sewing-circle 
coma in which we raised our kids.

I guess you’ll find men of gusto and 
good will in the Bible, too. Old Abra
ham had a store of it, and so did Moses, 
the mountain climber. General Joshua 
had his share. King David had a 
mite too much sometimes. Solomon 
was steeped in gusto and imagination 
enough to vision a temple in a desert 
land. When you thumb through the 

• newer books of the Bible you find good 
will and gusto in almost every chapter.

Begin with flinty and fearless old 
John the Baptist and carry on through 
the Twelve redoubtable fishermen 
and villagers, the strong men of the 
parables, and the Man of Galilee who 

( Turn to page 49)



Fig . 1 . Defoliation of cotton on grey land of the Tennessee Valley (W alter Doming’* farm  in T1—r- 
•tone County, A la .) resulting from  the application of approximately one ton of limestone per acre 

in 1 9 4 1  with insufficient potash in the cropping system. Photographed, August 2 9 , 1 9 4 4 .

Efficient Crop Production 
Means Balancing Supply of 
Available Plant Nutrients

aw ard  7̂. f^ocjers 

Agricultural Experiment Station, Auburn, Alabama

N  the postwar period with all of its cal than in other sections, where the
drastic adjustments in crop acreages soils possess a much greater reserve

and imponderables in the economic of the essential elements,
world the farmer needs to be forever It is now generally recognized that
mindful of the importance of a bal- too much lime added to many of our
anced as well as an adequate supply of soils may cause deficiencies of some
plant nutrients for maximum efficiency of the so-called minor elements. Where 
in crop production. -we are dealing with the elements that

Proof that this balance of the plant. are frequently present in an available 
nutrient supply is an extremely delicate form in only fractional parts per mil-
equilibrium in many of our southern lion, it is really quite easy to see why
soils is being revealed in some of our any material change in the acidity of
long-time experiments. Here in the the soil solution might induce severe
southeastern states, a region of highly deficiencies. On the other hand, it has 
leached soils, this problem of balance been thought that plants are tolerant to
of available plant nutrients is more criti- wide fluctuations in the supply of the

I
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Fill. 2 .  Cotton plants on a p art o f the field pictured in Fig. 1 which received the same fertiliser
treatm ent but no lime.

elements that are taken up in larger 
quantities, including nitrogen, phos
phorus potassium, and calcium. The 
different crops vary tremendously in 
their plant-food requirements and our 
soils are changing constantly in their 
chemical make-up as a result of crop
ping systems, erosion, and residual 
effects of the application of large 
amounts of commercial fertilizers over 
a period of years. These residual effects 
are pronounced in altering the ratio of 
some of the minerals available for plant 
growth.

Numerous experiments and coopera
tive field tests with farmers in every 
section of the State have demonstrated 
the value of lime for improving pas
tures and increasing crop yields with 
legumes that receive ample phosphate 
and potash. Although rather inten
sive lime and legume programs were 
put on by agricultural leaders in Ala
bama over a period of years, as late as 
1942 farmers used only 42 pounds of 
calcium carbonate equivalent material 
per acre of crop land and pasture. This 
figure is based on county agent reports 
of the amount of lime applied as such, 
the tonnage of basic slag (data from 
the producer), and calculated tonnage

of dolomite used to neutralize mixed 
fertilizers. This appeared to be a low 
consumption of lime when compared 
with New England, Midadantic, and 
most of the Midwestern states, in view 
of the inducements offered farmers 
through the AAA program of the Fed
eral Government.

At first it was somewhat difficult to 
understand why Alabama farmers were 
not using more lime. However, a care
ful study of some of the older lime 
experiments on the substations when 
combined with the experiences of ob
serving farmers reveals at least one 
explanation. In some cases lime alone, 
or with small amounts of mineral fer
tilizer, actually decreased yields.

Striking evidence that lime increased 
the need for potash by cotton on Hart- 
sells fine sandy loam was observed in 
lime tests at the Sand Mountain Sub
station near Crossville, Alabama. Dur
ing the first six years of this 16-year-old 
experiment, limestone gave profitable 
increases in cotton yields in a cotton, 
winter legume, corn rotation. Despite 
this early response, the beneficial effects 
of lime began to disappear, and in the 
last five years of the experiment cotton 
yields have been decreased by lime. On
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those plots that received 600 pound of 
6-8-2 fertilizer per acre, the yields of 
cotton fell off sooner than where 6-8-4 
fertilizer was used, rfowever, 600 
pounds of 6-8-4 per acre did not supply 
enough potash to maintain yields where 
one ton of limestone was applied once 
every 10 years. It should be pointed 
out that while lime decreased the cot
ton yields after several years, it is re
quired for successful growth of winter 
legumes on the soil. This obviously 
was not a case of overliming, but 
showed the need for more potash to 
maintain the calcium-to-potassium ratio 
required by the cotton plant for normal 
growth.

Walter Doming, a Limestone County 
cotton grower, found that lime in
creased the need for potash on cotton 
on the grey lands (Dickson silt loam) 
of his farm. In 1941, he limed a part 
of a field at the rate of about one ton of 
limestone per acre. ,In  1944, the entire 
field was planted in cotton and ferti
lized with 300 pounds of 6-8-4 per 
acre. As early as August the cotton had 
lost practically all of its leaves on the 
limed portion of the field and produced 
about 100 pounds of lint cotton per

acre (Fig. 1), whereas normal plants 
were growing on the unlimed part 
which produced a bale of cotton per 
acre (Fig. 2) with the same fertilizer. 
The field was planted in vetch in the 
fall of 1944 and followed by corn in 
1945. When the field was visited in 
September, corn on that part of the 
field that had been limed four years 
before showed severe potash deficiencies 
as evidenced by lodging and marginal 
“firing” of the leaves (Fig. 3 ). Normal 
plants were growing on the unlimed 
land (Fig. 4 ).

A number of similar observations’ of 
this detrimental effect of lime on crop 
yields where insufficient potash was ap
plied have been made in various sec
tions of the State in recent years. These 
demonstrations are not restricted to 
deep sands or high-lime soils, but in
clude sandy loams of the Coastal Plain 
as well as fine sandy loams and silt 
loams of north Alabama, as previously 
illustrated. Furthermore, the rates of 
lime involved would be considered 
moderate or even low as judged by past 
standards. The point in case is that 
the balance of jfvailable plant nutrients 

( Turn to page 40)

Fig. S . Lodging of stalks .n d  marginal “ firing”  of corn leaves as indications of P ° ‘«*h 
b r o u g h t  on by the application of limestone. Corn following cotton shown in Fig. 1  on W alter 

g Dorning’s farm  in Limestone County, Ala. Ptotographed in September 1 9 4 5 .



And Now the Imperative for 
Agriculture and Industry

8 }  2 ). S .  C o ft r a n .

North Carolina Department of Agriculture, Raleigh, North Carolina

WE have won the greatest military 
conflict of all times. We are enjoy

ing peace for the first time in almost 
four long years. It is now imperative 
that we turn our thoughts to peace just 
as we did to war on December 7, 1941, 
and that we consider the kind of world 
economy that will face us or that we 
will desire to build in the postwar 
days.

In our wartime economy, all eco
nomic laws were suspended or thrown 
out the window. We had only one 
job to do—Win a War—regardless of 
economic laws or any reckoning with 
the future. Now that the end has come, 
many adjustments will need to be 
made in our entire national economy.

The changes and adjustments in 
our industrial economy are tremendous 
and present gigantic problems. No 
less so will be the changes and adjust
ments in agriculture which need to 
be considered if we are to plan for the 
best interests of the social and economic 
welfare of the State and Nation.

Relationship Between Agriculture 
and Industry

It is certain that the welfare and 
prosperity of the Nation rests upon its 
two foundation stones, its Industry and 
its Agriculture. It is self-evident that 
each of these foundations depends 
upon the other for its security and 
prosperity. We learned from the de
pression that when this Nation’s indus
tries were idle and workers without 
wages, farm products became surpluses 
which could not be sold. When farm
ers could not sell their products, they 
could not buy the products of our

industries, thereby establishing a vi
cious circle that disrupted our national 
economy.

It is evident that agriculture will, 
as it did following World War I, 
feel the full effects of the adjustment 
in production from war to peace. 
We can guess that the effects will be 
even greater this time due to the much 
closer relationship which now exists 
within our several segments of human 
effort—technology of production, the 
elimination of time and space in trans
portation, and many other factors 
which will tend to make this true.

American agriculture during these 
four years of war has been geared to 
its highest peak of production. The 
farm output has reached an all-time 
high. In 1944, 15 per cent fewer 
folks on farms produced 50 per cent 
more farm products than during World 
War I. Fifteen per cent fewer folks 
on farms are now feeding 35,000,000 
more people in the United States than 
during World War I. This peak pro
duction has been attained notwith
standing restrictions of every kind—  
labor stortages, shortages of fertilizer, 
machinery, and transportation. By the 
use of the newer technologies of pro
duction, it is easy to produce today.

The big problem which confronts 
our American agriculture today is the 
probable future demands and continu
ing demands for this vasdy stepped-up 
agricultural production.

The war has taught the American 
farmer that when there is full and con
tinuous employment at high wages, he 
in turn prospers. The farmer is, there
fore, or should be directly interested

9
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Farming is a business and must be 
so recognized in the postwar world. 
It will be run as a business with just 
as much care and efficiency as ‘will be 
found in any similar sized or capital
ized industrial or urban business. 
This more universal adoption of busi
ness-like operation of our farms, with 
efficient methods in management and 
operation, is a postwar change of great 
magnitude.

in the well-being of industry and labor 
as never before. He can no longer 
be an independent or isolationist in 
our future national economy.

There is much apprehension that 
the postwar period may not call for the 
present agricultural production. This 
apprehension is well founded, for all 
farmers are deeply aware that the agri
culture of today is more productive and 
more prosperous than at any previous 
time. They can sell their products 
today; they are paying their debts; and 
they have income to plan for the future. 
They will, of course, recall their situa
tion of a few years ago when so-called 
farm surpluses and lack of demand for 
their products confronted them on 
every hand.

The Problem of Efficiency in Lower
ing Costs of Production

With the return to peacetime con
ditions and with our increased ability 
to produce, and with the necessity to 
place our products in a highly com
petitive world market, it is certain that 
costs of production will have a very 
vital part to play in our future suc
cessful farm production. Through 
mechanization and other technological 
advances, much progress has been made 
in certain fields of agricultural produc
tion. In others, much less progress 
has been made. Field crops, such as 
tobacco, corn, oats, and cotton are good 
examples of gready increased efficiency 
in production, while certain impera
tive livestock products, such as butter 
and meat, show no such comparable 
advances in the efficiency of production 
and the lowering of the cost of pro
duction.

With the availability of reasonably 
satisfactory substitutes on every hand 
and from every corner of the world, 
agriculture can no longer ignore giv
ing the closest attention to the efficient 
production of its products. Farmers 
who refuse to produce at the lowest 
possible cost and to adopt the most 
efficient practices of production cannot 
be considered in the agricultural poli
cies of tomorrow.

Productive Income
Basically we have learned how to 

produce wealth faster than we have 
learned how to distribute and conserve 
it. We have been producing about 
$150,000,000,000 in income, roughly 
half going for war purposes. If we 
return to the manufacture of con
sumer goods and consume the same 
number of units we did during the 
prosperous twenties, it is estimated that 
we will consume about $100,000,000,- 
000 at present prices. Added to this 
would be what we would invest in 
plants, equipment, housing, and other 
durable goods. To absorb our total out
put would mean that we must increase 
our consumption, including invest
ments, possibly 50 per cent. If we fail 
to consume this volume, we must either 
reduce our production or export the 
surplus; and if we export the surplus, 
we must bring in imports which we 
will have'to consume. The real prob
lem which must be solved, therefore, 
is that of consuming what we are 
able to produce at prices which will 
enable us to maintain production. This 
is what we call an economy of plenty.

In studying these problems, the guide- 
posts of one of our national farm 
organizations should prove helpful:

1. All prosperty springs from the 
production of wealth, or any program 
which retards the production of wealth 
is unsound.

2. The compensation of each should 
be based on what he contributes to 
the national welfare.

Farm production multiplied by price 
gives the annual initial income of 

( Turn to page 42)



Fig. 1 . White Dutch clover from  seed grown in Louisiana for sim ilar environments is productive 
and reseeds prolifically irrespective of grazing intensity.

Florida s Legume Pastures 
Depend on Seed Source

R . £ .  E L e r  

Department of Agronomy, University of Florida, Gainesville, Florida

IT  is generally known that pastures 
with grasses and legumes growing 

together are desirable because legumi
nous plants lengthen the grazing sea
son and increase the quality and pro
ductivity of pasture herbage. To 
establish clovers successfully in Florida 
the soil must be properly limed and 
fertilized and certain management, cul
tural, and seeding practices must be 
pursued. Failures or poor growth fre- 
quendy occur because seed of strains 
of legumes which are not adapted to 
Florida environmental conditions are 
used.

A large number of winter annual or 
perennial legume species have been 
tested for adaptation to Florida en
vironmental conditions. Seed sources

of White Dutch, Black Medic, Cali
fornia Bur, and annual white and yel
low blossom sweet clovers have been 
tested. This discussion will be limited 
to strains of these four species. Of 
these, White Dutch clovers are best 
adapted to moist soils. Soils of the flat 
pine areas with a high water level and 
a 6- to 12-inch layer of dark surface 
soil which is high in organic matter 
are especially suitable. Black Medic 
and California Bur are adapted to soils 
which are reasonably well aerated. 
The annual sweet clovers are widely 
adapted, but grow best on well-aerated 
soils. Black Medic, California Bur, 
and sweet clovers grow best in soils 
high in calcareous material or soils 
limed liberally.

1 1
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Test plots were established in 1937 
to 1941 to compare strains of White 
Dutch clover. Seed sources in these 
tests were Mississippi, Louisiana, Ore
gon, Virginia (Dixie strain), New 
York, New Zealand, and England; La
dino was also included in the tests. 
These strains differed greatly in pro
ductivity; the growth from Ladino, 
Louisiana, and Mississippi sources of 
seed was more productive than the 
other strains. English, New Zealand, 
and northern-grown strains produced 
relatively low yields and seeded 
sparsely or not at all. Although Ladino 
produced satisfactory yields, it is not 
recommended because it did not reseed 
in Florida during three-year tests in 
two locations. Seed production for 
volunteer growth is necessary since 
White Dutch clovers are often winter 
annuals rather than perennials in Flor
ida. On the basis of these experiments, 
strains of White Dutch seed grown in 
Louisiana or similar environments are 
recommended for Florida.

The Pinebreeze Pullet Farm estab
lished a 50-acre clover pasture which 
was dwarfed in growth and failed to 
produce seed. Upon investigation it 
was found that good fertilizer, seed
ing, and cultural practices were used 
but that northern-grown seed was

used. The 'plants maintained vegeta
tive growth for a long season but failed 
to reseed. Adapted strains of White 
Dutch clover grow tall and seed heavily 
irrespective of grazing practices as 
shown by Louisiana strains (Fig. 1).

Since 1941, several tests in different 
locations were set up to study the 
growth characteristics of Black Medic 
seed from different sources. Black 
Medic seed was harvested from plants 
in various locations from volunteer 
growth along railroads and roadsides. 
Commercial seed were purchased from 
a number of seed companies to com
pare growth, seed production, and mor
phological characteristics with strains 
of Black Medic from Florida. The 
commercial seed, with the exception 
of a small amount of Alabama seed, 
was apparently imported. The mean 
relative forage and seed yields and 
volunteer growth of plants grown from 
Florida and commercial sources of seed 
differed greatly (Table 1). In the 
Callahan test the 12 Florida strains 
produced an average relative yield of 
herbage of 100 during the early season 
of the first year after planting as com
pared to only 9.2 for plots seeded with 
four commercial sources of seed.

The seed yields per acre averaged 128 
pounds from plants of Florida seed

T a b l e  1 . C o m m e r c ia l  a n d  F l o r id a  S t r a i n s  o f  B l a c k  M e d ic  C o m p a r e d *

Source 
of Seed

Florida
Strains

Commercial
Imported
Strains

Commercial
Alabama
Grown

Gainesville f1)

Relative yield 
1 st year 

1942

100

22.9

Volunteer
growth

1943

Very
good

Very
unsatis
factory

Callahan (2)

Rel. yield 
1 st year 

1943

100

9 .2

Vol.
growth

1944

100

14.4

Seed 
yields 
lbs. A.

128

2 .5

Waldo (»)

Rel. yield 
1 st year 

1945

100

6.0

146.0

Seed per 
pound

361.020

247.242

363,163

*  All yields for the first season’s growth are early season yields only. Later yields were 
ot taken because of grass contamination.
i  Data are means for replicated plots of 4 commercial seed lots and 8 Florida strains.
* Data are means for replicated plots of 4 commercial seed lots and 12 Florida strains. . . . .
3 Data are means for 3 commercial seed lots, 4 Florida strains, and 1 Alabama-grown commercial strain.
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from 12 different sources as compared 
with an average of 25 pounds of plants 
grown from seed of four commercial 
sources. Black Medic is a winter an
nual in Florida, thus seed production 
for subsequent year’s crops is very nec
essary. The volunteer growth as shown 
by relative yield during the second year 
on the Callahan test was 100 for Flor
ida strains and 14.4 for commercial 
seed sources. This is attributed to the 
very poor seeding of commercial strains.

The growth responses of plants from 
seed of commercial and Florida sources 
in the Gainesville test were similar to 
that given above. Typical photographs 
taken during the second year show a 
very poor growth and stand of plants 
from commercial seed and an excellent 
volunteer growth from plants of Flor
ida seed sources (Fig. 2 ). Most of the 
plots originally seeded with commer
cial strains in 1941 had no plants or 
only a few scattered plants in 1943 
which possibly volunteered from the 
seed broadcast in 1941. The Florida 
strains in this test have continued to 
volunteer and make excellent growth 
through 1945.

Black Medic plants grown from im
ported commercial seed and Florida 
seed differ in morphological character
istics as shown by plants of identical 
age taken from space-planted breeding 
tests. Black Medic plants from com
mercial seed sources grow slowly and 
require long seasons to mature seed. 
Due to the slow growth the internodes 
are short and the plants appear as very 
leafy rosettes. Seed from Florida sources 
produce rapid-growing plants which 
mature in a comparatively short grow
ing season. Because of the rapid 
growth, the Florida strains have long 
internodes and are rather stemmy in 
appearance. The plants from Florida 
seeds produce plants which mature seed 
early; whereas, the commercial im
ported strains are late seeders. During 
a four-year period the commercial 
strains have failed to reseed due to the 
lateness of seed setting and concurrent 
dry weather. Even under favorable 
conditions it is doubtful if much seed

Fig. 2 . Growth and type of plant are aasociated 
with lourcea of Black Medic seed. Second 
year’s volunteer growth from a Florida strain, 

above; a commercial strain, below.

would develop on plants from commer
cial strains because of sparse blooming.

The seed size of different strains 
differs greatly as shown by the number 
of seed per pound. The Florida strains 
produce much smaller seed than com
mercial imported strains (Table 1). 
The seed size of Alabama-grown Black 
Medic is similar to Florida strains in 
size. The size of seed may serve as a 
possible guide to adaptation.

Strains of annual sweet clovers, both 
white and yellow blossom, differ greatly 
in productivity of seed and herbage 

(Turn to page 44)



Rapid Soil Tests Furnish 
Due of the Implements for 

Increasing Crop Yields
(J3 e n ja m ln  W J f

Seabrook Farms Company, Bridgeton, New Jersey

DN E often hears the value of rapid 
soil testing questioned, despite the 

fact that modern soil testing on a large 
scale has been conducted for more than 
a decade. Many thousands of samples 
from various locations in the United 
States have been analyzed. Several com
mercial organizations and nearly every 
experiment station in the country are 
now conducting rapid soil tests in great 
numbers. In some cases, the soil-testing 
services at the experiment stations have 
been established at the request of farm
ers within the state. In general, farmers 
have been quick to take advantage of 
the tests and have come to depend upon 
the results.

It is surprising, therefore, that with 
this mass acceptance of rapid soil test
ing there still should be questions as 
to whether it is worth while. Many 
of these questions stem from the fact 
that within the questioner’s experience, 
rapid soil tests for one reason or another 
have not performed satisfactorily. There 
have been various reasons for this dis
appointment but one of the foremost 
has been the failure to adapt a set of 
procedures suitable for the soils and 
crops investigated.

In using rapid soil tests, the G. L. F.- 
Seabrook Farms Raw Products Re
search Division has attempted to adapt 
a particular set of procedures for de
termining whether nutrient levels of 
certain soils were suitable for particular 
crops under study. This has meant not 
only a study of the soil but the crop 
as well. Indications are that this par

ticular adaptation of soil tests is paying 
dividends in various ways of increasing ! 
returns from growing crops. It may be 
advantageous, therefore, to carefully j 
consider how soil tests are being put 1 
to work in this laboratory. Such an 
examination of one laboratory using 
rapid soil tests may help to assess the 1 
true value of soil tests in general.*

Result of Analyses
This laboratory has analyzed approxi- 1 

mately 10,000 soil samples in the past 
four years, representing approximately :
25,000 acres of South Jersey farms. 
About 15,000 of these acres are oper- ] 
ated by Seabrook Farms. The others are j  
operated by individual farmers who are 
patrons of the G. L. F. cooperative 
and/or supply vegetables to the pack- \ 
ing division of Seabrook Farms (Deer- j 
field Packing Company). For the ma- | 
jority of this acreage, fairly detailed 
records as to treatment and yields are 
available for a number of years. These 
records have given the opportunity to 
make needed correlations so as to evalu
ate the soil tests in practical terms.

It might be advantageous to point out 
some of the measures that we have 
had to adopt to make the rapid soil 
tests give accurate and useful informa- 1 
tion. These measures have affected

* It would be well to point out here that the 
Research Division uses various means of gather- 
ing information concerning crop production. _ Rapid 
soil testing is but one of the methods which include 
rapid plant tests for both soluble and total nutri- j 
ents, pot and field experiments, and longer soil • 
and plant test procedures. Only rapid soil tests are 
being considered in this paper because they have 
been subjected to the most criticism.

14
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the accuracy of all three phases of soil 
testing; namely, sampling, determina
tion of nutrients, and the interpretation 
of results. Considerable work remains 
to be done in this direction, but we feel 
that sufficient work has already been 
accomplished to make rapid soil tests, 
at least for this area, a valuable tool 
for obtaining maximum returns from 
vegetable farming.

Representative Soil Samples

In setting up standards for sampling, 
it was realized that a soil analysis, no 
matter how carefully it was performed, 
could correct for inaccuracies in sam
pling technique. Also, that the average 
soil is a heterogenous mass from which 
it is difficult to obtain a truly repre
sentative sample.

In the beginning, we clearly outlined 
our objective to be the sampling of a 
field in such a manner so that it could 
serve as a basis for the practical appli
cations of soil amendments. It had to 
be sampled so that results of a dupli
cate sample taken immediately would 
not suggest marked changes in the rate 
or kind of application.*

This has meant limiting the size of 
the area represented by a sample to 
about five acres.** About a dozen bor
ings are composited to form one sample 
representative of the area. All atypical 
areas, such as knolls, depressions, eroded 
strips, etc., are omitted. If these areas 
are large enough to be handled as in
dividual units, they are sampled sep
arately; otherwise they are ignored, lest 
a boring from such an area markedly 
affect the results of an entire sample.. 
On the same basis, soil has not been col
lected from portions of the row where 
bands of fertilizer have been located. 
Fortunately, most of the fertilizer in

*  This permits a variation of about 100 lbs. of 
fertilizer, about 500 pounds of liming materials, 
and about a half ton of organic materials per 
acre since our present machinery cannot spread 
these materials with any greater accuracy.

* *  This is about the smallest area in most fields 
that can be handled separately and practically 
under our present system. In old fields, the field 
is divided into five acre areas and sampled. Where 
small fields have been brought under company 
control and combined into one large field, it has 
been necessary for several years, to sample the 
field on the basis of the old divisions.

this area has been broadcast before or 
after plowing, with a resulting uniform 
distribution of nutrients. Where band
ing or row fertilization was the com
mon practice, samples have been col
lected after plowing or considerable 
cultivation had taken place, in order 
to insure mixing of fertilizer with the 
soil. By observing these few precau
tions, it has been possible to collect 
samples which definitely meet our ob
jective as stated above.

Procedures Must Be Accurate

In putting soil tests to work, it has 
been necessary to focus considerable 
attention to the accuracy of the chemical 
determination. This accuracy is de
pendent upon many factors, such as the 
effectiveness of the extracting solution, 
temperature of reaction, order of mix
ing reagents, rate of shaking, presence 
of interfering substances, length of time 
of standing before reading, and indi
vidual differences in reading the tests.

Samples have been air-dried and 
sieved to remove stones and debris 
before making the various tests. Tests 
for soluble nitrogen fractions are run 
on fresh samples as soon as possible 
after they are received from the field.

The extraction of nutrients has been 
accomplished by the use of Morgan’s 
extracting solution (2) which seems to 
be well adapted for the Coastal Plain 
soils of low exchange capacity in South 
Jersey. A definite time interval (1 
minute) of shaking soil and extracting 
solution has been used. The use of 
activated charcoal as suggested by Peech 
and English (3 ) has eliminated the off 
colors and interferences due to soluble 
organic matter.

A pH meter using a glass electrode 
has been used to accurately measure 
pH. A soil suspension of one part soil 
to one part water is allowed to stand 
at least one hour and not more than 
eight before the measurement is made.

Organic matter is determined by a 
modification of the Schollenberger 
method, using the reaction of con
centrated reagents to produce the heat
(4 ). It has been found that some
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sodium dichromate and ferrous am
monium sulfate must be drawn off 
and discarded each time a new batch 
is determined. These solutions change 
in strength when in contact with rubber 
connections and solution within the 
siphon will have a different strength 
than the remainder in the botde.

The tests for the various nutrients are 
based on Morgan’s procedures but have 
been modified in various ways. Some 
of these modifications have been pub
lished (5 ) (6 ).

Use has been made of the phenol- 
disulfonic acid reaction to determine 
nitrates accurately. A quicker method 
using Brucine has also been suggested.

Ammonia is determined by Graves 
reagent. This reagent has an advan
tage over usual Nessler reagents in 
permitting the determination of am
monia in the presence of large quan
tities of salts.

In the phosphorus determination, ac
curacy has been increased by the use 
of amino-naphthol-sulfonic acid solu
tion as a reducing agent. It has the ad
vantage of not deteriorating as rapidly 
as stannous chloride solutions. Like
wise, it is possible to supply a definite 
amount of reducing agent which often 
is not accomplished by the use of 
powdered stannous oxalate or tin rods.

In the potassium test, greater accuracy 
has been obtained by the use of the 
cobaltinitrite reagent suggested by Peech 
and English (3 ) and by the use of 
formaldehyde to eliminate the inter
ference of ammonia (1 ). The effect of 
speed of mixing alcohol with other 
reagents has been controlled by adding 
the alcohol from an automatic, 10 ml. 
pipette placed at a standard height 
above the vial. This, in addition to 
inversion of the contents after stop
pering, has assured uniform mixing 
which is so essential for accurate re
sults.

It has been found that the accuracy 
of the calcium tests is dependent upon 
the age of sodium oxalate solution used 
to precipitate calcium. For best results, 
a fresh solution is used. Also, sodium 
oxalate seems to vary from lot to lot,

indicating a need of standardizing each 
new lot of this chemical.

In the magnesium test, Dr. Grubler’s 
Titan Yellow is used. Dr. Grubler’s is 
more sensitive than American sources 
of this chemical. Of the American 
sources tried, that of Eastman Chem
ical Company had the greatest sensi
tivity. The use of dilute solutions of 
soil extracts has lessened the effect of 
interfering substance upon the mag
nesium test.

In general, accuracy of the nutrient 
tests has been improved by the use 
of relatively large amounts of extracts 
or reagents and the use of the photo
electric colorimeter to measure color 
or turbidity; The procedures using 
drops of extracts or reagents are sul> 
ject to error due to difficulties of accu
rate measurement. Larger volumes 
reduce this source of error considerably. 
One of the greatest single improvements 
in accuracy has been the utilization of 
a photoelectric colorimeter. This de
vice is capable of distinguishing be
tween small changes in color or tur
bidity and is not subject to the indi
vidual variation or fatigue of the human 
eye. The sensitivity of this instrument 
can be illustrated by the fact that it 
has pointed out certain inaccuracies in 
procedure.

Basis of Interpreting Results

Of the three phases of soil testing, 
that phase dealing with interpretation 
of results is usually most often subject 
to inaccuracies. This occurs since the 
interpretation requires the greatest skill 
and largest amount of information.

We have found that proper interpre
tation is dependent not only on the 
correct determination of an accurate 
sample, but upon a knowledge of the 
soil and plant with which one is dealing.

The nature of the soil affects the in
terpretation of rapid soil test results in 
many ways. A soil’s characteristics will 
influence the rate of leaching, the 
amounts of nutrients fixed in an un
available state, the extent of burning 
from fertilizer salts, and the amounts 
of liming materials necessary to obtain
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a specific change in soil reaction. In
formation as to nature of the soil along 
with rapid soil test results must be on 
hand before deciding on the amounts 
or kinds of fertilizer, liming materials, 
or organic matter that need be ap
plied. This information is necessary, 
also to decide whether a fertilizer ap
plication can be plowed under or needs 
to be banded, whether side-dressings 
would be beneficial, and whether it is 
possible to use one large application in 
place of several small ones. It can be 
gathered from the foregoing that the 
soil is one of the most important fac
tors in determining whether a par
ticular application will give a response.

Much of the knowledge of the South 
Jersey soils has come from an actual 
inspection of the field. Information as 
to drainage, erodibility, variation, suit
ability for certain crops, presence of 
hardpan, has been gathered from a 
visual inspection. Knowledge has been 
gained from fertility experiments in 
pot and field. Valuable information 
has been obtained from the determina
tion of base exchange capacity and 
organic matter contents. The majority 
of the information has necessarily been 
collected from an actual study of indi
vidual field performance. In doing 
this, it has been necessary to make cor
relation studies of crop yields and soil 
nutrients.

Knowledge of Crop Requirements 
Necessary

We have found that rapid soil tests 
will have considerable value only after 
careful correlation between results of 
rapid soil tests and yields of a par
ticular crop have been made. Such 
correlation of actual conditions in a 
local area affords a true value for 
properly evaluating the results of the 
tests. It takes into consideration the 
variation in crop requirements under 
particular climatic conditions. As a 
result of such studies, we have found 
that it is not enough to list a soil as 
poor, fair, etc., but it is necessary to 
determine whether a level of nutrients 
in a soil is satisfactory for lima beans,

spinach, etc. Citing an example from 
our experiences, it has been noted that 
lima beans can get along nicely with 
a soluble potassium content of 100 lbs. 
per 2,000,000 lbs. of soil. If the amount 
of potassium is raised much above 200 
lbs., there seems to be an interference 
with proper calcium absorption, and a 
lowered seed-set results. On the other 
hand, asparagus, with no problem of 
seed-set, has given the largest yields 
of high quality with soil contents of 
potassium near the 400-lb. level. In 
fact, no diminishing returns of aspara
gus had set in with the highest potas
sium content (450 lbs.) and therefore 
we do not know what is the upper level 
for this crop.

By such correlations it is possible 
to establish levels of nutrients which 
are associated with high yields for 
various crops. Of course, such levels 
will vary to a certain extent with the 
prevailing weather and with the 
amounts of other nutrients present.

Results from Four Years of Testing

The rapid soil tests as used by the 
G. L. F.-Seabrook Farms Raw Prod
ucts Research Division have been valu
able in many respects. Generally, they 
have helped to appraise existing farm 
practices and to develop new ones. In 
the latter respect, results of rapid soil 
tests are an kid in establishing necessary 
research on new methods of farming. 
By their results, it has been possible to 
ascertain what had to be done and 
rapid soil tests are now being used to 
check how effectively these new prac
tices are accomplishing their objective.

Fertilizer Practices That Build 
Fertility

Prior to the establishment of the 
Research Laboratory at Seabrook Farms, 
there was always some question in the 
minds of the division managers as to 
whether the fertilizers contained the 
right analyses or had sufficient minor 
elements or were applied in sufficient 
quantities to produce good yields. Any 
low yields were usually attributed to 
some deficiency in fertilizer, with all
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sorts of guesses as to the necessary 
changes to correct such deficiencies. 
The laboratory served as an agency to 
find out why crops were not thriving 
when they received the same treatment 
as some adjacent field with a good crop. 
In practically every case, the reason 
was some factor other than wrong 
application of fertilizers. However, 
these studies have indicated some of 
the most economical fertilizer prac
tices consistent with good yields.

A large acreage at Seabrook Farms 
has been acquired during the past 10 
years. Many of these farms were in a 
low state of fertility when acquired. 
A definite procedure of cover-cropping, 
liming, and fertilization was inaugu
rated to make them profitable for 
operation. Usually the phosphorus, 
potash, and calcium were low. These 
farms were cover-cropped with both 
legume and non-leguminous cover 
crops. They were limed with dolo- 
mitic limestone, and basic fertilizer 
analyzing 4-12-8 and containing boron 
and manganese was applied. In addi
tion to the basic fertilizer, cyanamid 
at the rate of 400 lbs. per acre was 
plowed under for some pea fields low 
in fertility and for all spinach fields. 
For such fields, the fertilizer applica
tion then was equivalent to approxi
mately 1,500 lbs. of a 8-12-8. In addi
tion to the above, spinach fields would 
receive nitrate of soda as side-dressings 
when needed. This system of fertiliz
ing and liming has served as a definite 
procedure for growing vegetables and 
adding to the soil fertility.

Rapid soil tests now show that on 
some of the older fields, the phosphorus 
and potash have increased so that we 
may be able to change this basic ferti
lizer. The phosphorus supplies have 
increased to a greater extent than the 
potash. We are now thinking of using 
a smaller application of a 10-10-10 in 
place of the 4-12-8. This may eliminate 
the necessity of a separate application 
of nitrogen now practiced for cyanamid. 
It would also appreciably lower the 
application of phosphorus and reduce 
the potash somewhat which would be

in keeping with existing levels in the 
field. Preliminary field trials have in
dicated that this practice will give us 
more returns for money spent on ferti
lizer. If this method* of fertilization is 
adopted, we still would need to con
tinue our rapid soil testing to ascertain 
whether we are maintaining the de
sired level of fertility.

A Measure for Organic M atter 
and Lime

One of the most striking demonstra
tions of the value of rapid soil tests 
has been the way they provide a meas
ure of the importance of proper levels 
of organic matter and lime for the 
vegetable crops grown. Our studies 
would indicate that the proper levels 
of these factors are prerequisites in suc
cessful vegetable crop production. On 
Seabrook Farms, the usfe of rather large 
amounts of mixed fertilizer has usually 
supplied the major fertilizer nutrients 
in quantity. On these fields, the lack 
of sufficient organic matter or lime or 
both has been responsible for the ma
jority of crop failures not due to weather 
conditions. In fact many fields having 
crop failures in seasons of adverse 
weather were found to be poor in the 
above factors, indicating that some of 
the ill effects of weather can be reduced 
by proper soil conditions. The in
fluence of sufficient organic matter 
coupled with satisfactory lime applica
tions is strikingly demonstrated in 
Figure 1.

These results have placed emphasis 
on the use of sufficient lime and or
ganic matter for best crop results. As 
a result, we have paid more attention 
to the lime * 'content of the soil be
fore planting our crops, making sure 
that the levels are adequate for the par
ticular crop grown. Also we have at
tempted to add more organic matter 
to the soil by means of longer cover- 
cropping periods and the use of chicken 
and steer manures.

The need for organic matter and dif
ficulty of improving the level of this

*  As will. be pointed out later, we consider the 
calcium sind magnesium contents as well as the pH 
as indicators of satisfactory liming.
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factor in the soil have prompted re
search in this direction. This research 
has already suggested a farming prac
tice which has the potentialities of revo
lutionizing our system of fertilization. 
We are now trying in an experimental 
way to increase the amounts of or
ganic matter produced by the cover crop 
by applying fertilizer directly to the 
cover crop in the fall or late winter.

Studies have shown that such fertili
zation in some cases may as much 
as double the yields of dry matter 
produced by non-leguminous cover 
crops. Such additions of cover crops 
may also have the added advantage 
of supplying fertilizers in organic 
combinations to the succeeding crop. 
Practical horticulturists have often de
sired some nitrogen in organic forms,
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but costs of organic nitrogen have been 
prohibitive. Fertilization of cover crops 
with inorganic nitrogen seems to be a 
cheap way of converting this nitrogen 
to organic forms. Using this system 
on cover crops plowed under for peas 
appears to be entirely satisfactory. We 
have no evidence as yet that it would 
work as well for other crops where the 
cover crop is left for a longer period 
in the spring.

Levels Consistent with Good Yields
In the investigations of crop failures 

and successes, definite measures of 
various factors that are important in 
vegetable production at Seabrook Farms 
have been established. With this infor
mation we can now provide the essen
tials for successful vegetable growing 
by modifying our applications of lime, 
fertilizer, and cover-crop practices to 
meet our standards established by these 
minimum measures of soil fertility. 
These standards were established by 
correlating the vegetable yields with the 
amounts of plant food found present 
through the soil analyses. The levels 
for several crops grown under South 
Jersey conditions are given in Table 1.

pea crop, of all the crops grown here 
with the possible exception of spinach, 
is the most exacting in its requirements 
for organic matter, pH, calcium, mag
nesium, nitrogen, phosphorus, potas
sium, and trace elements. These we 
now provide before the crop is planted. 
Without rapid soil tests, this could not 
be done satisfactorily. The results of 
the application of this system are shown 
by the yield of peas at Seabrook Farms 
in the past five years as compared to 
other states in the pea-growing areas 
(Table 2). Through the established 
crop practices, Seabrook Farms has de
veloped a new pea industry. To do this, 
a farm practice had to be established 
to meet the requirements of growing 
peas. Rapid soil tests have helped estab
lish such practices. The importance of 
the fertility levels can also be illus
trated by the fact that in 1943, returns 
per acre of asparagus contracted to 
Deerfield Packing Company varied 
from $95 to $504. It was found that a 
large part of this variation of a crop 
subject to rather similar climatic condi
tions was due to difference in the con
tent of available soil nutrients (7 ).

It is realized that weather, to a cer-

T a b l e  1 . T h e  L e v e l  o f  V a r io u s  S o il  F a c t o r s  ( a )  A s s o c ia t e d  W i t h  G ood Y ie l d s  
o f  S e v e r a l  V e g e t a b l e  C r o p s  U n d e r  S o u t h  J e r s e y  C o n d it io n s

Peas Lima beans Spinach Tomatoes Asparagus

pH ........................................
Organic M atter (b).........
Nitrate Nitrogen (c )..........
Phosphorus...........................
Potassium..............................
Calcium (d).................. <
Magnesium (d)...............

6 . 0 - 6 .5
i.a-t
25-100 
10-30 

1 0 0 - 2 0 0  

> 1 0 0 0 -?  
1 0 O-?

5 .5 -6 .5
1 .5 -?  

1 0 - 1 0 0  

10-30
1 0 0 - 2 0 0

1 0 0 0 -?
1 0 0 -?

6 . 0 - 6 .5
2 . 0 -?  

50-150 
15-30

1 0 0 - 2 0 0

1500-?
2 0 0 -?

6 . 0 - 6 .5
2 . 0 -?  

25-100 
10-30

1 0 0 - 2 0 0

1 0 0 0 -?
50-?

5 .5 -6 .5  
1 . 0 -? 
25-100 
30-? 

300-? 
1 0 0 0 -?  

1 0 0 -?

• The amounts of nutrients are based on a one minute extraction of one part soil to two parts Morgan s 
Universal Extracting Solution. They are recorded in pounds per 2,000,000 pounds of air-dry soil or 
approximately one acre to a depth of 6 2/3 inches. . . . .  .

b pcr cent of air-dried soil on a weight basis. The upper limits have not been set. .
« I t  has been difficult to establish optimum levels of nitrate nitrogen because of its variability in soil. 

Several samples taken over a period of about two weeks are necessary to determine whether supplies ot

r ^ u l t ^ o ^ r a t e  the effects of pH from that of calcium and magnesium. The upper limit 
has not been established. This may be almost without limit providing there is sufficient exchange capacity 
to hold basic nutrients.

The importance of these levels can tain extent, influences the level at
readily be illustrated by two facts. The which maximum crop returns can be
first concerns the growing of peas. The {Turn to page 47)



Success With Blueberries
^  Q . R  C o l l

Salisbury, Maryland

I P  OME one has said that the way to 
I lJ  make money is to have something 
I for sale when the other fellow has none.

I That is just what John E. Carleton of 
East Sandwich, Massachusetts, did in 

I 1944. He had blueberries when the 
I other fellows had none and as a result, 
I grossed several thousand dollars from 
I the sale of his berries. A late frost 
I killed off the berries on practically all 
I o f  the other plantations, but luckily 
I those on his bushes were not injured 
I due perhaps to the location of the planta- 
I tion and also to the vigor of the plants. 
| The starting price indicated the short

age, as it was from 90 to 95 cents per 
pint and it never dropped below 75 

i cents per quart.
Mr. Carleton operates the largest blue

tt berry plantation on Cape Cod. He has 
I  several plantations, the largest single 
I planting being of four acres. Some of 
I the bushes in this plantation are over 
I 20 years old while others have been set 
I this past year. He also operates sev- 
j eral cranberry bogs, but his allegiance 
I to the cranberry is being transferred to 
I the blueberry since he gets more of a 
I “kick” out of raising blueberries than 
I he does in the culture of cranberries.

As might be expected, Mr. Carleton 
I grows the “modern” or improved type 
I of blueberry, the development of which 
I is due mainly to the work of Dr. F. A. 
I Scoville of the U. S. Department of 

I  Agriculture with the assistance of Miss 
I Elizabeth White of New Jersey. In 

I  1906 Dr. Scoville began a series of ex
periments to learn the fundamental 

I facts in the life history of the blueberry. 
I It took two years to find that the blue- 
I berry plant requires an acid soil. He 

published the first bulletin on blueber- 
I  ries in 1910.

Mr. Carleton talks with County Agent Tomlin* 
son, Barnstable, Massachusetts.

Practically all of the modern blueber
ries trace their ancestry back to a wild 
berry found at Greenfield, New Hamp
shire, in July 1908 and named the 
Brooks after the owner of the pasture 
where this wild berry was first discov
ered. The second wild berry which 
was selected for breeding was also found 
in New Hampshire on the 600-acre 
farm of Frank Russell and named after 
the owner. The Russell discovered in 
1909 has an early-bearing tendency and 
all of the varieties developed from this 
wild plant are noted for their early- 
bearing habit.

In searching for a wild blueberry to 
use in breeding purposes, one of the

21
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stipulations was that it should measure 
at least half an inch in diameter. Seed
lings that proved hard to pick, those 
berries with a large scar where the berry 
separates from the stem, and those 
where the skin at the base of the berry 
tends to remain attached to the stem 
were discarded as undesirable parents.

The keeping quality and firmness of 
flesh were also considered important, as 
well as the size of the calyx—a berry 
with a large calyx was discarded as 
this large calyx provided a place for the 
insects to hide.

Some varieties have a tendency to 
crack after a rain either between the 
lobes or at the middle *of the berry. 
This fault has eliminated several varie
ties which were desirable except for this 
one characteristic. Flavor is another 
very important factor in the ideal berry. 
As evidence that the Department was 
looking after the interests of the con
sumer as well as the producer, it may be 
told that more than 300 seedling blue
berry plants that bore berries over three- 
quarters of an inch (19.1mm) in di
ameter were destroyed because they did 
not come up to the standards set by Dr. 
Scoville and his associates in the Depart
ment of Agriculture.

Some of the popular varieties include 
the Pioneer which is a cross between the 
Brooks and the Sooy (a wild berry 
found in New Jersey) and introduced to 
the public in 1912. The Cabot, offered 
to growers in 1915, is a cross between 
the Brooks and another wild berry 
named the Chatsworth. In 1917 the 
Concord was introduced and is a cross 
between the Brooks and the Rubel. 
The Rancocas, a cross between a hybrid 
and the Rubel, was offered for sale in 
the same year. It will be noticed, as 
mentioned earlier, that all of the above 
varieties have the “blood” of the Brooks 
—the first wild berry selected for breed
ing purposes.

Most of the older plants or bushes on 
the Carleton plantations are set 6 x 6 
feet, but later plantings will be set either 
8 x 7 or 8 x 8 feet as Mr. Carleton feels 
that this wider spacing allows more 
sunlight to hit the plants and also al

lows a better flow of air around the 
bushes. With plants set 6 x 6 feet it 
takes about 1,300 to set an acre.

Although Mr. Carleton practices clean 
cultivation in the main, he prefers the 
mulch system. With mulching material 
costing from $6 to $8 per ton and from 
8 to 10 tons needed per acre, this prac
tice is more expensive, possibly, than 
clean cultivation. Mulching, however, 
aids in conserving moisture and elimi
nates the operation of cultivation which 
in itself is expensive.

Recommended Fertilizer Analysis
Although experiments with fertilizer 

on blueberries have been conducted for 
years, the “ideal” mixture has not as 
yet been discovered. The work along 
this line at the New Jersey Experiment B 
Station has been noteworthy and the 
late Dr. Beckwith after his experiments 
recommended something like a 7-7-7 
analysis. Growers of blueberries in 
New Jersey have followed this advice 
and Mr. Carleton also applies a 7-7-7 
fertilizer to all of his plantations. Inci
dentally this is the analysis that cran
berry growers on the Cape—with its
12,000 acres in cranberries—applied to 
their bogs this year. The amount varies 
but usually from 500 to 800 pounds 
per acre are applied in May, followed 
in some cases by an application of nitro
gen later in the season.

Blueberries prefer an acid soil. A 
sandy or peaty loam with the water 
table about 2 feet from the surface seems , 
to be almost ideal but they will grow | 
and thrive when the water table is 5 to 
10 feet below the surface. In many 
sections where ideal moisture conditions 
do not exist, growers have found that 
they must mulch their bushes in order 
to get the proper growth and a profit- ,> 
able yield.

An average yield is 2 quarts per bush • 
but yields as high as 6 to 8 quarts per 
bush are not uncommon. Pickers on 
Mr. Carleton’s plantations are paid 10 
cents per quart and at this rate they 
can make a real daily wage. He sells . 
his berries usually for 40 cents per pint 

(Turn to page 46)



California Fertilizer Usage

^  W J L  f U L

Berkeley, California

T H E requirement of the War Food 
Administration for securing of ap

plications from consumers for fertili
zers showing acreage and kinds and 
quantities of fertilizers to be used, for 
the purpose of more equitably distribut
ing fertilizers during the war era, 
offered such valuable information for 
statistical purposes that the Fertilizer 
Industry in California agreed to for
ward copies of these applications to the 
State Department of Agriculture so that 
they could be properly segregated and 
tabulated.

Statistical data compiled from appli
cations for fertilizer for the year 1943 
are enlightening. The data are segre
gated in six months periods. The fig
ures for the first six months of 1943 
represent 99°/f of the total fertilizers 
sold in California, but due to the delay 
in reports, the last six months’ figures 
prepared represent but 48% of the total 
tonnage. The data on' usage are not 
materially altered, however, because of 
the fact that complete returns were not 
forwarded to the Department of Agri
culture in sufficient time for inclusion 
in the 1944 report of the Department.

The complete data are published by 
the Department of Agriculture in Bulle
tin 208. If approximately double the 
acreage and tonnage is taken for the 
last six months of 1943, a fairly accurate 
picture is shown.

These figures are the first ever pub
lished with any authenticity with re
spect to acreages fertilized in California. 
It is quite illuminating in outlining 
these data to break down the use of 
the plant food applied to the soils for 
various crops into actual percentages of 
nitrogen (N ), phosphoric acid (P o05), 
and potash (K 20 ) .

Use of Fertilizer January Through 
June 1943

The soils on which fertilizer was 
applied amounted to 1,036,316 acres. 
Usage is divided as follows:

Acres % of Total
Vegetables..................... 415,588 40.1
Tree Crops,

other than citrus. . , 86,618 8 .3
Citrus............................. 152,095 14.7
Miscellaneous Crops. .. 260,298 25.1
Grapes & Berries........ 36,876 3 .5
Grain & Forage Crops. 45,369 4 4
Ornamental &

Condiment Crops. .. 5,068 .5
Crops not segregated.. 34,404 3 . 3

Figures shown are the percentage of 
each plant food used for various crops 
in relation to the total plant-food units 
applied in this period.

Total Fertilizer Tonnage

The total of tons of fertilizers applied 
amounts to 156,325 tons, or in terms of 
the three plant-food elements to:

Tons %  of Total
Nitrogen (N )................ 20,736 58.3
Phosphoric Acid (P 2 O5 ) -10,081 28.4
Potash (K 2 0 ) ...............  4,712 13.3

From the above figures it will be noted 
that for the spring of 1943, 58.3% of the 
plant food used in the production ol 
California crops was nitrogen, and 
41.7% phosphoric acid and potash.

The application of these plant-food 
elements on the various crops is shown 
percentagewise and is calculated in re1 
lation to the total of each element used.

The percentage of the total quantities 
of nitrogen, phosphoric acid, and potash 

( Turn to page 41)



Potash Deficiency Follows 
Continooos Wheat

^  ^ S m it h  a n d  1 4 /m . S M h r e c h t

Department of Soils, University of Missouri, Columbia, Missouri

Annual applications o f potassium on the right half of the plot established sweet clover (upper 
photo) and this crop failed on the left where only biennial applications were made. The corn  
crop given potassium along with this green manure showed the effects of this combination of treat* 

ments by an increased yield of 1 9  bushels. Spring and summer views 1 9 4 4 .

Su c c e s s f u l  growth of sweet
clover, in contrast to its complete 

failure, and thereby an increase of 19 
bushels of corn per acre resulted on 
Sanborn Field 1 in 1944 from the use

1 Sanborn Field of the Missouri Agricultural Ex
periment Station at Columbia, Missouri.

of potash annually rather than bien
nially.

On one of the plots of this old experi
ment field, wheat had been grown con
tinuously for 50 years. During the 

( Turn to page 45)
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Poor Soils—Poor People

^  o C e s te r  o C . o C o ^ tin  

Soil Conservation Service, Fort Worth, Texas

T H E United States produces more 
food than any other nation in the 

world, yet according to Dr. Thomas 
Parran, Jr., U. S. Surgeon General, 40 
per cent of the population suffers from 
malnutrition. How can this be true? 
The majority of the people get enough 
to eat. Evidently the food eaten does 
not have enough of the right minerals 
and vitamins in it to keep them healthy. 
What causes food to lack these neces
sary elements?

Investigators have found that food is 
no richer in minerals than the soil from 
which it comes. Depleted soils will not 
produce healthy and nutritious plants. 
Plants suffering from mineral defi
ciencies will not nourish healthy ani
mals. Mineral-deficient plants and un
dernourished animals will not support 
our people in health. Poor soils per

petuate poor people physically, mentally, 
and financially.

Unfortunately, many of this nation’s 
soils are deficient in one or more of the 
necessary elements for proper plant and 
animal life. This is especially true of 
the Southern states where most of the 
soils, in addition to being inherently 
low in fertility, have suffered erosion 
and depletion through cropping.

It is said that armies march on their 
stomachs. It might be added that 
stomachs march according to the fer
tility of the soil. Leonard C. Rountree, 
Chief of the Medical Division of the 
Selective Service, reports that health 
belts exist in the United States. These 
health belts vary in general according 
to the fertility of the soil. Seven out 
of every ten men examined in Colorado, 
where the soils are predominantly fer

r. 1 . Soils with ample minerals have produced this stand of Bermuda and lespedeza on thi 
ir-vear-old Arkansas pasture. Cattle grazing on it make good gains and produce a good grade o 

beef and — The  few bare spots have been vegetated since the picture was made.
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tile, were physically fit for military serv
ice; while in some of the Southern 
states, where the soils are predominantly 
poor and depleted, only three out of 
every ten were physically fit.

The soil is most likely to become 
deficient in nitrogen, phosphorus, po
tassium, and calcium, nevertheless any 
of the other required elements may also 
become deficient.

The human body requires 12 major 
elements and a number of trace ele
ments to function properly. Take away 
any single one of these elements and 
life cannot exist. Investigators have 
demonstrated that the quantitative vari
ations of such inorganic elements as 
calcium, phosphorus, iodine, copper,' 
cobalt, and iron in foods and feeds are 
very important factors in human and 
animal health. It is known that when 
soils of an area lack iodine, the people 
living in that area do not receive enough 
in the locally grown food and, there
fore, suffer a high incidence of goiter. 
It was found in certain districts in Flor
ida, where the predominant soils were 
classed as deficient in iron, copper, and 
cobalt, that from 52 to 96 per cent of the 
children were anemic, but in the dis
tricts where the predominant soils were 
found to contain sufficient amounts of 
these elements, that less than 25 per 
cent were anemic. Dietary deficiencies 
are rarely single and specific in effect as 
in the case of goiter and anemia, but 
cover a wide range of disturbed body 
functions that we ordinarily overlook 
and do not think of as being caused by 
the mineral deficiencies of our soils.

Calcium and phosphorus deficiencies 
readily show up in livestock. In some 
localities animals born in the early win
ter develop rickets by late winter or 
early spring because of mineral de
ficiencies. In the southwestern part of 
Louisiana cows suffer with what farm
ers commonly call the “hollow horn and 
hollow tail” disease. Cows suffering 
this deficiency cannot get sufficient 
minerals from their grazing grasses to 
develop their bones. In the develop
ment of their offspring, they have to 
draw so heavily on the minerals of their 
own bodies that the bones in their horns

and tails are almost completely used up.
Recent experiments have proven that 

tonnage or bushel yields do not neces
sarily mean as much as originally be
lieved. Tomatoes grown on soil of high 
fertility were found to have a nutrient 
content several times higher than the 
same variety of tomatoes grown on poor 
soils. Cows fed a good grade of alfalfa 
hay are known to produce milk with 
five times as much Vitamin A as the 
same cows when fed ordinary hay. It 
is possible to vary the calcium content 
of lettuce as much as 60-fold by varying 
the calcium content of the soil in which 
it is grown. The calcium content of 
cabbage, one of the most commonly 
used protective foods of the vegetable 
class, has been found to vary from .4 
per cent to 1.6 per cent of its dry 
weight.

Crop Juggling Not A  Cure-all

Crop juggling is no permanent substi
tute for soil deficiencies. New plants 
that will produce better growth on 
mineral-deficient soil can be brought in, 
but the analyses of these plants show 
that they too are deficient in the same 
minerals as the soil on which they are 
grown.

Grains are more stable in nutrient 
composition than forage plants and they 
reflect declining soil fertility by declin
ing yields in bushels per acre. Most 
forage plants tolerate extreme ranges in 
soil fertility and will make a fair growth 
on poor soils; therefore, there is a natu
ral tendency for farmers to grow forage 
crops on poor soils with the illusion that 
their feed and soil problems are being 
solved.

According to surveys and experiments 
the battle to conserve soil is at the pres
ent still being lost. Dr. H. H. Bennett, 
Chief of the U. S. Department of Agri
culture Soil Conservation Service, says: 
“Perhaps 100,000,000 acres of land in 
the U. S. have been so washed and 
dried and gullied that they can never be 
used except for pasturage and forest. 
Another 100,000,000 acres have been 
reduced in productive capacity but can 
be saved in whole or part. This leaves 

( Turn to page 44)



P I C T O R I A L

H E ’S  BEEN HERE!







Above: Garlanded in the manner of the South.

Below : Shorn to meet the rigors of the North.



Anriculture Another year is drawing to its close and with it the end-
■■ ing of the most devastating war known to mankind. In

1 Q ^ * j  reviewing the year for American agriculture, it is with
no sense of boastfulness but rather with pride and satis
faction of the resourcefulness of the American farmer 

that the following situations are reported. Each war-year beginning found him 
with unprecedented goals to meet; and each year’s ending recorded his fulfillment 
of these goals despite untold difficulties. He can now contemplate the Allied 
victory with the knowledge that he performed well all that was expected of him.

Early in 1945 and through most of the planting season, over large areas un
favorable weather took the lead in the hazards to be overcome. Late frosts, floods, 
and continuous rains caused considerable worry not only among agricultural 
authorities but people all over the world, since with European production far 
below normal and domestic requirements greatly increased, North America held 
the key to feeding the world. Farmers were beset with other problems during 
the season in the form of ever-aging equipment, shortage of man power, lack 
of experienced labor, inadequate fertilizer and other supplies, and transportation 
difficulties. Notwithstanding, the reports coming in indicate that the production 
of nearly every important class of crops will be near or above previous records.

According to the October crop report of the U. S. Department of Agriculture, 
aggregate total crop production this year promises an output equal to that pro
duced in either of the exceptional years of 1942 and 1944. The total is expected 
to exceed production in the big year of 1943 by about 6% and the 1923-32 “pre
drought” average by 24%. Food grain production is the largest and feed produc
tion the second largest on record. The fourth successive 3-billion bushel corn 
crop is in prospect. ,

Total farm production of livestock and livestock products in 1945 seems to 
be about the same as the aggregate volume produced last year, but about 5% 
below the all-time high in 1943. Production is expected to be the second or third 
largest volume on record. Based on the size of the 1945 crops of pigs, lambs, 
and calves, the number of chicks and turkeys hatched, and marketing weights 
for meat animals and poultry, farm production of cattle, hogs, sheep, and poultry 
for the current calendar year should approximate 45 billion pounds live weight. 
This total would be about 6 billion pounds below the record output of 1943, 
slighdy less than production in 1944 or 1942, but substantially larger than in 
any other year. Milk production promises to establish a new record. With 
production per cow at or near the highest level ever attained, the total volume 
for the year seems likely to hit 123 billion pounds.

Oats, tobacco, and potatoes made record yields per acre this year; and all crops 
with but four exceptions—peanuts, dry beans, buckwheat, and broom corn—are 
yielding above average. The first 2 billion-pound tobacco crop ever produced is 
mostly in the curing barns or in market channels. The composite yield of 28
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crops is 131% of the 1923-32 “predrought” average and has been exceeded in 
only two other years, in 1942 when the index was 136% and 1944 when it 
was 133%. Acreage of crops harvested this year is expected to be the second 
largest since 1932.

The year has seen V E and VJ with consequent shiftings in demand from the 
military to civilian outlets. Many had felt that this might result in agricultural 
surpluses developing, but there is no indication of such a situation so far. Due 
to the hard work and ingenuity of North American farmers, we did not suffer 
any severe or real hardships through lack of food even though the demand was 
much greater than the supplies available. This demand stepped in to take 
up the slack when the military requirements were reduced and even changed 
many items, which at one time looked as though they would drag on the market, 
to the almost impossible to obtain.

Concomitant with high production were, with few exceptions, good prices. 
This has resulted in an estimated total farm income of around 23.4 billion 
dollars—about 3.1% above last year and the highest on record. Farmers have 
ended in excellent financial condition, with the farm mortgage debt the smallest 
in 30 years and savings the largest in history. They have wisely used their funds 
to reduce indebtedness and most of them, being on a cash basis, have been able 
to take advantage of cash discounts on their purchases. With their improved 
capital situation and increased consciousness of the necessity of maintaining and 
building up the fertility of their soil as a basic asset, those fortunate enough 
to find the materials invested in fertilizers. They undoubtedly would have gone 
further along these lines if more fertilizers had been available.

And so with the year’s closing, Agriculture perhaps finds itself with less re
conversion problems and a greater confidence in its ability to meet these problems 
than any of our other great industries. Certainly none of the other industries has 
come through the trying war period with a more impressive record.
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Farm Prices of Farm Products*
Cotton Tobacco
Cents Cents
per lb. per lb.

1910-14 Average 12.4 10 .4
1920...................... 32 .1 17.3
1921...................... 12 .3 19 .5
1922...................... 18.9 2 2 .8
1923...................... 2 6 .7 19.0
1924...................... 2 7 .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 18.6
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 15.4
1940...................... 9 .6 16 .0
1941...................... 13 .3 26 .4
1942...................... 18.51 36 .9
1943...................... 19.84 4 0 .5
1944...................... 20 .39 4 1 .8

November. . . 20 .7 8 45. U
Decem ber.. . . 20 .85 4 3 .5

1945
January........... 20 .20 4 1 .9
February........ 19.99 3 1 .8
M arch.............. 20 .24 2 1 .4
April................ 20 .20 21 .4
M ay................. 20.51 4 2 .2
Ju n e ................. 20 .90 51 .2
Ju ly .................. 21 .25 5 6 .3
August............ 21 .33 44 .9
September. . . 21 .72 4 3 .2
October........... 22 .30 45 .9
N ovem ber.... 22 .52 4 6 .7

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...................... 70 148
1940...................... 78 154
1941...................... 107 254
1942...................... 149 355
1943...................... 160 389
1944...................... 165 402

November. . . 168 434
D ecem ber.. . . 168 418

1945
January........... 163 403
February. . . . 161 306
M arch.............. 163 206
April................ 163 206
M ay................. 165 406
June................. 169 492
Ju ly .................. 171 541
August............ 172 1432
Septem ber.. . 176 415
October........... 180 441
November.. . . 182 . 449

Potatoes
Sweet

Potatoes Corn
Cents Cents Cents

per bu. per bu. per bu.
6 9 .6 87 .6 6 4 .8

249 .5 175.7 144.2
103.8 118.7 58 .7
9 6 .7 104.8 5 8 .5
84 .1 104.4 80 .1
8 7 .0 137.0 9 1 .2

113.9 171.6 99 .9
185.7 156.3 69 .9
132.3 114.0 7 8 .8
8 2 .9 112.3 89 .1
9 3 .7 118.4 8 7 .6

124.4 115.8 7 8 .0
7 2 .7 92 .9 4 9 .8
4 3 .3 5 7 .2 28 .1
66 .0 5 9 .4 3 6 .5
6 8 .0 79 .1 61 .3
4 9 .4 7 3 .9 7 7 .4
9 9 .6 8 5 .3 7 6 .7
88 .3 9 1 .8 9 4 .8
5 5 .5 76 .9 4 9 .0
68 .1 7 5 .4 4 7 .6
7 0 .7 8 5 .2 ■59.0
6 4 .6 9 4 .4 64 .3

110.0 108.3 79 .5
149.2 196.7 102.7
141.0 213 .5 133.3
143.0 164.0 106.0
150.0 175.0 106.0

158.0 190.0 107.0
165.0 201 .0 106.0
171.0 207 .0 107.0
174.0 211 .0 107.0
177.0 214 .0 108.0
180.0 220 .0 111.0
183.0 230 .0 112.0
167.0 256 .0 113.0
138.0 207 .0 112.0
126.0 180.0 113.0
131.0 186.0 111.0

Numbers (1910*14  =
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
214 225 158
203 244 175
205 187 164
216 200 164

227 217 165
237 229 164
246 236 165
250 241 165
254 244 167
259 251 171
263 263 173
240 292 174
198 236 173
181 205 174
188 212 171

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
119.0 12.96 22 .18
103.2 11.68 35.04
98 .9 12.29 43.69

110.5 13.28 38.34
151.0 12.54 35 .07
135.1 13.06 27.20
120.5 12.00 28.56
113.4 10.63 37.70
102.7 11.56 3 4 .98
80 .9 11.31 26.25
4 8 .8 9 .7 6 17.04
3 8 .8 7 .5 3 9 .7 4
58 .1 6 .81 12.32
7 9 .8 10.67 26 .12
8 6 .4 10.57 35.56
9 6 .0 8 .93 31 .78

107.1 10.36 30.24
66 .1 7 .5 5 21.13
6 3 .6 6 .9 5 22.17
73 .9 7 .62 24.31
8 4 .0 8 .1 0 35.04

101.8 10.05 44.42
127.3 12.82 48.26
142.8 15.43 52 .80
143.0 15.60 53.40
145.0 16.50 53.10

146.0 17.10 52.80
147.0 17.70 52.70
148.0 18.10 62.00
149.0 16.90 51.90
149.0 16.50 52.10
150.0 15.90 52.50
146.0 15.40 55.00
145.0 14.60 52.50
145.0 14.30 51.40
151.0 14.30 51.00
153.0 14.90 51 .30

100)
255 178 240
135 109 103
117 98 162 • • • •
112 103 202
126 111 177 i59
172 105 162 153
154 109 126 143
137 101 132 121
129 89 174 159
117 97 162 149
92 95 122 140
55 82 79 117
44 63 45 102
66 67 57 105
91 89 121 104
98 89 165 126

109 75 147 113
122 87 140 122
76 63 98 101
72 58 103 109
84 64 126 121
95 68 162 145

116 84 206 199
145 107 224 245
162 129 245 217
163 131 247 188
165 138 246 228

166 143 245 262
167 148 244 223
168 152 241 203
169 142 240 259
169 138 241 193
170 133 243 269
166 129 255 244
165 122 243 240
165 120 238 159
172 120 236 181
174 125 238 235



3 4 B e t t e r  C rops W it h  P lan t  F ood

Wholesale Prices of Ammoniates

Nitrate 
of Boda 

per unit N 
bulk

1910-14...............  *2 .6 8

Sulphate Cottonseed 
of ammonia meal 

bulk per S. E . Mills

192 2 ......................
192 3 ......................
192 4 ......................
192 5 ......................
192 6 ......................
192 7 ......................
192 8 ......................
192 9 ......................
193 0 ......................
193 1......................
193 2 ......................
193 3 ......................
193 4 ......................
193 5 ......................
193 6 ......................
193 7 ......................
193 8 ......................
193 9 ......................
194 0 ......................
194 1......................
194 2 ......................
194 3 ......................
194 4 ________ . . .

November. . .  
D ecem ber.. . .

1945 
Jan u ary . . . . .
February........
M arch..............
April................
M ay .................
Ju n e .................
Ju ly ..................
August............
Septem ber.. . .
October...........
November.. . .

192 2 .................
192 3 ..................
192 4 .................
192 5 ..................
192 6 ...........
192 7 ..................
1938..................
192 9 ..................
193 0 ..................
193 1..................
193 2 ..................
193 3 ..................
193 4 ...........
193 5 ..................
193 6 ..................
193 7 ..................
193 8 ..................
193 9 ..................
194 0 ..................
194 1..................
194 2 ..................
194 3 ..................
194 4 ..................

November. 
Decem ber..

1945 
Jan u ary .. .  • 
February..
M arch.........
A pril...........
M ay............
Ju n e ............
Ju ly .............
August 
September. 
O ctober.. . .  
November.

3 .0 4
3 .0 2
2 .9 9
3.11
3 .0 6
3 .01
2 .67
2 .57
2 .47  
2 .3 4  
1.87
1.52
1.52
1.47
1.53 
1 .63
1.69
1.69
1.69
1.69
1.74
1.75
1.75
1.75
1.75

unit N 
*2 .8 5  

2 .5 8  
2 .9 0  
2 .4 4  
2 .4 7
2 .41  
2 .2 6  
2 .3 0
2 .0 4  
1.81 
1.46
1.04 
1.12 
1.20 
1.15 
1 .23 
1.32 
1.38
1.35
1.36
1.41
1.41
1.42
1.42
1.42
1.42

per unit N 
S3 .50

6 .07  
6 .1 9  
5 .8 7  
5.41 
4 .4 0
5 .07  
7 .0 6
5 .64  
4 .7 8
3 .1 0  
2 .1 8  
2 .9 5  
4 .4 6  
4 .5 9  
4 .1 7  
4 .91  
3 .69  
4 .02
4 .6 4  
5 .5 0
6.11 
6 .3 0  
7 .6 8
7.81
7.81

.75 1.42 7.81

.75 1.42 7.81

.75 1.42 7 .81

.75 1.42 7.81

.75 1.42 7.81

.75 1.42 7.81

.75 1.42 7.81

.75 1.42 7.81

.75 1.42 7.81

.75 1.42 7.81

.75 1.42 7 .81

Index Numb*
113 90 173
112 102 177
111 86 168
115 87 155
113 84 126
112 79 145
100 81 202
96 72 161
92 64 137
88 51 89
71 36 62
59 39 84
59 42 127
57 40 131
59 43 119
61 46 140
63 48 105
63 47 115
63 48 ' 133
63 49 157
65 49 175
65 50 180
65 50 219

65 50 223
65 50 223

65 50 223
65 50 223
65 50 223
65 50 223
65 50 223
65 50 223
65 50 223
65 50 223
65 50 223
65 50 223
65 50 223

Fish scrap, 
dried 

11- 12%  
ammonia, 
15% bone 
phosphate, 

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

*3 .5 3
4 .6 6  
4 .8 3  
5 .0 2  
5 .34
4 .9 5  
5 .87  
6 .63  
5 .00
4 .9 6  
3 .9 5  
2 .1 8  
2 .86  
3 .1 5  
3 .1 0  
3 .4 2
4 .6 6
3 .7 6  
4 .41 
4 .36  
5 .32
5.77
5.77
5.77
5 .77
5 .77

5 .77
5 .77
5 .77
5 .77
5 .77
5 .77
5.77
5 .77
5.77
5.77
5.77

Fish scrap, 
wet acid

ulated 6%  
ammonia, 
3%  bone 

phosphate, 
f.o.b. factory, 

bulk per unit N

Tankage 
11% 

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

High grade 
ground . 
blood, 

16-17% 
ammonia 
Chicago, 

bulk, 
per unit N

*3 .0 5 *3 .3 7 *3 .5 2
3 .5 4 4 .7 5 4 .99
4 .2 5 4 .59 5.16
4.41 3 .6 0 4 .2 5
4 .7 0 3 .9 7 4 .75
4 .1 5 4 .3 6 4 .90
4 .3 5 4 .32 5 .70
5 .2 8 4 .9 2 6 .0 0
4 .69 4 .61 5 .72
4 .1 5 3 .79 4 .58
3 .33 2.11 .46
1.82 1.21 1.36
2 .58 2 .06 2 .46
2 .84 2 .67 3 .27
2 .65 3 .06 3 .65
2.67 3 .5 8 4 .25
3 .6 5 4 .04 4 .80
3 .17 3 .1 5 3 .53
3 .1 2 3 .87 3 .90
3 .3 5 3 .3 3 3 .39
3 .2 7 3 .7 6 4 .43
3 .34 5 .0 4 6 .76
3 .3 4 4 .8 6 6 .62
« .3 4 4 .8 6 6.71
3 .3 4 4 .86 6 .71
3 .3 4 4 .8 6 6.71

3 .34 4 .86 6.71
3 .3 4 4 .86 6.71
3 .3 4 4 .86 6.71
3 .3 4 4 .8 6 6.71
3 .3 4 4 .8 6 6.71
3 :3 4 4 .86 6.71
3 .3 4 4 .86 6.71
3 .3 4 4 .86 6.71
3 .34 4 .86 6.71
3 .3 4 4 .86 6.71
3 .3 4 4 .86 6.71

( 1 9 1 0 - 1 4 =  1 0 0 )
132 117
137 140
142 145
151 155
140 146
166 143
188 173
142 154
141 136
112 109
62 60
81 85
89 93
88 87
97 89

132 120
106 104
125 102
124 n o
151 107
163 110
163 110
163 110

163 110
163 110

163 110
163 n o
163 110
163 110
163 110
163 n o
163 110
163 n o
163 110
163 n o
163 110

140
136 
107 
117 
129 
128 
146
137 
12 
63 
36 
97 
79 
91

106
120
93

115
99

112
150
144
144
144
144

144
144
144
144
144
144
144
144
144
144
144

142
147
121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
191

191
191
191
191
191
191
191
191
191
191
191
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Wholesale Prices of Phosphates and Potash**

Super- Florida 
phosphate land pebble 

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

per unit per ton 
1910-14...............  SO.536 $3.61
192 2 ................................. 566 3 .1 2
1923 ...............................  550 3 .0 8
1924 ...............................  502 2 .31
192 5 ................................. 600 2 .4 4
192 6 .................................  598 3 .2 0
1927 ...............................  525 3 .0 9
192 8 .................................  580 3 .1 2
1929 ...............................  609 3 .1 8
193 0 ................................. 542 3 .1 8
1 9 3 1 . . . .  ; ............ - .4 8 5  3 .1 8
193 2 ................................. 458 3 .1 8
1933 ...............................  434 3 .11
1934 ...............................  487 3 .1 4
193 5 ................................. 492 3 .3 0
193 6 ................................. 476 1.85
1 9 3 7 . . . .  . ..................... 510 1 .85
193 8 ................................. 492 1.85
193 9 ................................. 478 1 .90
1940 ...............................  516 1 .90
194 1................................. 547 1.94
194 2 ................................  600 2 .1 3
1943 ...............................  631 2 .0 0
194 4 .................  .645 2 .1 0

November. .t. 
D ecem ber.. . .  

1945
January...........
February. . . .
M arch..............
April...............
M ay .................
Ju n e..................
Ju ly  < . .
August............
Septem ber.. .
October...........
November.. . .

192 2 ..................
192 3 ..................
192 4 ..................
192 5 ..................
192 6 ..................
192 7 ..................
192 8 ..................
192 9 ..................
193 0 ..................
193 1..................
193 2 ..................
193 3 ..................
193 4 ..................
193 5 ..................
193 6 ..................
193 7 ..................
193 8 ..................
193 9 ..................
194 0 ..................
194 1..................
194 2 ..................
194 3 .................
194 4 ..................

November. 
Decem ber..

1945 
Jan u ary .. . .  
February. .
M arch.........
April............
M ay............
June.............
Ju ly .............
August 
September. 
O ctob er..., 
November.

Tennessee 
phosphate 

rock, 
75%  f.o.b. 

mines, 
bulk, 

per ton 
$4 .88 

6 .9 0
7 .5 0  
6 .6 0  
6 .1 6  
5 .57
5 .50
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0  
5 .6 7  
5 .69
5 .5 0
5 .50
5 .5 0
5 .5 0
5 .5 0  
5 .64  
6 .2 9  
5 .93  
6.10

650 2 .2 0 6 .1 0
650 2 .2 0 6 .1 0

650 2 .2 0 6 .1 0
650 2 .2 0 6 .13
650 2 .2 0 6 .2 0
650 2 .2 0 6 .20
650 2 .2 0 6 .20
650 2 .2 0 6 .20
650 2 .2 0 6 .2 0
650 2 .2 0 6 .2 0
650 2 .2 0 6 .20
650 2 .2 0 6 .2 8
650 2 .2 0 6 .4 0

Index Nam]
106 87 141
103 85 154
94 64 135

110 68 126
•112 88 114
100 86 113
108 86 113
114 88 113
101 88 113
90 88 113
85 88 113
81 86 113
91 87 110
92 91 117
89 51 113
95 51 113
92 51 113
89 53 113
96 53 113

102 54 n o
112 59 129
117 55 121
120 58 125

121 61 125
121 61 125

121 61 125
121 61 126
121 61 127
121 61 127
121 61 127
121 61 127
121 61 • 127
121 61 127
121 61 127
121 61 129
121 61 131

Muriate 
of potash 

bulk, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,714 
.632 
.588 
.582 
. 584 
.596 
.646 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.522 
.522 
.522

.535

.535

.535 

.535 

.535 

.535 

.535 

.471 

.503 

.503 

.503 

.535 

. 535

of potash 
in bags, 
per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0,953 
.904 
.836 
.860 
.860 
.854 
.924 
.957 
.962 
.973 
.973 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777

.797

.797

.797

.797

.797

.797

.797

.701

.749

.749

.749

.797

.797

Sulphate 
of potash 
magnesia, 
per ton, 
c.i.f. At

lantic and 
Gulf ports 

$24.18
23.87 
23 .32
23 .72
23 .72
23 .58
25 .55 
26 .46
26.59
26 .92
26.92 
26 .90 
25 .10 
22.49
21.44 
22.94 
24 .70 
15.17 
24.52 
24.75
25.55 
25.74
25.35
25.35

26.00
26.00

26.00
26.00
26.00
26.00
26.00
22.88
24.44
24.44
24.44 
26.00 
26 .00

Manure 
salts 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports1 

$0,657

.537

.586

.607

.610

.618

.618

.618

.601

.483

.444

.505

.556

.572

.570

.573

.570

.205

.195

.195

.200

.200

.200

.200

.200

.200

.200

.176

.188

.188

.188
.200
.200

(1 9 1 0 -1 4  =  1 0 0 )

Kainit, 
20% 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports 

$0.655 
508 
474 
472 
483 
524 
581 
602 
605 
612 
612 
591 
565 
471 
488 
560 
607 
623 
670

89 95 99 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 75
65 74 95 77 85
71 79 102 85 93
73 81 104 87 95
73 79 101 87 93
72 77 102 87
73 82 106 87
73 85 106 84
73 82 105 83
73 82 105 83

75 84 108 83
75 84 108 83

75 84 108 83
75 84 108 83
75 84 108 83
75 84 108 83
75 84 ■ 108 83
66 74 95 80
70 79 101 82
70 79 101 82
70 79 101 82
75 84 108 83
75 84 108 83 . . . .
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Combined Index Numbers of Prices of Fertilizer 
Materials, Farm Products and All Commodities

Farm
prices*

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

materials} ammonia tea ammoniates Superphos
phate Potash

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

•

176 151 96 57 174 120 76

November. .196 177 152 97 57 175 121 78
December.. 200 178 152 97 57 175 121 78

1945
January__201 179 153 97 57 175 121 78
February. .  199 179 153 97 57 175 121 78
March........ 198 180 153 97 57 175 121 78
April..........  203 180 154 97 ' 57 175 121 78
May...........200 180 154 97 57 175 121 78
June...........206 180 155 95 57 175 121 69
July ........... 206 180 154 96 57 175 121 74
August.. . . 204 180 154 96 57 175 121 74
September. 197 181 153 96 57 175 121 74
October.. . 199 182 154 97 57 175 121 78
November. 205 182 155 97 57 175 121 78

• U. S. D. A. figures.
t  D epartm ent of Labor index converted to 1910-14 base.
J  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.

» Beginn ing .with Jane 1941, manure salts prices are  F . O. B. mines, the only

^ ^ T h e l in n t u d  aVerage o f potash prices Is h igher t'han the weighted average o f  
prices actually paid becanse since 1926 better than 90% o f the potash nsed In 
agriculture has been contracted fo r during the discount period. From  1937 on, 
the m aximum seasonal discount has been 12%.



IW a 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 Fertilisers, Soils, Crops, and Econom ics. A file of this department of BETTER  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from  These 
sources on the particular subjects named.

Fertilizers
"The Influence of Nitrogen Nutrition of the 

Tree Upon the Ascorbic Acid Content and 
Other Chemical and Physical Characteristics 
of Grapefruit," Agr. Exp. Sta., Univ. of Ariz., 
Tucson, Ariz., T . Bui. 106, Jan. 1945, W. W. 
Jones, C. W. Van Horn, and A. H . Finch.

",Extracts from the Agricultural Code of 
California Pertaining to General Provisions and 
Fertilizing Materials," Dept, of Agr., Sacra
mento, Calif., Rev. Sept. 15, 1945.

"Agricultural Minerals Registrants to Date 
for the Fiscal Year Ending June 30, 1946," 
Dept, of Agr., Sacramento, Calif., FM-114, 
Sept. 28, 1945.

"Commercial Fertilizers Registrants to Date 
for the Fiscal Year Ending June 30, 1946," 
Dept, of Agr., Sacramento, Calif., FM-115, 
Sept. 28, 1945.

"Amendments to the Fertilizing Materials 
Article," Dept, of Agr., Sacramento, Calif., 
FM-117, Oct. 18, 1945.

"Fertilizer Materials* Used in Florida for 
Fiscal Year July 1, 1944 Thru June 30, 1945," 
Fert. Statistical Div., Bu. of Insp., Tallahassee, 
Fla.

"Fertilizer Recommendations for the Fall of 
1945," Agron. Dept., Purdue Univ., Lafayette, 
Ind.

"Summary of 1944 Plow-Sole Fertilizer 
Demonstrations," Agron. Dept., Purdue Univ , 
Lafayette, Ind., Agron. Mimeo. 63, April 1945, 
George H . En field.

"Farm Manure," Agr. Exp. Sta., Mich. State « 
College, East Lansing, Mich., Cir. Bui. 196, 
June 1945, L. M. Turk and A. G. Weidemann.

"Improvised Methods of Applying Ammo
nium Nitrate," Ext. Serv., Univ. of Nebr., 
Lincoln, Nebr., inf. Ser. 24, June 1945, L. F . 
Larsen and Walter Fitts.

"Cottonseed Meal as a Fertilizer for Cotton," 
Agr. Exp. Sta., College of Agr., State College, 
N . M., P. Bui. 1006, June 29, 1945, A. R. 
Leding.

"Production, Composition, and Value of 
Poultry Manured Agr. Exp. Sta., Pa. State 
College, State College, Pa., Bui. 469, Nov. 
1944, J. W. White, F. J. Holben, and A. C. 
Richer.

"The Value of Different Phosphates for Va
rious Texas Soils and Grasses, as Indicated by

Pot Experiments," Agr. Exp. Sta., College 
Station, Texas., Bui. 672, July 1945, J. F. 
Fudge and G. S. Fraps.

"Homemade Fertilizer Spreaders," Ext. 
Serv., State College, Texas, C-220, 1945, E. E. 
Ram bo.

"1945 Results of Fertilizer Demonstrations 
on Small Grain and Hay," Soils Dept., Univ. 
of Wis., Madison, Wis., Aug. 1945, C. J. Chap
man.

"Fall Fertilizer for 1946 Seedings," Soils 
Dept., Univ. of Wis., Madison, Wis., Sept. 
1945, C. J. Chapman.

"Nitrogen Fertilizer for Permanent Pasture 
Proves Profitable," Soils Dept., Univ. of Wis., 
Madison, Wis., Sept. 1945, C. J. Chapman.

Soils
" Ground Water Supply of Prospect Valley, 

Colorado," Agr. Exp. Sta., Colo. State College, 
Fort Collins, Colo., T . Bui. 34, Oct. 1945, 
W. E. Code.

"Suggestions for Taking Soil Samples for 
Soil Tests," Agr. Ext. Serv., Univ. of Hawaii, 
Honolulu, E. Cir. 180 (Replacing Ag. Notes 
161), Sept. 1945.

"Soil Conservation Practices for Kentucky 
Farms," Agr. Ext. Serv., Univ. of Ky., Lexing
ton, Ky., Leaf. 91, June 1945, W. G. Survant.

"Physical and Chemical Properties of Soil 
Profiles of the Burchard and Steinauer Series," 
Agr. Exp. Sta., Univ. of Nebr., Lincoln, Nebr., 
Res. Bui. 139, July 1945, Henry W. Smith and
H . F. Rhoades.

"Soil Management as Related to Sugar Beet 
Production," Dept, of Agron., Agr. Exp. Sta., 
Wooster, Ohio, Agron. Mimeo. 93, 1944, R. E. 
Yoder.

"Soil Changes as Influenced by Cropping 
and Fertilizer Treatment," Agr. Exp. Sta., 
State College of Agr., Brookings, S. D., T . Bui. 
4, March 1945, Leo F. Puhr.

"We Can All Help Save Our Soil," Ext. 
Serv., Univ. of Wis., Madison, Wis., Cir. 360, 
June 1945, 0 . R. Zeasman and J. W. Clark- 

"Soil Survey— Calloway County Kentucky," 
U. S. D. A., Washington, D. C., Series 1937, 
No. 15, Aug. 1945, W. J. Leighty, H. Wm. 
Higbee, W. S. Reed, and C. E. Wyatt.

"Soil Survey (Reconnaissance) Linn County 
Missouri," U. S. D. A., Washington, D. C.,

37
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Series 1938, No. 7, Aug. 1945, W. D. Shrader, 
M. E. Springer, N. S. Hall, Wm. DeYoung, 
and H. V. Jordan.

"Soil Survey— Princess Anne County Vir
ginia,” U. S. D. A., Washington, D. C., Series 
1939, No. 3, July 1945, C. S. Simmons and 
Edward Shulkcum.

"Soil Survey— Russell County Virginia," 
U. S. D. A., Washington, D. C., Series 1936, 
No. 21, July 1945, S. S. Obenshain, H. C. 
Porter, W. W. Lewis, G. S. Francis, R. C. 
Jurney, A. C. Orvedal, R. E. Devereux, and 
A. W. Goke.

"Soil and Water Conservation Needs Es
timates for the United States," Soil Cons. 
Serv., U. S. D. A., Washington 25,' D. C., 
Rev. June 1945.

Crops
"Feed and Forage Cropping System for 

Process Milk. Production in the Alabama- 
Tennessee Valley," Agr. Exp. Sta., Ala. Poly
technic Inst., Auburn, Ala., Mimeo. Ser. 9, 
Sept. 1944, Fred Stewart and John Boseck-

"Date Production in Arizona," Agr. Ext. 
Serv., Univ. of Ariz., Tucson, Ariz., Cir. 125, 
May 1945, H. B. Powers.

"Report for 1943 and 1944," Horticultural 
Exp. Sta., Vineland, Ont., Canada.

"Pastures for Florida," Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Bui. 409. April 1945, 
R. E. Blaser, W. E. Stokes, J. D. Warner, G. E. 
Ritchey, and G. B. Killinger

"Planning the Home Garden," Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu, E. Cir. 178, 
Sept. 1945, Joseph H. Boyd.

"4-H Club Garden Manual," Agr. Ext. 
Serv., Purdue Univ., Lafayette, Ind., E. Bui. 
227 (2nd Rev.), Dec. 1944, W. B. Ward and 
W. R. Amick•

"Indiana Soybean Variety Tests 1938-1944," 
Agr. Exp. Sta., Purdue Univ., Lafayette, Ind., 
Mimeo. 2, June 1945, A. H. Probst and G. H. 
Cutler.

"Are Soybeans a Menace to Soil Improve
ment?" Agr. Ext. Serv., Purdue Univ., La
fayette, Ind., Mimeo. 48, 1945.

" Distance Between Rows and Rate of Seed
ing Soybeans," Div. of Agron., Purdue Univ., 
Lafayette, Ind., Mimeo. 54 (Rev.), March 1945, 
R. R. Mulvey.

"Late Planting of Corn and Soybeans," Div. 
of Agron., Purdue Univ., Lafayette, Ind., 
Mimeo. 56, 1945.

"Indiana Summary 1944 Corn Demonstra
tion," Div. of /Agron., West Lafayette, Ind., 
fdimeo. 64, April 1945.

"Mung Beans," Ext. Serv., Purdue Univ., 
Lafayette, Ind., Agron. 65, 1945.

"Buckwheat," Agr. Ext. Serv., Purdue Univ., 
lutfayette, Ind., Mimeo. 66, Aug. 1945.

"Yellow Trefoil or Black Medic or None 
Such," Agr. Ext. Serv., Purdue Univ., La
fayette, Ind., Mimeo. 68, 1945.

"Hay, Cash or Pasture Crops for Delayed 
Seeding," Div. of Agron., Purdue Univ., La
fayette, Ind., Agron. Mimeo. 69, 1945.

"Vetch,” Agr. Ext. Serv., Purdue Univ., 
Lafayette, Ind., Agron. Mimeo. 70, 1945.

"Annual Report of the Director of Agri
cultural Extension Kentucky, 1944," Ext. Div., 
Univ. of Ky., Lexington, Ky., Cir. 405, June 
1945, T . R. Bryant.

"Composition and Yield of Kentucky Blue- 
grass and Korean Lespedeza at Different 
Stages of Growth,” Agr. Exp. Sta., Univ. of 
Ky., Lexington, Ky., Bui. 473, June 1945, 
G. Davis Buckner and Amanda H. Henry.

"Michigan State Board of Agriculture 1944," 
State Board of Agr., Lansing, Mich.

"Taxonomic and Ecological Work on fhe 
Higher Plants of Michigan," Agr. Exp. Sta., 
Mich. State College, East Lansing, Mich., 
T. Bui. 201, June 1945, H. T. Darlington.

"Annual Report Mississippi Extension Serv
ice 1944," Ext. Serv., Miss. State College, State 
College, Miss., Bui. 133 (1500), June 1945.

"Late Plantings of Vegetables," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Cir. 
302, June 1945, A. D. Hibbard and S. H . 
Wittwer.

"Johnson Grass as a Weed in Missouri," 
Agr. Ext. Serv., Univ. of Mo., Columbia, Mo., 
Cir. 517, May 1945, J. R. Paulling.

"Nebraska Agriculture 1944, 58th Annual 
Report." Agr. Exp. Sta., Univ. of Nebr., Lin
coln, Nebr.

"The Symbiotic Performance of Isolates 
from Soybean with Species of Crotalaria and 
Certain Other Plants," Agr. Exp. Sta., Cornell 
Univ., Ithaca, N. Y., Mem. 267, March 1945, 
J. K. Wilson.

"The Oklahoma Vegetable Research Station 
at Bixby Progress Report, 1945," Agr. Exp. 
Sta., Okla. A. €r M. College, Stillwater, Okla., 
Mimeo. Cir. M-146, June 1945, H. B. Cordner 
and F. A. Romshe.

"Diseases of Field Crops in Oklahoma." 
Agr. Exp. Sta., Okla. A. & M. College, Still
water, Okla., Cir. 119, Oct. 1945.

"Sweet Corn Growing for Market and Manu
facture," Fed. Coop. Ext. Serv., Oreg. State 
College, Corvallis, Oreg., Cir. 448 (Rev. of 
E. Cir. 344), March 1945, A. G. B. Bouquet.

"Growing Green Peas for Market and 
Manufacture," Fed. Coop. Ext. Serv., Oreg. 
State College, Corvallis, Oreg., Cir. 451 (Rev. 
of E. Cir. 247), March 1945, A. G. B. Bou
quet.

"Report of the Federal Experiment Station 
in Puerto Rico 1944," Fed. Exp. Sta. in P. R., 
Mayaguez, P. R.

"Mineral Deficiencies in Derris Elliptica" 
Fed. Exp. Sta. in P. R., Mayaguez, P. R., 
Bui. 43, July 1945, Rufus H. Moore.

"Some Factors Affecting the Yield and 
Grade of Green Mountain Potatoes in Rhode 
Island," Agr. Exp. Sta., R. I. State College, 
Kingston, R. I., Bui. 297, May 1945, A. E. 
Rich. .

"Studies on Sweet Potato Production in 
Texas,” Agr. Exp. Sta., A. & M. College, 
College Station, Texas, Bui. 668, April 1945, 
R. E. Wright.



December 1945 39

"Clipping Experiments with Small Grain 
Varieties, 1944-45, at Winter Haven, Texas," 
d gr. Exp. Sta., A. & M. College, College Sta
tion, Texas, P. R. 950, June 18, 1945, E. 
Mortenson.

“List of Fruit Varieties Recommended for 
Utah Orchards and Gardens,” Agr. Exp. Sta., 
Utah State Agr. College, Logan, Utah, Mimeo. 
Ser. 319, April 1945, F. M. Coe.

"Alfalfa Growing in West Virginia," Ext. 
Serv., W. Va. Univ., Morgantown, W. Va., 
Cir. 312 (Rev.), April 1945, R. ]. Friant.

“A Forest Conservation Program," U. S. 
D. A., Washington, D. C., AlS-10, July 1945.

"Sagebrush to Grass," U. S. D. A., Wash
ington, D. C., AlS-27, Aug. 1945.

"Farm Woodland Management in the West
ern Gulf Region," U. S. D. A., Washington, 
1). C., AIS-29, Aug. 1945, Homer C. Mitchell.

"Seven Questions to Ash When You Buy 
or Sell Shelled Corn by Grade," U. S. D. A.. 
Washington, D. C., AlS-32, July 1945.

"Date Culture in the United States," U. S. 
D. A., Washington, D. C., Cir. 728, Aug. 
1945, Roy W. Nixon.

"Three Introduced Love grasses for Soil Con
servation," U. S. D. A., Washington, D. C., 
Cir. 730, Aug. 1945, F. /. Crider.

"Poison-ivy, Poison-oak, and Poison Sumac," 
U. S. D. A., Washington, D. C., F. B. 1972, 
Donald M. Crooks.

"Improvement of the Wild Blueberry," 
U. S. D. A., Washington, D. C., R. A. S. 
44 (P ), Sept. 5, 1945.

" One-Variety-Cotton Communities Provide 
for Superior Cotton Fabrics," U. S. D. A., 
Washington, D. C., R. A. S. 45 (P ), Sept. 
14, 1945.

Economics
"Selecting Arizona Settlers,” Agr. Exp. Sta., 

Univ. of Ariz., Tucson, Ariz., Bui. 196, Feb. 
1945, E. D. Tetreau.

"What’s This Farm Worth?" Agr. Ext. 
Serv., Univ. System of Ga., Athens, Ga„ Cir. 
332, June 1945.

"The Rural Land Market in the Northern 
Idaho Grain-Pea Area," Agr. Exp. Sta., Univ. 
of Idaho, Moscow, Idaho, Bui. 26, May 1945, 
A. Norman Nybroten.

"Idaho Employment in Relation to Agricul
ture," Agr. Exp. Sta., Univ. of Idaho, Mos
cow, Idaho, Cir. 104, June 1945.

"The Outlook for Indiana Agriculture

She was one of those tender young 
creatures, and the diffident GI (oh, 
yes, there are a few) inquired cau
tiously: “You don’t shrink from kiss
ing, do you?”

“Heavens, no,” exclaimed the not- 
too-tender miss, “if I did I ’d be all 
skin and bones.”

1945," Dept, of Agr. Ext., Purdue Univ., La
fayette, Ind., E. Bui. 315, Jan. 1945.

"Maine Farm Pricef During World War 
Periods," Agr. Exp. Sta., Univ. of Me., Orono, 
Me., Bui. 435, June 1945.

"New Mexico Dry-Farming Areas," Agr. 
Exp. Sta., N. Mex. College of Agr., State 
College, N. M., Bui. 320, Jan. 1945, Morris 
Evans.

"The Delaware County Agricultural Sur
vey,” Dept, of Agr. Econ., N. Y. State Col
lege of Agr., Ithaca, N. Y., AE 513, Feb. 
1945. H . F. DeGraff.

"Costs and Returns from Farm Enterprises,” 
Dept, of Agr. Econ., N. Y. State College of 
Agr., Ithaca, N. Y., AE 515, April 1945, H. F. 
DeGraff.

“Farm Account Summary and Comparative 
Report 1944, Albany, Allegany and Jefferson 
Counties,” Dept, of Agr. Econ., N. Y. State 
College of Agr. Ithaca, N. Y., AE 518, 
March 1945, L. C. Cunningham.

"Acreage and Production of Hay on New 
York Dairy Farms," Dept, of Agr. Econ., 
Cornell Univ., Ithaca, N. Y., A.E. 526, June 
1945.

"The Postwar Economic Outlook in an 
Agricultural-Industrial Area," Agr. Exp. Sta., 
Clemson Agr. College, Clemson, S. C., Bui. 
355, May 1945, G. H. Aull and J. M. Stepp.

"Harvesting Cotton in the High Plains 
Area of Texas," Agr. Exp. Sta., A. & M. 
College, College Station, Texas, P. R. 952, 
Aug. 1945, Troy Mullins.

"Impact of the War on the Financial Struc
ture of Agriculture," U. S. D. A., Washing
ton, D. C., M. P. 567, Aug. 1945.

" What Peace Can Mean to American Farm
ers,” U. S. D. A., Washington, D. C., M. P. 
570, July 1945.

"Agricultural Production and Trade by 
Countries," U. S. D. A., Washington, D. C., 
Oct. 1945.

"Postwar Federal Finance and Agriculture," 
U. S. D. A., Washington, D. C., Aug. 1945, 
Tyler F. Hay good.

"Farmers’ Response to Price in the Produc
tion of Potatoes 1922-41,” U. S. D. A., Wash
ington, D. C., July 1945, Ben H. Pubols and 
Saul B. Klaman.

"State Councils and Associations of Farmer 
Cooperatives," U. S. D. A., Washington, D. 
C., Mis. Report 82, Jan. 1945, Jane L. 
Scearce.

Two casual golf acquaintances were 
walking towards the green when they 
sighted two women coming over the
hill.

“Here comes my wife with some old 
hag she’s picked up somewhere,” said 
one.

“And here comes mine with an
other,” retorted his companion icily.
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Sweetening from Spuds
The Nation’s supply of paints, lac

quers, synthetic rubber, motor fuel, and 
anti-freeze is already benefiting from 
the diversion of surplus potatoes. The 
U. S. Department of Agriculture, more
over, is soon to increase the supply of 
sweetening by sending to ethyl alcohol 
plants in the Midwest some of the lower 
grade potatoes and part of this year’s 
bumper crop that the Government is 
handling to support farm prices.

Diversion of potatoes for the manu
facture of butyl alcohol, an ingredient 
of paints and lacquers and a source of 
synthetic rubber, is under way at a 
Philadelphia plant which is using about 
75 cars a day of the potatoes from the 
intermediate crop that the Department 
purchased in supporting the market. 
These potatoes will not store well over 
winter and are being used now to clear 
the market for the regular storage crop.

A Midwestern ethyl alcohol plant is 
being converted for the manufacture of 
glucose as a result of legislation permit
ting alcohol plants to turn out this kind 
of sugar. These plants will use sub
stantial quantities of potatoes and 
should help relieve the sugar shortage. 
About 15 pounds of glucose syrup- 
equivalent in sweetening to 7 or 8 
pounds of sugar—can be produced 
from 100 pounds of potatoes. Glucose 
is used in bakery goods, soft drinks, 
preserves, jams, and jellies. It is also 
possible that beet sugar plants will be 
used to make glucose from potatoes.

The purpose of the diversion pro
gram, says the Department, is to pre
vent wastage of surplus potatoes and to 
afford fair prices to producers, while 
at the same time supplying consumers 
with additional quantities of commodi
ties such as glucose, which are needed.

Efficient Crop Production
(From page 8)

was upset, which resulted in depressed from excessive applications of other es- 
yields. Parallel situations may result sential fertilizer elements.

Fig. 4. Normal com  plants on a p art of t k  field shown in Fig. S which was not limed
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A fertility experiment on Berks silt 

loam at Staunton, Virginia, was re
ported by S. S. Obenshain and T . P. 
Gish in the December 1944 issue of 
Better Crops With Plant Food under 
the tide of “Lime Is the Key to Potash 
Efficiency.” This dde might suggest 
a conflict between the results of the Vir
ginia experiment and the evidence that 
lime increases the potash requirement 
of crops grown on several of the Ala
bama soils. In the Virginia experi
ment, the need for lime to grow red 
clover was the limiting factor in the 
wheat-clover-corn rotation, and after 
lime was applied profitable increases in 
yields were obtained from the addition 
of all of the fertilizer elements tested. 
This should not be construed as an 
indication that where a potash de

ficiency is limiting crop growth, lime 
would serve to increase yields by in
creasing the efficiency of either the 
native soil or applied potash. There is 
considerable proof that such is not the 
case generally, especially with crops of 
high-potash requirement when grown 
on soils of low potash-supplying ca
pacity.

The obvious conclusion, as the Vir
ginia agronomists suggested, is that 
rates of lime should fit the needs of 
the cropping system and the soil. Then 
fertilizer treatments may be geared for 
a higher level of production, in order 
to maintain the balance of available 
plant food. When this is done maxi
mum efficiency of crop production is 
possible.

California Fertilizer Usage
(From page 23)

last six months of 1943, oudined as 
follows:

used on various crops indicates fertiliz
ing practices which are of value to 
California farmers.

N PiOi KtO
% % %

o f Total o f Total o f Total
Vegetables..................... 40 .1 5 1 .4 5 5 .7
Tree Crops,

other than c itr u s ... . 10 .8 5 .2 8 .0
C itrus.............................. 2 4 .8 15 .8 19.7
Miscellaneous C rops.. . 15 .1 20 .7 5 .8
Grapes & Berries......... . 2 .9 4 .2 6 .8
Grain & Forage Crops . 2 .6 .9 2
Ornamental A

Condiment Crops. . .6 .9 2 .3
Crops not segregated. 2 .7 .8 1 .3

July Through December of 1943

It is regretted that only 48% of the 
records were available for statistical 
purposes for the fall months, but gen
eral fall fertilizer usage is indicated by 
these records. If the acreage and fer
tilizer tonnage are doubled, a fairly 
accurate figure will be shown. The 
figures shown below represent only the 
data shown on applications available 
when the Department of Agriculture 
published its report.

Such figures show that 428,643 acres 
were fertilized in California during the

.Acres % o f T ola
Vegetables................... 200,762 46.8
Tree Crops,

other than citrus. . . 51,207 11.9
Citrus........................... 57,353 13.4
Miscellaneous Crops. ,. 80,264 18.7
Grapes & Berries. . . . 16,528 3 .9
Grain & ForageCrops. 7,162 1.7
Ornamental &

Condiment Crops.. 1,655 .4
Crops not segregated. . 13,712 3 .2

The percentage of plant food used 
in the production of these crops in re
lation to the total quantity of each 
plant food calculated on the basis of 
the actual elements of nitrogen (N ), 
phosphoric acid (P 2Os), and potash 
(KoO) is as follows:

S  PtOi KtO
% % % of Total of Total of Total

5 1 .3  4 8 .5  45 .8

16.5  11.5  20 .8
20 .1  12.1 18.8

4 .8  21 .6  3 .3
4 .1  4 .1  9 .7

.4  1 .1  .2

.4  .4  .5
2 .4  .7  .8

Vegetables.......................
Tree Crops,

other than citru s.. . .
C itrus................................
Miscellaneous Crops__
Grapes & Berries...........
Grain & Forage.............
Ornamental &

Condiment Crops. . .  
Crops not segregated. .
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The actual quantities of nitrogen 
(N ), phosphoric acid ( P ,0 5), and pot
ash (K 20 )  represented as having been 
used during the last half of 1943 are 
shown below. It must be borne in 
mind that about double these quanti
ties were used:

Tons %  of Total
Nitrogen (N )  8 ,765 52
Phosphoric Acid (P 2 O5 ) 5 ,762 34
Potash (K 2 O )................ 2 ,369 14

Summary
About 1,893,602 acres were fertilized 

in California during 1943. On these 
acres, 301,450 tons of fertilizer were 
applied. The farm value of California

crops that year amounted to $1,121,004,- 
000, derived from approximately 6-mil
lion crop acres.

The wider distribution of fertilizers 
and increased yields 'resulting from 
their use will be an important factor 
in adding to the value of California 
products.

Nitrogen fertilizers are recognized 
as necessary for most California soils, 
but it is evident from the above figures 
that fertilization with phosphoric acid 
and potash is also desirable and im
portant in farming programs in Cali
fornia.

And Now the Imperative for Agriculture and Indnstry
(From page 10)

newly created wealth. The size of 
this initial income determines in 
almost exact measure the self-liquidat
ing employment in the Nation, which 
in turn limits the size of the national 
income.

The record of our Nation shows that 
there is an almost exact correlation 
between farm income and national in
come. One dollar of farm income 
multiplies seven times into national 
income. One dollar of farm and mine 
income multiplies into five dollars of 
national income. With this ratio in 
existence, it should be self-evident that 
to reduce either the number of units 
of farm production or the price per 
unit will bring every segment of our 
economy down in direct ratio.

The figures developed by a number 
of economists show that for every one 
per cent farm prices drop below the 
parity price levels, there is a loss of 
one per cent in farm income and a one 
per .cent loss in national income.

The new policy for agriculture should 
aim at full production, with 100 per 
cent parity prices on basic crops and 
a practical policy for distribution of 
surpluses. Increased production, if

properly handled, with 100 per cent 
parity prices to the producer, and ade
quate reserves carried as such, will 
mean continued and increased incomes 
for all. Increased incomes in turn will 
mean increased consumption of all 
products and a higher standard of 
living.

There should come out of this war 
at least one generally accepted idea 
or principle, and that is that each 
child and each worker shall be assured 
of the opportunity for a minimum 
adequate diet and that means shall 
be taken to establish food habits that 
will comprise such diets. Abolishing 
hunger or partial starvation will go 
a long way toward checking the unrest 
among the great masses in the marginal 
groups and making good citizens of 
untold millions of people. A com
prehensive integrated program of con
sumption adjustment which will reach 
all groups in the population that are 
improperly nourished will be needed. 
One possible method of transition from 
emergency to permanent programs is 
that of using the schools as agencies 
for providing children with protective 
foods. Using factories and workshops
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in a similar manner may be another. 
The improved diets would call for an 
expansion of output of dairy and meat 
products, and this expansion would 
call for the use of more acres of land. 
This State and Nation would then 
have more of its land in pasture and 
forage crops. Such a program would 
greatly improve the fertility of the soil 
and would contribute in a large way 
to the soil conservation program.

Farmers have a real stake in a high 
level of consumption which should be 
achieved through full employment if 
possible and with government aid if 
necessary. The fact that our employ
able population has been working 
regularly, most of it at good wages, 
has been the principal factor in build
ing up a high and mainly profitable 
demand for the products of the farmer. 
We have the plants to produce goods 
at a rate that will afford a rising stand
ard of living for everyone who is will
ing to work. Our national economy 
must be expansive, not restrictive, and 
that condition cannot be had by striv
ing for the highest possible return for 
the lowest possible output. We can 
achieve a society in which everyone 
able and willing to work can find an 
opportunity to earn a living, to make 
his contribution, to play his part as 
a citizen of a progressive, democratic 
country. We have every reason to 
expect a total national income of 
around $120 to $125 billions in terms 
of 1942 prices. We must deliberately 
set out to hold the new income level 
and to push it higher as rapidly as 
increasing productivity will permit.

Private business can and will do 
the job of producing a rich variety 
of goods at reasonable prices. How
ever, private enterprise and govern
ment together must act to maintain 
and increase output and income suffi
ciently to provide substantially full 
employment.

As a practical matter, we cannot go 
back to the production levels of 1940. 
The Department of Commerce recently 
estimated that if in 1946 we were to 
go back to 1940 total production at

1940 hours of labor, there would be 
19,000,000 unemployed. There would 
be a cut of more than 30 per cent 
from our wartime level of production.

If we attain full production and 
experience a corresponding increase in 
the national purchasing power, the 
Department of Commerce says we 
would be able to spend 40 per cent 
more for food (in terms of a varied 
diet, better qualities, and increased 
services in connection with processing 
and distributing food products), 45 
per cent more for clothing, 55 per cent 
more for refrigerators and other elec
trical equipment, 70 per cent more for 
household furniture, 90 per cent more 
for new farm machinery, and 214 times 
more for new homes than in 1940.

T o Reach These Goals

We need urban development proj
ects, rural rehabilitation, low-cost hous
ing, rural electrification, a rural tele
phone system, flood control, reforesta
tion, etc. We need a public health 
program, including expansion of hos
pital facilities.

In order to reach these goals, we 
must establish and maintain close co
operation among all groups—business, 
labor, farmers, and government.

The public expenditures required to 
rebuild America, to provide needed 
social services, and to maintain full 
employment can be provided for out 
of the enormous income which the 
full utilization of our rich productive 
resources (material and human) makes 
possible. The costs of producing this 
income are merely payments to our
selves for the work done. There is 
not—there cannot be— any financing 
problem that is not manageable under 
a full employment income.

During the war period we learned to 
cooperate and work together on a con
structive give-and-take basis. We won 
the war because our soldiers, our sail
ors, our industrial workers, our leaders 
of enterprise, our farmers, and our 
government worked as parts of a team. 
Our economic future, like the winning 
of the war, rests in our own hands.
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This challenge is as great as the war industry will grow and prosper, and
itself. If we meet it, agriculture and we will build a greater America.

Florida’s Legume Pastures Depend on Seed Source
(From page 13)

although commercial seed sources of Native Florida and commercial
annual sweet clover are better adapted strains of California Bur have been
to Florida conditions than commercial : t i ,j  r u i i x i - j -  i/ tested. In e  commercial strains haveseed sources of Black Medic. Most . .
commercial strains of Hubam (annual Proved to be as productive as Florida
white) have a prolonged period of vege- strains, but plants from all strains
tative growth and grow slowly. Many tested have been very susceptible to
of these strains bloom sparsely and seed anthracnose. This disease kills the
lightly and, thus, volunteer poorly SKms thc ^  maturcs and
when compared with Florida strains , ,
(F ig  3) makes reseeding almost impossible.

Fig . S. Second year’s volunteer growth of Gainesville strains of Hubam sweet clover, le f t ; of
comm ercial seed source, righto

Poor Soils—Poor People
(From page 26)

only 460,000,000 acres of cultivatable 
land and much of it is being washed 
away each season.” Estimates show 
that 90 per cent of the conservation job 
lies ahead—that is, conserving the soil 
in its present state and building it back 
to its original condition. The job of 
correcting the mineral shortages of the

soil to a point where national health 
will be assured also lies ahead.

Soil fertility is the place where this 
nation can undergird rather than under
mine its national health. The soils of 
this nation are its greatest natural re
source and if used wisely its value, its 
strength, and its productivity are ageless
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Fig. 2 . Soils depleted of necessary minerals and plant nutrients fail to support enough vegetation 
to prevent erosion. Cattle trying to graze on it do not get sufficient value from the grass to support

them in good condition#

References

Soil, War, and Health— An Editorial Reaffir
mation. .The Land, Vol. II, No. 4, Spring 
1943, pages 277-285.

W. A. Albrecht. Soil and Livestock,;. The 
Land, Vol. II, No. 4, Spring 1943, pages 298- 
305.

Oscar Erf. Soil and Milk.• The Land, Vol. 
II, No. 4, Spring 1943, pages 317-321. 

Jonathan Forman. The Trace Elements in

Nutrition. The Land, Vol. II, No. 4, Spring 
1943, pages 286-290.

W. A. Albrecht. Soil Fertility and the 
Human Species. Chemical and Engineering 
News, Vol. 21, No. 4, February 1943, pages 
221-227.

Thomas Parran, Jr., U. S. Surgeon General. 
Nutrition and National Health. (From Tech
nology Review, June 1940, Vol. XLII, No. 8, 
Masssachusetts Institute of Technology, Cam
bridge, Mass.)

Potash Deficiency Follows Continuous Wheat
(From page 24)

first 25 years, the soil was given six 
tons of manure annually. During the 
last 25 years, it had no treatment.

The cropping system and soil treat
ments were changed in 1938. This plot 
now has a two-year rotation of corn 
and wheat with sweet clover as a green 
manure before the corn. Limestone at 
the rate of two tons per acre was ap
plied to the entire plot at the time of 
change. Superphosphate (20 per cent) 
at 150 pounds and muriate of potash 
(48 per cent) at 50 pounds per acre 
are now used regularly with the wheat.

An additional application of 50 pounds 
of the muriate is given to the right half 
of the plot with the planting of the 
corn. Thus potassium is applied an
nually on the one half and only bi
ennially on the other half of the plot.

The increased yield of the corn is 
attributed to the successful growth of 
the sweet clover. This increase is now 
demonstrating the value of this added 
plant food in providing the sweet clover 
as a green manure crop. That this 
19-bushel increase is due directly to the 
influence of the sweet clover and in
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directly to the potash was shown by the 
border effect, viz., the better growth 
of the corn in the row adjacent to the 
right portion of this plot as compared 
to the remaining corn in the left half. 
The marked contrast between the corn 
growth and yield on the two halves 
was as anticipated when the clover had 
previously succeeded on the one and 
failed completely on the other half.2

The response of this soil to the appli
cation of potash is attributed to its 50 
years of production of wheat on this 
soil, and with no soil treatment during 
the last 25 years of that time. The 
removal of the straw as a concentrated 
carrier of potassium in addition to the 
removal of the grain has evidently de

2 Sweet clover responds to potash fertilizer. W. A. 
Albrecht—Better Crops With Plant Food, June 
1944.

pleted to a very low level the soil’s 
available supply of this plant nutrient. 
This shortage, normally not recognized 
as a cause of our declining success with 
clover, has become evident on this soil 
as it affects the survival of the sweet 
clover stand and consequently the yield 
of the following corn crop.

These data indicate that potassium 
will require more consideration on soils 
well supplied with lime and phos
phorus, but where clover stands are be
coming increasingly hard to obtain. 
Heretofore lime and phosphate were 
considered sufficient, and when there 
was a clover failure the weather was 
always a common alibi. If we are to 
use legumes successfully to enrich our 
soils with extra nitrogen and with extra 
organic matter, potassium will need to 
be added on some of our soils.

Success With Blueberries
( From page 22)

or 75 cents per quart, but years when 
berries are scarce—such as 1944— the 
price about doubles and it is impossible 
to meet the demand. Bushes set 6 x 6 
feet would gross about $1 per bush with 
a 2-quart yield or $1,300 per acre.

Mr. Carleton keeps careful cost ac
counts and as a result he can tell when 
and if his plantations return a profit. 
Expenses are rather high. Pruning will 
cost about $150 per acre, spraying two 
times about $25, mulching from $60 to 
$80 per acre, and harvesting from $250 
to $600 per acre depending on the yield. 
Thus it is clearly evident that blueberry 
growing is not the road to quick or easy 
wealth.

It has been said that one cannot trans
plant a blueberry bush and get a crop 
the same year, but this Mr. Carleton has 
disproved. He transplanted many last 
year and picked a crop from these same 
bushes.

The blueberry is now propagated

from cuttings except in breeding work 
when in quest of new varieties. The 
cuttings are taken in the dormant sea
son, usually in very early spring, from * 
one-year-old wood. They remain in 
the cutting bed for a year and are then 
transplanted to the nursery row where 
they remain for another year. The 
third year they may be set in the field, 
but the blossoms they bear this year 
should be picked from the bushes. The 
following year a pint of berries may be 
expected per bush and from then on the 
yield increases each year until it reaches 
the maximum which depends on the 
season, the variety, the culture, and the 
proper pruning. No one knows how 
long a blueberry bush will bear, but 
there are plantations which are over 30 
years in age and still bearing a good 
crop.

Mr. Carleton grows all of the best 
varieties, such as the Rubel, noted for 
its large yield, the Concord which al-
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The above picture shows one of Mr. Carleton’s 
blueberry plantations after pruning.

though a good berry is not a very heavy 
yielder, the Pioneer which is one of the 
best of the older varieties. He will set 
some of the newer varieties now coming

onto the market, such as the Atlantic 
and Pemberton which is named after 
the town in New Jersey where it origi
nated. The Pemberton, however, has 
a tendency to tear when picked, that 
is, the scar tears a little, but this does 
not decrease its value as a home berry 
but does decrease its value for storage.

The acreage of blueberries is increas
ing but slowly due to several factors, 
mainly to the expense of the plants—a 
three- to four-year-old plant costing 
from $2 to $3 at most nurseries. Suit
able sites are few and far between and 
this has a tendency to keep down the 
acreage. However, a steady increase in 
acreage may be expected as years pass 
and more knowledge of the cultural 
habits of blueberries become known.

Hapid Soil Tests
{From page 20)

expected. While optimum weather con
ditions may help yield a good crop with 
a soil content appreciably lower than 
lowest level indicated, it is believed that 
these limits are suitable under average 
conditions. In other words, spinach may 
yield a good crop in some years with 
only 10 lbs. of soluble phosphorus per

acre. However, if more than 15 lbs. 
are present, there is much better likeli
hood for it to occur.

Determining Liming Needs

The measurement of pH, while giv
ing the intensity of acidity or alkalinity, 
does not determine the amount or kind

T a b l e  2 . P e a  Y ie l d  a t  S e a b r o o k  F a r m s  C o m p a r e d  W i t h  O t h e r  P e a - P r o d u c in g
A r e a s

Area Five-year
average 1940 1941 1942 1943 1944 1945

Seabrook Farm s......... 2218 2293 2183 1460* 3114 2038 3362
Penna............................ 1914 2450 2080 1470 1720 1850
Del.................................. 1112 900 950 1100 1230 1380
Md.................................. 1654 2000 1510 1200 1650 1910
Va.................................... 1304 2040 940 890 1590 1060
Wis................................. 1688 1750 1800 1760 1690 1440
Wash.............................. 2198 1610 2680 2300 2410 1990
Oregon........................... 2636 1420 3440 3880 2600 1920
U. S ................................ 1844 1854 1915 1953 1858 1640

*  Rainfall for pea season least of any on record.
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of lime needed for a particular soil. The 
amount of lime needed can be calcu
lated indirectly from pH if the soil’s 
characteristics are known or from lime 
requirement tests.

The kind of lime necessary can be 
determined by calcium and magnesium 
tests run at same time with pH. For 
example, rapid tests have shown that 
about 10 per cent of the acreage of 
Seabrook Farms has optimum pH 
values but insufficient calcium for maxi
mum crop production. Such soils have 
low exchange capacity and small appli
cations of limestone have made appreci
able changes in pH. An examination of 
only the pH of these soils is insufficient 
since the pH value may be about 7.0 
and yet there is insufficient calcium for 
good yields. Further additions of ordi
nary limestone in amounts to supply 
sufficient calcium raise the pH value to 
a point which is incompatible with 
good growth.*

In several cases, where dolomitic 
limestone has not been used, crop fail
ures have been traced by rapid soil 
tests to a deficiency of magnesium. In 
the latter case, use of dolomitic lime
stone soon corrected the situation.

“Trouble Shooting”

As has been pointed out, we have 
attempted to use rapid soil tests as a 
means of prevention rather than cure. 
Prior to the establishment of the Re
search Division, soil tests were used 
only for “trouble shooting” after un
satisfactory crop yields. We now make 
the analysis before the crop is grown 
and from our measures of requirements 
we find necessary for good crops, we 
can determine what applications should 
be made of fertilizer, lime, and organic 
matter. In other words, rapid soil 
tests have replaced the practice of 
growing a crop and if not satisfactory,

*  An experiment is now being conducted to 
determine a satisfactory method of adding extra 
calcium to such soils. Calcium^ from neutral 
carriers such as gypsum looks promising. There is 
also the possibility of using large quantities of a 
very coarse limestone. In the latter case, the 
solution of the limestone is not rapid enough to 
raise the over-all pH too high. However, rooU 
in contact with a large particle may absorb 
sufficient calcium for their needs.

investigating the reasons after failure 
had occurred. As a result of this sys
tem, rapid soil tests are being called 
upon to a lesser extent for the purpose 
of “trouble shooting.” Some still has 
to be done, but it is hoped that eventu
ally we may have sufficient fore-knowl
edge to practically eliminate the need 
for it.

In the past, results from this labora
tory have traced poor crop yields to be 
due to lack of sufficient organic matter, 
calcium, magnesium, major fertilizer 
nutrients (on private farms), to im
proper pH, to excess sodium and ferti
lizer. The rapid tests have not been 
very valuable in diagnosing trace ele
ment deficiencies. However, by elimi
nating many other possible causes of 
crop failure, they have turned the direc
tion of investigation to this and other 
channels. It may be pointed out here 
that “trouble shooting” can be prac
ticed successfully only after much in
formation relative to the soil and plant 
has already been gathered.

Conclusions

On the basis of results obtained by 
the G. L. F.-Seabrook Farms Raw 
Products Research Division, rapid soil 
tests for this area are considered to be 
definitely worth while. Rapid soil tests 
have been but one of the tools used to 
gather information concerning vege
table crop production. The value of 
this particular tool has grown as our 
knowledge concerning the tests and the 
manner in which they can be put to use 
has increased. They have been used 
primarily as a means of preventing nu
tritional ailments rather than curing 
them.

This laboratory has analyzed about
10,000 samples of soil, representing ap
proximately 25,000 acres of South Jer
sey fields. Careful studies as to methods 
of sampling, determination, and inter
pretation of results have made possible 
the practical use of rapid soil testing. 
Specifically these tests have:

(1 ) Provided a measure for the 
amount of lime and organic matter
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essential for growing good vegetable 
crops.

(2 )  Furnished information to cor
rect conditions in trouble fields due to 
calcium, low organic matter, or some 
other factor.

(3 )  Furnished a measure for the de
termination of the amounts of soil 
nutrients most desirable for growing 
lima beans, peas, spinach, tomatoes, and 
asparagus in this particular area.

(4 ) Furnished a guide for applying 
lime, fertilizer, and cover crop prac
tices.

(5 )  Confirmed the results from fer
tilizers used and indicated necessary 
changes of the formulae.

(6 ) Provided a more accurate meas
ure of lime practice by showing the 
amounts of calcium and magnesium in 
the soil as well as the level of pH.

(7 ) In general, checked on prevail
ing farm practices and in certain cases 
suggested new ones. For the latter, the 
rapid soil tests have not only served as 
an initiator of research but have been

used as a means of determining the 
adequacy of new measures suggested.
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Our Best Gift
(From page 5)

spoke them. The short guy who 
climbed a sycamore tree to see the 
Teacher better, the one who had some 
honest doubts and wasn’t afraid to 
have them all cleared up; and the one- 
eyed chap from Tarsus who began with 
more gusto than good will and ended 
up with enough of both to last through 
persecution, shipwreck, and prison.

They all had what it takes to meet 
a crisis and to conquer a cloud of 
false witnesses and fears. In my hum
ble opinion, it’s what we can use to 
best advantage now, and that’s why 
us average, every-day guys fall back 
upon Christmas and the Good Book 
to make us men of gusto plus. That 
“plus” had better be the root and germ 
of confidence, or Christmas will be fit 
for only Scrooge himself.

To make good on this resolve, there
fore, we enter the cluttered attic and 
come forth with dust and cobwebs 
festooned over an old box of hoarded 
Christmas tree lights and tinkling 
baubles to decorate its branches. Sure, 
we might have bought some brand 
new shiny ones, but the memories 
heaped in that old battered box which 
antedate the battle of the Bulge and 
the fracas of Coral Sea are worth 
preserving.

You don’t need to invoke the spirit 
of Pandora to make old dreams live 
anew upon lifting its lid. For here 
in tissue wrappings are the gew-gaws 
that the boys bought with their first 
money earned, and so wisely expended 
to cheer up our homestead hearth on 
the night before Christmas.
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Of course, if you have “retired” 
from active parenthood for a small 
apartment suite, it won’t be practical 
to give storage space to pure senti
mentality. In such cases, the only 
recourse is the images rousted up from 
forgotten holidays by the mesmeric 
power of your mentality. Maybe 
they’ll do just as well as the old relics 
aforesaid to keep you on the beam, 
not just for now, but always.

IN either event, while you indulge 
in anticipatory preparations on the 

trimmings, the Good Wife is going 
through her well-thumbed and spat
tered cookbooks or polishing the sil
verware and candelsticks, while the 
girls are dusting and freshening the 
curtains and putting red bells near 
window-panes. The final touch on this 
happy interlude is to place the hem
lock boughs above the fireplace and 
hang the ribboned wreath upon the 
white front door. This means you are 
ready for the carolers, with warm heart 
and a strange, unwonted sense of Peace.

Finally, in early eventide they shuf
fle through the snow banks and gather 
quietly around the community doors. 
At a signal their fresh young voices— 
a new generation of them, by the way— 
burst forth in chorus of a cheery kind, 
singing that hymn that Madame Schu- 
mann-Heink’s rich contralto once pro
claimed. You recall how Paul Turner 
used to rehearse those neighborhood 
kids in the lyric stanzas of good will, 
ending up with a temperance punch 
bowl and a layer cake. For several 
Yuletides now his boys have been ab
sent, but he still serves as maestro for 
the mummers and keeps the candles 
lit in the big house on the hill. Maybe 
that’s a sort of signal to those of us 
who never joined his vocal throng— 
to likewise keep the gusto and good
will a-burning, lest we brood too much 
on uranium and man’s unholy skill.

Probably we can thank heaven for 
this new generation lifting their voices 
in rah-rah for Christmas. In fact, 
we tie our hope for Confidence right 
to the Youth who are taking our

places. It must be possible somehow 
to unite this great body of pulsating, 
vibrant Youth possessed of so much 
good-will and amiability into a great 
band of international power, dedicated 
to confidence in each other and op
posed forever to secret diplomacy, sneak 
attacks, and scientific perversion, or 
a race for armed might and lust for 
conquest.

Oh, sure, I know that while I 
write this there are discords and hatreds 
flaring up and suspicion and greed 
running rampant. Only it was prob
ably the need for cures which kept 
the Good Physician going. If we had 
all been nice and namby-pamby folks 
down here, he would never have paid 
us a visit.

I presume this Era of Confidence 
which I am hoping for so crazily must 
get its start right in the middle of 
our own backyards and sitting rooms 
and churches and towns. How in 
“tunk” we can ever expect to infect 
any large body of outsiders with this 
virus of virtue unless we get a good 
stiff communicable dose of it ourselves, 
I fail to see.

I EX PEC T to operate on myself first, 
and if it doesn’t “catch” there even

tually I ’m sure that some others with 
far more knowledge of points to be sus
picious about are never going to be 
converted. I suppose one good way 
to acquire Confidence quickly would 
be not to read the newspapers. One 
of their mainstays in life is to put 
display lines over all kinds of plain and 
fancy suspicion. With a few excep
tions, the gilt-plush columnists fan 
the fires of suspicion, too. Even the 
so-called comics feature warfare, re
venge, and sly intrigue. If you expect 
to escape it by scanning the sports page, 
I ’m sorry for you again.

The Government itself is the butt 
of constant and fiendish suspicion, in
nuendo, and blackmailing. Too often 
we rely upon abusive and slandering 
tactics to put our partisans in power. 
If we could find a way to reduce the 
appeal 6f prejudice and suspicion in
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winning this or that objective, we’d 
be on our way in no time.

I see by this time that I have com
mitted an error. Instead of holding 
up Confidence for a shining goal I’ve 
been guilty of emphasizing my lack 
of confidence. So this only proves 
what I just said, that charity must 
begin at home.

To put it just a little straighter— 
I ’ve got to have Confidence in the 
other guy and also enough courage 
and tenacity to argue him out of any 
lack of Confidence he exhibits un
justly. This heads off again into a 
further maze of conjecture. What 
and when are we to distinguish be
tween objects worthy of Confidence 
and others utterly unworthy of it ? 
This has but one safe answer.

Education unhampered by subsidy or 
theory is the best source of a clear mind, 
and Confidence remains free only in 
a clear, unbiased mind. That and 
closer acquaintance. The ones we are 
the most suspicious about are usually 
those we don’t know very well.

I dare say we can’t get far in religion 
unless we have that sort of education 
dispensed widely and universally. In 
fact, I guess that is religion, after all.

It would be a dirty shame, after the 
Government has paid the expenses of 
so many next-generation-runners on 
wide-world excursions to foreign lands, 
for us to fail for want of international 
Confidence based on first-hand facts.

1 TH IN K  they are going to be clear
headed about it, these kids who soon 

will govern us. I have heard many 
of them say that things “stink” too 
much. Maybe they will scatter some 
of the Christmas essence and incense 
around so we can take a fresh start, 
in a fresher atmosphere.

So I am going to hang up my sock 
just the same, with confidence in Con
fidence and three cheers for Christmas. 
T o do anything short of that is to 
sell our birthright for a mess of suspi
cion and let us in for more and bigger 
batdes. I prefer fresh air and sunshine 
to a bed with Mister Groundhog.

LaMOTTE OUTFIT 
for determining 

Available Phosphorus

T h is outht represents the most recent 
development in determining available 
phosphorus in soil and gives the result 
in pounds per acre. A test can be ac
curately made in five minutes. Com
plete with LaM otte Soil Handbook. 
P rice $12.50 F .O .B ., Towson, B a lti
more, Maryland.

• • • •

LaMOTTE-HESTER 
Soil Testing Outfit

The LaM otte-H ester Soil Testing Out
fit was designed by Jackson B . Hester, 
of the V irginia Truck Experiment Sta
tion. By  this procedure the LaM otte 
Duplex Indicator is used to give the 
approximate pH, and then the more 
accurate indicator is selected to make 
the final reading. P rice $15.00, F .O .B ., 
Towson, Baltim ore, Md.

• • • •
Inform ation about the full series of La
M otte Soil Testing Equipment w ill be 
sent on request.

• • • • 

LaMotte Chemical 
Products Co.

Dept. BC,
Towson 4, Baltimore, Md.
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AVAILABLE LITERATURE
The following literature on the use of fertilizers in profitable soil and 

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

Circulars
Tom atoes (G en era l)
Asparagus (G en era l)
V ine Crops (G en era l)
Sweet Potatoes (G en era l)
F ertilise  P otatoes fo r  Q uality and Profits 

(P acific  Coast)

Fertilising  Sm all Fru its (P acific  Coast) 
B etter Corn (M idw est) and (N ortheast) 
Fertilise  Pastures fo r  B etter Livestock (P a 

cific Coast)
O f Course I ’m Interested (P astures. Canada) 
Meet the Fam ily (C anada)

Reprints
T -8  A Balanced FertU iser for Bright Tobaeeo 
N-9 Problems of Feeding Clgarleaf Tobaeeo 
F -3 -4 0  When Fertilising, Consider Plant-food  

Content o f Crops 
S -5-40  W hat Is the M atter with Y our Soil? 
K -4-41 The Nutrition o f Muck Crops 
B -l-4 2  Growing Ladino Clover in the North
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E -2 -4 2  Fertilising for More and Better 
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B B -6-43  Sericea Is A Good Crop 
F F -8 -4 3  Potash fo r Citrus Crops in California 
P P -1 2 -4 3  Commercial Fertilisers for Live
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A-1 -4 4  W hat’s in That Fertiliser Bag? 
E -2 -44  Plow-Sole Fertilisers Increase the 

Profits
H -2-44  Efficient Fertilisers fo r P otato Farm s
1-3-44  Doubling Production by Bettering  

Soils
K -3 -44  Soil Tests Indicate Potash Levels 
L -3 -4 4  South Finds Clovers E xcel in Profits 
T -5 -4 4  Southern Crops Show Need of Potash 
X -6 -4 4  Soil Management fo r Cannery Peas 
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A A -8-44 Florida Knows How to Fertilise  

Citrus
C C-8-44 Soil Fertility’s Effect on Asparagus 
D D -8-44 Keeping Soil Fertile in the Pecan  

Orchard
K K -11-44  Growing Quality in Tomatoes 
M M -12-44 Blue Lupine Is a Valuable Legume 
P P .1 2 -4 4  Fitting Practices to Soil Conditions 
Q Q -12-44 Leaf Analysis— A Guido to Better 

Crops
A -l-4 5  Fertilised Corn Plants Require Well- 

Ventilated Soils 
C -1-4S Fertilisers for Cotton and Corn Fol

lowing Lespedesa 
E -1.-45 Bigger Yields from  Fertilisers 
F -2 -4 5  Defective Strawberry Fru it Corrected  

by B orax
G -2-45 Some Whys and W herefores fo r Air- 

Conditioning Soils

I -2 -4 5  Crop Fertilisation  or Rotation Fer
tilisation

J -2 -4 5  Potash fo r  Legume Pastures in Florida 
K -2-45  Plow-Sole Fertilising on the Average 

Farm
L -2 -45  Fish for Health, Recreation, and 

Polities
M -3-45 Potassium— A Key Element 
N -3-45 The Rutabaga Crop in Virginia Is 

Benefited by Boron  
P -3 -4 5  Balanced Fertility in the Orchard 
Q -3-45 Earliness Counts with Austrian Win

ter Peas
R -3-45  Higher Corn Yields fo r  North Caro

lina
U -4-45 New Ideas in Haymaking from New 

York Farm ers 
V-4 -4 5  Yield and Quality of Cotton Can Be 

Improved by Boron  
W -4-45 Fertilising Golf Greens 
X -4-45  Idle Acres in the Southeast Can Be 

Put to Work 
Y -5 -45  How Long Do the Effects from  Ferti

lizer Last ?
Z -5-45 Alfalfa— the Aristocrat 
B B -5-45 Applying Experimental Work to  

Cotton Farming  
CC-5-45 Cason Callaway Plans Ahead for 

Georgia’s Agriculture 
D D -5-45 A Case of Combined Potassium and 

Boron Deficiencies in Grapes 
E E -6 -45  Balanced Sods in Orchards 
F F -6 -4 5  Orcharding from the Ground Up 
GG-6-45 Know Your Soil
H H -6-45 Boron Content of Mississippi Soils 

and Plants
II -6 -4 5  Selective Service fo r Each Acre 
J J -8 -4 5  Plow-Under Practices
K K -8-45 From  Scrub Pine to  Broccoli on 

Cape Cod
L L -8-45  Fertilising for Better Soybeans in 

North Carolina 
MM-8-45 Red Clover Suggests 

Potash
NN-8-45 The Effect of Borax and Lime on 

Quality of Cauliflowers 
0 0 - 8 - 4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms 
P P .1 0 -4 5  More Vegetables for Less Money 
Q Q -10-45 A Little Boron Boosts Sweet 

Potato Yields 
R R -10-45  A Potash-Nitrate Relationship in 

Corn As Revealed by Tissue Tests 
S S-10-45 How to Start White Dutch Clover 

Pastures in Florida 
T T -10-45  Kudsu Responds to Potash
U U -10-45 Soil Conservation More Plant

Food— Better Crops
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THE AMERICAN POTASH INSTITUTE
1155 16TH STREET, N. W. WASHINGTON 6, D. C.



PlflNT FOOD
FROM
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• 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 Sulphate of 
Ammonia. The manufacture of coke-oven Domestic 
Sulphate of Ammonia and its use as a plantfood are 
graphically portrayed in the 16 mm. sound and color 
motion picture “ Plant Food from Coal/* running time 
39 minutes. This film is loaned free for educational use. 
Send your request to the address below. Specifiy dates 
and alternate dates film is desired.

COKE OVEN AMMONIA 
RESEARCH BUREAU

50 West Broad Street, Columbus 15, Ohio

0 0  f  This handsomely-illustrated 24-page 
v l H r O  booklet is based on the film and is- 

filloH with full-color pictures taken from the film. 
It is yours for the asking!



" I  s ta rte d  h a n d lin g  V -C  F ertilizers  
th e  y e a r  y o u  w e re  b o rn "

TO this young soldier, happy to 
be back once more with his 

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

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

then keep on buying and using V-C 
Fertilizers.

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

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

LEADER IN 

THE FIELD 

SINCE 1895

VIRGINIA-CAROLINA CHEMICAL CORPORATION
Richmond, Va. •  Norfolk, Va. •  Greensboro, N. C. •  Wilmington, N. C. 
Columbia. S. C. •  Atlanta, Ga. •  Savannah, Ga. •  Montgomery, Ala. 
Birmingham, Ala. •  Jackson, Miss. •  Memphis, Tenn. •  Shreveport, La. 
Orlando, Ha. •  E. St. Louis, III. •  Baltimore, Md. • Carteret, N. J. •  Cincinnati, 0 .



Useful Information for 

the Busy County Agent

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

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

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

SEED PROTECTANT

UNITED STATES RUBBER CO M PANY
N au g a tu ck  Chem ical Division

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

Serving Through Science

rfc tu eu tta q eA  
Spergon

• Safe to use — cannot harm 
delicate seeds, even when 
used in excess.

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

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

• Self-lubricating. No graphite 
needed in drill.

• Com patible with legume 
inoculants.

TYPICAL DOSAGES
Corn . . . IV2 oz. per bu. seed 
Peas . . . .  2  oz. per bu. seed 
Beans . . .  2 oz. per bu. seed 

(including Limas)
Soybeans . . 2  oz. per ku. seed 
Sorghum . 114 oz. per bu. seed 
Flax . . . .  2  oz. per ku. seed 
Peanuts, 3 oz. per 100 lbs. seed



THE PLANT
SPEAKS

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

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

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

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

O T H E R  16MM. C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R IT O R IE S  IN D IC A T E D

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

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

B ringing  Citrus Q uality  (W est)
to M arket (W e st) New So ils from Old

M achine Placem ent of (M idw est)
F ertiliz er (W e st) Potash Production in

Ladino Clover Pastures Am erica (A ll)
(W e st)  Save T hat So il (A ll)

IMPORTANT 
Requests should be made well in 

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

American Potash Institute '
1155 Sixteenth Street 
Washington 6, D. C.
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