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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 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., Charlotte, N. C.

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

Detroit, Mich.
Florida Agricultural Supply Co., Jackson

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

Gloversville, N. Y.

Kraft Chemical Co., Inc., Chicago, 111.
Marble-Nye Co., Boston and Worcester, 

Mass.

Southern States Chemical Co., Atlanta, Ga.

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

Joseph Turner & Co., Ridgefield, N. J. and 
Chicago, III.

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

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

Sears, Roebuck & Co. Stores 

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

 • -------

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  successful liviny  • •

Let’s Foster Fertility

THOSE W H O  SQUANDER the fertility of the land are “doing us 
dirt.” Suitcase and speculative farmers everywhere trying to exploit 

the world food shortage in this and other countries are worse than those 
who impoverish the soil through plain ignorance—even if the net result 
is the same. It’s surely more provoking to have a greedy grabber retort 
that he isn’t worrying over the plight of the next generation because 
he hasn’t any kids than to have another one reply that he didn’t know 
any better.

divers projects and diverting programs 
that it is often hard to concentrate well 
enough on the major issue.

However, I heard a man get mad in

One may wonder if it is easier to 
convert a soil sinner than to educate a 
soil ignoramus, but in both cases the 
responsibility for creating a change of 
heart and method of such flagrant vio
lators of decency rests with the sane and 
sober majority of us who still have re
spect for the nation’s leading natural 
asset. The crux of the dilemma is that 
so few of us get mad clear through and 
stay mad long enough to put up a long 
and effective fight. Then, too, those 
who have access to the channels of pub
lic information are engaged in so many

a slow, but deliberate and purposeful 
way a few weeks ago about this present 
soil-wrecking business. Being a fellow 
of infinite natural ability and zest, and 
with high connections in the publishing 
world, he was in a mood to promote a 
crusade. He is aware that crusading 
has had its ups and downs and has often 
been overplayed to a weary audience, 
but he was willing to take a chance this

3
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time because the group he plans to mus
ter into the battle lines are the editors 
and scribes of the agricultural and live
stock press. Just to kick off the cam
paign in a realistic way and get a little 
lather rubbed up, the crusader in ques
tion spent a few hours at his desk and 
penned this motivating sentiment:

“Our Soil— American Heritage. . . . 
The Soil is the Heritage of our Nation. 
We, who call ourselves the Owners of 
the Soil are only its Custodians for a 
brief span of time.

“The soil is our most priceless pos
session and our greatest responsibility. 
Freedom has never flourished in a 
hungry and impoverished land.

“God grant us the Intelligence to re
spect the Soil, and the Will to Conserve 
it in all ways, so that when our period 
of Stewardship is done, we may pass on 
the Soil, with its Fertility and Fruit
fulness undiminished. Thus, our chil
dren’s children and their children’s 
children shall not know Want, and their 
Nation will remain the Land of Plenty 
and the Home of Freedom.”

THIS is business with sentiment and 
sentiment with business. The chap 

who penned those lines and asked for 
general enlistment of the farm press in 
the timely and continual emphasis upon 
this topic is Charles Sweet, who has 
been an advertising executive for most 
of his lifetime.

No mock heroics induced him to start 
this crusade. He with scores of other 
energetic farm paper people are aware 
that their best interest lies with the 
farmers, and that underlying all the 
future stability of the farm as a going 
concern rests the productivity of the 
soil.

Nay, even more—the welfare of every 
home in America depends upon the de
gree of progress we can make together 
in overcoming inertia, ignorance, 
poverty, bad laws and regulations, and 
downright rascality in their insidious 
attacks upon the vital birthright of the 
residents of a relatively new continent.

During the convention of farm paper

editors at which this creed and its pro
posed crusade were presented a commit
tee of three members was named to 
draft a proposal. This proposal will 
take the form of a broad outline of pro
cedure, by which the myriad periodi
cals that reach the farms of America 
may unite for a consistent campaign in 
behalf of soil betterment and mainte
nance. Probably some period of the 
year will be selected by all as a time 
to swing into concerted action, each in 
its own way, to deliver the message in 
the strongest and most effective terms.

This is a worthy and much desired 
project. It deserves the support of all 
publicists. But the whole job will never 
be entirely and fully completed merely 
by reaching the farmers. Or, should 
one modify this by saying, it cannot be 
successful by reaching only the readers 
of farm papers.

This is because the farmers alone are 
not to blame for the depletion of the 
land’s fruitfulness. Urban greed and 
urban legalistic schemes, as well as 
urban indifference, put spurs to the wild 
horses of neglect and ruin that -run 
rampant over many a country hillside. 
As fast as some provident farmers and 
farm leaders patiently teach and demon
strate the better ways of soil science, we 
see other elements of the society plac
ing traps and barriers in the path of 
progress. I, for one, do not feel that 
this soil salvation campaign is going to 
bring encouraging results of a lasting 
kind until we broaden its scope to 
reach the non-farm majority. Let’s use 
radio and magazine and motion picture 
alike to show the nation as a whole 
what is meant by dwindling soil fer
tility, erosion, and top-soil squander
ing.

W H Y SEND agricultural missions, 
full of logic and much glamour, to 

distant foreign shores and then allow 
our own farms to drift slowly down the 
gullies of greedy exploitation? It’s 
best to practice what we preach, and 
do plenty of both here at home.

I may be pardoned for changing a
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word in a famous line, “111 fares the 
land to hastening ills a prey, where 
wealth accumulates and soils decay.” 
Your nonfarm audience must be taught 
that good soil management means bet
ter markets and better times for them
selves, and that science is slowly dis
covering that there is a true link be
tween balanced soil fertility, normal 
plant growth, and animal health. So

both in a material and a physical way 
we all depend on what there is beneath 
us, under the foundation where we 
stand. In this way our citizens will 
regard soil as something more than 
“dirt.”

Likewise, this newer vision we begin 
to glimpse of our basic dependence 
upon the soil is reinforced by the won
ders soon to appear through atomic 
research. David Lilienthal, Chief of 
the Atomic Energy Commission, says 
that farmers since the dawn of time 
have been partners in the atomic age— 
using the power and warmth of the 
sun, great atomic energy factory. More
over, there are forces within the earth 
itself that furnish the rest of the atomic 
power we have used unconsciously. 
Sun and soil together unite with air 
and water to give us all we eat, and the 
only elements we can control to any 
extent at all are soil and water.

The whole subject of the effect of 
soil composition upon the composition 
of plants, and through them upon the 
health and growth of animals, is our 
newest revealing research. We find 
some cattle thriving upon forage grown 
in one locality and starving and failing 
when fed on plants grown elsewhere.

We find a variety of wheat grown in 
the East much different in protein and 
mineral content from the same wheat 
raised in Kansas or California.

But almost everywhere one funda
mental law seems to prevail—when 
man plows up or clears away the na
tive vegetation, he disturbs or destroys 
the humus balance. If adequate pro
duction is to be maintained, an ade
quate supply of organic matter is vital. 
It is this simple, elemental law that 
many selfish folks are breaking today.

Conflicts between private interests 
and the public welfare have caused 
citizens for years to ponder on ways 
and means to reconcile these opposite 
things. How can a decent chance for 
a man to make a living be fostered 
without allowing him to nibble at the 
very roots of democratic life and the 
national welfare?

Statesmen and political philosophers 
have wrestled amain with these con
flicting tendencies—that is, the go- 
getting of today versus the future se
curity of tomorrow. In confronting 
these big problems in many walks of 
life some compromise has often been 
found applicable; and in some cases the 
police power of the popular will had to 
be invoked.

In times of inflated prices and costs, 
many adventurers lose their heads and 
become buccaneers. So we have ma
nipulators in manifold ways, none of 
the least of which are the speculative 
soil robbers. But lest we go astray in 
our judgment, let’s be honest and ad
mit that certain other forces are at work 
against us. Some of them are as bad 
or even more difficult to vanquish 
than the w. k. soil stealers aforesaid.

DON’T  OVERLOOK the social and 
economic limitations that too often 

exist in our midst, making it almost im
possible for men who know how to im
prove the soil to go ahead and achieve 
that end which they realize is best for 
them and their children. To remove 
those obstacles to forthright soil suste- 

( Turn  to page 49)



Potash Supplies for 19481
W .  J'Ju rre n ttn e  

Washington, D. C.

W ITH  the advent of the New Year 
it seems appropriate once again 

to discuss briefly the performance of 
the American potash industry in its 
endeavors to provide the potash re
quired to meet the urgent demands 
of the agricultural and chemical in
dustries of North America. Repeti
tion is justified both by the widespread 
interest in the subject and the con
stantly changing statistical situation. 
Interest is stimulated by the fact that 
despite the increases in production that 
have characterized every year since 
1930, demand exceeds supply—but by 
just how much it is impossible to esti
mate with any reliability.

Statistically, the picture changes with 
an unfailing record of increased pro
duction but with fluctuations in im
portations. This record of increased 
production has continued through the 
calendar year 1947, with every as
surance that it will still continue 
through 1948 and 1949.

It is important to emphasize once 
again the extent of the increase in 
production of the American potash 
industry. The average annual prewar 
consumption (years 1935-39) of agri
cultural and chemical potash in this 
country was 375,076 tons of K 20 .  
Fully half of this potash was imported 
from Europe. Throughout the war 
American consumption increased an
nually and by 1942 the entire supply 
was the product of American industry. 
By 1946 consumption had reached ap
proximately 915,000 tons of K 20 ,  an

1 This article is for the most part a transcript of a 
statement by Mr. H. M . Albright, President of the 
United States Potash Company before a Sub-com
mittee of the Agricultural Committee of the House 
of Representatives of the United States Congress on 
December 9, 1947, as printed in the Congressional 
Record of that date, pp. A4949-S0.

increase of around 144 per cent over 
the 1935-39 average, and of more than 
300 per cent over that portion of the 
1935-39 consumption supplied by the 
domestic industry.

Naturally, figures for the entire year 
of 1947 are not as yet available, but 
it is encouraging to note that deliveries 
to American agricultural and chemical 
industries during the first six months 
of 1947 exceeded those in 1946 by ap
proximately 57,375 tons of K 20 — an 
increase of slightly over 12 per cent. 
It is to be expected that this increase 
will continue until the end of the year, 
indicating an annual increase of at 
least 10 per cent.

So much for the past. We have the 
picture of an American industry—a 
new American industry at no time 
aided or protected by subsidy or tariff 
—developing from an average prewar 
tonnage of less than 200,000 tons of 
K 20  to a tonnage which this year may 
well reach the 1,000,000-ton mark. The 
history of potash production in this 
country has been related many times— 
the pre-World War I dependence upon 
France and Germany, the desperate 
struggle during that war to establish 
a domestic industry with pitifully in
adequate supplies and prices soaring 
to as high as $500 per ton, the return 
of foreign potash and the survival of 
only one American producer, discovery 
in 1925 of a potash field in southeast
ern New Mexico with the opening of 
the first mine in 1931.

The industry now comprises five ma
jor producers. Three of these are lo
cated in the New Mexico field: The 
International Minerals & Chemical 
Corporation, the Potash Company of

6
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America, and the United States Potash 
Company. The other two companies 
produce potash from brines: The Amer
ican Potash and Chemical Corporation 
at Searles Lake, California, and Bonne
ville, Limited at Wendover, Utah.

These companies have provided for 
the needs of agriculture and industry 
during the past eight years, and have 
given ample evidence of their willing
ness to accept full responsibility for 
domestic requirements. All of their 
expansion programs have been financed 
entirely by private investment. Gov

ernment funds were not requested nor 
provided for this industry.

We are familiar with the alleged 
“shortage” of fertilizer and potash. A 
look at the production records of both 
of these industries should make it 
readily apparent that this shortage is 
a result not of a deficiency in supply 
but of an unprecedented demand. 
Farm prices are high and the farmer 
has learned the value of fertilizer as an 
investment, estimated by the farmer 
himself to yield him anywhere from 
$2 to $10 for every dollar invested.
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Large sections of the country which 
before the war used little or no fertilizer 
are now using large quantities of high- 
potash fertilizer, and pleading for more. 
The Midwestern States present a good 
example. Percentage increases in ton
nage in these States are tremendous. 
Throughout the rest of the country 
where the original base was higher, 
percentage increases have not been as 
great but tonnage increases have in 
many cases been greater.

Education and experience have 
taught the Nation the value of chemi
cal fertilizers in the production of crops 
and conservation of the soil. Hence 
the tremendous demand for commercial 
fertilizer and potash.

Future Production

As to future production, a question 
of general interest, since the establish
ment of the five major potash pro
ducers, increased output has been the 
result of ever-increasing economies and 
improvements in technology. The 
potash mines have been increasingly 
mechanized, in fact to such a degree 
that it may be said with assurance 
that they are the most completely 
mechanized of any mines to be found 
in the country. Mine hoists have been 
speeded up to increase the rate of de
livery of the crude potash salts to the 
refineries. Refining operations have 
been improved both as to volume of 
output and efficiency of recovery of 
the potash contained in the raw mate
rials processed. Storage capacities have 
been enlarged and loading facilities 
augmented.

In addition to this steady rate of 
increased production brought about by 
this slower process of improvements all 
along the line, one of the major pro
ducers has announced an expansion 
program, with an appropriation of sev
eral million dollars, the effects of which 
should be felt during the 1948-49 
season. Projecting proposed increases 
into the fiscal year 1948—49 production 
expansions now planned and provided 
for should establish a production rate

of some 1,120,000 tons of K 20 ,  an 
increase of 120,000 or better than 10 
per cent over the expected output of 
the current fiscal year 1947-48.

The accompanying chart, “Potash De
liveries: Agricultural and Chemical, 
North America,” presents the record 
since and including 1938, the last nor
mal prewar year. It includes 1948 
estimates based on current production 
rates and programs. Under “North 
America” are included Canada, Cuba, 
Puerto Rico, and Hawaii, these areas 
throughout the war years being sup
plied on terms of exact equality with 
those of the Continental United States. 
Included are imports into the United 
States but not into Canada. Excluded 
are exports to other countries, averag
ing currently around 12,000 tons 
K 20  per annum.

Imports and Exports

As to imports, commitments for the 
fiscal year are at the rate of 45,000 tons 
K 20  as muriate and sulphate, augment
ing North American (United States 
and Canada) supplies by that amount. 
Any attempt to estimate future imports 
from Europe, of course, would be an 
idle pursuit for various reasons, prin
cipal among which are limitations in 
supplies available for export and the 
prices asked varying from $.95 to $1.33 
per unit K 20 ,  depending on the place 
of origin.

At the same time pressure for in
creased exports, arising from the de
mands of the Orient, principally Japan 
where our occupational forces are seek
ing increased food production locally, 
is to be noted with apprehension as a 
threatened depletion of supplies pro
duced and designed for American agri
culture. Supplies purchased by the 
Army from the Russian zone of Ger
many have been at such prices as to 
make domestic sources of supply dan
gerously attractive.

The American market price is cur
rently y j/z  cents per unit, f.o.b. Carls
bad, New Mexico, or $22.50 per ton;

(Turn to page 46)



Fig. 1 . The combination fertiliser grain drill aowa grain, fertiliser, and graaa aeed all in one 
operation. Many fannera in northern Wisconsin are equipping themselves with these time-saving 
machinea. They ean be naed for the application of ammonium nitrate on timothy meadowa.

Fertilizers Double and Treble 
Hay and Grain Yields 
in Northern Wisconsin

C.
Soils Department, University of

AY AND GRAIN YIELD S 
doubled and trebled by fertiliz

ing! This sounds fantastic; but if you 
have the patience to read this article,
I am going to try to prove the state
ment. At any rate, I shall tell you the 
story of some of the most amazing crop 
responses in the history of my 31 years 
of demonstrating fertilizers in Wiscon
sin.

We have just completed three years 
of extensive demonstrational work with 
fertilizers in northern Wisconsin and, 
based on the results of more than 200 
test plots in the Lake Superior and 
northern Wisconsin area, I am con
vinced that a high percentage of the 
farmers in this part of the State can 
double, and many of them even treble,

y^hapm an

Wisconsin, Madison, Wisconsin

their production of timothy hay, pas
ture, and grain crops through the use 
of nitrogen and mineral fertilizers.

This program of demonstrations 
came about as a result of a demand on 
the part of county agents in these north
ern counties for help from the College 
of Agriculture. “What’s wrong with 
northern Wisconsin’s agriculture?” 
This was the question that during the 
summer of 1944 was put to the admin
istrative heads of our College of Agri
culture. The initial step was a confer
ence of these administrative heads, in
cluding departmental chairmen and as 
well county agents and farm leaders 
from this northern area.

The livestock people suggested there 
was much to be desired in the way o*

9
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Fig. 2 . This picture shows the tremendous response of oats to treatment with fertilizer on the
Victor Salo farm at Hurley, Wisconsin, in 194 6 . Yields: 0-20*20 at 2 5 0  lbs. per acre plus
ammonium nitrate at 1 0 0  lbs. =  8 8 .9  bushels per acre. No fertilizer =  23 .3  bushels per acre. 
(The residual effect of this fertilizer on the hay crop in 1947  resulted in a yield of 6 ,9 7 5  lbs.
on the 0 -20-20  plot versus 3 ,8 2 5  lbs. on the unfertilized.) Total value of increases g rain,

straw, and hay — $ 9 7 .6 3 . Cost of fertilizer =  $ 8 .65 .

herd improvement. “Too many scrub 
cows! Poor quality feed!” they said. 
They suggested a program of artificial 
insemination for the dairy farmers of 
this northern area (now in operation 
in several of these counties).

The economists voiced their sugges
tions. “Cut costs of production! In
crease the output of quality feed! fe t 
ter cows and a greater diversification 
of farm income!”

The crops people summed up the 
situation in very few words: “Convert 
the weed-infested hay and pasture 
meadows of the area into good high- 
quality, protein-rich forage crops! 
Grow more grain and practice a sys
tem of shorter rotations!”

But finally Professor Emil Truog, 
Chairman of the Department of Soils, 
was called upon to make his comments 
and suggestions, and I am told that for 
a period of one hour and eight minutes 
he elaborated on the basic fundamentals 
of soil fertility, lime, and fertilizers, and 
the importance of mineral-rich soils as 
a starting place in a program of crop 
improvement and the eventual devel

opment of better herds of dairy cattle. 
Without question, Professor Truog had 
hit upon the real and basic reason for 
low yields and poor quality of hay 
and grain.

True, there are other factors which 
contribute to the low income and low 
level standards of living on the farms 
in this area. Many of the small farms 
are not capable of producing sufficient 
income to support a * farmer’s family 
and so sources of income other than 
the farm, such as work in the woods, 
mines, and sawmills, have resulted in a 
makeshift system of part-time farming. 
But by and large, this is not the real 
cause for the general low level of farm 
income.

True, there is the factor of climate. 
Corn in these northern counties, es
pecially on the red clay of the lake shore 
country, is not a dependable crop, with 
the result that very few acres are grown. 
The choice of crops is limited. It is 
not an easy matter to keep the land in 
a regular system of crop rotation. 
However, much in the way of crop 
improvement could be done if the farm-
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Fig. 3 . The residual effect of fertiliser on the hay crop is shown in this picture taken on the 
Merwin Hawk farm, Ashland County. The plot receiving 2 7 5  lbs. of 0 -20 -20  yielded 5 ,6 0 0  lbs. 
per acre. The unfertilised plot yielded 1 ,218  lbs. per acre (mostly weeds). Grain yields the 
previous year on the same plots were: 0 -20-20  — 6 3 .1  bushels per acre. No fertiliser — 33 .8  
bushels per acre. The total acre value of increase in grain, straw, and hay added up to $ 7 6 .6 4 .

Cost of fertiliser =  $6 .90 .

crs would break up at more frequent 
intervals their old timothy quackgrass 
meadows and grow more fall-seeded 
winter wheat and rye or sow more 
spring grain and seed down with le
gume mixtures.

It’s true also that the physical factors 
of working the red clay soils, the break
ing of these old timothy quackgrass 
meadows, and the fitting of a satisfac
tory seedbed for fall or spring grains 
are serious handicaps.

But coming back to Professor Truog’s 
insistence that soil fertility factors were 
the basic cause for low crop yields—  
“All right! If it’s soil fertility, then 
it’s your baby!” they all told him. 
“The chief emphasis at the outset,” 
they said, “should be given to a pro
gram of soil improvement.”

I was the Extension Specialist in 
Soils, and so I agreed to start out on 
an intensive program of demonstra
tions in this northern Wisconsin area. 
I knew what this meant, too. Three 
hundred miles from Madison—a rough 
and tough country—long distances be
tween farms—poor roads—cold, wet

springs—being away from home for 
several weeks at a stretch. But I didn’t 
know what I have since learned through 
my work and association with these 
farmers and what has been a compen
sating factor for the long hours, time 
and effort put into these three years of 
extension education. It is just this: 
The farmers of northern Wisconsin are 
a friendly people—a fine people— they 
are cooperative—they are hungry for 
information and appreciative of what 
you do for them. Many of these farm
ers and their families are struggling for 
the necessities of life; but, on the other 
hand, are happy and, for the most part, 
contented with their lot. This country 
was settled by Finns, Croatians, Yugo
slavs, Scandinavians, the overflow 
from the mines and the lumbercamps, 
along with a migration of folks who 
had moved in from the cities or farms 
farther south. Many a settler had been 
influenced by the lure of the advertise
ments of the northern land companies: 
“Cheap land! Make a farm for your
self and family! Cloverland country!” 

There are compensating factors, too,
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which contribute to the satisfaction of 
living. The country abounds in game. 
The thousands of lakes and streams are 
well-stocked with fish, and there is 
something in the atmosphere of the 
northern woods that lends itself to a 
feeling of self-security and contentment.

As I appraised the situation at the 
outset, I saw first the thousands of acres 
of weed-infested timothy and quack- 
grass meadows. Hay and pasture are 
the major crops. Some sixty to sev
enty-five per cent of the cropland acre
age is devoted to hay (mostly timothy 
and quack). The number one crying 
deficiency and the factor most respon
sible for low yields on these timothy and 
grassland pastures appeared to be nitro
gen. Evidence of a lack of nitrogen 
can be seen during the early months of 
spring and summer in the urine spots 
in these old timothy meadows and pas
tures. Liquid manure is rich in nitro
gen. The lush, rank, dark green spots 
are a most convincing demonstration of 
what nitrogen fertilizer will do to pro
mote the growth of grasses.

Our first approach to a program of

increased feed production was centered 
around the use of nitrogen fertilizer 
for these old timothy meadows. We 
started off by setting up a total of 27 
acre plots which were top-dressed with 
ammonium nitrate at the rate of 200 
pounds per acre. The demonstrations 
were established on farms widely dis
tributed over four northern counties.

As anticipated, the response of tim
othy to the application of ammonium 
nitrate was tremendous. Summer meet
ings were held on the plots and neigh
bors in the community were invited in 
to see the amazing results. When har
vested and the yields calculated, there 
were increases ranging from three- 
fourths of a ton to as much as two tons 
more hay per acre. It should be stated 
right here that 1945 was a year of ample 
rainfall in the spring and that a high 
percentage of the plots were set up on 
the heavier red clay soils in the Lake 
Superior area, soils which are fairly 
well supplied with minerals.

The average increase for all plots 
was better than a ton of hay per acre 
(see Table No. 1) and it was better

IliS ifi i 1  S
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Fig. 4 . On the Jake Van Ouwerkerk farm, Iron County, there was a phenomenal response of 
timothy to treatment with ammonium nitrate plus 0 -20-20 . Yields: Ammonium nitrate at 2 0 0  
lbs. per acre plus 2 5 0  lbs. of 0 -20-20  — 5 ,7 0 0  lbs. per acre. No fertiliser =  1 ,800  lbs. per 
acre. (Ammonium nitrate only at 2 0 0  lbs. per acre =  2 ,7 0 0  lbs.) The response here to the 
combination of nitrogen plus phosphate-potash is typical of many of the thinner, mineral-deficient

soils in northern Wisconsin.
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T a b l e  1 .— A v e r a g e  o f  2 7  D e m o n s t r a t io n s — 1 9 4 5 — W h e r e  A m m o n i u m  N i t r a t e  a t  
2 0 0 #  P e r  A c r e  W a s  C o m p a r e d  t o  N o T r e a t m e n t .

Crop
Treatment 
and Rate 
Per Acre

Av. Yield 
Per 

Acre

Av. In
crease 

Per Acre

Cost
of

Fertilizer 1

Value
of

Increase *

Profit Over 
Cost of 

Fertilizer

Timothy & 
other grass 
hays (10%  
clover)

Ammonium ni
trate at 200# . . . . 4 ,921 2,185 $6.00 $21.85 $15.85

No fertilizer.......... 2 ,736

1 Ammonium nitrate figured at $60 per ton.
2 Hay figured at $20 per ton.

quality hay. There were, however, a 
few plots on the Kennan loams and 
sandier types of soils where the response 
of timothy to straight ammonium ni
trate was disappointing. The timothy 
and June grass greened up but didn’t 
make much of an increase in yield. The 
reason was later revealed in the amaz
ing responses which showed up on these 
same farms on grain plots where phos
phate and potash treatments were ap
plied.

In 1946 and 1947 we made some com
parisons of minerals (phosphate and 
potash) as a supplement to ammonium 
nitrate versus ammonium nitrate only. 
In 1947 we made a direct comparison

of 0-20-0 versus 0-20-20 in order to 
check the response to potash in addition 
to phosphate. To our utter amaze
ment, we found that where the 0-20-0 
or 0-20-20 was applied in addition to 
ammonium nitrate on these thinner, 
poorer, depleted soils the response of 
timothy was tremendous and there was 
also a marked increase in the growth 
of clover, especially where potash mix
tures were used. On the heavier silt 
and clay loam soils where the fertility 
level had been maintained through 
more recent applications of manure, 
nitrogen alone did produce good in
creases.

In almost every one of the plots set

T a b l e  2 .— A v e r a g e  o f  1 7  D e m o n s t r a t io n s — 1 9 4 7 — W h e r e  A m m o n iu m  N i t r a t e  
O n l y  W a s  C o m p a r e d  W i t h  A m m o n iu m  N i t r a t e  S u p p l e m e n t e d  W i t h  0 -2 0 -0  &  
0- 20- 20 .

Crop
Treatment 
and Rate 
Per Acre

Av. Yield 
Per 

Acre

Av. In
crease 

Per Acre

Cost
of

Fertilizer1

Value
of

Increase *

Profit Over 
Cost of 

Fertilizer

Timothy & 
other grass 
hays (10%  
clover)

Ammonium ni
trate at 200# 3,116 1,249 $6.00 $12.49 $6.49

Ammonium ni
trate at 200# 
+ 0 -2 0 -0  at 250# 3,932 2,065 7.88 20.65 12.77

Ammonium ni
trate at 200# 
+ 0-20 -20  at 
250# 4,991 3,124 12.67 31.24 18.57

No fertilizer 1,867

1 Ammonium nitrate figured at $60 per ton (J4 of the cost of 0-20-0 and 0-20-20 charged here).
2 Hay figured at $20 per ton.
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up in 1947 the strip receiving the com
bination of nitrate plus 0-20-20 made 
the largest increase in yield and showed 
the greatest profit. Table No. 2 shows 
the average yields for 17 of the 22 dem
onstrations set up in 1947 where a 
direct comparison of ammonium nitrate 
only versus ammonium nitrate plus 0- 
20-0 or 0-20-20 was made. (Due to the 
very late spring, the application of 
nitrogen and other fertilizers was de
layed in many cases until the middle 
of May. By way of further explana
tion, it should be stated that many of 
our tests in 1947 were located on the 
Kennan loams and sandy loams which 
have proved to be extremely low in both 
phosphorus and potassium. These fac
tors may, in part, explain why nitrogen 
only did not make as large a*n average 
increase in yields in 1947 as is shown 
in the data for 1945.)

It is apparent from the results of our 
test plots in 1946 and again in 1947 
that minerals (phosphate and potash) 
are needed to supplement treatment 
with straight nitrogen fertilizer on the 
thinner, poorer, depleted soils of this 
area. Our test demonstrations in 1947

further bring out the need for potash 
in addition to phosphate.

And so, on most of these old tim
othy meadows in northern Wisconsin, 
especially those fields where little or no 
manure has been used for many years 
and where no commercial fertilizer 
(phosphate or phosphate-potash mix
tures) have been used in recent years, 
farmers should give these old meadows 
a treatment of at least 200 pounds per 
acre of 0-20-20 or its equivalent to
gether with from 150 to 200 pounds 
per acre of ammonium nitrate or its 
equivalent in other nitrogen fertilizers 
such as ammonium sulphate, cyana- 
mide, or nitrate of soda.

Fertilizers for Grain and Legume 
Seedings

Now comes the most important part 
of the story. Grain yields doubled and 
trebled! Residual carryover benefits
that double the yield of legume hay the 
year following! Here is the great op
portunity, as I see it, for a vastly im
proved type of farming and increased 
feed production in this north country. 
More of these old timothy and grass
land meadows should be broken up and

T a b l e  3 .— A v e r a g e  Y i e l d s  o f  1 7  D e m o n s t r a t io n s — 1 9 4 5 , 1 9 4 6 , a n d  1 9 4 7 — W h e r e  
t h e  R e s i d u a l  C a r r y -o v e r  B e n e f i t  to  H a y  C r o p  W a s  M e a s u r e d  a n d  t h e  T o t a l  
V a l u e  o f  I n c r e a s e s  i n  Y ie l d  o f  G r a in  a n d  S t r a w  P l u s  R e s i d u a l  B e n e f i t  to  
H a y  C r o p  H a v e  B e e n  A dded  T o g e t h e r  a n d  P r o f it  O v e r  C o s t  o f  F e r t i l i t y  
C a l c u l a t e d .

Crop

Treat
ment 

and Rate 
Per 

Acre

Aver
age

Yield
Grain

Value
of

Increase 
Grain & 

Straw

Aver
age 

Yield 
of H ay8

In
crease
Hay

Yields

Value of 
Increase 
Grain, 
Straw, 

& H a y 1

Cost of 
Fertil

izer

Net
Profit

Per
Acre

Grain & 
first yr. 
hay fol
lowing 
grain

0-20-0  at 
270#* 65.9 $27.55 5,067 1,357 $44.51 $4.96 $39.55

0-20-20  
at 270# 2 70.4 31.77 6,470 2,760 66.27 8.33 57.94

No Fer
tilizer 38.2 3,710

. 1 Oats figured at 754 per bushel: straw at $5 per ton; hay at $25 per ton.
9 The plots receiving the supplementary treatment with ammonium nitrate were averaged with plots 

receiving straight 0-20-0 or 0-20-20.
8 These yields represent first and second cuttings the first year following treatment with fertilizer., (The 

second cutting was estimated at 50% of the first crop.)
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Fig. 5 . Some corn is grown on the well-drained loam and sandy loam soils in northern Wisconsin. 
On the Merwin Hawk farm corn responded amazingly to plow sole treatment, (9 0 0  lbs. of 8-8-8  
per acre applied on furrow bottom with attachment on plow). Yields: 8-8-8  at 9 0 0  lbs. per 
acre (plow sole) plus 150  lbs. of fertiliser in hill — 2 2 ,6 2 0  lbs. silage per acre. Fertiliser in 
hill only — 9 ,8 6 0  lbs. of silage per acre. Note: These heavy rate applications of plow sole 
fertiliser for corn are recommended as a substitute for manure on low fertility fields. Where 

manure is applied, we recommend hill application only.

reseeded. Shorter rotations should be 
followed.
. One reason why farmers in this area 

are reluctant to break up these old tim
othy and quackgrass meadows is the 
tremendous physical job of fitting a 
seedbed for grain and legume grass 
seedings. It takes three times the trac
tor power and work normally required 
to fit a seedbed for grain in central or 
southern Wisconsin. Furthermore, the 
farmers say that it’s a poor country for 
grain. “Grain doesn’t do well—yields 
are low,” they say. It’s true that grain 
yields for this area are low, oats aver- 
aging from 25 to 30 bushels per acre.

But our demonstrations have shown 
that it is possible to increase yields of 
oats up to 60, 70, and even 90 bushels 
per acre through the use of fertilizers. 
I cannot agree with the farmers that 
this is a poor country for grain. 
Rather, I maintain that this north coun
try is a “natural” for grain—cool 
nights, longer growing days, and, for 
the most part, better moisture relation
ships.

Take the case of Victor Salo who lives 
four miles south of Hurley on U. S. 
Highway 51. On his farm in 1946 the 
unfertilized plot yielded 23.3 bushels 
per acre. With 250 pounds of 0-20-0 
per acre, the yield jumped to 76.3 bush
els per acre. The top yield on the Salo 
plots was achieved on the 0-20-20 strip 
where 100 pounds of ammonium ni
trate per acre were applied as a supple
ment to the phosphate-potash mixture 
(88.9 bushels per acre).

The grain yields on these plots tell 
only part of the story. What about 
residual carryover benefits to seedings 
of clover? On the Salo plots in 1947 
the yield of clover and timothy was 
stepped up from 3,825 pounds per acre 
on the no-fertilizer plot to 6,975 pounds 
per acre on the 0-20-20 plot. (Hay 
yields represent two cuttings, the sec
ond crop estimated at 50 per cent of the 
first.)

When we added together the total 
value of the increase in grain for 1946 
plus the value of the increase in hay 
for 1947 on the plot receiving 250
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pounds of 0-20-20 plus 100 pounds of 
ammonium nitrate, we arrived at a fig
ure of $97.63. The cost of the fertilizer 
applied on this plot was $8.65, making 
a net return in two years over and 
above the cost of fertilizer of $88.98. 
This represents considerably more than 
the actual value of the land.

Mr. Salo was pleased and excited over 
these results. He asked me, in his 
broken, Finnish accent: “What were
the numbers of the fertilizer you used 
on my grain?” I have since written 
him in detail giving explicit directions 
for the kind and amount of fertilizer 
for the various crops on his farm. (W e 
conducted also a top-dressing plot on 
Mr. Salo’s timothy hay meadow using 
a combination of ammonium nitrate 
with 0-20-20 and the response was like
wise spectacular. Yields of hay were 
stepped up from a low of 1,725 pounds 
per acre (mostly weeds) on the unfer
tilized plot to 5,925 pounds per acre 
on the plot receiving the fertilizer.)

One can imagine what such demon
strations do for these farmers. Victor 
Salo had worked a good 30 years to 
grub out the stumps and make a farm

for himself and his family. As a young 
man and for many years he worked in 
the lumber camps, saved his money, 
and poured it into this farm. But as 
time went on the crops became poorer 
and poorer. He was fighting a losing 
battle. Now he knows that his land 
is capable of producing abundant crops 
of grain, grass, and lugume hay. With 
fertilizers he cannot only double, but 
treble, the yield of crops on his farm. 
And this story of the amazing response 
to fertilizer treatment could be repeated 
over and over again if space permitted.

Why are these soils so deficient in 
plant food? I ’m sure of one thing— 
they didn’t have too large a native store 
of either phosphorus, potassium, or 
lime when they were brought under 
cultivation. This north country sup
ported a tremendous growth of white 
pine, Hemlock, and hardwoods in the 
early days and these giants of a prime
val forest sapped a lot of fertility from 
the soils. While northern Wisconsin’s 
agriculture is young, this land had been 
cropped over a period of a hundred 
years at the time when the great virgin 

( Turn to page 39)

Fie. 6 . Root cropa are grown as a source of succulence for winter feed. This is a crop of 
rutabagas on the Harold Wy more farm at Ashland (red clay soil). The yield on the plot
receiving 8 0 0  lbs. of 8-8-8  on the plow sole plus 3 0 0  lbs. of 3-12-12 broadcast was 9 .6 2  tons
per acre. The plot receiving only 3 0 0  lbs. of 3-12-12  yielded 5 .0 8  tons per acre. (The 3-12-12

fertilizer was applied broadcast after plowing.)



Fine Hereford heifers grazing a combination of lespedeza sericea and crimson clover on Tennessee 
Valley Substation in August. They are grazing the sericea, but the crimson clover had already 
started coming up when the photo was made. These heifers gained 7 1 0  lbs. while grazing 

on the 1 .7  acres for 5 months between May 1 and October 1, 1947 .

A Good Combination: 
Lespedeza Sericea 
and Crimson Clover

B , X . O . B r a c L e n

Agricultural Extension Service, Auburn, Alabama

A COMBINATION of two popular deza sericea is a spring and summer 
soil-building crops which reseed crop, while crimson clover is a winter 

themselves on the land each year may crop.
be the answer to Southern livestock Already several north Alabama farm- 
farmers’ dreams for year-around graz- ers are using the combination with ex- 
ing on the same land year after year, cellent results. For instance, E. L. 
This same combination is also being Hood of Albertville, is grazing dairy 
used in producing two seed crops and a cows on a 4-acre field about 11 months 
hay crop on the same land each year. in the year. O. L. Mitchell and his 

The two crops are lespedeza sericea son, Troy Mitchell, are doing the same, 
and reseeding crimson clover. Lespe- On the other hand, Boyd Vineyard of

17
I



18 B etter  C rops W ith  P lant F ood

Albertville and Tom Williamson of 
Athens harvest crimson clover seed and 
a combination of sericea and crimson 
clover hay each spring, a crop of sericea 
hay later in the year, and a crop of seri
cea seed in the late summer or early 
fall, all from the same land.

All of these farmers got their ideas 
from Fred Stewart, Superintendent of 
the Tennessee Valley Substation, Belle 
Mina, Alabama, when visiting the sta
tion with their county agents. While 
Mr. Stewart’s experiments are only two 
years old and the results are not con
clusive, he is convinced that the crim
son clover-sericea combination gives 
promise of producing far greater vol
ume and length of grazing than the 
best permanent pastures in the Tennes
see Valley. “The two legumes grown 
in combination have provided almost 
an unbelievable amount of grazing,” 
he says.

T w o-Y ear Observation

During the two years that Mr. Stew
art has observed the two crops growing 
on the same land, an area of 1.7 acres 
has provided constant grazing with the 
exception of 39 days in a 730-day period. 
From October 1, 1945, to September 
27, 1946, the two crops were pastured 
322 days. For 151 days the grazing 
rate was two animals on the area; for 
71 days, six head; and for 101 days, five 
head. The animals were withheld from 
the forage for 21 days in May and 18 
days in September to allow the crops 
to mature seed.

In the next period, the combination 
was pastured continuously for 369 days 
by two animals, for 61 days by six 
animals, for another 61 days by eight 
animals, and for 92 days by 10 animals.

For the first year and a half no 
weights were taken. However, six 
Hereford bred heifers grazing the 1.7 
acre area from May 1 to October 1 the 
past year gained 710 pounds or 417 
pounds per acre.

For the past several years both les- 
pedeza sericea and crimson clover have 
gained in popularity in Alabama and

other Southeastern States. This has 
been due to experiment station results 
and actual farm experiences showing 
that both crops are good not only for 
grazing but also for hay and seed pro
duction and soil building.

Popularity of crimson clover has 
jumped by leaps and bounds since 
Southern experiment stations and the 
research center at Beltsville, Maryland, 
developed and tested reseeding varieties. 
So popular has become reseeding crim
son clover that agricultural workers 
have had to advise farmers to beware 
of seed racketeers who are selling many 
regular seed as. of reseeding variety.

Crimson clover is a winter-growing 
crop that is usually planted between 
July 15 and October 5. If grown for 
soil improvement, it is best to fertilize 
it with 200 to 300 pounds of super
phosphate or 400 to 500 pounds of 
basic slag and 50 to 75 pounds of muri
ate of potash per acre. When grown for 
grazing it needs heavier applications of 
fertilizer. A light application of ma
nure is helpful in establishing the 
clover.

For several years farmers have found 
that they can successfully grow lespe- 
deza sericea on their land and are now 
observing that it gives good grazing 
if grazed while the plants are young.

Experiments at the Alabama Agricul
tural Experiment Station, Auburn, have 
shown that both beef and dairy cattle 
do well on a cropping system including 
lespedeza sericea, kudzu, oats, manga
nese bur clover, and grain sorghum. In 
the experiments, the cattle are grazed 
on sericea much of the time from 
April 15 to November 15.

“We have found it most important 
to allow sericea to become well estab
lished before it is grazed,” reports J. C. 
Grimes, Animal Husbandman at the 
Station. “For this reason, grazing is 
not recommended until the second year. 
But, when grazing is started, it is im
portant to start cattle on the sericea 
early in the spring when the young 
shoots are 3 to 4 inches high. One cow 

( Turn to page 49)



F ig . 1 .  A  g o o d  c r o p  o f  c ig a r  b in d e r  to b a c c o  g ro w n  o n  a lo a m y  ty p e  o f  s o i l .

Quebec Can Grow Gnnd 
Cigar Leaf Tobacco

J3 u  / e .  f l o j j .a u

Dominion Experimental Station,

ONSIDERABLE research work has 
been done, during the past 20 years 

to improve both the yield and the qual
ity of the cigar leaf tobacco crop in 
the Province of Quebec. There has 
been, for instance, a marked improve
ment in the varieties grown. In addi
tion, chemical fertilizers have been ap
plied to greater advantage. Soil studies, 
however, did not receive special atten
tion until 1941 when a project on soil 
analysis was inaugurated.

A survey was made in cooperation 
with the tobacco growers’ cooperatives 
of the two districts concerned, namely, 
the L ’Assomption-Montcalm and the 
Yamaska Valley districts. For a pe-

L’Assomption, Quebec, Canada

riod of five years, an equal number of 
growers were chosen in both districts 
in such a way as to cover a wide range 
of soils. The field data collected com
prised a study of the preceding crops, 
soil types, topography, drainage, field 
growth, incidence of diseases, fertiliza
tion, planting and harvesting dates, as 
well as yield, quality, fire-holding ca
pacity, and gross return. Soil samples 
were collected prior to fertilization and 
also at harvest time.

The soils were analyzed for nitrogen, 
according to the Emmert method. For 
phosphorus, the Thornton method was 
followed; for potassium, the Morgan 
method; for calcium, the Spurway

19



20 B etter  C rops W ith  P lant F ood

T a b l e  1 .— E f f e c t  o f  S o il  T y p e s  o n  
Y i e l d , Q u a l i t y , a n d  B u r n  o f  C ig a r  
T o b a c c o .

Soil type

Per
centage 
of soil 
in each 

class

Yield
per
acre

Qual
ity

index
Burn

% lb. i sec.
Alluvial. . . 12.2 1,732 20.3 13.1
Loamy.. . . 66.3 1,383 16.6 6 .4
Clayey___ 18.1 1,287 16.0 6 .2
Sandy........ 3 .4 1,036 14.3 8 .4

method. The organic matter was deter
mined by loss of ignition. The pH was 
determined for each soil sample.

The results given in the tables em
bodied in this article are the averages 
for a five-year period covering the 
years 1941 to 1945 inclusive. During 
that period some 300 fields were sur
veyed.

Soil Types

In Quebec, cigar tobacco is grown on 
a fairly wide range of soils. These 
soil types are roughly classed in four 
large groups: clayey, sandy, loamy, and 
alluvial. The alluvial soils are really 
what we might call first quality loams, 
but they are put in a class apart con
sidering their nature and also the fact 
that tobacco in most instances has been 
grown continuously on these soils for a 
period of 40 to 50 years.

Physically, the alluvial soils are the 
most suitable for the growing of cigar 
binder tobacco; they are deep, open 
soils, well drained and besides, suffer 
very little from drought. They can be 
worked easily practically any time in 
the season. Chemically, they are the 
richest of the soil types studied. Once 
in a while, if not every year, they are 
flooded by high water at spring time 
and benefit then from a rich silty de
posit.

The next best soils are the loams. In 
fact, about two-thirds of the cigar to
bacco in Quebec is grown on such soils. 
Loams are generally fairly well drained,

with a sufficiently open texture. There 
is a wide range of subtypes of loams: 
some are rich in clay, others are of the 
gravelly type, and still others are quite 
sandy. The subsoil is generally clayey 
in nature.

The clay soils come third as to their 
suitability for the growing of cigar 
tobacco. They are generally too com
pact, are heavy, and have a tendency 
to suffer from a lack of drainage. Dur
ing drought periods, they pack hard 
and cultivation is no easy matter. If not 
on all, at least on too large a number 
of these soils, a high chlorine content 
impairs the fire-holding capacity of 
cigar leaf.

A very small percentage of the pro
duction takes place on real sandy soils. 
These soils are generally of low fertility. 
They are easily worked and suffer from 
excessive drainage. Their great draw
back is a lack of moisture when it is 
most needed by the tobacco crop for 
rapid growth. If these sands were finer 
in texture, they probably would give 
better results with proper fertilization.

Preceding Crops
c

The preceding crops proved that they 
had practically nothing to do with the 
burn of cigar tobacco which rather

T a b l e  2 .— E f f e c t  o f  P r e c e d in g  C r o p s  
o n  Y ie l d  a n d  Q u a l i t y  o f  C ig a r  
T o ba c c o .

Preceding
crops

Per
cent
age
of

grow
ers

Yield
per
acre

Qual
ity

index

% lb. i
Continuous tobacco. . 11.8 1,720 20.9
Two or three years in

tobacco...................... 40.4 1,403 17.3
Tobacco after pasture. 16.1 1,369 15.5
Tobacco after cereals. 4 .6 1,340 17.6
Tobacco after hay---- 22.1 1,301 15.4
Tobacco after hoed 

crops other than to
bacco. ........................ 5 .0 1,224 15.5
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depends on the soil type. However, 
their effect on die yield and quality of 
the tobacco crop is appreciable.

Apparendy, the practice of growing 
tobacco continuously seems much supe
rior to the growing of tobacco in a 
rotation. It should be stated, however, 
that tobacco can be grown continuously 
on the alluvial soils only. Past expe
rience has proved that on soil types 
other than alluvials, the continuous 
growing of tobacco is not desirable from 
an economical standpoint, because of 
the incidence of diseases and the high 
cost of fertilization. Tobacco grown 
two to three years in succession in a 
five- or six-year rotation seems about 
the best practice to follow on the aver
age soil types. Results are still good 
when tobacco is grown after pasture 
and cereals, but not after hay and hoed 
crops. In this instance, the hoed crops 
other than tobacco were either toma
toes, potatoes, corn, or canning beans.

Fertilization

Farm manure, due to the mixed farm
ing system followed, is extensively used 
by cigar tobacco growers. The quan
tity applied varies from 13 to 27 tons 
per acre. Only a very small percent

age of growers do not use farm ma
nure in tobacco fertilization. Those us
ing manure obtained a grade index of 
1.5 cents per pound higher than those 
not using any. The average yield was 
also higher. About 96 per cent of the 
growers use farm manure for their 
tobacco crop.

With a few exceptions, most of the 
growers use chemical fertilizers, the 
formula used being either a 5-8-7 or 
5-8-10. The average rate of applica
tion is 1,065 pounds per acre. About 
25 per cent of the growers use 1,333 
pounds per acre while about 13 per 
cent, located on alluvial soils, do not 
use any. The last mentioned group of 
growers still obtain fair yields by the 
use of large quantities of manure, 24 
to 27 tons per acre. In general, the 
heaviest applications of chemical fer
tilizers proved to be beneficial and 
economical.

Soil Reaction

The soil reaction influences the to
bacco crop. The yield and quality of 
the crop are influenced by the pH of 
the soil while apparently the effect is 
not significant on the fire-holding ca
pacity.

Fig. 2 . Typical tobacco flats along Yamaska River, St. Cesaire, Quebec. Alluvial soils.



22 B etter  C rops W ith  P lant F ood

Tobacco generally thrives well on a 
slightly acid soil. About 57 per cent 
o f the growers produced tobacco on 
soils with a pH ranging from 5.1 to 5.6 
and obtained what we might consider 
optimum results. With a pH value 
above and below that range, the yield 
had a tendency to decrease. With a 
pH ranging from 4.5 to 5.6, the qual
ity was at its maximum and decreased 
slightly on soils approaching the neu
tral point. Past experience proved the 
difficulty of controlling a well-known 
disease of tobacco, black root-rot, on 
neutral and alkaline soils. If lime is 
necessary in the rotation it is sug
gested that it be applied right after the 
tobacco crop which is generally fol-

T a b l e  3 .— T h e  S o il  R e a c t io n  a n d  I t s  
E f f e c t  o n  Y i e l d , Q u a l i t y , a n d  B u r n  
o f  C ig a r  T o ba c c o .

pH Range
Percent
age of 
growers

Yield
per
acre

Qual
ity

index
Bum

% lb. i sec.
4.5 to 5 . 0 . . . . 12 / 1,308 17 7.0
5.1 to 5 . 6 . . . . 57 1,451 17 6.9
5.7 to 6 . 2 . . . . 24 1,343 15 7.1
6.3 and over. . 7 1,357 16 8 .5

lowed by a cereal seeded down. When 
tobacco returns in the rotation, the ef
fect of lime is not harmful especially 
:if the rotation adopted is not too short.

Soil Nutrients

The three main elements in the pro- 
•duction of cigar tobacco—nitrogen, 
phosphorus, and potassium—received 
special attention when analyses of the 
soils were made. Some interesting data 
on their influence on the yield, quality, 
and burn of cigar tobacco will be dis
cussed in the following paragraphs.

The yield goes up quite gradually 
with an increasing amount of avail
able nitrogen in the soil. The fire- 
holding capacity follows the same trend. 
For optimum quality, however, the

T a b l e  4 .— C l a s s i f i c a t i o n  o f  S o i l s  A c 
c o r d in g  t o  T h e i r  C o n t e n t  i n  A v a il 
a b l e  N it r o g e n  a n d  E f f e c t  o n  Y i e l d , 
Q u a l i t y , a n d  B u r n  o f  C ig a r  T o
b a c c o .

Classes for 
pounds of 
available 
nitrogen 
per acre

Per
centage

of
growers

Yield
per

acre

Qual
ity

index
Bum

*  % lb. i sec.
Up to 150 lb.. 6 . 6 1,271 16.5 4 .2
151 to 200 lb. 28.6 1,248 20.5 5 .5
201 to 250 lb. 36.5 1,381 17.6 7.9
251 to 300 lb. 18.7 1,325 16.1 9 .0
301 lb. and

over........... 9 .6 1,568 16.8 9 .6

amount of nitrogen needed is not so 
high as for optimum yield and burn.

Considering all three factors, yield, 
quality, and burn, it is apparent that 
too large a percentage of our soils are 
low in nitrogen.

T a b l e  5 .— C l a s s i f i c a t i o n  o f  S o i l s  A c 
c o r d in g  to  T h e i r  C o n t e n t  o f  A v a il 
a b l e  P h o s p h o r u s  a n d  E f f e c t  on  
Y ie l d , Q u a l i t y , a n d  B u r n .

Classes for 
pounds of 
available 

phosphorus 
per acre

Per
centage

of
growers

Yield
per
acre

Qual
ity

index
Bum

% lb. i sec.
Up to 20 lb.. . 21.8 1,272 15.0 7.4
21 to 40 lb. . . . 35.7 1,391 17.5 7.1
41 to 60 lb___ 20.5 1,397 17.5 5 .9
61 to 80 lb.. . . 10.3 1,484 16.5 8 .5
81 lb. and

over........... 11.7 1,551 17.5 7 .0

Phosphorus has an appreciable in
fluence on yield—the higher the phos
phorus content in the soil, the higher 
the yield. It seems that for quality, the 
optimum supply of phosphorus is 
reached easily enough. Data concern
ing the burn do not give a clear-cut pic
ture of the phosphorus influence on this 

( Turn to page 47)



Is a Two-to-One Agriculture 
Possible in the Southeast?

Q i l L a r l  M .  C o l l in #

Department of Soils, Clemson Agriculture College, Clemson, South Carolina

ON LY a small percentage of the 
arable land of the world remains 

sufficiently fertile to produce bumper 
crops without fertilization. Farmers 
living on these soils, provided social 
conditions are good, may, and often 
do enjoy an exceedingly high standard 
of living. For the moment and until 
further explanation can be given, let 
us call this economy of agriculture 
which they enjoy a two-to-one agricul
ture, which is in contrast to the agri
cultural economy usually found on the 
less fertile soils of the world and which 
we might designate as a one-to-one 
agriculture. By such a system of classi
fication the agricultural economy of 
South Carolina, a representative South
eastern state, would be rated as a one- 
to-one agriculture. But let us examine 
the underlying soil factors from which 
evolve these two agricultural economies, 
especially in South Carolina.

Crop yields in the Southeast are lim
ited largely by two factors. These 
factors are: First, a lack of an optimum 
supply of soil water at all times during 
the crop growing season; and second, 
a lack of an optimum supply of avail
able, non-leachable nutrients at all 
times during the crop growing season.

At first thought such an indictment 
may seem unfounded, for one may ask 
does not the Southeast have a heavy 
rainfall—and is not the Southeast a 
heavy user of commercial fertilizers? 
Indeed, both observations are correct 
and yet the indictment still stands, for 
hardly a year goes by when, if it were 
feasible, it would not pay to irrigate 
many crops grown in the Southeast. 
And again, most farmers in this area

will admit that heavier applications 
of fertilizers than those which they have 
been accustomed to use would be profit
able.

Drs. Peele and Beale of the U. S. Soil 
Conservation Service in their work at 
Clemson, South Carolina, recently se
cured results that would indicate that 
few of the soils of this State will hold! 
more than 2.5 acre inches of available 
water for plants within the surface 20- 
inch soil horizon. Soils of the same 
clay content of arid regions and also 
similar soils of the cooler humid re
gions of the earth, such as exist in 
the American Corn Belt, the Russian 
Ukraine, and in Northern- Argentina* 
are often capable of holding about 
twice as much available water.

In recent years soil scientists work
ing in the Southeast have been im
pressed by the fact that there is«a high 
percentage of the soils whose ionic 
exchange capacity is very low; that 
is, 1.5 to 5.0 milligram equivalents; 
whereas the fertile soils referred tt> 
above may have an exchange capacity 
of 15 to 25 or more milligram equiv
alents. As the exchange capacity of 
a soil is often the principal factor which 
accounts for high fertility and which 
determines soil productivity, it can read
ily be seen that in the Southeast farm
ers are attempting to make a living 
under a tremendous handicap as com
pared with irrigated, arid, and Mid
western farmers.

Let me hasten to explain that the 
Southeastern farmer is not the only 
farmer who has to face these prob
lems that are associated with old soils. 
A majority of the farmers in the humid.

23
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tropical and subtropical regions of the 
earth must of necessity farm soils with 
similar characteristics.

This unfortunate situation, deter
rent to agriculture in the humid tropics 
and subtropics, is due to the fact that 
nature has brought about the removal 
of silicon from the clays of these re
gions. High rainfall, high tempera
ture, and high pH have combined to 
make silicon more soluble than in those 
regions of high rainfall, low tempera
ture, and low pH. For this reason 
the river waters of the South contain 
more soluble silicates, usually sodium 
silicate, than the river waters of the 
North.

Modern X-ray studies of clay have 
shown that the clay of a majority of 
tropical humid soils is largely the sec
ondary mineral kaolinite having a silica- 
alumina ratio of about 1:1, whereas 
the clay content of a majority of the 
soils of arid and also of cool humid 
regions is largely montmorillonite, 
which has a silica-alumina ratio of 
about 2:1. The clay of representative 
soils of the subtropics and subtemperate 
regions may be mixtures of the two to
gether with other clay minerals of inter
mediate chemical or physical charac
teristics such as beidellite, hallosite, 
illite, l^ydrous micas, and others. The 
structure of kaolinite and montmoril
lonite are shown in Figures 1 and 2.

The clay micelle, or the smallest par
ticle of any clay mineral, has a plate
like crystal lattice structure and carries 
ah excess of negative charges. Because 
these micelles carry negative charges 
they act as an acidoid radicle, which 
in truth they are, and are thus en
abled to combine with and to fix any 
cations, such as those of calcium, potas
sium, magnesium, etc., that may be re
leased by weathering of soil minerals, 
at least up to the point of their satura
tion. Because of this characteristic of 
clay, virgin soils usually have reached 
their maximum state of cationic fer
tility. But all virgin soils are not of 
the same fertility, for soils vary in their 
content of clay and also in their con-
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tent of the various clay minerals and 
these in turn vary in their base exchange 
capacity. For instance, montmoril
lonite may have ten times the £>nic 
exchange capacity as kaolinite. Also, 
because the plates of kaolinite are more 
Rrmly attached to each other than is 
the case with montmorillonite, we find 
that montmorillonite has the capacity 
to hold several times as much water as 
kaolinite.

Because Southeastern soils are, on 
the whole, low in their content of clay 
and because much of this clay is kao- 
linite-like minerals, we have the real 
explanation why Southeastern soils are 
low in their water-holding capacity and 
low in their total, exchange fertility.

( Turn to page 42)



The Integration of 
Crop Yield Factors

f e . £ .  S t e p /, enAon

Department of Soils, Oregon State College, Corvallis, Oregon

CROP YIELD  represents the integra
tion of ail factors that influence 

growth and production. Of these fac
tors climate is of prime importance. 
Climate includes temperature, precipi
tation, and humidity. Without an ade
quacy of either moisture or heat, crops 
fail.

Air at 100 degrees, when saturated, 
holds nearly three and one-half times 
as much moisture as at 60 degrees. 
Likewise, dry air at 100 degrees would 
have three and one-half times the ca
pacity to remove water from the plant 
and from the soil as dry air at 60 de
grees. Therefore, temperature and 
humidity affect the use of water by the 
growing crops.

Growth is the result of chemical re
actions and these are speeded up by 
high temperatures until the optimum 
is reached. The rate of chemical re
action doubles or more for each 18° F. 
rise in temperature, and plant growth 
is stimulated in somewhat the same 
proportion. Warm weather is growing 
weather if there is not some hindrance 
that prevents normal growth.

Climate

Climate also indirectly affects the 
crop through its influence upon soil 
properties. Soils become acid and in 
need of liming as the result of leach
ing which is associated with high rain
fall, usually 30 inches or more. There 
is no need for liming the soil in a 20- 
inch rainfall area. When the rainfall 
is high and the soil becomes strongly

acid, there are not likely to be big 
yields of sensitive crops even with fer
tilization until the acidity is corrected. 
One grower stated that clover seed 
would not so much as germinate on 
the very acid soils in his area until 
limestone was applied to reduce the 
acidity.

Rainfall

Heavy rainfall not only creates acid
ity in the soil but it removes whatever 
nutrients are soluble. Western Oregon 
soils with 40 to 60 inches of rainfall 
come into the spring growing period 
with most of the soluble nutrients re
moved. Nitrogen which in the nitrate 
form is readily soluble and removed 
with the water is so depleted that 
spring crops frequently show a pale, 
sickly look until the rainy season is 
over. Winter wheat in the spring is 
noticeably lacking in color compared 
with the deep dark green of eastern 
Oregon wheat where rainfall is usually 
less than 20 inches. There is need for 
much more spring nitrogen fertilization 
in western Oregon than has yet been 
practiced.

The summer drouth which follows 
the winter rains (a total of only two 
inches is the normal at Corvallis for 
the three summer months, June, July, 
August) is not conducive to increasing 
the supply of available nutrients. The 
surface soil soon dries and nitrification 
and other biological processes which 
liberate nutrients nearly stop. These 
processes, which are normally most ac

25
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tive in the surface, can occur only at 
greater depth where the soil is moist. 
Fertilizers must be applied before the 
drouth comes or they must be placed 
deeply enough to rest in moist soil if 
they are to prove helpful over these 
dry periods. The best help, of course, 
is summer,, irrigation.

In areas of dry summers, crops which 
grow mostly in the moist season are 
better adapted than summer crops 
where supplemental irrigation cannot 
be practiced. Cherries do well in one 
area where the rainfall averages not 
quite 13 inches for the year without 
irrigation. Apricots in the same area 
nearly always fail to set a crop without 
additional water. Cherries are pro
duced early in the season; whereas apri
cots come on later and feel the summer 
drouth more. This is in an area of less 
than two and one-fourth inches of rain 
as the normal for the six months, April 
to September inclusive. Without sup
plemental irrigation in this area, fer
tilizers have no effect. With irrigation, 
the response to fertilizers and especially 
to those carrying nitrogen is marked.

A  Deciding Factor

Vegetables produced in western Ore
gon must have irrigation to be of a 
quality acceptable to the canneries. 
With irrigation and liberal fertilization, 
good yields of high quality vegetables 
are produced. Thus the availability of 
irrigation water may be the deciding 
factor in determining whether a par
ticular farmer obtains part of his in
come by producing cannery crops and 
whether fertilizers can be profitably 
used.

Though some of the soils are fertile 
and irrigation water is adequate, corn 
probably will not be an important crop 
in western Oregon. The climate is 
cooler than is ideal for corn and no 
use of fertilizers or good management 
can produce the big yields of the Corn 
Belt farmer. Some corn is grown, how
ever, even with this handicap.

The physiology of the plant as it re

lates to management and fertilizer prac
tice is an important yield factor. Both 
the physical properties and the nutrient 
deficiencies of the soil and the particu
lar needs of the plant must be con
sidered in selecting a fertilizer. Peren
nials and annuals, shallow and deep- 
rooted plants, legumes and non-legumes 
are likely to need different treatment 
in part because they have different 
growth habits.

Annuals and Perennials

Annuals such as garden crops must 
grow quickly and be ready for use in 
season. They need a complete fertilizer 
that is quickly available. Fertilizer 
placement must be such as to provide 
easy accessibility to the roots and yet 
not be injurious to either roots or 
foliage. Leafy vegetables need abun
dant nitrogen for succulent growth, 
beans need the emphasis on phosphorus 
for seed production, potatoes require 
plenty of potash for starch production. 
All need a balanced fertilizer in that 
soil deficiencies should be liberally cor
rected while the more abundant nu
trients, though not omitted, should be 
less liberally provided.

Perennials may remain a long time 
on the same soil and must be fertilized 
not for the present season alone but 
for the future as well. Fruit buds are 
differentiated the season before the har
vest comes. The vitality of the tree or 
other plant at that time is especially 
important. There are many fruit buds 
developed this year because the tree was 
in good vigor last year. A tree that has 
been stunted for ten years will not re
cover quickly, perhaps only in three to 
five years if conditions can be made 
sufficiently favorable. A one-year fer
tilizer trial under such conditions 
would be a waste of time and effort.

There are critical periods in the pro
duction cycle that must be anticipated 
before they occur. Without fruit bud 
differentiation there can be no harvest, 
but previous treatment must have been 

( Turn to page 44)
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SOME FOLKS ENJOY SNOW



Above: Picking gardenias in a large commercial greenhouse.

Under Cover:
Below: Cultivating shade-grown tobacco at Windsor, Conn.



Above/ Orange grove* along Highway No. 441  in sunny Florida.

In the Open:
Below: A celery harvest in fertile Santa Clara Valley, California.
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Correction and 
Explanation

It is said that “figures do not lie.” But sometimes, 
despite great care, mistakes are made, resulting in 
false impressions and subsequent rebuttals. In such 
a situation, about all a publication can do is to ac
knowledge the error and try to correct the false 

impression as quickly as possible. It is with that intention that we are devoting 
the following space to a communication from G. N. Hoffer relative to his article 
appearing in our last issue:

“A statistical error has been made by the author of the article ‘Soil Aeration and 
Crop Response to Fertilizers— 1947’ in the December 1947 issue of B e t t e r  C rops 
W it h  P l a n t  F ood. The writer was asked whether he was wearing leather 
spectacled when he assembled the data for Illinois shown in Table I. Then the 
following letter, in part, was received from Dr. F. C. Bauer, Professor of Soil 
Fertility, University of Illinois, January 14, 1948.

‘I  have just received the December 1947 issue of B e t t e r  C rops W it h  P l a n t  
F ood. Your article ‘Soil Aeration and Crop Response to Fertilizer— 1947’ 
immediately attracted my attention. Before reading the article I was dis
mayed to see, in prominently placed Table I, that Illinois farmers were 
growing such a small acreage of sweet clover and alfalfa. Surely the emphasis 
our extension workers have been placing on deep-rooted legumes over the 
past 30 to 40 years should provide a better record than this. I just could not 
believe these figures were correct. So I made a check on the records. I as
sembled the data for 1946 and figured the ratio. Instead of getting your
1-16.1 ratio, my figures gave a ratio of 1-6.2.

‘Such a difference caused me to wonder about the source of error. Check
ing back I found that you used only the acreages of alfalfa and sweet clover 
cut for hay. These totaled 501,000 acres in 1946. There were, however, an 
additional 921,000 acres of biennial sweet clover seeded, not for hay, but 
for use as a green manure crop for corn. Adding these acres into the 
previous total brings the correct total for the two legumes to 1,422,000 acres. 
In other words you credited us with only 35 per cent of our acreage in these 
two deep-rooted legumes.

‘If similar errors were made for other states, correcting Table I may not 
help our rank among the states, but it will, at least, show that we are not 
doing too bad a job in growing deep-rooted legumes with our cash and feed 
grain crops. If we consider the common clovers and lespedeza along with 
alfalfa and sweet clover, Illinois has a respectable balance of legumes in our 
total crop acreage. This record, however, is far from being what it should be. 
There are still many farmers that have not made proper use of legumes in 
their cropping systems. We hope we can improve this situation in due course 
of time.’

“Explanation: The writer regrets that he did not have the data on the acreages 
of sweet clover grown as a green-manuring crop in Illinois or in any of the other
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states listed in the table. Dr. Bauer’s source is in mimeo releases from the Illinois 
State Department of Agriculture. The ratio used for Illinois seemed to fit with 
the observations made on the numbers of fields of alfalfa and sweet clover found 
in some of the Illinois corn-producing counties during the past summer.

“Apparendy the detrimental soil-structure conditions reported in the article and 
the statistical fact that the average yield per acre of corn in Illinois for 1947 
dropped to 39.5 bushels from 57 in 1946 reflect a more serious soil tilth condidon 
with the 1-6.2 ratio than was anticipated by the writer. If the 1-6.2 ratio does 
not maintain better tilth, perhaps a 1-2, or a 1-1, ratio is needed.

“It has been suggested that the cases of poor corn fields reported in the article 
are the result of the weather conditions during 1947, but the fence-row soil samples 
and those from fields in which deep-rooted legumes had been grown do not 
support this assumption. The weather conditions served to accentuate these soil 
structure difficulties.

“Space will be used for future corrections of these ratios from other states. 
Please help me get straightened out. I would particularly appreciate the opinions 
of others regarding suitable ratios of deep-rooted legumes to crops in rotations 
with them .. . .  G. N. Hoffer.”

m In the publicity which has been given the
HlSing lS M l Losts increasing and currently high farm income,

too seldom has attention been drawn to the
rising costs of farming, already estimated at two and one-half times higher than 
they were before the war. These costs are expected to go still higher in 1948, and 
it is, therefore, gratifying to see recent releases from official agricultural sources 
putting emphasis on good farm practices which will cut cost corners.

Such a release was one under date of December 31 put out by the Extension 
Service of the New Jersey College of Agriculture, quoting John W . Carncross 
of the Agricultural Economics Department of Rutgers University. Mr. Carn
cross states that costs increased about 16 per cent from 1946 to 1947 and that the 
feed supply situation is the least favorable of any of the past five seasons.

“But feed costs are not the only ones that have risen,” the release says. “Every
thing else the farmer uses— seeds, machinery, building materials, containers, 
labor, taxes—have higher price tags. Price rises for fertilizers have been relatively 
less than for many other items of production, and so it will pay the farmer to 
continue to use them in optimum or liberal amounts to insure the best return 
from his crops.”

Wise use of fertilizer is one of the cost-cutting items on Carncross’s list. He 
suggests that farmers find out the amount of fertilizer each crop needs to produce 
best. Higher yields, too, can be obtained by improved practices, use of better 
varieties of seed, and better control of insects and diseases. Some of the mounting 
labor costs can be overcome by using labor-saving equipment.

“The use of high cost items of labor and materials should be limited to produc
tive livestock and land. In other words, cull out and sell low-producing cows and 
chickens and rest or seed unproductive land to soil-building crops. In short, more 
attention to good management will help some in meeting higher costs.”
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes Corn 
Cents Cents 

per bu. per bu.

Wheat 
Cents 
per bu.

Hay 
Dollars 
per ton

Cottonseed 
Dollars Truck 
per ton Crops

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June
Av. Aug. 1909- 

Julv 1914___ 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1922................ 22.8 65.9 100.4 74.5 96.6 11.64 30.42
1923................ . .  28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924................ . .  22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925................ . .  19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1926................ . .  12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927................ . .  20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928................ . .  18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929................ . .  16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930................ 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931................ 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932................ 6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................ 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934................ . .  12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935................ 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936................ 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937................ 8 .4 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938................ 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939................ 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940................ 9 .9 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941................ . .  17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942................ 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943................ 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944................ . .  20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945................ . .  22.4 42.6 139.0 200.0 114.0 149.0 15.10 51.80
1946 

December.. . .  29.98 43.5 126.0 210.0 122.0 192.0 17.70 91.50
1947 

January.. . . . .  29.74 39.0 129.0 220.0 121.0 191.0 17.50 90.40
February.. ..  30.56 31.9 131.0 228.0 123.0 199.0 17.50 88.20
March........ . .  31.89 33.6 139.0 235.0 150.0 244.0 17.40 88.00
April.......... . .  32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00
May........... . .  33.50 44.6 153.0 233.0 159.0 239.0 16.80 83.70
June........... . .  34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60
July............ 48.5 169.0 251.0 201.0 214.0 15 .IQ 79.00
August.. . . . .  33.15 38.1 161.0 270.0 219.0 210.0 15.30 75.50
September. . .  31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60
October.. . . . .  30.65 41.6 150.0 205.0 223.0 266.0 16.80 90.60
November. . .  31.87 40.0 166.0 195.0 219.0 274.0 17.30 89.10

1922................ 185
Index Numbers (Aug. 1909—-July 1914—  100)

228 95 114 116 109 98 135
1923................ 231 190 133 137 129 105 110 183
1924................ 185 190 98 170 166 141 107 147 143
1925................ 158 168 245 188 109 163 108 140 143
1926................ 101 179 189 134 116 138 112 98 139
1927................ 163 207 146 124 132 135 87 154 127
1928................ 145 200 76 134 131 113 95 152 154
1929................ 135 183 189 133 124 117 92 137 137
1930................ 77 128 131 123 93 76 93 98 129
1931................ 46 82 66 83 50 44 73 40 115
1932................ 52 105 55 62 50 43 52 46 102
1933................ 82 130 118 79 81 84 68 57 91
1934............... 100 213 64 91 127 96 111 146 95
1935................ 90 184 85 80 102 94 63 135 119
1936............... 100 236 164 106 163 116 94 148 104
1937................ 68 204 76 93 81 109 74 87 n o
1938............... 69 196 80 83 76 64 57 97 88
1939................ 73 154 100 85 88 78 67 94 91
1940................ 80 160 78 97 96 77 64 96 111
1941............... 137 264 116 107 117 107 81 211 129
1942............... 153 369 168 136 143 124 91 202 163
1943............... 160 405 188 232 174 154 125 231 245
1944............... 167 420 214 219 170 160 138 234 212
1945............... 181 435 199 228 178 169 127 230 224
1946 

December. 242 435 181 239 190 217 149 406 166
1947 

January... 240 390 185 351 188 216 147 401 238
February.. 246 319 188 260 192 225 147 391 275
March.. . . 257 336 199 268 234 276 147 390 299
April..........
May.........

260 301 211 265 254 271 145 390 295
270 446 220 265 248 270 142 371 286

June......... 275 460 224 284 288 247 135 353 215
July............ 289 485 242 286 313 242 127 350 189
August. . . 381 231 308 341 238 129 335 211
September. 252 407 214 273 374 275 136 335 179
October. . . 247 416 214 233 347 301 142 402 238
November. 257 400 238 222 341 310 146 395 272
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Wholesale Prices of Ammoniates

Nitrate Sulphate
of soda of ammonia

per unit N bulk per
bulk unit N

1910-14................ . . .  $2.68 $2.85
1923...................... 3.02 2.90
1924...................... 2.99 2.44
1925...................... 3.11 2.47
1926...................... 3.06 2.41
1927...................... 3.01 2.26
1928...................... 2.67 2.30
1929...................... 2.57 2.04
1930...................... 2.47 1.81
1931...................... 2.34 1.46
1932...................... 1.87 1.04
1933...................... 1.52 1.12
1934...................... 1.20
1935...................... 1.47 1.15
1936...................... 1.53 1.23
1937...................... 1.63 1.32
1938...................... 1.69 1.38
1939...................... 1.35
1940...................... 1.69 1.36
1941...................... 1.69 1.41
1942...................... 1.74 1.41 ,
1943...................... 1.75 1.42
1944...................... 1.75 1.42
1945...................... 1.42
1946

December........ 2.22 1.46
1947

January........... 2.36 1.46
February......... 2.41 1.46
March.............. 2.41 1.46
April................ 2.41 1.51
May................. 2.41 1.51
June................. 2.41 1.51
July.................. 2 .41. 1.59
August............. 2.53 1.60
September. . . . 2.66 1.73
October........... 2.66 1.78
November....... 2.66 1.78

Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phosphate.

High grade 
ground 
blood,

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

$3.50 $3.53 $3.37 $3.52
6.19 4.83 4.59 5.16
5.87 5.02 3.60 4.25
5.41 5.34 3.97 4.75
4.40 4.95 4.36 4.90
5.07 5.87 4.32 5.70
7.06 6.63 4.92 6.00
5.64 5.00 4.61 5.72
4.78 4.96 3.79 4.58
3.10 3.95 2.11 2.46
2.18 2.18 1.21 1.36
2.95 2.86 2.06 2.46
4.46 3.15 2.67 3.27
4.59 3.10 3.06 3.65
4.17 3.42 3.58 4.25
4.91 4.66 4.04 4.80
3.69 3.76 3.15 3.53
4.02 4.41 3.87 3.00
4.64 4.36 3.33 3.39
5.50 5.32 3.76 4.43
6.11 5.77 5.04 6.76
6.30 5.77 4.86 6.62
7.68 5.77 4.86 6.71
7.81 5.77 4.86 6.71

14.63 11.37 12.14 11.17
12.98 11.06 12.14 10.32
10.01 11.06 12.14 10.17
11.98 11.06 12.50 10.50
11.72 10.79 12.75 11.39
10.55 9.98 12.75 8.80
10.94 9.98 12.75 8.26
12.56 9.98 12.75 8.66
13.01 9.98 12.75 8.73
13.65 10.41 12.75 10.72
15.00 10.85 12.75 13.66
14.22 11.06 12.75 11.53

Index Numbers (1 9 1 0 -1 4 = 1 0 0 )
1923.......................... 112 102 177 137 136 147
1924.......................... 111 86 168 142 107 121
1925.......................... 115 87 155 151 117 135
1926.......................... 113 84 126 140 129 139
1927.......................... 112 79 145 166 128 162
1928.......................... 100 81 202 188 146 170
1929.......................... 96 72 161 142 137 162
1930.......................... 92 64 137 141 12 130
1931.......................... 88 51 89 112 63 70
1932.......................... 71 36 62 62 36 39
1933.......................... 59 39 84 81 97 71
1934.......................... 59 42 127 89 79 93
1935.......................... 57 40 131 88 91 104
1936.......................... 59 43 119 97 106 131
1937.......................... 61 46 140 132 120 122
1938.......................... 63 48 105 106 93 10O
1939.......................... 63 47 115 125 115 111
1940.......................... 63 48 133 124 99 96
1941.......................... 63 49 157 151 112 126
1942.......................... 65 49 175 163 150 192
1943.......................... 65 50 180 163 144 189
1944.......................... 65 50 219 163 144 191
1945.......................... 65 50 223 163 144 191
1946 360 317December............ 83 51 418 322
1947 293January............... 88 51 371 313 360

February............. 90 51 286 313 360 289
March.................. 90 61 342 313 371 298
April.................... 90 53 335 306 378 324
May..................... 90 53 301 283 378 250
June..................... 90 53 313 283 378 234
July...................... 90 56 359 283 378 246
August................. 94 56 372 283 378 248
September........... 99 61 390 295 378 305
October................ 99 62 429 307 378 388
November........... 99 62 406 313 378 328
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Wholesale Prices of Phosphates
Tennessee Muriate 
phosphate of potash 

Super- Florida rock. bulk.

and Potash * *
Sulphate Sulphate 
of potash of potash 
in bags, magnesia.

Manure
salts
bulk.

phosphate land pebble 75% f.o.b. per unit, per unit. per ton, per unit.
Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. At

* more, mines, bulk, bulk. lantic and lantic and lantic and lantic and
per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1

1910-14........... S3.61 S4.88 $0,714 $0,953 $24.18 $0,657
1923................. 3.08 7.50 .588 .836 23.32
1924................. 2.31 6.60 .582 .860 23.72 • • • •

1925................. .600 2.44 6.16 .584 .860 23.72
1926................. 3.20 5.57 .596 .854 23.58 .537
1927................. .525 3.09 5.50 .646 .924 25.55 .586
1928................. 3.12 5.50 .669 .957 26.46 .607
1929................. 3.18 5.50 .672 .962 26.59 .610
1930................. 3.18 5.50 .681 .973 26.92 .618
1931.................. .485 3.18 5.50 .681 .973 26.92 .618
1932................. 3.18 5.50 .681 .963 26.90 .618
1933................. .434 3.11 5.50 .662 .864 25.10 .601
1934................. 3.14 5.67 .486 .751 22.49 .483
1935.................. 3.30 # 5.69 .415 .684 21.44 .444
1936................. .476 1.85 5.50 .464 .708 22.94 .505
1937................. 1.85 5.50 .508 .757 24.70 .556
1938................. .492 1.85 5.50 .523 .774 15.17 .572
1939................. .478 1.90 5.50 .521 .751 24.52 .570
1940................. .516 1.90 5.50 .517 .730 24.75 .573
1941................. .547 1.94 5.64 .522 .780 25.55 .367'
1942................. 2.13 6.29 .522 .810 25.74 .205
1943................. .631 2.00 5.93 .522 .786 25.35 .195
1944................. .645 2.10 6.10 .522 .777 25.35 .195
1945................. .650 2.20 6.23 .522 .777 25.35 .195
1946 

December.. .700 2.60 • 6.60 .535 .797 26.00 .200
1947

January .700 2.60 6.60 .535 .797 26.00 .200
February. . . .720 2.60 6.60 .535 .799 26.00 .200
March........ .740 2.75 6.60 .535 .797 26.00 .200
April .740 2.97 6.60 .535 .797 26.00 .200
M ay........... .740 2.97 6.60 .535 .797 26.00 .200
June........... .752 2.97 6.60 .3301 .5891 12.761 .176
July.............. .760 2.97 6.60 .353 .629 13.63 .188
August........ .760 3.08 6.60 .353 .629 13.63 .188
September. . .760 3.42 6.60 .353 .629 13.63 .188
October. . . . .760 3.42 6.60 .375 .669 14.50 .200
November. . .760 3.42 6.60 .375 .669 14.50 .200

Index Numbers (1 9 1 0 -1 4 =  100)
1923...................... 103 85 154 82 88 96
1924...................... 94 64 135 82 90 98
1925...................... 110 68 126 82 90 98
1926...................... 112 88 114 83 90 98 82
1927..................... 100 86 113 90 97 106 89
1928..................... 108 86 113 94 100 109 92
1929...................... 114 88 113 94 101 110 93
1930.-................... 101 88 113 95 102 HI 94
1931...................... 90 88 113 95 102 111 94
1932...................... 85 88 113 95 101 111 94
1933...................... 81 86 113 93 91 104 91
1934..................... 91 87 110 68 79 93 74
1935..................... 92 91 117 58 72 89 68
1936...................... 89 51 113 65 74 95 77
1937..................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939..................... 89 53 113 73 79 101 87
1940..................... 96 53 113 72 77 102 87
1941..................... 102 54 n o 73 82 106 87
1942..................... 112 59 129 73 85 106 84
1943..................... 117 55 121 73 82 105 83
1944..................... 120 58 125 73 82 105 83
1945..................... 121 61 128 73 82 105 83
1946

December........ 131 72 135 76 84 108 83
1947

January........... 131 72 135 75 84 108 83
Februury......... 134 72 135 75 84 108 83
March.............. 138 76 135 76 84 108 83
April................ 138 82 135 75 84 108 83
May................. 138 82 135 75 84 108 83
June................. 140 82 135 60 62 53 80
July.................. 142 82 135 64 66 56 82
August............. 142 85 135 64 66 56 82
September. . . . 142 95 135 64 66 56 82
October............ 142 95 135 68 70 60 83
November.. . . 142 95 135 68 70 60 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm

Prices paid 
by farmers 

for com
modities

Wholesale 
prices 

of all corn- Fertilizer Chemical Organic Superphos
prices*1 bought* mod itiesf material^ ammoniatea ammoniates phate Potash**

1923.............. 143 152 147 114 107 144 103 79
1924............... 143 152 143 103 97 125 94 79
1925............... 156 156 151 112 100 131 109 80
1926............... 146 155 146 119 94 135 112 86
1927........... 142 153 139 116 89 150 100 94
1928............... 151 155 141 121 87 177 108 97
1929............... 149 154 139 114 79 146 114 97
1930............... 128 146 126 105 • 72 131 101 99
1931............... 90 126 107 83 62 83 90 99
1932............... 68 108 95 71 46 48 85 99
1933.............. 72 108 96 70 45 71 81 95
1934............... 90 122 109 72 47 90 91 72
1935............... 109 125 117 70 45 97 92 63
1936............... 114 124 118 73 47 107 89 69
1937............... 122 131 126 81 50 129 95 75
1938............... 97 123 115 78 52 101 92 77
1939............... 95 121 112 79 51 119 89 77
1940............... 100 122 115 80 52 114 96 • 77
1941............... 124 131 127 86 56 130 102 77
1942............... 159 152 144 93 57 161 112 77
1943............... 192 167 151 94 57 160 117 77
1944............... 195 176 152 96 57 174 120 76
1945............... 202 180 154 97 57 175 121 76
1946 

December.. 264 225 204 127 67 376 131 78
1947 

January. . . 260 227 206 126 69 359 131 78
February. . 262 234 209 124 70 329 134 78
March....... 280 240 216 128 70 354 138 78
April.......... 276 243 215 129 71 354 138 78
May.......... 272 242 215 127 71 339 138 78
June........... 271 244 215 125 71 343 140 63
July........... 276 244 219 128 72 359 142 67
August 276 249 223 130 75 364 142 67
September. 286 253 230 133 79 372 142 67
October.. . 289 254 230 136 80 387 142 71
November. 287 257 231 135 80 380 142 71

* U. S. D. A. figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific farm  products revised from  a calendar year to a crop-year basis. Truck 
crops index ad justed to the 1924 level of the all-com m odity index, 

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

made by the D epartm ent of A gricu ltural 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.

i A ll  p o tash  sa lts  now  quoted F.O.B. m ines o n ly t m anure sa lts  since Ju n e  1941, 
o th e r c a rr ie rs  since Ju n e  1947. . .  ..

** The w eig h ted  a v e ra g e  o f p rices a c tu a lly  paid  fo r  potash  a re  lo w e r tn an  tne  
an n u a l a v e ra g e  because since 1926 o v e r  90%  o f th e  potash  used in  a g ric u ltu re  has 
been con trac ted  fo r  d n rin g  th e  discount period . Since 1937, th e  m axim um  discount 
h as been 12 % . A pplied  to  m u ria te  o f  potash , a  p rice  s lig h t ly  above **471 per  
u n it KiO th u s  m ore n e a r ly  ap p ro x im ates th e  an n u a l a v e ra g e  th an  do prices based  
on a r ith m e tic a l a v e ra g e s  o f m on th ly  quotations.



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
"Annual Report, State Chemist of Florida, 

Year Ending December 31, 1946," Talla- 
hassee, Fla.

"Effect of Fertilizers on Soil Acidity and 
Alkalinity," Agr. Exp. Sta., Okla. A €r M, Still- 
water, OkJa’> Fid. B-312, Nov. 1947, Horace 
J. Harper.

"The Inspection of Commercial Fertilizers 
and Agricultural Lime Products for 1947," Re
lated Services Div., Univ. of Vt., Burlington, 
Vt., Rpt. 7, Sept. 1947, Lewell S. Walker and 
Eugene F. Boyce.

"Fertilizer Supplies and Usage," Agr. Ext. 
Serv., College of Agr., Univ. of Wis., Madison, 
Wis., Spec. Cir., Oct. 1947, Emil Truog, C. /. 
Chapman, and K. C. Berger.
Soils

"Terracing for Erosion Control," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Bui. 507, 
July 1947, Marion Clark and J. C. Wooley.

"Saving Soil," Agr. Ext. Serv., N. D. Agr. 
College, Fargo, N. D., Spec. Cir. A -lll , June 
1947.

"Synthetic Compost for Mushroom Grow
ing," Agr. Exp. Sta., Pa. State College, State 
College, Pa., Bui. 482, Nov. 1946, James W. 
Sinden.

"The Soils of Fulton County, Pennsylvania, 
Their Origin, Classification and Use," Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Bui. 487, June 1947, Howard W. Higbee.
Crops

"Effects of Some Environmental Factors on 
the Seed and Lint of Cotton," Agr. Exp. Sta., 
Ala. Polytechnic Inst., Auburn, Ala., Bui. 263, 
Aug. 1947, D. G. Sturkie.

"Seed-bed Preparation and Cultivation for 
Sugar Beets," Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Bui. 701, July 1947, L. D. 
Doneen.

"Annual Flowers for Canadian Gardens," 
Div. of Hort., Exp. Farms Serv., Dominion 
Dept, of Agr., Ottawa, Can., Publ. 796, Oct. 
1947, Isabella Preston and R. W. Oliver.

"Sprinkler Irrigation of Orchards in British 
Columbia," Dominion Dept, of Agr., Exp. Sta., 
Summerland, B. C„ Can., Publ. 797, Sept. 
1947, J. C. Wilcox.

"Winter Wheat Varieties and Their Produc

tion in Alberta," Dominion Dept, of Agr., 
Ottawa, Can., Publ. 799, Sept. 1947, W. D. 
Hay, A. G. O. Whiteside, G. B. Sanford, and 
A. E. Palmer.

"Seed Potato Certification in Colorado," Agr. 
Ext. Serv., Colo. A & M, Fort Collins, Colo., 
Ext. Cir. 153-A, July 1947, Cecil W. Frutchey.

"Annual Report of the Director of Agricul
tural Extension, Kentucky, 1946," Agr. Ext. 
Div., Univ. of Ky., Lexington, Ky., Cir. 441, 
June 1947, T. R. Bryant.

"Fruit Varieties for Minnesota," Agr. Ext. 
Serv., Univ. of Minn., St. Paul 8, Minn., Ext. 
Bui. 224 (Rev. April 1946), W. H. Alderman 
and W. G. Brierley.

"Production of Hairy Vetch and Its Utiliza
tion for Cotton Production," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bui. 
436, June 1946, J. L. Anthony.

"Tests of Corn Hybrids and Varieties in 
Mississippi, 1946," Agr. Exp. Sta., Miss. State 
College, State College, Miss., Bui. 441, Feb. 
1947, Robert C. Eckhardt, W. A. Douglas, and 
A. L. Hamner.

"Grazing Beef Cattle on Winter Growing 
Crops, 1946-47 Results," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Cir. 133, 
Oct. 1947, Ray H. Means and H. W. Bennett.

"Winter Grazing in South Mississippi, 1946- 
47 Results," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Cir. 134, Oct. 1947, 
John B. Gill.

"Small Grain Variety Test at the Delta 
Branch Station," Agr. Exp. Sta., Miss. State 
College, State College, Miss., Cir. 135, Aug. 
1947, John M. Green.

"Soybean Production in Missouri," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Bui. 506, 
June 1947, B. M. King.

"Grape Culture; Planting, Handling and 
Later Care," Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Cir. 316, July 1947, T. J. 
Talbert.

"Annual Report of the Board of Control for 
the Fiscal Year Ending June 30, 1946," Agr. 
Exp. Sta., Univ. of Nev., Reno, Nev., 1947.

"4-H Tobacco Manual," Agr. Ext. Serv., 
Univ. of N. C., Raleigh, N. C., Club Series 
No. 11, April 1947, Roy R. Bennett, Howard 
R. Garriss, and James T. Conner.

"A Good Year of Peace and Progress " Agr. 
Ext. Serv., N. C. State College, Raleigh, N. C.

37
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"How to Plant Your Trees,” Agr. Exp. Sta., 
Ohio Div. of Forestry, Wooster, Ohio, Forestry 
Publ. No. 79, Jan. 1946.

"Factors Affecting Selection of Strawberry 
Varieties for Oklahoma,” Agr. Exp. Sta., Still
water, Okla., Exp. Sta. Bui. B-311, Oct. 1947, 
G. F. Gray.

"Profits in Gardening,” Agr. Ext. Serv., 
Utah State College, Logan, Utah, N. S. 126 
(Rev.), Dr. E. Milton Andersen, Dr. George 
F. Knowlton, and Dr. Leonard H. Pollard.

",Information for Virginia Fruit Growers, 
1947,” Agr. Ext. Serv., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. No. 131, Rev. Feb. 1947.

"4-H Project Manual, Vegetable Gardening,” 
Agr. Ext. Serv., Va. Polytechnic Inst., Blacks
burg, Va., Cir. E-376 (Rev.), March 1946.

"Tobacco Plant Bed Management,” Agr. 
Ext. Serv., Va. Polytechnic Inst., Blacksburg, 
Va., Cir. 437, Sept. 1947.

‘‘Managing the Small Forest,” Forest Serv., 
Soil Conservation Serv. and Ext. Serv., U. S. 
D. A., Farmers’ Bui. No. 1989, May 1947.

Economics
‘‘Pioneer Farming and Municipal Finance in 

the Sangudo-Winfield Area of Alberta, 1941,” 
Marketing Serv., Economics Div., Dominion 
Dept, of Agr., Ottawa, Can., Publ. 791, July 
1947, B. K. Acton and C. C. Spence.

‘‘A New Technique of Field Crop Labor 
Analysis,” Agr. Exp. Sta., Colo. A & M, Fort 
Collins, Colo., Tech. Bui. 36, June 1947, Ray
mond T. Burdick.

‘‘Indiana's Agriculture: Its Output, Costs, 
and Trends,” Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., S. B. 523, Aug. 1947, Lynn S. 
Robertson and Earl L. Butz.

‘‘Agricultural Changes from 1910 to 1945 in 
a Central Indiana Township,” Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., Sta. Bui. 524, 
1947, Robert W. Schoeff and Lynn S. Robert
son.

‘‘Financial Results of the Operation of Large 
Sugar Cane Farms in Louisiana for Nine Years, 
1937 to 1945,” Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bui. No. 419, June 1947, J. 
Norman Efferson, Mildred Cobb, and Felix E. 
Stanley.

‘‘Grade Quality of Maine Potatoes,” Agr. 
Exp. Sta., Univ. of Maine, Orono, Maine, Bui. 
450, July 1947, William E. Schrumpf.

‘‘Farm Management and Production Costs 
on 40 Farms in Northeast Mississippi,” Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Bui. 443, March 1947, W. J. Edens.

"Farm Youth in Missouri,” Agr. Exp. Sta., 
Univ. of Mo., Columbia, Mo., Bui. 504, June 
1947, Margaret L. Bright and C. E. Lively.

‘‘Trends in Contributions to Missouri and 
U. S. Cash Farm Income, 1924-1945,” Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Re
search Bui. 406, April 1947, R. L. Kohls.

‘‘Virginia’s Public Lands—How They Are 
Used,” Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bui. 408, July 1947, John 
Mason and W. L. Gibson, Jr.

‘‘Workers in Subjects Pertaining to Agricul
ture in Land-Grant Colleges and Experiment 
Stations, 1946-47,” Agr. Research Admin., U. 
S. D. A., Washington, D. C., Misc. Publ. No. 
625, July 1947, Betty T. Richardson.

"Mexican Chickpeas ( Garbanzos) in the Ex
port Market, A Review of Recent Trends,”  
Mexican-United States Agr. Comm., U. S. 
D. A., Rpt. No. 1, Jan. 1947.

"Report of the Philippine-United States Agri
cultural Mission,” Office of Foreign Agr. Re
lations, U. S. D. A., Washington, D. C., I.A.C. 
Series No. 5, June 1947.

"Report of the China-United States Agricul
tural Mission,” Office of Foreign Agr. Rela
tions, U. S. D. A., Washington, D. C., Rpt. 
No. 2, May 1947.

The Storage of Nitrogen 
by Different Legnmes

f  An interesting study of nitrogen 
fixation by various legumes, made by
I. E. Miles, is reported in Mississippi 
Agricultural Experiment Station Cir
cular 126, entitled “The Storage of 
Nitrogen by Different Legumes.” The 
9 to 13 different legumes studied were 
grown in pots containing several soils. 
The number and weight of nodules on 
the different kinds of plants were de
termined, considerable variation being 
shown among the plants. Bur clover

had 40, the fewest number of nodules 
per plant studied, while common vetch 
had 311, the greatest number. Crim
son clover produced nodules with the 
lowest average weight, .032 grams, 
while velvet beans produced the heavi
est nodules, 1.273 grams.

The nitrogen contents of tops, roots, 
and nodules were determined and ex
pressed in terms of percentage of nitro
gen and grams per plant. The tops 
tended to be higher in nitrogen con
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tent than the roots, although there were 
some exceptions. The roots varied with 
1.53 to 2.31 per cent nitrogen, while the 
tops varied from 1.45 per cent for Per
sian clover to 2.87 for velvet beans. 
The nodules were considerably higher 
in nitrogen, varying from 3.79 per cent 
for Persian clover to 6.34 for velvet 
beans. Considering the nitrogen in the 
total plants, kudzu contained the great
est amount per plant, while bur clover 
contained the least.

The author points out that from the 
practical viewpoint, the total weight per 
acre would be more important since the 
population would be greater with some 
plants than others. Of particular sig

nificance was the distribution of nitro
gen between the roots and tops, since in 
many cases the tops are removed either 
by pasturing or for hay, with the nitro
gen in the roots remaining to enrich 
the soil.. In most cases, less than 20 
per cent of the nitrogen in the plant 
occurred in the roots, although lespe- 
deza sericea and kudzu ran consider
ably higher, around 30 per cent. On 
the other hand, crimson clover and 
hairy vetch contained less than 10 per 
cent of their nitrogen in the roots. 
These ratios varied somewhat with 
maturity of the plants and also with the 
soil on which the plant was growing, 
judging from some of the data pre
sented.

Measuring Productive Capacity of Pastures 
Through Maintenance Studies 

With Mature Steers
f  The great interest in pasture im

provement and utilization during re
cent years has led to problems of the 
best way to measure productivity of 
pastures. The easiest way to measure 
such productivity is by means of har
vesting and weighing the plants grow
ing on the pasture. Objection to this 
is raised by those who think that the 
results thus obtained may not neces
sarily be a true representation of pasture 
productivity since in the final analysis 
the value of a pasture is determined 
by the way if can support animals 
grazing on it. It is recognized, how

ever, that there are difficulties inherent 
in trying to measure productivity of a 
pasture by weighing the animals or the 
products produced as a result of grazing 
on a pasture. These problems are dis
cussed and comparisons of results ob
tained are given by A. O. Rhoad and 
R. B. Carr in U. S. Department of 
Agriculture Technical Bulletin 890 en
titled “Measuring Productive Capacity 
of Pastures Through Maintenance 
Studies With Mature Steers.” The 
comparison and conclusions reached 
will be of value and interest to all 
dealing with pasture research problems.

F ertiliz ers  in Northern Wisconsin
(From  page 16)

forests of the area were logged, and the 
second growth timber and pulpwood 
which were harvested drew still further 
on the mineral reserves of these soils.

Getting back to our story of these 
phenomenal responses of grain and

legume hay to treatment with fertiliz
ers, the summary of all grain plots is 
shown in Table 3. These data tell the 
story of the great opportunity for in
creasing feed production in northern 
Wisconsin.
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In commenting on the data presented 
in Table 3, I wish to point out again 
that while the number one deficiency 
of these soils appears to be phosphorus, 
and the response of the grain crops 
shows this to be true, yet the supple
menting of phosphate with potash has 
in most cases stepped up the yield, even 
of grain. But-look at the response of the 
hay crop the second year to treatment 
with potash in combination with phos
phate! Clover, in fact all members of 
the legume family, are heavy feeders on 
potash. So, it does appear that, consid
ering the influence of fertilizers on the 
second year hay crop, farmers should 
use such mixtures as 0-20-20 or 0-12-12 
which contain equal parts of phosphate 
and potash. This is especially true for 
the lighter, sandier types of soil in the 
area. The groups of soils, including the 
Kennan loams and sandy loams, need 
potash as badly as they need phosphate. 
On the red clay soils of the Lake Su
perior fringe our results seem to indi
cate that a two-to-one ratio of phos- 
phate-potash, such as 0-20-10 or 0-14-7, 
may be most economical.

Nitrogen Fertilizers for Grains

I haven’t said anything yet about the 
use of nitrogen for grains, and really 
here is a story that should be told. In 
all of our demonstration plots on grain 
we included a treatment of ammonium 
nitrate as a supplement to 0-20-0 and 
0-20-20.

Ammonium nitrate was applied at 
rates ranging from 65 to 100 pounds 
per acre as a top-dressing after the grain 
had been seeded and has paid off in 
substantial increases in yield of grain 
on many farms. It usually produces 
an increase in the growth of straw 
which in turn makes possible the more 
complete utilization of the mineral fer
tilizers—phosphate and potash. We 
cannot expect minerals to produce in
creases in grain yields if the number 
one limiting element is nitrogen. Based 
on the results of three years’ demon
strations I am now recommending quite 
generally the application of from 75

to 100 pounds per acre of ammonium 
nitrate (or its equivalent in other nitro
gen fertilizers) in addition to the basic 
treatment with about 300 pounds of 
0-20-20 or 0-20-10.

A summary of the yield data of all 
grain plots, where a comparison of 
0-20-0 and 0-20-20 with and without 
ammonium nitrate was made, is shown 
in Table 4.

Where soils are only moderately 
short on nitrogen such mixtures as 3-12- 
12, 4-12-8, or 3-18-9 may be substituted 
for 0-20-20 or 0-20-10. However, where 
there is a definite shortage of nitrogen, 
that is, where farmers anticipate that 
the growth of straw will be short, on 
such fields we do recommend the appli
cation of ammonium nitrate or other 
nitrogen fertilizer along with the phos- 
phate-potash fertilizer.

Summary of Recommendations

1. Lime all acid cropland at rates of 
from 2 to 4 tons per acre. Have soils 
tested to determine how much lime to 
apply.

2. Top-dress timothy or other grass
land meadows in the spring with am
monium nitrate or other nitrogen ferti
lizer. (Apply ammonium nitrate at 
from 150 to 200 pounds per acre, or 
ammonium sulphate, cyanamid, Or ni
trate of soda at rates from 200 to 275 
pounds per acre.) Supplement these 
nitrogen fertilizers with from 200 to 
250 pounds of 0-20-20 or 0-20-10 per 
acre, especially those fields which have 
been in sod for several years and where 
little or no manure or commercial fer
tilizer has been applied.

3. Increase acreage of grain crops— 
both fall-seeded wheat or rye and spring 
grain. Seed down with clover or al
falfa, timothy or brome grass. (Lime 
needed for alfalfa.)

A. For fall-seeded grain, wheat or 
rye, apply 3-12-12, 4-12-8, 3-18-9, or
2-12-6 at rates up to 300 pounds per 
acre. Top-dress winter wheat or rye 
in the spring with ammonium nitrate 
or- other nitrogen fertilizer at rate from 
75 to 150 pounds per acre.
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T a b l e  4 .— A v e r a g e  Y i e l d s  f o r  2 3  G r a in  P l o t s — 1 9 4 5  a n d  1 9 4 6 — W h e r e  a  C o m 
p a r is o n  W a s  M a d e  o f  0 -2 0 -0  W i t h  0 -2 0 -1 0  a n d  0 - 2 0 - 2 0 ,  W i t h  a n d  W i t h o u t  
A m m o n i u m  N i t r a t e  ( N i t r a t e  A p p l i e d  a s  a  T o p -d r e s s i n g  a t  A v e r a g e  R a t e  o f  
8 7  P o u n d s  P e r  A c r e  A f t e r  S e e d i n g )

Oats figured at average value of 75tf per bushel; straw at $5 per ton.

Treatment 
(Av. For All Plots)

Yield
Per

Acre
Grain

Yield
Per

Acre
Straw

Bushels
In

crease
Grain

Pounds
In

crease
Straw

Value of 
Increase 
Grain & 

Straw

Cost
of

Ferti
lizer

Net
Profit

Per
Acre

270# of 0-20-0 55.2 2,302 16.9 522 $13.98 $3.69 $10.29

270# of 0 -20-0  +85#  
of ammonium nitrate 64.2 2,787 25.9 1,007 21.94 6.24 15.70

270# of the average 
of 0-20-10 & 0-20-20  
plots 60.9 2,646 22.6 866 19.12 6.59 12.53

270# of the average 
of 0-20-10 & 0-20-20  
plots +  85# of am
monium nitrate 70.8 3,279 32 .5 1,499 28.12 9.14 18.98

No fertilizer 38.3 1,780

B. For spring-seeded grain apply 
0-20-20 or 0-20-10 (0-12-12 and 0-14-7 
may be substituted) at rates from 250 
to 350 pounds per acre. Where straw 
growth is apt to be short, supplement 
with ammonium nitrate or other nitro
gen fertilizer and apply as a top-dress
ing after seeding at rate from 75 to 150 
pounds per acre. (Where fertilizers are 
applied broadcast ahead of seeding the 
ammonium nitrate or other nitrogen 
fertilizer can be mixed with 0-20-20 or 
0-20-10 and applied together. Where 
the combination fertilizer grain drill 
is used for sowing grain and fertilizer, 
do not apply ammonium nitrate or 
other nitrogen fertilizer in contact with 
seed grain since it will injure the ger
mination of the seed.)

4. Where manure is applied to fields 
seeded either to spring grain or applied 
as a top-dressing on winter grain— 
nitrogen fertilizer should be omitted 
and the rates per acre of 0-20-20 or 
0-20-10 can be cut in half.

I know that some readers of this 
article will say: “Better let this coun
try go back to native forests and wild

life.” True, northern Wisconsin is 
known far and wide as “Vacationland” 
with its hundreds of summer resorts 
and good fishing on the thousands of 
lakes studded in a natural setting of 
poplar and pine. And it’s true that in 
our program of land zoning some areas 
have been closed to farming. Some 
farming areas were so sparsely setded 
that it was necessary to move these 
few farmers out and establish them in 
areas more thickly settled.

On the other hand, there are some 
well-developed farms and farming areas 
in these northern counties. The 1940 
census records a total of 8,204 farms in 
the six counties— Bayfield, Ashland, 
Iron, Price, Vilas, and Sawyer—where 
our demonstrations were conducted. 
If we were to include in this so-called 
north country the upper one-fourth 
of the State of Wisconsin, we are really 
dealing with the problems of some 20,- 
000 families who are deriving a large 
part of their livelihood from the in
come off farms. Most of the farmers 
in this area have cast their lot and in
tend to stay with farming as a vocation.
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The chances for their fulfilling these 
intentions are excellent.

N o t e : The writer of this article wishes to ac
knowledge the liberal contribution of fertilizers by 
the Spencer Chemical Company, the Coke Oven 
Ammonia Research Bureau, The Middle West Soil

Improvement Committee, and The American Pot
ash Institute. I wish also to acknowledge the 
wholehearted cooperation and assistance rendered 
by County Agents Roy J. Holvenstot, Milo Johan
sen, H. W. Kinney, W. D. Rogan, Russell Johan
nes, Herman Smith, and Sherman Weiss, and as 
well the assistance and help given by David Holt, 
Superintendent of the Ashland Branch Station, and 
N. O. Stephenson, District Soil Conservationist.

Is a Twa-to-One Agriculture Passible . . .  ?
(From page 24)

This is also the explanation of why 
Southeastern soils are poor even in those 
few locations where there still may be 
found virgin conditions. In other 
words, the soils of the Southeastern 
states have a one-to-one clay—kaolinite 
—and largely as a result a one-to-one 
agricultural economy; whereas the great 
agricultural state of Iowa for instance, 
because it is farther removed from the 
equator and borders a semi-arid region, 
has a two-to-one clay—montmorillon- 
ite—and consequently a two-to-one 
agricultural economy. The one-to-one 
agricultural economy will continue in 
the Southeast until such a time as a 
solution to this soil handicap Can be 
found.

Some way of greatly increasing the 
water-holding capacity of these soils 
must be found or irrigation must be 
practiced, for the rainfall in the South
east although abundant, is not ideally 
distributed and Southeastern soils with 
their kaolin clay content cannot retain 
a sufficient amount of available water 
to supply crops adequately during pe
riods of drought. At the same time it 
would be desirable and appears to be 
essential that the ionic exchange ca
pacity of these soils be increased so that 
with proper fertilization the clay can 
be so saturated with available non- 
leachable cationic nutrients that crops 
will have optimum supplies at their 
disposal at all times.

Southern agriculturists early learned 
that a partial solution to this problem 
could be obtained by applying organic

matter to the soil in the form of crop 
residues, green manures, and barnyard 
manure, a soil management practice 
that has proved to be especially valu
able to farming of northern Europe and 
the United States. The application of 
organic matter will greatly increase the 
water-holding capacity of Southeastern 
soils and, in addition, it will increase 
the ionic exchange capacity, for humus 
has an even higher exchange capacity 
than montmorillonite. Unfortunately, 
however, warm humid climates do not 
encourage desirable quantities of or
ganic matter to remain very long in 
well-drained soils. The climate in the 
Southeastern states is such that or
ganic matter becomes almost completely 
oxidized within a comparatively few 
months following incorporation in the 
soil, and most Southeastern farmers are 
aware of this condition and make no 
attempt to accomplish the impossible. 
It is apparent that Southeastern soils 
either must be reconstructed, or a soil 
amendment must be found that is 
equal or superior to organic matter and 
which will have a more lasting influ
ence—if possible an influence not ter
minating in months but extending over 
a period of a century or more.

It was with the above in mind that 
workers at Clemsoa College have been 
weighing the possibility of counteract
ing nature’s trend toward a one-to-one 
economy which is now far advanced in 
the Southeast and in many other parts 
of the world. They would like to re
turn to the soils of the Southeast the



January 1948 43

Fig. 3 . Relative growth of rye seedlings on treated and untreated Norfolk Soil.

silicon which nature has taken away. 
They would like to restore to these 
soils, at least in part, the characteristics 
of montmorillonite and thereby greatly 
increase their present water-holding and 
exchange capacities. If this could be 
done, then with proper fertilization the 
abundant rainfall and long growing 
season which the Southeast enjoys could 
be capitalized upon, and it should be 
possible to multiply the food production 
of the South many times. And if this 
were possible in the Southeast, of 
course, the same practices would bear 
similar fruit in all subtropical and tropi
cal humid regions of the earth, a fact 
that would change entirely the present 
outlook for population limits for all 
tropical and subtropical regions.

Three possibilities offer themselves 
for careful consideration and study: 
First, the conversion of the kaolinite 
in the soil back to montmorillonite; sec
ond, the application of silicon com
pounds, possibly of the nature of colloi
dal silica or silica gel; and third, the 
application of crude montmorillonite, 
or montmorillonite-like minerals, or 
clay soil of a high montmorillonite con

tent. Some of these methods of ap
proach have yielded interesting results 
in the Clemson College laboratories.

The possibility of synthetically pro
ducing a desirable clay mineral in the 
soil is now under investigation at Clem
son College and the problems presented 
do not appear to be insurmountable. 
Interesting results have been secured 
simply from incorporating in the soil 
impure montmorillonite. Here it was 
found that applications of impure mont
morillonite in amounts ranging from 
0 to 16 per cent increased the water- 
holding capacity of Norfolk sandy 
loam, from a, moisture equivalent of 
about 4 per cent for untreated soil, to 
about 60 per cent where as much as 
16 per cent of the montmorillonite had 
been applied. Likewise, the base-ex
change capacity of the same Norfolk 
sandy loam has been increased from 
about 3 milliequivalents to about 13 
milliequivalents.

Further test with soil-montmoril- 
lonite mixtures have shown that when 
the exchange capacities of the various 
mixtures were saturated with what was 
considered to be well-balanced cationic
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fertility and planted to rye the differ
ences in growth between the untreated 
and treated pots were very striking. 
An increase in the quantity of avail
able non-leachable fertility was imme
diately reflected in increased growth. 
This is illustrated in Figure 3. Figure 
3 shows the comparative growth of rye 
grown in an untreated pan of Norfolk 
sand from the South Carolina Sand 
Hills region and a treated pan of the 
same soil where the exchange capaci

ties of both soils were saturated with 
fertility.

It appears therefore that a two-to- 
one agriculture is a possibility in the 
Southeast and in all subtropical and 
tropical humid climates. A practical 
solution along the lines outlined should 
be sought and, for the good of man
kind, such investigations should be car
ried on without undue delay. The 
vista thus opened appears to present 
possibilities of startling dimensions.

The Integration of Crop Yield Factors
(From page 26)

such as to develop a large healthy 
plant, neither overfed to produce exces
sive growth nor so starved that there 
is no reserve of food and nutrient in the 
fruit and leaf spurs to stimulate abun
dance of fruit buds.

Fruit buds initiated this year usually 
do not open until next year. The vigor 
of the plant at blossoming time and 
following may determine the set of 
fruit. Spring application of fertilizer 
before blossoming may have a favor
able effect especially in soils in a low 
state of fertility. Again, over-fertiliza
tion is not desirable. No fertilizer pro
gram can guarantee a good harvest be
cause too many other factors, such as 
the weather at critical times, play an 
important part in pollination and fruit 
drop which may occur before harvest.

The soil is only one yield factor but 
an important one. The soil is a physi
cal system made up of a mixture of 
sand, silt, and clay with a seasoning 
of humus that seldom exceeds five per 
cent of the total in normal soils. Good 
soil is not alone solid particles but these 
must be interspersed with channels and 
cavities of adequate size for ready water 
infiltration, good drainage, aeration, 
and root development of crops.

Physical properties of the soil, such

as texture, structure and porosity, and 
topography, are most often under
valued. Except for structure and the 
resulting change in porosity, physical 
properties are not subject to much 
change. Structure is commonly made 
worse by excessive cultivation. Soil 
structure is designated “the key to soil 
fertility” by Baver. Any property of 
so much significance should be better 
appreciated. No fertilizer program can 
take the place of good structure. Ade
quate humus renewal and the produc
tion of deep-rooted soil improving crops 
do much to improve or maintain good 
structure.

Soil is also a chemical system and 
as such holds a reserve of all essential 
and spme nonessential elements. This 
chemical system in the presence of 
moisture supplies nutrients to the 
plant roots to support growth. The 
availability of the store of nutrients de
pends in part upon the total supply 
but more upon the soil reaction and 
content of active organic matter. The 
purpose of a fertilizer program is to 
help provide available nutrients.

Nutrient deficiencies of the soil, once 
they are identified, are relatively easily 
corrected. Of the dozen essential ele
ments coming from the soil among
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those most likely to be deficient are 
nitrogen, phosphorus, potassium, sul
fur, boron, magnesium, and zinc. New 
deficiencies may periodically appear 
under a good fertilizer and manage
ment program which pushes yields to 
a high level. The more liberally fer
tilizer is used, the more necessary it 
becomes to provide complete fertiliza
tion to prevent deficiencies and assure 
good balance. Yields may be reduced, 
however, by an oversupply of some 
element as well as by a deficiency. 
More of a nutrient already compara
tively abundant is not likely to help 
much.

Animal Organisms

Soil is a biological system full of liv
ing plant and animal organisms. These 
organisms play an important part in 
the liberation of nutrients in forms 
suitable for plant use. The organisms 
help to work the minerals and organic 
matter of the soil into one system which 
thereby becomes a fitting habitation for 
living plant roots. Roots thrive where 
there are nutrients and moisture in an 
aerated medium.

Animal organisms such as the earth
worm are important in channeling the 
soil and converting raw organic matter 
into a spongy pabulum that stimulates 
root growth to absorb moisture, nu
trients, and oxygen for vital processes. 
Some special organisms have the power 
to take nitrogen from the air and leave 
it in combined form in the soil. These 
are helpful in maintaining a higher 
production level over a period of years.

The combined physical, chemical, 
and biological environment of the soil 
constitutes whatever is inferred in de
scribing soils as good or bad. Grow
ing plants must obtain air (oxygen), 
water, and nutrients through root con
tacts in the soil. What takes place 
through these contacts of root and soil 
is important to the growth of the plant.

Good management is conditioned 
upon a reasonable understanding of 
all crop yield factors. The correction 
of nutrient deficiencies can be more

effective when other yield factors are 
duly considered. The fertilizer pro
gram should consist of a planned pro
cedure for correcting not only nutrient 
deficiencies in the soil but any other 
controllable yield factors.

For example, the climate of the 
South is such that soil humus is usually 
badly depleted. Fertilizer alone with
out humus renewal is sometimes dis
appointing in the results obtained. 
Special effort, therefore, needs to be 
directed toward humus renewal as well 
as fertilization. • Perhaps fertilizers are 
more effective when used to grow 
humus-renewing sod crops or for grow
ing cover crops for green manuring.

Certain types of farming make 
humus renewal difficult. Strawberries, 
when once planted, are likely to re
main on the same plot for three or four 
years, receiving clean cultivation each 
year. This management is hard on the 
humus supply in the soil. A year or 
two of manuring, cover cropping, and 
liberal fertilizers to make more green 
manure previous to planting of berries 
can compensate only partly for the con
tinuous culture after the berries are 
planted.

Pastureland, on the other hand, 
which needs little or no cultivation, is 
relatively easy to maintain in good 
physical condition with adequate hu
mus for good response to regular use 
of fertilizers. Pastures that have “run
out” are a good place for a row crop 
to be followed with small grain and 
seeding to a new pasture mixture. If 
the soil becomes acid, moderate lim
ing aids the response to fertilizers, 
especially when legumes are desired.

Inhibiting Growth Factors

There are inhibiting growth factors 
which fertilizers cannot overcome. 
Some of the virus diseases which do not 
kill the plant nevertheless have such 
devitalizing effect that fertilizing, how
ever adequately done, cannot overcome 
the handicap. Fertilizers help but they 
cannot enable a plant to entirely out
grow insect attacks.
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Trees so closely spaced that only the 
tops are sufficiently exposed to the light 
to permit them to bear fruit will not 
have the limiting factor of light cor
rected by a fertilizer application. Only 
pulling part of the trees in an old 
orchard or wider spacing in new plant
ing can correct this condition.

When other yield factors are favor
able the amount of fertilizer used has 
its greatest significance. On good soils, 
yield increases of 50 per cent or more 
from adequate fertilization are a rea
sonable expectation. Fertilizer to sup
ply 100 pounds of nitrogen, 135 pounds 
of phosphoric acid, 100 pounds of 
potash, and 120 pounds of sulfur an 
acre on filberts has given a 50 per cent 
increase in yield. This application was 
equivalent to 975 pounds an acre of 
a mixture made up of sulfate of am
monia, treble superphosphate, and 
muriate of potash. The specific re
sponse to the different elements has 
not yet been worked out.

A county agent recently expressed his 
opinion that a large amount of fertilizer 
was wasted because of improper use— 
a failure to recognize and modify favor

ably all the yield factors which are 
susceptible of control. In dealing 
with the fertilizer problem alone, the 
questions of what, when, how much 
to use, and how to apply it cannot 
always receive a definite answer.

A proposed study of deep placement 
of fertilizer in an orchard came up 
against the difficulty of no suitable 
machinery for use. The manufactur
ing companies have not provided suit
able machinery for deep placement. 
Home-made contrivances often fail 
when put to the test perhaps because 
there is too much trash on the soil or 
because the machine cannot be ad
justed for depth of application or quan
tity of distribution.

The present need for more food and 
feed has stimulated interest in all yield 
factors and especially in fertilizer use 
to make bigger yields. The try at a 
300-bushel corn yield, though it failed, 
may give further insight into soil, cli
mate, plant, and fertilizer relationships 
as they affect corn yields. Good yields 
are desirable to meet increasing food 
needs and they are also desirable be
cause the higher yields are usually more 
profitable to the producer.

Potash Supplies for 1948
( From page 8)

and at Atlantic ports the cost per unit, 
including freight, etc., is about 60 cents 
per unit or $36 per ton. Most of the 
American users of potash buy at the 
discount rate of 12 per cent for equal 
monthly deliveries, and this means 33 
cents per unit at Carlsbad, or about 55 
cents at most Atlantic ports.

There has been no increase in potash 
prices since 1937, the increased deliv
ered costs being due to advancing 
freight rates; in fact, in early 1947 
potash was reduced 5 cents a unit f.o.b. 
Carlsbad.

In considering and planning for in

creased production of potash as well as 
that of other fertilizer materials and 
mixed fertilizers, a limiting factor must 
be recognized. That is the nation
wide shortage of boxcars. At one time 
one company had approximately 760 
carloads of material in storage—con
vincing proof of how the boxcar short
age is delaying deliveries of potash. 
Any increase in output can only aug
ment this difficulty until boxcar sup
plies are more nearly adequate. Even 
this year it is probable that manure 
salts production was curtailed to some 
extent by lack of shipping facilities, as
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at the height of the boxcar shortage 
storage facilities were taxed to capacity.

Another factor affecting the future 
course of action for domestic potash 
producers is the uncertainty regarding 
large-scale resumption of imports. In 
view of the uncertainties surrounding 
this whole question, any contemplated 
plant expansion involves considerable 
risk. The fact that 60 per cent of pre
war German potash production capac
ity lies within the Russian zone high
lights the uncertainty. The increasing 
freight rates from sources of Ameri
can potash in the West to the agricul
tural East make the domestic industry 
quite vulnerable to cheap ocean rates 
from Europe. It is logical to assume 
that when their full productive capacity

Quebec Can Grow
(From

factor. Phosphorus has a greater in
fluence on yield than on either of the 
other factors, quality and burn. The 
figures also show that the majority of 
our tobacco soils are deficient in phos
phorus, over 50 per cent containing 
less than 40 pounds per acre.

T a b l e  6 .— C l a s s i f i c a t i o n  o f  S o il s  A c-
COBDINO TO T H E IB  CONTENT OF AVAIL
ABLE P o t a s s i u m  a n d  E f f e c t  o n  
Y i e l d , Q u a l i t y , a n d  B u r n .

Classes for 
pounds of 
available 

potassium 
per acre

Per
centage

of
growers

Yield
per
acre

Qual-
ityindex

Burn

% lb. i see.
Up to 200 lb.. 27.5 1,348 14.1 5 .8
201 to 300 lb. 42.7 1,405 17.2 6.3
301 to 400 lb. 24.5 1,429 18.4 9 .8
401 and over. 5.3

•
1,607 15.6 10.1

has been restored and their local needs 
more nearly satisfied, the European pro
ducers will seek to recapture a large 
share of the American market. The 
need for dollars dictates such a pro
gram, and it appears that the reciprocal 
trade program has always envisioned it.

The current expansion in American 
production is designed as the potash 
industry’s response to the Government’s 
appeal for an expanded food produc
tion and for fertilizer wherewith to 
produce it. It is, therefore, obvious that 
this willingness to expand indicates the 
industry’s confidence in its competitive 
ability and a further confidence in a 
stable American economy, since it is a 
known truth that the amount of fer
tilizer consumed rises and falls with the 
farmer’s prosperity.

Good . . . Tobacco
page 22)

The higher the content of the soil 
in available potassium, the higher the 
yield. Comparatively, quality is af
fected to a larger extent than yield, but 
the optimum in this regard seems to 
be between 300 and 400 pounds per 
acre. Potassium also has a consider
able effect on the burn of cigar to
bacco, which factor is most important. 
The burn nearly doubles when the 
quantity of potassium in the soil 
doubles. Too large a percentage of our 
soils are low in potassium, more than 
one-fourth of the soils having less than 
200 pounds potassium per acre.

A wide range in the P/K ratio was 
observed also. The P/K ratio varied 
from 1:2 to 1:20. Apparently, best 
results are obtained when the P/K 
ratio is near 1:5. However, excellent 
results were also obtained with P/K 
ratios as wide as 1:8, 1:9 and 1:10. This 
happened in most cases when phos
phorus was at an optimum level and
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T a b l e  7 .— C l a s s i f i c a t i o n  o f  S o i l s  A c
c o r d in g  to  T h e i r  C o n t e n t  i n  O r 
g a n ic  M a t t e r  a n d  E f f e c t  o n  Y i e l d , 
Q u a l i t y , a n d  B u r n .

Classes for 
per cent of 
organic mat
ter in soils

Per
centage

of
growers

Yield
per
acre

Qual
ity

index
Bum

% lb. i sec.
Up to 4 % . . . 27.4 1,324 18.8 6 .7
4.1 to 6 % .  . . 59.3 1,363 18.0 7 .4
6.1 to 8 % . . . 11.2 1,420 18.0 9 .0
8.1% and

over............ 2 .1 1,533 14.6 9.1

the potassium content was over 400 
pounds per acre.

Organic M atter

As a general rule cigar tobacco grow
ers joi our district are using farm ma
nure to quite an extent in the fertili
zation of their tobacco. However, the 
organic matter content of the soil is 
low in too many instances.

Yields increase gradually with a 
higher content of organic matter in the 
soil. The same trend is shown for 
burn. As to quality, there seems to be 
no apparent effect, the low quality and 
relatively low burn with over eight 
per cent organic matter is probably ac
cidental considering the small percent
age of soils under observation. Indi
cations are that better results should

be obtained by raising the organic mat
ter in our soils. More than 25 per 
cent of the soils surveyed contain less 
than four per cent of total organic 
matter. Organic matter is important, 
not only to improve the chemical com
position but also the physical texture 
of our soils, more particularly on the 
heavier types.

On the sandy soil chosen, the fer
tilization consisted of 20 tons of ma
nure plus 1,333 pounds of 5-8-7 per acre. 
The clay soil was fertilized at the rate 
of 16 tons of manure plus 933 pounds 
of 5-8-7 per acre; the loam with 62/3 
tons of manure plus 1,333 pounds 5-8-7 
per acre; the alluvial soil with 16 tons 
manure plus 600 pounds 5-8-7 per acre.

There are considerable variations in 
the level of nutrients not only between 
the various soil types but also between 
soils of the same type. In 1945, for 
instance, the nitrogen available per acre 
prior to fertilization ranged from 107 
to 301 pounds; the phosphorus, from 
traces to 129 pounds; the potassium 
from 97 to 431 pounds; and the total 
organic matter, from 2.93 to 7.80 per 
cent.

As a whole, the survey made re
vealed the deficiencies of our tobacco 
soils. Nitrogen and phosphorus, and, 
to a greater extent, potassium and or
ganic matter are too low in general. 
Much should be gained by raising the

T a b l e  8 .— D e t a il e d  A n a l y s e s  o f  F o u r  T y p i c a l  S o il  T y p e s  P r io r  t o  F e r t i l i 
z a t io n  a n d  a t  H a r v e s t — Y e a r  1 9 4 5 .

Typical soil types

Prior to fertilization analysis Analysis at harvest

pH

Lb. per acre
Organ.
matter pH

Lb. per acre
Organ.
matter

N P K N P E

X

lb. lb. lb. % lb. lb. lb. %
Sandy.............................. 5 .1 123 14 174 3.02 5 .0 150 47 299 2.92
Clayey............................ 4 .9 133 46 138 4.99 5 .0 187 65 203 4.79
Loamy............................ 5 .0 234 29 304 4.60 5 .0 193 56 299 4.12
Alluvial........................... 6 .0 298 109 386 3.01 5 .9 183 81. 324 2.69
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fertility to a higher level and balancing 
the various elements to bring them to 
an optimum level.

The future of the production lies in

better yields and better quality. That 
goal can be reached by the average 
grower, if he pays more attention to his 
soil.

A Good Combination: Lespedeza . . . Clover
( From page 18)

per acre appears to be about the best 
rate of good stocking at Auburn; how
ever, at this rate it is sometimes neces
sary to mow the sericea to keep the 
plants from becoming too coarse and 
woody.”

W. W . Cotney, Superintendent of 
Upper Coastal Plains Substation, Win
field, Alabama, has definite proof the 
sericea can be used in growing seed 
for cash. On 14 acres of eroded slopes 
seeded to sericea in the spring of 1946, 
the sericea produced 300 pounds of seed 
per acre in the fall of 1947. Value of 
the seed in the hull was estimated at 
15^ per pound or $45 per acre.

Lespedeza sericea usually is planted 
in the lower section of the Southeast in 
late February and in the northern part

of the area from March 1 to April 15 
as soon as danger of freezes has passed.

Those succeeding best with the crop 
broadcast either 400 to 600 pounds of 
superphosphate or 600 to 1,000 pounds 
of basic slag per acre. They also apply 
from 100 to 200 pounds of muriate of 
potash per acre, and repeat the fertilizer 
application every year just before 
growth starts in spring.

These facts about each crop have 
been given to show that when farmers 
grow the crops together they are using 
a combination of two good legume 
crops. “Growing lespedeza sericea or 
crimson clover alone, or in combination, 
is a mighty good practice on many 
Southern farms,” Alabama agricultural 
leaders agree.

Let’s Foster Fertility
( From page 5)

nance is a huge job, one that often calls 
for a brand of courage that many so- 
called crusaders lack.

This soil salvation crusade has many 
angles to it. It isn’t going to be a happy 
little pleasure party, and showing a few 
charts and photographs to a lot of folks 
who already have learned the lessons is 
not the best route to the promised land.

In many states there is a prevailing 
system or custom of land inheritance 
which often breaks up farms and di

vides them into parcels too small and 
inefficient for practical profits; or else it 
tends to encourage absentee ownership 
by deeding property to some one or 
more distant urban heirs.

Certain existing farm credit facilities 
encourage shiftless soil management, 
and the property tax is based on land 
values and often bears no relation what
ever to soil productivity or relative in
come-producing assets. Too often land 
values reflect pure speculation, tied to
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farm price levels. Too often they have 
no bearing on the condition of the soil 
itself.

Further examination of the field of 
land management prompts one to in
quire into the effect of some random 
developments. Should unsuccessful 
operators of farms in poor locations be 
subsidized to remain there regardless? 
Should cut-over areas be cleared for 
farms or reforested? Should distressed 
drainage districts be bailed out, or 
should surface waters therein be im
pounded and wild-life refuges be de
veloped instead?

IN other words, where shall we put 
our best efforts and utilize our scien

tific know-how and our scarce fertilizer 
materials—on projects with a reasonable 
chance of return, or on purely specula
tive promotions? Any comprehensive 
scheme for general advancement of the 
nation’s soils and their maintenance 
must sooner or later run into these 
questions, because not all of our neglect 
is due to ignorance or selfish motives 
alone.

Whatever our private opinion as to 
procedure may be, certain glaring facts 
stare us in the face. Best available in
formation indicates that within the 
next ten years about twenty-five per 
cent of the land now under cultivation 
will decline sharply in production un
less it is safeguarded and reinforced.

The Committee on Conditions in the 
Great Plains reported from Manhattan 
last summer that in three years ending 
July 1, 1947, a total of 2,861,000 acres 
of grass and stabilized land had been 
broken up for grain in parts of five 
states. In the country as a whole, the 
Soil Conservation Service figures that 
52 million acres farmed in 1946 were 
usable without much danger of rapid 
damage, owing to protective measures. 
But fully 92 million acres more were 
called upon to produce food, feed, and 
fiber without much of any protection. 
That’s just as silly as to prepare for a 
long war with an awkward squad of 
hospitalized recruits.

Growing any kind of a strong-feeding 
food crop on unprotected, damaged 
land eventually means bad luck and 
excessive costs, with low returns to the 
operator. Growing the same crop on 
protected acres • usually means lower 
costs and bigger yields and profits. 
That this is a sensible and basic form 
of insurance should need little argu
ment to demonstrate.

In a classic report made awhile ago 
by 9,000 farmers who had kept careful 
records, and who had changed over 
into conservation practices, it is said 
that an average per-acre yield increase 
of 36 per cent had been realized thereby. 
It is especially timely to point out that 
these men raised 716,000 more bushels 
of wheat on 32,000 fewer acres than 
they did previous to conservation.

It would seem from that analysis that 
selfish, thoughtless land exploitation for 
cereal production is less profitable in 
the long run than a more conservative 
policy which is also conserving. Prob
ably those who live on the land or own 
the land where high-price crops are 
grown are less apt to lose sight of this 
fact than those who merely drift in and 
mine it for the time being. What should 
be done to halt the invasion of fertile 
soils by money-mad speculators?

Fo r t u n a t e l y ,  we have on the
whole a very rich land. Even after 

the toilsome tug of the war years we 
notice that the composite yield of all 
1947 crops stood at 129 on the 1932-33 
base, compared with a peak level of 136 
set in 1942. This slight drop has been 
attributed mostly to adverse weather 
conditions, but no doubt here and there 
the accumulated effect of depleted plant 
food also played a part. Knowing as 
we do that we cannot do much about 
the weather, it is important to concen
trate on tillage, erosion control, and ro
tations with plow-down crops and ferti
lizer to offset what nature hands us.

If more of these self-renewing con
servation insurance policies are to be 
written and applied to our land inheri
tance, we must have cooperation from
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the buyers of farm produce as well as 
those who dispose of attractive wares to 
agriculture. To that end it is vital for 
those who trade with rural workers to 
become fully acquainted with the steps 
that may be taken in regular orderly 
fashion to put those insurance policies 
into effect.

Due inquiry may be made by such 
people to their nearest state experiment 
station, to capable and willing fertilizer 
and liming associations, to the U. S. 
Department of Agriculture’s soil special
ists at Beltsville, Maryland, and the 
Soil Conservation Service workers who 
handle soil mapping on farms in the 
growing number of conservation dis
tricts now in vogue.

At every meeting where rural agen
cies gather to boost sales or talk business 
there should be some well-informed au
thority on deck to put them wise to this 
fundamental problem. To aid and abet 
this deal there are scores of good mo
tion picture films available, both in the 
state extension and visual education 
offices and in the U. S. Department of 
Agriculture. In addition, numerous 
commercial firms have made educa
tional films to bolster soil betterment.

SOIL improvement contests, fortified 
and protected properly, might well 

be launched by interested groups. Some 
of the cash recklessly tossed around by 
radio comedians and trick program 
planners could with profit be diverted 
into channels of lasting value through 
(1 ) verified farm contests or (2 ) com
munity and district soil promotion 
events.

If this turns out to be “everybody’s 
business is nobody’s business” like some 
other hopeful dreams, and if we fail to 
get unified support for soil conservation, 
the estimated annual loss to the nation 
would be at least one billion smackers. 
H. H. Bennett, soil missionary extraor
dinary, says that the cost of doing it, 
on the other hand, would be less than 
one-third of the bill we would suffer 
for neglect.

Fortunately in the improvement of 
both crops and soils we do not have 
the impediment of breed rivalry to con
fuse some of our efforts, as with pure
bred livestock promotion. Besides, the 
gradual building up of soils cannot fail 
to make it easier for more farmers to 
enlist among the devotees of bred-for- 
production sires; and this should en
hance humus and grass husbandry.

O doubt the leaven of the loaf al
ready is rising and ripening. Wit

ness the rapid and phenomenal growth 
of soil conservation districts, furthered 
by state laws. There are now nearly 
2,000 of them, covering three-fourths of 
all the farms and ranches. Yet the first 
one was started only ten years ago under 
modest circumstances in North Caro
lina.

Quite properly, the success of these 
local and regional organizations has de
pended upon the cooperation of farm 
neighbors because it was the only prac
tical means by which spreading threats 
to land values and production could be 
halted. Moreover, the farmers living 
in the more progressive of such dis
tricts reach out and seek aid and advice 
from any and all competent forces will
ing to join.

First evidence of the good results ac
complished by these units came during 
the surging floods of last season. Studies 
of soil losses made subsequent to this 
disaster show that in many protected 
areas of these districts the soil wash loss 
was not over one ton to the acre com
pared with 15 to 18 tons an acre on 
land not treated with good conserva
tion systems.

Despite the testimony of water- 
washed fields and denuded farms, many 
folks yawn and regard soil building as 
a “dry” subject. They likewise put off 
serious consideration of it because they 
imagine it to be secondary to some 
other projects, or that there are a lot of 
capable “professors” already paid big 
wages to see that soil improvement is 
accomplished.
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On the contrary, the reading matter 
and the editorial topics and features in 
most newspapers prove that the reverse 
is true. Far more space and emphasis 
are put upon entertainment, society 
events, fashions, glamour, comic pages, 
and political bickerings and campaign 
ambitions than there ever are devoted 
to the soil as the source of life and 
health.

We are constantly conducted through 
columns of opinion and guesswork and 
false economics about who gets the 
lion’s share of the consumer’s food 
dollar. Frequent criticism is voiced in 
the daily press about the subsidies and 
the advantages enjoyed by the farmer— 
who is blamed for much of everything 
because he is recognized as the original 
producer.

AT  least, therefore we have the 
ground in shape for seeding. We 

have educated folks in town to direct 
their thinking farmward. The pinch 
of world food has done that. So far, so 
good!

Let’s follow up this advantage. Let’s 
make it clear by repeated and diversified 
approaches to the non-farm reader that 
farmers are custodians of the land and 
stewards for the consumer. For a 
future wherein no solid soil campaign 
is widely undertaken would be a sin
ister situation indeed for all of us.

Maybe the farms of the country did 
make 30 billion dollars gross and 16 
billions net in 1947. The question after 
all is what margin do we have left 
locked within the bosom of the earth 
to sustain such tremendous incomes in 
years to come, and to provide consum
ers with plenty to eat without a vast in
flated price system?

• That’s why we should start 1948 
with a good mad spell. It would be 
sounder to get mad now at what we 
haven’t done than to get mad later at 
what we haven’t got. And only by get
ting good and sore are we going to 
score—a bull’s eye for soil conservation.

Time Proven LaMotte 
Soil Testing Apparatus

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with in
structions.
Illustrated literature will be sent upon 

request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Tow son 4, Md.

LaMotte Soil Testing Service is the 
direct result of 27 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com
pensate for any special soil conditions 
encountered.
Methods for the following are avail
able in single units or in combination 
sets:
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium
Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit
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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
Tomatoes (General) Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vine Crops (General) The Cow and Her Pasture (General)

Reprints
N-9 Problems of Feeding Cigarleaf Tobacco 
F-3-40 When Fertilising, Consider Plant-food 

Content of Crops 
S-5-40 What Is the Matter with Your Soil? 
11*12-42 Wartime Contribution of the Ameri

can Potash Industry 
J-2-43  Maintaining Fertility When Growing 

Peanuts
Y-5-43 Value & Limitations of Methods of 

Diagnosing Plant Nutrient Needs 
FF-8-43 Potash for Citrus Crops in California 
A-1-44 What’s in That Fertiliser Bag?
H -2-44 Efficient Fertilisers for Potato Farms 
AA-8-44 Florida Knows How to Fertilise 

Citrus
Q Q-12-44 Leaf Analysis— A Guide to Better 

Crops
P-3-45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfa— the Aristocrat 
DD-5-45 A Case of Combined Potassium and 

Boron Deficiencies in Grapes 
GG-6-45 Know Your Soil
0 0 -8 -4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms 
TT-10-45 Kudsu Responds to Potash 
ZZ-11-45 First Things First in Soil Fertility 
CCC-12-45 Poor Soils— Poor People 
H-2-46 Plow-sole Placed Plant Food for Bet

ter Crop Production 
S-4-46 Plow-under Fertiliser Ups Corn Yields 
T-4-46 Potash Losses on the Dairy Farm 
W -4-46 Muck Soils Produce Quality Sweet 

Corn for Canning 
Y -5-46 Learn Hunger Signs of Crops 
AA-5-46 Efficient Fertilisers Needed for Profit 

in Cotton 
BB-5-46 The Soil Is Our Heritage 
HH-6-46 Mistakes Versus Essentials of Pond 

Management for Fish 
NN-10-46  Soil Testing— A Practical Aid to 

the Grower & Industry
0 0 -1 0 -4 6  Soil Aeration Affects Fertiliser 

Needs
W W -11-46 Soli Requirements for Red Clover 
ZZ-12-46 Alfalfa— A Crop to Utilise the 

South’s Resources 
A-1-47 Fertilising Vegetables by Applying 

Fertiliser to Preceding Cover Crop 
B -l-47  The Use of Dipicrylamine in Tissue 

Testing for Potash 
D -l-47 Good Pastures Conserve and Pay 
G-2-47 Research Points the Way for Higher 

Corn Yields in North Carolina 
H-2-47 Large Grasses for Pasture
1-2-47 Fertilisers and Human Health 
J-2-47 Yields Tell the Story
K-2-47 Potash Pays for Peas at Chehalis, 

Washington 
L-3-47 Sugar Beets Require Adequate Soil 

Aeration
M-3-47 The Role of Major Elements In Plant 

Nutrition

N-3-47 Efficient Management for Abundant 
Pastures 

P-3-47 Year-round Grasing 
Q-4-47 Fertilisers for Sugar Beets 
R-4-47 The Effects of Fertilisers on the 

Blackland Soils of Texas 
S-4-47 Rice Nutrition in Relation to Stem 

Rot of Rice 
T-4-47 Fertiliser Practices for Profitable 

Tobacco
V-4-47 Don’t Feed Alfalfa at the “ Second 

Table”
W-4-47 The Search for Nutrient Deficiencies 

in Farm Crops 
X-5-47 Potato-growing Developments in New 

England
Y-5-47 Increasing Grain Production in Mis

sissippi
Z-5-47 Building and Maintaining Good Lawns 
AA-5-47 The Potassium Content of Farm  

Crops
BB-5-47 More Palatable Grass Is More Nutri

tious
CC-5-47 Ten Years of Soil-building in Ver

mont
DD-6-47 Profitable Soybean Yields in North 

Carolina
FF-6-47 Community Cooperation in Soil 

Conservation 
GG-6-47 Corrective Measures for the Salinity 

Problem in Southwestern Soils
II-8-47 Whole-farm Demonstrations 
JJ-8-47  Analysing the Soils of Northwest 

Louisiana 
KK-8-47 Minor Plant Nutrients 
LL-8-47 Reshaping New England Farm Land 
MM-8-47 Fertilising Potatoes Economically 

in Aroostook County, Maine 
NN-10-47 Let’s Replace Guessing with Soil 

Testing
0 0 -1 0 -4 7  From Broom Sedge to Beef Cattle 
PP-10-47 Potash Fertilisation of Alfalfa in 

Connecticut 
QQ-10-47 Fertiliser Placement for Corn on 

Sandy Soils of Minnesota 
RR-10-47 Urine Spots Reveal Soil’s De

ficiencies
SS-10-47 Soil Fertility and Management 

Govern Cotton Profits 
TT-11-47 How Different Plant Nutrients In

fluence Plant Growth 
UU-11-47 Fertiliser Practice for the Ranger 

Sweet Potato 
VV-11-47 Are You Pasture Conscious? 
WW-11-47 At the Tip of the Shoot and the 

Point of the Root 
XX-11-47 Fall and Winter Grasing in Mis

sissippi
YY-11-47 Boron for Vermont Farms 
ZZ-11-47 Some Things to Think About

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C
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Father Kelly and Rabbi Levi were 

seated opposite each other at a banquet 
where some delicious roast ham was 
served, and Father Kelly made com
ments upon its flavor. Presently he 
leaned forward, and addressed his 
friend:

“Rabbi Levi, when are you going to 
become liberal enough to eat ham?” 

“At your wedding, Father Kelly,” re
torted the rabbi.

# # #

She: “So you want to kiss me! I
didn’t know you were that kind!”

He: “Baby, I ’m even kinder than 
that!”

*  *  #

“What becomes of your lap when 
you stand up?”

“It retires to the rear and pops up 
under an assumed name.”

*  # #

“So you lost your poor husband. 
I ’m so sorry. How did it happen?” 

“He was keelt by a weasel.”
“Killed by a weasel? That’s very 

unusual. How did it happen?”
“Driving hotomobil, commeng to 

rail road crossing. Deedn’t hear no 
weasel.”

*  # #

A true music lover is a man who
upon hearing a soprano in the bath
room, puts his ear to the keyhole.

*  *  *

Blonde: “The sailors simply run after 
my kisses.”

Redhead: “That’s nothing. They 
limp after mine.”

“Who is that man?” a small boy 
asked his father, pointing to a gentle
man standing on the dais of the House 
of Representatives.

“That is the chaplain of the House.” 
“Does he pray for these men?” the 

boy inquired.
“No, son, when he goes into the 

House he looks around at the members 
sitting there, and then he prays for the 
country.”

# # #

SLIG H TLY 
He had spoken to her on the street 

and she was properly insulted.
“I don’t know you from Adam,” she 

exclaimed, indignantly.
“You ought,” he retorted mildly, 

“I’m dressed different.”
#  #  *

Jimmy: “I love you terribly.”
Elsie: “You certainly do.”

# # #
PLAUSIBLE 

Sir Harry Lauder confesses that the 
smartest answer to a stupid question he 
ever heard was delivered to him in 
Butte, Montana, by an aged Negro cab- 
driver.

On his visit to the city, Lauder made 
the trip from the railroad station to the 
town and return in this aged Jehu’s 
dilapidated buggy. The town was 
about a mile from the station, and on 
the return trip the famous Scot inquired 
irritably why they had built the station 
so far away.

“I don’ jes know,” replied the old 
Negro, “unless it am to have de depot 
near de railroad.”
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FERTILIZER BORATE
m w ie  e c o n o m ic a l

FOR AGRICULTURE
Authorities have recognized th at the depletion of Boron in 
soil has been reflected in lim ited production and poor quality 
of numerous field and fruit crops.

Outstanding results have been obtained with the applica
tion of B orax in specific quantities, or as part of the regular 
fertilizer mix, improving the quality and increasing the pro
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc.

T h e  work and recom m endations of the S tate  Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food elem ent and is com monly obtained 
from  B orax  since the elem ent does not occur in the pure 
form. Fertilizer B orate  is a semi-refined product containing 
9 3 %  Borax.

Fertilizer B orate  was placed on the m arket by the makers 
of “20 M ule T eam  B orax” as a fertilizer grade product to 
save cost of refining and hence to supply Borax at the low
est cost.

Fertilizer B o rate  is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.
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When you use V-C Cotton Fertilizer, you can see the results of V-C’s 
better plantfoods in the quick, vigorous growth of your crop . . .  its 
strong root system . . .  its tall, sturdy stalks ; . .  its long fruiting limbs 
. . . and its healthy leaves. The whole field is a mass of thrifty foliage 
which keeps green and growing. Both a good bottom crop and a good 
top crop are carried through to maturity. You can see V-C in the 
larger bolls which are easier to pick and in the weight and turn-out of 
uniform, high-quality lint at the gin.

There is a V -C  Fertilizer, containing V -C ’s better plantfoods, manu
factured to meet the needs of every crop on every soil on every farm•

V IR G IN IA -C A R O L IN A  CHEM ICAL C O R P O R A TIO N
RICHMOND, VA.

Norfolk, Va. • Greensboro, N. C. • Wilmington, N. C. • Columbia, S. C. 
Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. • Birmingham, Ala. 
lackson, Miss. • Memphis, Tenn. • Shreveport, La. • Orlando, Fla. 
Baltimore, Md.* Carteret, N.J.* E. St. Louis, III.* Cincinnati, 0.* Dubuque, la.

Make the 
good earth 

better!



T E C H N I C A L  D A T !
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U N I T E D  S T A T E S  R U B B E R  C O M P A N Y  
N A U G A T U C K ,  C O N N E C T I C U T

SYNKLOR
New Chlordane Insecticide

Controls Ants
Alfalfa W eevil 
Apple M aggot 
Chinch Bugs 
Grasshoppers 
Japanese Beetles 
Japanese Beetle  Grubs 
Roaches
Serpentine L eaf M iner 
Squash Bugs
T ick s—and many plant bugs

S Y N K LO R -5 0 W — a dry wettable powder containing 50% by 
weight of Chlordane. 
SY N K LO R -48E — an emulsion so formulated that one quart 
contains one pound of Chlordane.

Other Agricultural Chemicals Offered by United States Rubber Company

S p e r g o n ...................................................................... Seed Protectant
Spergon (W ettable) . . Control for Cabbage Downy Mildew
Phygon - X L  . . . .  Fungicidal Spray and Seed Protectant
Tufor 4 0 ............................................... 2 ,4-D  Selective Weed K iller
S y n d e e t ..................................................................... D D T  Form ulations

Write for latest bulletins and technical data

UNITED STATES RUBBER COMPANY
Serving Through Science 

A gricultural Chem ical Division 
1230 RO CKEFELLER CEN TER • NEW  Y O R K  20, N . Y .



Printed in U.S.A.

THE PLMT 
SPEAKS

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

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

T H E  P L A N T  S P E A K S  T H R U  D E F IC I
EN C Y  SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  P L A N T  SP E A K S, S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  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 of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLA N T  SP E A K S T H R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri- 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)

Borax From Desert to Farm (All)

IM P O R T A N T  
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
W ashington 6, D. C.
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tf-osi Hoson deficiencies

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 BO RA X will supply the needed boron. It can be 
obtained from:

American Cyanamid & Chemical Corp., 
Baltimore, Md.

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

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

Detroit, Mich.
Florida Agricultural Supply Co., Jackson

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

Gloversville, N. Y .

Kraft Chemical Co., Inc., Chicago, 111.

Marble-Nye Co., Boston and Worcester, 
Mass.

Southern States Chemical Co., Atlanta, Ga.

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

Joseph Turner St Co., Ridgefield, N. J. and 
Chicago, 111.

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

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

Sears, Roebuck St Co. Stores 

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

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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i\ Boast for

Our Honest “Grafters”

V t^iQsLAAfiA^.

T ?V E R  since the original fruit-growing firm of Adam & Eve was 
-■J  banished from Eden, the ancient craft of horticulture has been 
marked by fanatical zeal for pioneering, persistent cooperative effort, 
and the ultimate triumph of man over pests and other persecutions. 
Moreover, as I have observed them, horticultural leaders have usually 
been humble and modest men, but with a record of achievements 
that put them in the foremost ranks of American agricultural statesmen. 
In short, the orchard prophets of our land are our only tribe of honest 
grafters. It is therefore high time we trailed them down and gave 
them their just dues.

It is a logical time to indulge in this Manifestly it would be reckless in- 
“expose” of grafters, for this is the deed to attempt any suitable tribute
year when the American Pomological or commentary on the lives and contri-
Society observes 100 years of organized butions of the host of horticultural
fruit culture in the United States. In wizards and zealots whose combined
connection with this noteworthy event unselfish zeal provides us with such
no less a vivid entertainer than Walt a marvelous heritage in world fruit
Disney will release a colorful animated production. Indeed so well have they
cartoon in praise of John Chapman, labored and their recipes been adopted
otherwise known to many generations that some sections of the great fruit
as Johnny Appleseed. industry today have faces as red as their

I
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apples, trying to get outlets for all the 
orchards’ yield.

Tempted as I am to regale you with 
the claims put forth anon in my own 
bailiwick by provincial wonder-berry 
growers for a permanent niche in the 
succulent hall of fame, I refrain from 
pushing too far into the debatable realm 
when mentioning the most distin
guished of American horticulturists.

It is quite true that I know two 
elderly and lovable men in pay native 
state who fought dismay and decay 
and derision for a long period and 
came forth at last with new varieties 
of fruit that have since become stand
ard commercial goods. Yet theirs is 
only a local achievement, quite easily 
matched by your own community. For 
wherever the sun shines and men love 
outdoor work and keenly relish dab
bling in nature’s laboratory, there are 
ample records of many such selections 
and improvements to swell the largesse 
of our' rural cornucopia.

7IVOIDIN G such quibbling, I turn 
f  \  to current professional opinion in 
seeking to display a fairly representa
tive grouping of notables in the culture 
of vine and fig tree. One such set, 
which must suffice for want of further 
space, includes the pronounced trio of 
outstanding American horticulturists 
and an appended list of the winners 
of the coveted Wilder medal—itself a 
cornerstone of the American Pomologi- 
cal Society.

This premier trio, according to cur
rent data, consists of Liberty Hyde 
Bailey of New York and jungle ex
plorations, aged 90 years and still 
young; William Henry Chandler, Mis
souri’s contribution to the wondrous 
fruit world of California; and Ezra 
Jacob Kraus, Professor of Botany at 
Chicago University, native Michigander. 
The prodigious outpourings of lore 
that have made Bailey’s name a house
hold word wherever horticultural refer
ences are wanted seem to put him at 
the head of the list—plus his refusal 
to rest on past honors, choosing to roam

in the fastnesses of South America in
stead of relaxing at the speakers’ table 
when the APS meets in St. Louis this 
month.

W H ILE the Wilder medal awards 
to noteworthy new fruits and to 

institutional exhibits are numerous, the 
awards to individuals number only 13, 
according to The American Fruit 
Grower. This list includes Marshall P. 
Wilder, founder of APS; Thomas P. 
James, its treasurer for 27 years; Patrick 
Barry; Robert Manning; W . J. Beal; 
Roland Morrill; William Armstrong; 
L. H. Bailey; U. P. Hedrick of Geneva; 
W . T . Macoun; N. E. Hansen, plant 
explorer; and Maurice A. Blake, peach 
improver.

Medals for achievement have like
wise gone to state experiment stations, 
including those at Geneva, New York; 
New Brunswick, New Jersey; Univer
sity Farm, Minnesota; Ames, Iowa; 
and the Central Experimental Farms, 
Ottawa, Canada.

Sixteen horticulturists have held the 
chair and presided over the APS in 
the century which ends this month. 
This roster of the dead and living 
includes Mr. Wilder, W . D. Brinckle, 
Pennsylvania; P. J. Berckmans,Georgia; 
Charles L. Watrous, Iowa; J. H. Hale, 
Connecticut; L. A. Goodman, Missouri; 
W . H. Hutt, North Carolina; L. H. 
Bailey, New York; Paul C. Stark, Mis
souri; R. W. Rees, Massachusetts; J. C. 
Blair, Illinois; B. S. Pickett, Iowa; 
T . J. Talbert, Missouri; and Stanley 
Johnson, Michigan, present head.

Looking back through certain years 
wherein mass production has been the 
keynote and commercial enterprise the 
basic urge in agriculture, the writer 
as an observer and recorder cannot 
avoid noting that for a time the ambi
tious farm orchards suffered woeful 
neglect. They were planted by men 
from eastern states with zeal for pro
ficient fruit culture, but with the ad
vent of livestock and cereal crop pro
duction at the turn of the century our* 
poor old gnarly farm orchards became
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witless prey to codling moth, canker, 
and fire-blight. A farm editor seldom 
used much time or space to defend 
them because of the numerous cattle 
auctions, pedigree fairs, and alfalfa ses
sions which took the spotlight.

Meanwhile the APS and the various 
state horticultural researchers went 
plugging along. I recall how small 
and repetitious were the conclaves of 
the state fruit growers’ society, a hand
ful of energetic and hopeful men striv
ing to be heard in a raucous realm of 
drovers and auctioneers, and .over
shadowed by “general farming” and

protein pressure. Indifferent farmers 
insisted that their livestock have enough 
succulence via the silo, but forgot that 
their kids also needed it from the tree 
and the vine—plus vitamins.

I verily believe that considerable 
credit should go to the horticultural 
devotees who stuck by their (spray) 
guns during all this campaign of un
balanced agriculture—an agriculture 
unbalanced because it neglected the 
proper cultivation of suitable fruits on 
general farms. It was in the same 
careless way that the livestock gentry 
neglected pastures. Pastures, they 
thought, were just a gift of nature.

I discern a gradual change. It began

a* few years ago when cooperative or
chard spraying rings began to operate 
and when successful farmers set up 
roadside fruit stands. Nurserymen and 
colleges played a part also in the edu
cation and reformation of the general 
farmer, but probably the chief instru
ment was the breeding of new hardy 
varieties of high yield, along with the 
banishment of the bugs by skillful 
scientists.

DF probably less influence, but worth 
noting just the same, were the re

ceipts by express of gorgeous looking 
apples from the far-off professional 
zones. Local growers got mad and did 
some real vowing and vumming, while 
non-growing farmers got watery 
mouths and wanted to grow their own 
and save money.

The scarcity of fresh fruit on farms 
was fully known to the founders of 
the APS. In 1885 at the twentieth an
nual convention of the society at Grand 
Rapids, Michigan, President Wilder 
stated:

“When we think of what has been 
accomplished in the short history of 
the society, and think of the immense 
territory in our favored land yet to be 
occupied with fruit culture, and of 
the increasing demand for these prod
ucts so necessary for the health and 
happiness of life, we feel the great 
responsibility which rests on us as 
protectors and conservators of one of 
the most important branches of Ameri
can husbandry. Let me urge upon you 
to persevere in this work and preserve 
our bond of union throughout the 
land. Next to saving the soul is the 
saving of health, and I know of no 
better means than an abundant supply 
of fruit.”

In that same “sermon,” Mr. Wilder 
ended with a peroration to the harvests 
of Pomona, Italian goddess of the vine 
and the orchard. He said: “Fruits 
are the overflow of nature’s bounty; 
gems from the skies which are dropped 
down to beautify the earth, charm the 

( Turn to page 50)



Hoot Hot of Sweet Clover 

Hedoced by Soil Fertility
W . ^ 4 . - J K lr e c lit  a n d  1 4 /, K lem m e1

College of Agriculture, University of Missouri, Columbia, Missouri

ROOT rot was prevalent in Mis
souri on numerous fields of sec

ond-year sweet clover during the cool, 
wet springs of 1946 and 1947. This 
“disease” was also observed on some 
of the sweet clover plots under fer
tility control in the four-year rotation 
of corn, oats, wheat, and sweet clover 
on the South Farm of the Missouri 
Experiment Station. Other adjacent 
plots on the Farm made normal growth 
and were apparently not infected.

Various investigators have reported 
that different plants growing on potas
sium-deficient soils are distinctly sus
ceptible to root rot. Ginshurg2 re
ported that soybeans suffering a potash 
deficiency develop very few lateral roots 
and those are only near the root base. 
These roots decay easily. According 
to Eckstein, Bruno, and Turrentine3 
potassium deficiency has a greater in
fluence on the root development of bi
ennial and perennial plants than on 
annuals.

Close observations were made in 
1947 of the sweet clover on the plots 
at the Missouri Agricultural Experi
ment Station in order to ascertain 
whether there was any correlation be
tween the levels of the soil fertility and 
the susceptibility of the sweet clover to 
this condition often spoken of as the 
“disease” of root rot. An attempt was

1 Chairman of Department and Extension Pro
fessor of Soils respectively, Univ. of Mo., College 
of Agri.

2 Ginsburg, Joseph M., Soil Science, 1925, 20 pp. 
1-13. Composition and Appearance of Soybean 
Plants Grown in Cultural Solution Each Lacking a 
Different Essential Element.

8 Eckstein, Oskar; Bruno, Albert; Turrentine, 
J . W., Potash Deficiency Symptoms, 1937, p. 36.

also made to determine the effects of 
the “disease”* on the growth of the 
plant and on the production of nitro
gen within the crop.

The plots on the South Farm of the 
University of Missouri where the sweet 
clover was studied have been in the 
above rotation since 1938. The soil 
is a Putnam silt loam, typical of the 
clay-pan soils of Northeast Missouri 
where the “disease” was reported most 
prevalent.

Previous Soil Treatm ents 
Represented

A highly pure calcium carbonate 
limestone of ten-mesh, mill-run fine
ness had been applied to all plots at 
the rate of two tons per acre. On other 
plots additional treatments of phos
phate alone or this in combination with 
potash had been made. The plots and 
the soil treatments used in these more 
careful observations and study were 
as follows:

Plot I— Limestone— 2 tons each eight 
years.

Plot II— Limestone— 2 tons each eight 
years plus 425 pounds of 20 per cent 
superphosphate in each rotation.

Plot III— Limestone— 2  tons each eight 
years plus 425 pounds of 0-20-20 in each 
rotation.

The phosphate and the phosphate 
with the potash were applied as fol
lows: 150 pounds in the row with the 
corn; 150 pounds drilled with the 
wheat, and 125 pounds drilled with oats. 
All crop residues were left on the land.

It was easily observed that the sweet 
clover on the plots receiving only lime

6
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Fig. 1 . Root rot infection varied from severe where limestone was used (le f t) , to moderate where 
limestone and phosphate were used (cen ter), to slight where limestone, phosphate, and potash were

used (rig h t).

stone was badly infested with root rot. 
Only the roots near the surface of the 
soil were alive. The others were dead 
and had partially or even fully de
composed. The plants growing on the 
plots which received both limestone 
and superphosphate were more deeply 
rooted. They had much more top 
growth than those growing on the 
plots receiving limestone alone. Those 
growing on the plot receiving lime 
and both phosphate and potash had 
more root growth and much more top 
growth. The differences in weights of 
plant parts, in nitrogen content, and

in the root rot are shown in Table I. 
The plants growing where only lime
stone was used could be pulled up by 
hand. The plants growing on the other 
plots were deeply rooted and could 
only be removed with the help of a 
tile spade.

Yields and Nitrogen Content

Fractional Amples of both roots and 
tops were harvested when in full 
bloom, air-dried, weighed, and the 
nitrogen content determined. These 
data are included with Table I.

( Turn  to page 48)

T a b l e  I . — H a y  Y i e l d s , T o t a l  N it r o g e n , a n d  R o o t  R o t  o f  S w e e t  C l o v e r  a s
A f f e c t e d  b y  S o il  T r e a t m e n t s

Treatments

Pounds Per Acre

Root Rot
Roots Tops Total

Plant Nitrogen

Limestone.............................................
Lime & Phosphate............................
Increase over Limestone..................
Lime, Phosphate & Potash.............
Increase over Limestone..................

2,072
3,428
1,356
3,644
1,572

2,864
5,594
2,730
7,570
4,706

4,936
9,022
4,086

11,214
6,278

80.0
162.0
82.0

240.4
160.4

Severe
Moderate

Slight



Copper as a Fertilizer Amendment 

Fur Tobacco and Other Crops

. 5 r a n  I  A .  Q ilL r l  

Battelle Memorial Institute, Columbus, Ohio

TH E addition of micronutrients to 
fertilizer has not been accepted as 
a general practice, although local needs 

for such increments have been known 
for a number of years. Little attention 
ordinarily is paid to the value of micro
nutrient additions, except in cases where 
an element is so deficient as to cause 
visible symptoms in the plants grown. 
The result is that maximum growth is 
not obtained with many crops for lack 
of a pound or two of the required 
micronutrient which could be supplied 
at slight cost per acre.

Greenhouse and field plot tests have 
shown that the first slight indication 
of the need of a nutrient is demon
strated by a retardation of growth 
which occurs long befofe any visible 
symptoms are apparent. When “Sand 
Drown” makes its appearance on to
bacco, applications of dolomitic lime
stone soon correct the trouble. Farm
ers are usually quick to correct the 
“yellowing” of an occasional field of 
alfalfa by the application of a few 
pounds of borax. “Exanthema” of 
citrus is soon remedied by an appli
cation of copper. However, in the 
thousands of cases where the deficiency 
is too slight to be readily visible, the 
costly amount of lost growth is not 
known.

Easily recognized copper deficien
cies do not ordinarily make their ap
pearance on most soils of the United 
States with the exception of regions in 
Florida, locations on the Coastal Plain, 
and some muck and peat areas in the

Central States. However, applications 
of copper salts in areas other than these 
often bring a favorable response far 
above the slight cost of the treatment.

Much of the work on micronutrient 
deficiencies has been carried out in the 
greenhouse and on small plots, but very 
little research has been done on a large 
scale covering scores of farms. The 
Battelle Memorial Institute has since 
1943, under the sponsorship of the 
Kennecott Copper Corporation, the 
Phelps-Dodge Corporation, and the 
Anaconda Copper Mining Company, 
conducted field tests on the value of 
copper as a soil amendment. These 
tests have been made up to 1947 on 
over a hundred farms in scattered loca
tions in North and South Carolina, 
Virginia, Kentucky, Indiana, Ohio, 
West Virginia, and Illinois. Tobacco 
was the main crop used in the experi
ments but cotton, potatoes, soybeans, 
and garden vegetables were tried in 
some instances. The work is being 
continued on a widening scope but a • 
progress report* of the results to the 
present time seems appropriate.

It is realized that the results of these 
experiments in themselves are not suf
ficient evidence for the wholesale addi
tion of copper or other micronutrients 
to all fertilizers to be used under all 
conditions, but they do indicate a trend 
and suggest that additional work along 
similar lines would be of value if our 
agriculture is to be brought to its 
maximum efficiency.

The cooperating farmers were care

8
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fully chosen for their integrity and their 
progressive method of farming and in 
most cases, were recommended by ex
periment stations or by their respective 
county agricultural agents. Most of 
the work was conducted on the better 
soils where, in the majority of cases, 
the yield of tobacco or other crops was 
far above the average for the state in 
which they were located. It was 
planned to conduct a few experiments 
on farms where the yield per acre was 
low, but the operators of such marginal 
farms could not be recommended for 
cooperative work and for the most 
part were unwilling to assume re
sponsibility for such experimentation.

Most of the test plots were one- 
fourth of an acre, a few were less, and 
several were from one 
to three acres. All had 
equivalent control plots, 
but in a few cases, the 
crop on the test plot was 
compared with that on 
the remainder of the 
area and results from 
the entire non-tested 
area adjusted to the one- 
fourth acre equivalent.
Insofar as possible, four 
treated rows were alter
nated with four un
treated rows and the to
bacco, or other crop, 
used for o b ta in in g  
weight results  taken  
from the two inner rows 
of both treatment and 
control. Som et im es ,  
however, a direct com
parison was made be
tween two ad jacent  
quarter-acre plots.

In crops other than 
tobacco, a direct weight 
comparison was made.
In the case of tobacco, 
frecfuently the entire 
treated crop was 
weighed, but sometimes 
a number of representa
tive sticks, usually fifty

or one hundred, were graded and 
weighed and compared with an equal 
number from the control plot. Most 
of the cooperators sold the treated to
bacco separately and thus obtained 
quality variations with resulting differ
ences in price; but where this was not 
done, the average price for the entire 
crop had to be taken.

The results by states follow.
North Carolina

The value of copper sulfate as a soil 
amendment for tobacco on the Coastal 
Plain was brought to public attention 
by the work of Churchman and his as
sociates in 1936.2 Research on copper 
and other micronutrients was also con
ducted by Willis and Piland,8 who 
demonstrated the value of copper sul

Fig. 1. The effect of eopper sulfate on yield of tobacco, Sampson 
County, N. C., 1945 . The 50 sticks of treated tobacco to the right 
were from the two inner rows of a plot of one*iifth acre receiving 
eopper sulfate at the rate of 25  lbs. per acre. The 50  sticks at 
the left were from the two inner rows of an adjacent one-lifth 
acre plot receiving no copper. Both plots received 2 0 0  lbs. of 
3*9-6 fertiliser. The total weight of tobacco from the treated 
plot was 195 lbs. and from the untreated plot, 145 lbs., an in* 

erease of 50  lbs. or 34.5%  for the treated tobacco.
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fate to vegetable crops on acid peat soils 
around Wilmington. No extensive 
work on the problem was carried out, 
however, until the Battelle Memorial 
Institute, in 1943; started a number of 
cooperative experiments on tobacco and 
other crops, not only on the Coastal 
Plain but also in the Piedmont Section.

In that first year, five tobacco and 
two cotton experiments were set up 
with sufficiently advantageous results to 
show the need for more extensive work. 
One of the tobacco tests was discarded 
because of drought conditions which 
cut the crop to approximately 400 
pounds per acre. However, three of 
the other four resulted in weight gains 
of from four per cent in Granville 
County to twenty-seven per cent in 
Sampson County. On one farm in 
Granville County, the treated crop on 
one-fourth acre gave 10 pounds less 
tobacco but sold for sufficiently more to 
return to the grower $16.34 over the 
price received for the untreated tobacco. 
Two cotton plots were treated in 1943, 
both in Sampson County. One of 
these showed no response to copper 
while the second gave a four per cent 
increase.

From 1944 to 1946, twenty-seven 
additional experiments were conducted 
on tobacco in eight counties with 
twenty-three positive results. Six of 
the twenty-three showed weight in
creases of less than five per cent, but 
the others varied from six per cent, 
on a farm in Pitt County, to thirty-five 
per cent on one farm in Sampson 
County. Ten of the increases were 
over fifteen per cent. At least three 
of the cooperators were so impressed 
with the results that the year following 
the experiments on their farms, they 
treated the remainder of their tobacco 
land with copper. In 1944, additional 
tests on potatoes and cotton on one- 
fourth acre plots gave increases of six 
per cent and five per cent, respectively.

South Carolina

Five tests were conducted on tobacco 
in South Carolina, two in Florence

County in 1944 and three in Dillon 
County in 1946. The two experiments 
in Florence County resulted in seven 
per cent weight increases, and the other 
three in weight increases of two per 
cent, eighteen per cent, and nineteen 
per cent.

Virginia

Experiments were carried out in 
Virginia only in 1943, when one test 
was made on tobacco in Halifax, Lunen
burg, and Mecklenburg Counties. The 
test in Halifax County yielded a weight 
increase of nine per cent, that in 
Mecklenburg County showed little 
response with a two per cent increase, 
while the test in Lunenburg County 
gave a decrease of two per cent in 
weight. In this County, however, 
there was an improvement in quality of 
two cents per pound, which returned a 
monetary increase of $3.71 for the one- 
third acre plot. The treated tobacco 
in Halifax County also was of better 
quality and commanded a premium of 
two cents per pound over the untreated.

Kentucky

The results of the application of 
copper sulfate to tobacco land in Ken
tucky are not so positive as in the 
Carolinas and Virginia. This is not 
unexpected when one considers the 
relative potential basic productivity of 
the land on which most of the tobacco 
is grown in this state. The large num
ber of experiments in Kentucky is due 
to the fact that, in some cases, two were 
conducted simultaneously on the same 
farm using different applications of 
copper.

Thirty-three of the thirty-eight tests 
in 1945 and 1946 were conducted on 
seventeen farms in nine counties, and 
six were made through the courtesy of 
the experiment station at Lexington. 
Results varied considerably, and while 
most were positive, there were fewer 
large gains than in the Carolinas. 
Sixteen, or less than half of the gains, 
were over five per cent, and twenty-one 
showed little difference either positive 
or negative. Only two, however,
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Fig* 2 . Tobacco test plot on Mcrccr clay loam, Fayette County* Ky., 1947* The tobacco on the 
right received 2 0  lbs* of copper sulfate per acre in addition to the fertiliaer; that on the left 
received only fertilizer. The treated plants grew less rapidly during the first few weeks after setting,I hut at the time this picture was taken* there was little difference between the treated and untreated 
crop. Fifty “ treated” sticks (2 5 0  plants) from inner rows produced 6 4  lbs. of tobacco in contrast 
to 50  “untreated” sticks which produced 59 lbs.* an increase of 35  lbs. for one-fourth acre or 8% % .

a

I  j
showed losses greater than five per cent 
that were not compensated for by an 
increase in quality of the leaf.

All of the six tests made on the 
grounds of the experiment station 
showed slight weight decreases, but on 
the other hand, in each of the six tests 
there was an increase in quality and 
the treated tobacco sold for more per 
pound than the untreated.

Indiana

Tests Rave been conducted for three 
years in two of the three tobacco-grow
ing counties of Indiana. Results 
parallel those found in Kentucky.

Eight of the twelve tests were posi
tive, and seven of these yielded weight 
increases greater than five per cent. 
Four tests showed a lower yield, but in 
only one of these was the decrease 
greater than three per cent.

Illinois

One test on soybeans was made at 
Mascoutah. Fifteen pounds of cop

per sulfate per acre were added to the 
fertilizer used on the test plot, and 
two one-thousand-foot rows each of 
both treated and untreated beans were 
harvested and weighed. The copper- 
treated beans showed a yield of ap
proximately four and one-half bushels 
to the acre greater than those receiving 
only fertilizer. In addition, the copper- 
treated beans ripened somewhat earlier 
and the pods shattered less. This ef
fect on ripening is not in accordance 
with most published reports which in
dicate that copper tends to delay ripen
ing somewhat.

Ohio and W est Virginia

No work was done in these states 
prior to 1947 and, inasmuch as to
bacco is still being marketed as this 
is written, a complete report for that 
year can not be obtained in time for 
this paper. On the basis of a number 
of reports already submitted, however, 
it would appear that the results of the 

( Turn to page 44)



The pay-off of thick stands and plenty of fertilizer is shown hy this picture of corn where 
the production was over 100  bushels per acre.

Swapping Plant Fund far Corn
W . /£ . T h o m p so n  

Extension Agronomist, Mississippi State College, State College, Mississippi

ILL it be 100 bushels or 15 bushels 
of corn per acre in Mississippi in 

1948? This is a question for the 
farmers to answer. Many are pro
ducing 100 bushels now; but, many 
more are still producing only 15.

With the right amount of plant 
food and good cultivation practices,
Mississippi farmers can more than 
double corn yields on the acreage now 
planted to corn.

Mississippi farmers plant an average 
of 2,400,000 acres to corn and produce
41,000,000 bushels with a value of 
$102,500,000. On this same acreage 
they could grow 72,000,000 bushels 
which would be worth $180,000,000 at 
current prices.

What is the secret to this increase in 
corn production? The answer is

12

simple and is one every farmer can 
understand and put to use. It involves 
good land, a high-producing variety, 
and proper fertilizing, spacing, and 
cultivating. The cost of labor to grow 
and harvest an acre of corn making 15 
bushels is about $14.83. To* produce 
and harvest 30 bushels per acre costs 
about $16.86 in labor. It takes very 
little more labor to double the corn 
yield.

A good place to learn more about 
growing corn is on a farm where good 
practices are being demonstrated. In 
almost every county there are farmers 
and 4-H Club boys who are doubling 
their corn yields. Many of them are 
making 100 bushels and more to the 
acre. ...

Frank Harris, a 4-H Club boy from
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Satartia in Yazoo County, raised 100 
bushels of corn per acre on 5 acres this 
year. He planted Dixie 11, a Missis
sippi hybrid corn, and in addition to an 
application of high-grade complete fer
tilizer put 300 pounds of ammonium 
nitrate on each of the 5 acres.

In the Delta in Leflore County, W.
H. Morgan made 106 bushels of corn 
to the acre. In Coahoma County both 
Billy Van Landingham and William 
McGregory produced 140 bushels to 
the acre.

William Osborn in Tishomingo 
County grew 183 bushels per acre, and 
in Lee County Douglas Robinson made 
135 bushels, Roy Emfress 111 bushels, 
and W . T . Robinson 110 bushels to 
the acre.

For high yields of corn two practices 
—high fertilization and thick spacing— 
must be used together. There must be 
a balance between rate of fertilizer and 
plant stand. With high fertilization 
and thin stands, yields will be disap
pointing. With thick spacing and low 
fertilizer rates, the yield will be re
duced. For example, H. W . Crosby, 
an Attala County farmer, made an 
average of 105 bushels per acre on 8 V2 

acres of Dixie 11 corn. From 7% acres 
of Tenn. 10 he made 84 bushels per 
acre. Mr. Crosby attributed this dif
ference in yield to spacing. He used 
the same amount of fertilizer on both 
fields. The Dixie 11 field was spaced 
16 inches apart in the drill. The other 
corn was spaced 2 feet apart before he 
had a chance to instruct the workers 
on proper thinning.

County agents have set up a 7-step 
corn program to double Mississippi’s 
corn yield in 1948. Every county has a 
group of farmers who want to add 
some fun to the program, so they have 
organized themselves into “Missis
sippi’s 100-bushel Corn Club.”

These clubs are being sponsored by 
banks and civic organizations to lend 
color and interest to farm programs. 
They are for both juniors and adults.

It won’t be long before Dad may be 
able to beat his boy growing corn. In 
the meanwhile, they both get a big 
kick out of competing with each other.

Steps to Increase Corn Production

The steps to increase corn production 
in Mississippi include:

1. Select good, rich land. The best 
corn land is well drained and fertile. It 
is high in organic matter. Good hill 
land produces high yields.

2. Prepare seed bed well—in time for 
it to settle before planting. A well-pre
pared seed bed cuts down on cultivating 
later. •

3. Use enough fertilizer. In the hills, 
hill bottoms, and Delta foothills of 
Mississippi, farmers should use 500 
pounds of 6-8-8 or 5-10-5 fertilizer per 
acre when preparing seed bed.

If they do not use mixed fertilizer, 
in its place they should use 32 pounds 
of nitrogen at time of land preparation. 
Then, they need to side-dress with 32 
pounds of nitrogen when the corn is

Fig. 2 . Mississippi's champion 4-11 corn grower 
in 1947 inspecting his acre which grew 183 
bushels. This young grower says his father is 
beginning to grow high yields of corn, too.
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Fig. 3 . The seven steps to growing 100  bushels 
of corn.

knee high. The recommendation for 
the Delta is 32 pounds of nitrogen at 
the time of seed bed preparation and 
side-dress with 64 pounds of nitrogen 
when corn is knee high. The nitrogen 
should be put 6 inches from the corn.

4. Select the best variety—for the 
area, either hybrid or open-pollinated. 
Plant in March or early April as soon 
as the soil warms up.

5. Space corn correctly— 12 to 16 
inches in bottoms and 16 to 18 inches 
on hills. Rows should be 40 inches 
wide.

6. Cultivate shallow. The land should 
be well cultivated before planting; after 
planting the cultivating should be shal
low and the land left reasonably level. 
Shallow cultivation, often enough, will 
control weeds, but all cultivation should 
be stopped when corn is 2 l/ i  feet high. 
Rapidly growing, thickly spaced corn 
will shade out weeds and grass.

7. Protect from pests. Bad weather 
and weevils damage corn left in the 
field. Corn weevils begin their attack 
on corn out in the field. After it is 
gathered, store corn in rat-proof cribs 
and treat for weevils.

To protect corn after it is grown, the 
Extension entomologist has planned a 
weevil-treating campaign for 1948. 
This is very important, for weevils 
destroy 5 million of the 41 million 
bushels of corn produced in Mississippi. 
Rats, some of our closest neighbors, do 
a tremendous damage, destroying 6 
million bushels of grain each year. The 
farmer accepted this fact until he found 
out something could be done about this 
loss.

The Extension entomologist and 
State Plant Board, along with the U. S. 
Fish and Wild Life Service and State 
Health Board, are putting on a war 
against rats in Mississippi during 1948.

The leading corn varieties for Mis
sissippi include three open-pollinated 
varieties and six hybrids. On the list 
of open-pollinated varieties are Jelli- 
corse, Neal Paymaster, and Station 
Mosby. The hybrids include Dixie 11, 
Dixie 17, Tenn. 10, Dixie 18, Funk 
G-714, and La. 468.

Jellicorse is a medium-hard, white 
prolific variety with a white cob and is 
adapted to the northern third of Mis
sissippi. Neal Paymaster is a medium- 
soft, white prolific variety with a red 
cob and is also adapted to the northern 
third of Mississippi. Station Mosby is 
a medium-hard, white prolific variety 
adapted to the central two-thirds of 
Mississippi.

m PREPARE SEED BED WELL 
—— 1

Q  USE ENOUGH EE RTftfZfR
 .......................     ■ - ..— wn.M.I n .Muiin •inwwwii.

5 3  SELECT BEST 
MUMI®     i

SPACE CORN 
CORRECTLY
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Dixie i i  is a white prolific hybrid 
with two or more medium to small ears 
per stalk. It outyields the better open- 
pollinated varieties by 10 to 25 per cent. 
It has a fairly long shuck which makes 
it more weevil-resistant than Station 
Mosby. The grain is medium hard. It 
is no better than Station Mosby in lodg
ing resistance.

Dixie 17 is a white prolific hybrid 
adapted to areas of little weevil damage. 
It is similar to Tenn. 10 in adapta
tion, but has a little better shuck and, 
therefore, more weevil resistance. This 
is the highest yielding hybrid which is 
adapted to the Mid-South territory, 
and is commercially available. It is 
excellent for hogging off in all sections 
of the State. Only a small amount of 
seed is available for 1948 planting.

Tenn. 10 is a white prolific hybrid 
adapted to the northern third of Mis
sissippi. It is the best of the old Neal 
Paymaster hybrids put out several years 
ago by the U. S. Department of Agri
culture and the Tennessee Experiment 
Station.

Dixie 18 is a new, yellow hybrid 
released by the U. S. Department of

Agriculture and the Tifton, Georgia, 
Experiment Station. This hybrid is 
adapted to the areas of heavy weevil 
infestation in South Mississippi. The 
grain is medium hard to hard, and the 
ear has an excellent long tight shuck. 
This hyhrid stands much better than 
most open-pollinated varieties.

Fun  ̂ G-714 is a yellow prolific hy
brid sold for several years in the South. 
This hybrid has a fairly good shuck, 
but is subject to weevil damage in 
southern Mississippi. It has approxi
mately the same area of adaptation as 
Dixie 11. Funk G-714 has little root 
lodging, but much stalk breaking if 
left until late to harvest.

La. 468 is a white prolific hybrid 75 
per cent the same as Dixie 11. It will 
have slightly larger ears, but less 
weevil resistance than Dixie 11, and is 
adapted to the same area as Dixie 11 
and Funk G-714.

The question, if Mississippi doubles 
corn yield, what will be done with the 
corn, is often asked. Since we are not 
a corn-selling state, it will be used for 
livestock feeding along with better 
rations for people.

Fig. 4 . Steers fed by C. S. Whittington of Greenwood, Miss. Photographed by P. F. Newell, leader 
in Extension animal husbandry, just before they bade farewell to the feedlot of corn.
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P. F . Newell, leader in Extension 
animal husbandry, says if enough corn 
could be produced, 100,000 native-pro
duced steers should be fed out in Mis
sissippi, using 25 bushels of corn per 
steer to finish them out when taken 
off good pasture. In addition to the 
steer feeding, 100,000 calves could be 
creep fed while running with the cow 
on pasture.

According to E. E. Grisson, associate 
Extension animal husbandman, Mis
sissippi needs 250,000 more hogs fin
ished to 225-pound weight to furnish 
the home needs, which would use
4,500,000 bushels of corn. Many farm
ers have learned that money can be 
made from hogs using home-grown 
corn if the yield is high. Willis Brown 
of Yazoo County, Mississippi, is getting 
100 pounds of pork from 8 bushels of 
corn and fed out 500 hogs in 1947 by 
letting them graze corn and beans in 
the field.

Charlie Henry, also of Yazoo County, 
for 15 years has hogged off corn with 
500 to 600 hogs per year. In 1946 
Mr. Henry hogged off 250 acres of 
corn with 845 hogs and sold 86 head of 
cattle along with these hogs for $48,000.

The hogs averaged 225 pounds and 
gathered their own corn.

Even though corn is Mississippi’s 
oldest crop, some new things are being 
developed to boost production and 
make corn growing more attractive. 
A cheaper source of nitrogen is one 
of the big features of the corn pro
duction program. Dr. W. B. Andrews, 
the leader in the use of anhydrous am
monia, says that with cheaper nitrogen, 
more corn per acre is in sight.

The prices of 6-8-8 and 5-10-5 fer
tilizers have not gone up in proportion 
to corn prices, so a swap of fertilizer for 
corn is extremely profitable today.

Sometimes grass and weeds are ene
mies of growing corn. In the future 
there is hope that land fertilized, pre
pared well, and planted may be sprayed 
with 2,4-D so that weeds and grass 
won’t show up.

Eighty-two counties in Mississippi are 
carrying on demonstrations in corn 
production using high rates of mixed 
fertilizer with extra nitrogen and close 
spacing. Since corn is grown on nearly 
every farm in Mississippi, there will be 
a bountiful grain harvest and corn show 
in 1948.

Fig. S. G. F . Atkinson and County Agent C. V . Wright of Yasoo County looking over a bunch of 
hogs which have just finished hogging off 75-bushel-per.acre corn. The hogs are finished, too.



Fig. 1 . Gerald (le ft) and Sandy Ross (right) look over some of the Netted Gem potato seed which 
they grew on their 160-acre farm at Pemberton, B. C. The Ross Brothers entered a sample of their 
seed potatoes at the Toronto Royal Winter Fair for the first time in 1947 and received the champion

award. They plant 10 to 15 acres each year.

Canada’s New Potato Champions
^  ^ Jo m  o C e a ch  

Canadian Broadcasting Company, New Westminster, British Columbia, Canada

W IT H IN  a period of 10 years two 
championship samples of Netted 

Gem potatoes have won the top award 
at the Royal Agricultural Winter Fair 
at Toronto. In 1937 John Decker of 
Pemberton, British Columbia, won 
the championship, and in 1947 Ross 
Brothers who farm 160 acres nearby 
won the same award. These growers 
and others farming in the Pemberton 
Valley have been consistent winners at 
seed potato shows in British Columbia. 
In the seed test plots conducted by the 
two western provinces of Canada and 
several western states at Oceanside, 
California, the samples sent from the 
Pemberton District have made remark
able showings.

It would appear that the regularity

of success with potato seed which 
Pemberton growers have achieved 
should have some explanation. Had- 
don S. McLeod, Chief Potato Inspector 
in British Columbia for the Dominion 
Department of Agriculture Seed Cer
tification Service, attributes their suc
cess to good foundation seed, early and 
frequent roguing of diseased plants, 
thorough spraying, and careful selec
tion of the seed as to type and freedom 
from discoverable diseases. To that 
others will add the blessing of a good 
soil well isolated from other potato- 
growing areas and a willingness of all 
the farmers to stick to the production 
of only certified, foundation A, or 
foundation seed. By “foundation” seed 
is meant potatoes which in the field or

17
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in the bin are virtually free from virus 
or other diseases affecting the potato. 
T he regulations respecting this class of 
potatoes are enforced by Inspectors of 
the Dominion Government.

The Pemberton Valley is not extrava
gant in size, for it is only about a mile 
wide on the average and not more than 
20 miles in length. Much of the land 
has been useless because of the mean- 
derings of the Lillooet River, which 
comes streaking down from the glaciers 
at the top of the valley. On many occa
sions the river has been known to rise 
eight feet on a hot summer night, carry
ing logs and other debris to a bend, pile 
them up there, and then turn to a new 
channel where the process may be re
peated two, three, or four years later. 
But the wanderings of the river had 
much to do with the deposition of silt 
over the floor of the valley and account 
for the excellent soil which may be 
found up and down its whole length. 
They also account for some of the diffi
culties encountered when attempts are 
made to clear the land for farming.

Ross Brothers, Potato Kings for 1947, 
started farming in the Pemberton Val
ley many years ago and have been on 
their present farm for 21 years. During 
that time they have seen their land 
flooded several times, but on most of 
its rampages the river has settled back 
rapidly enough to prevent any serious 
harm to the potato crop. Even in 1947 
when the prize potatoes were grown, 
the crop was under water for almost 
two days. This proved simply a good 
irrigation for the crop, although the 
flood did leave behind another light 
layer of silt to add to the deep soil which 
has been built up over the years.

Clearing the land for farming pre
sents an odd problem. In most cases 
the farmer has only to contend with 
surface growth, but that is not true in 
the Pemberton Valley. Once the sur
face is cleared and the land is ready for 
working, it is not unusual to find buried 
logs and stumps left years before by the 
twisting river. Sandy Ross, the elder 
brother in the Ross Brothers partner

ship, reports finding stumps with as 
many as three root systems, located two 
to three feet apart, and indicating that 
as the tree had grown a heavy deposit of 
glacial silt had been left over the area 
encouraging the tree to send out a new 
root system. Trees with two sets of 
roots were very common and still are 
being found by the engineers of the 
Prairie Farm Rehabilitation Act who 
now are developing a new and what 
they hope will be a permanent channel 
for the river so that the Pemberton 
Valley will be free of future flooding 
and will open up thousands of acres to 
new settlers.

Once the new channel is clear and 
functioning as expected, the farmers 
may be faced with a more complicated 
fertility problem than they have experi
enced in the past. Working with a 
relatively new soil they have not been 
worried with a shortage of even the 
major plant-food elements with the pos
sible exception of nitrogen, and as for 
minor elements it is not likely they will

( Turn to page 46)

Fig. 2 . E. K. Hampson, Canadian Office, Ameri
can Potash Institute, presented to Mr. and Mrs. 
Sandy Ross the gold watches which the Institute 
provided as a grand champion award for the 

best exhibit of potatoes in the show.



Fig. 1 . Eroded hillside, Silas Creek Community, Ashe County, N. C., showing the results of culti*
vating steep land.

Soil Testing and 
Soil Conservation

B f  3  £ . W l L  a n d  3 .  W c J a u r in  *

North Carolina Department of Agriculture, Raleigh, North Carolina

to do. In order to proceed on this 
basis, there are a number of funda
mental things to be considered.

What Do W e Want?

In this great country of ours, there 
is really no limit to what one can do 
and have if he is willing to pay the 
price. Assuming a good, sound, healthy 
body, without impairment, and an 
average, alert mind, one can apply 
oneself to almost any task, plan all of 
his efforts to that end, and he will get 
there. There will be temporary delays 
and possibly a few backward steps 
occasionally; but there is no doubt 
about the ultimate outcome.

MO ST agricultural efforts are striv
ing for maximum efficiency in 

production of good-quality food and 
feed. One approach to this task would 
be to stop, take time out to analyze 
the over-all situation, and work from 
that point. First, let’s give some 
genuine thought to what we want to 
do or have. Next, where are we and 
what do we have at present? This 
calls for a thorough survey. Finally, 
last and most satisfying of all, comes 
the task of working out ways and 
means for accomplishing what we want

* Ivan E. Miles, Director, Soil Testing Division, 
N. C. Dept, of Agriculture, Raleigh, N. C. J. T. 
McLaurin, Work Unit Conservationist, West Jef
ferson, N. C.

19
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Farming is a tremendous task. It 
affords just as many challenging tasks 
as any other profession. Let the 
farmer be as well trained in his field 
and use the same diligence and fru
gality of planning and application in 
his efforts and he will be just as success
ful as the chemist, the physicist, or who- 
have-you. To be a good livestock 
farmer, for instance, he must learn at 
least a few fundamentals of soils and 
their management. He must learn 
something of crops: their adaptations, 
the comparative values of different 
feeds, disease resistance, insect control, 
etc. He must learn livestock: breeds, 
their temperament, their needs as to 
feed, shelter, handling, and manage
ment. He must learn, whatever he 
does—whether farming or working in 
the chemical industries—to keep books 
upon himself. He must know where 
he stands at all times. If he is not 
progressing as fast as he should, he 
must locate and correct the cause. We 
in the agricultural field or I as a farmer 
must know what we really want if we 
are going to get very far.

W here A re W e?

After we have decided what we 
want, the other steps follow logically. 
The second step is to take stock of what 
we have. The merchant does this regu
larly and in the most minute detail. 
The farmer’s stock may be wide and 
varied, but all must be considered. The 
number and kind of livestock, houses, 
tractors, and other implements must be 
listed and valued. If there is an in
sufficiency of any of these things, they 
must be built or purchased in order 
to accomplish th'e immediate task at 
hand.

There is another phase of this survey, 
however, which may be even more 
important than these already men
tioned: the soil must be considered. 
There are some types of soil upon 
which no man, however well he may 
apply himself, can succeed. It must 
be recognized that crops differ in 
what they demand of the soil. A soil

Fig. 2 . Byron Sexton, Sturgill, N. C., and J .  T. 
McLaurin, Work Unit Conservationist, study a 
soil capability map of Sexton’s farm preparatory 

to drawing up conservation farm plan.

that produces 100 bushels of corn may 
be an absolute failure in alfalfa, re
gardless of treatment. We must first 
look at the soil in detail to see what is 
there.

Let us look at the texture of the top 
and subsoil, the depth of the topsoil, 
drainage, the organic matter, parent 
material, degree of weathering, etc. 
The fixing and holding power of a soil 
depends largely upon its texture and 
organic matter content. In general, 
the finer the texture, the more plant 
foods the soil will hold. This easily 
may mislead one if the other factors 
are not considered. Plant food is in 
much the same category as the live
stock or tractor, in that it can be pur
chased. There are some characteristics 
of the soil, however, which cannot be 
easily and quickly—if, indeed, ever— 
corrected. For instance, poor drainage 
which is often associated with topog
raphy, fineness of texture, parent ma
terial, and degree of weathering may 
be impossible to correct. It requires 
considerable time to increase the or
ganic matter content appreciably. The 
depth of the soil is very important to 
those crops that feed primarily from
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the topsoil, and most of the crops 
grown in the southeastern part of the 
United States do. It requires a long 
time to increase the depth of topsoil ap
preciably.

Along with those factors mentioned 
above, which are often classified under 
the name of “soil type,” this taking 
stock must show the degree of erosion 
and slope. As already pointed out, the 
depth of topsoil is of extreme import
ance. Even though the type of soil 
ordinarily might be suitable for a given 
crop, if the topsoil is washed away the 
possibilities of an immediate success 
on that particular soil are rather poor. 
In fact, over 100,000,000 acres of soil 
have washed away so badly that they 
are considered permanently lost from 
cultivation, and today from this cause 
there are still half a million acres being 
lost annually. These figures should be 
alarming to us, when we need maxi
mum production as never before in 
history.

As the soils are found in this survey, 
one area may be capable of producing 
alfalfa and sweet clover, while another 
area would be a certain failure for 
these crops, but might grow soybeans 
very satisfactorily. This grouping of 
soils—based on the soil type, degree of 
erosion, slope, drainage, and adapta
bility— is grouping soils according to 
their capabilities, ‘and a map showing 
this is called a “capability map.” It 
includes not only those soils actually 
cultivated, but also those which should 
stay or be put back into forest. Farm
ing without regard to the soil’s adapta
bility, the crop’s plant-food and cul
tural needs, and disease and insect con
trol is the explanation for our present 
plight.

Even though enormous progress in 
crop yields has been made recently, 
certainly none of us are very happy with 
the average yield. Since we know 
something of how to increase yields, 
this point might be pursued further 
with profit. In 1935, North Carolina 
corn yields were 19 bushels per acre; 
and its cotton yield, 294 pounds of lint

per acre. In 1947, corn yields were 
estimated to be 30.5 bushels; and cot
ton, 341 pounds. This is an increase 
in corn production of about 37 per 
cent; and in cotton, about 11 per cent 
in 12 years.

There is another, and perhaps just as 
important factor as yield; that is, 
quality. As far as quality is concerned, 
not a great deal is known; and much of 
that which is known is often not used.

How A re W e Going to G et T h ere?

After we have decided what we want, 
have made a survey, and know what 
we have, the next step is to plan how 
to get there. We probably will have 
a double objective at this point. The 
ultimate goal is always kept clearly in 
view, but we must decide what is to 
be done next. The priority of tasks 
may be quite important. What can and 
should be done this year, immediately, 
now?

At this point, let us recognize that 
there is a great deal of information and 
service available to the farmer that is 
not universally used. Using corn as an 
index, as indicated above in North 
Carolina, the average yields have been 
increased about 37 per cent in the last

Fig. S. Collecting soil sample* on D. C. Ray's 
farm, Ashe County, N. C.
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12 years, which is good. However, 
where the capability map was used, 
that is, where corn was planted on 
adapted soil, fertilized properly, plowed 
correctly, and the disease and insects 
controlled, it has been proved over 
and over again that these 30 bushels 
easily could be doubled, with many 
farmers economically producing three 
and four times as much on a small- 
acreage basis. Cotton and many other 
crops are in much the same category 
as corn. When everything that is 
known about the crop was applied in 
connection with growing cotton, a great 
many farmers have grown two bales to 
the acre, with some few growing three 
bales. Cotton yields over the entire 
South could be doubled.

In the Blue Ridge Mountain area 
of North Carolina lies Ashe County, in 
which many farmers are using a great 
many of the known facts in regard 
to improving crop yields and are doing 
it with profit. Ashe County has an 
active Soil Conservation unit. All of 
the agricultural agencies in the County 
very effectively plan their work to
gether, each doing its own task and 
complementing the other, thus giving

a coordinated program in a very satis
factory, cooperative manner.

A capability map is made by person
nel from the Soil Conservation District 
office. With this map the County Soil 
Conservationist, together with the 
farmer, plans a complete land-use pro
gram for every acre of land on that 
farm. Land which has been improp
erly used and has eroded badly, or for 
any other reason has given poor re
sults, is put to a task that it can do. 
This replanning of the farm is basic in 
successful farming. The steep eroded 
areas, regardless of soil type, must be 
taken out of regular row-crop cultiva
tion and put to a rotation that involves 
few row crops alternated with strip 
crops, or put to sod, hay crops, pasture, 
or trees. On the other hand, whatever 
is put on this land and on all of the 
other land must be adapted and fed in 
accordance with its own needs on the 
particular soil. This is the farmer’s 
program; he helps make the plans.

It is interesting to note that one of 
the first questions asked by the farmer 
when the Conservationist begins to 
work with him is: “What does my 

( Turn to page 40)

Land use under the conservation plan by Robert Edwards, Cabal Wilson, and Herman 
Hudson, Sparta Community, Alleghany County, N. C.



Fig. 1 . Hog* grazing first-year alfalfa on E. L. Hood’s farm, Marshall County, Alabama.

Success with Alfalfa 
in Alabama

B u  J .  O . B ra c k een

Agricultural Extension Service, Auburn, Alabama

W ITH IN  four years, Alabama’s al
falfa acreage increased from 2,213 

acres to more than 20,000. This out
standing increase can be traced to re
search findings of the Agricultural Ex
periment Station and numerous dem
onstrations sponsored by the Extension 
Service of the Alabama Polytechnic In
stitute. Demonstrations have been car
ried out by farmers over the entire 
state. In Jackson County, J. E. Car
ter, County Agent, reports an alfalfa 
demonstration under way in every com
munity.

Records show that throughout Ala
bama, farmers are making three to five 
tons of alfalfa hay per acre. They are

finding that alfalfa is a good grazing 
crop to supplement permanent pasture. 
Hogs when they graze alfalfa in addi
tion to being fed some corn make good 
growth and economical gains.

J. C. Lowery, Alabama Extension 
Agronomist, says that very few farmers 
have failed in growing alfalfa when 
they followed recommendations of the 
Agricultural Experiment Station. He 
presents the following to show how 
farmers can succeed with alfalfa in most 
sections of the State:

Alfalfa should be planted on well- 
drained land which makes good yields 
of cotton and corn. Cotton is a good 

( Turn to page 49)
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The New Frontier i t  
for Midwestern Farmers

e ,  m .w  t L m

Soil Conservation Service, Milwaukee, Wisconsin

JU ST a little over 100 years ago our 
pioneers were pushing westward 

to new horizons on the rich black 
prairie lands and rolling timbered 
slopes of the midwestern United States. 
A civilization with the highest stand
ards of living in history was*carved out 
of this wilderness of waving prairie 
grass and stately pines and hardwoods.

The gigantic industrial development 
which started shordy afterwards, and 
has continued at an increasing rate, was 
made possible largely because these pro
ductive lands supplied cheap food and 
raw materials at an abundant rate. In 
the process the land has been exploited 
and its resources wasted at a high rate. 
The desire to take care of land was 
not great when boundless areas of fer
tile soils remained unused. But today 
farmers can no longer move on to new 
acres.

The New Pioneer

A new kind of pioneer is rapidly sup
planting the old. He is an individual 
who has come to the realization that 
land is his to use wisely; that if he 
will take care of the land, the land 
will take care of him. A new frontier 
is fast developing. Its future expan
sion means much to the nation and to 
the world.

No resource is more vital to the 
welfare of the American people today 
than the soils of eight midwestern 
states in the Upper Mississippi Valley. 
This island of fertility in the center of 
the North American hemisphere fur
nishes a half of America’s families with 
all of their meat products, and from it

comes 65% of the nation’s butter and 
cheese.

The area comprising the States of 
Illinois, Indiana, Iowa, Michigan, Min
nesota, Missouri, Ohio, and Wisconsin 
is the most important source of food 
and agricultural raw materials in the 
United States.

A look at some of the figures will 
substantiate this statement. This area 
includes only 15% of the land area 
and but 19% of the land in farms in 
the United States, yet in 1945 its cash 
receipts( from farm operations were 
more than one-third of the total for the 
entire country. Cash receipts from 
farming in 1945 were $7,727,708,000 
for these States out of a total of $23,-
694,611,000 for the entire United States.

Nearly 92% of the nation’s soybeans, 
84.5% of the oats, and 60% of the 
corn were produced here. Equally out
standing are the figures for livestock, 
poultry, and dairy production, which 
are shown in Figure 1.

Producing enough food to meet to
day’s domestic demands and at the 
same time help feed the starving people 
of the world is placing a drain on our 
soil resources. Even more important 
to America’s welfare, however, is a 
consideration of what effect the future 
might have on these resources.

Population experts forecast that by 
1970 the people in the United States 
will number 30 million more than 
today. Our exports of agricultural 
products at the present time, while we 
are helping feed the world, are about 
10% of our total production. This es
sentially -means that if we maintain

24
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production at present levels, and ex
ported nothing, we could feed a popula
tion 10% greater than our present 
population.

Based on most recent estimates, our 
people number 145 million. We can, 
thus, support only an additional 1414 
million people. And 1514 million peo
ple may have to “go begging” by 1970 
unless our soils are maintained and 
their productive capacity increased, or 
unless our imports are stepped up. The 
latter is highly improbable since im
ports have been at an extremely high 
level during recent years and there is 
little prospect that these can be in
creased materially.

The plain facts are that we must 
start taking better care of our soils now. 
We must use the best possible soil- 
conserving methods and step up the 
productive capacity of the land to meet 
the needs of this expanding population. 
And farmers in these Upper Mississippi 
Valley States will have to bear the brunt 
of these demands.

The war years brought about a sub
stantial increase in inter-tilled crops. 
Five of these midwestern states were 
responsible for 56% of the entire na
tional increase. These were Indiana, 
Illinois, Iowa, Missouri, and Ohio. The 
farms of Michigan, Minnesota, and 
Wisconsin contributed more than a 
third of the remainder.

Farmers in these states had no choice 
in the matter; they had the only soil 
resources in the country that were still 
good enough to do the job quickly. 
This placed a tremendously heavy 
burden on already over-worked land, 
and many acres have been made unfit 
for further cultivation.

To meet this new future challenge 
of more American mouths to feed, 
farmers in this section must approach 
the problem from a different angle. 
We can no longer say “plow up more 
land” or “farm more acres.” The solu
tion, and the only logical one, is to 
produce more food per acre for years 
to come.

Figure I-PRODU CTION  OF SOME PRIN CIPAL AG RICU LTU RAL PRODUCTS IN UPPER M ISS IS S IP P I 
V A LLEY  STA TES IN P ER C EN T OF U NITED ST A T E S  TO TA L IN 1945

lii- Lond in Forms 1 ,9%

Wheat f 17.6 V*

: Rye 26 8%

"""T-V"'
P a *  *

;Land Area 15%

60%

Ools 84.5%

Soybeans 91.7%

AM Hoy 3 6 %

SBSS?™.... .t* Meat [Cattle B Colves, Hogs a Sheep) 48 5% *

Poultry 38.7%

. 45.8%

. Butter a Cheese 6 5 .5 %

Eggs 41.0V*

f'Cosh Receipts from Farming 33 4 %

Weight of cattle and sheep shipped in for feeding deducted
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T a b l e  1 .— S o il  C o n s e r v a t io n  P a t s

Average production and income of 252 soil-conserving farms and 251 farms without soil 
conservation— Upper Mississippi Valley Region, 1945

252 soil- 
conserving 

farms

251 farms 
w/out soil 

conservation
Difference

Size of Farm—Acres......................................... 170.6 170.8 -  0 .2

Yields of Crops—Per Acre
Corn— bu......................................................... 50 .9 44 .3 +  6 .6
Soybeans— bu................................................. 21 .9 19.1 +  2 .8
Oats— bu.......................................................... 52 .4 48 .5 +  3 .9
Wheat— bu...................................................... 22 .0 18.7 +  3 .3
Hay— tons....................................................... 2.01 1.99 +  0.02

Livestock Production— Per Farm
Cattle—lb........................................................ 9,458. 7,054 + 2 ,404
Sheep— lb......................................................... 666 600 +  66
Hogs—lb.......................................................... 13,462 10,882 + 2 ,580
Poultry—lb..................................................... 845 725 +  120
Eggs—doz....................................................... 1,779 1,521 +  258
Milk— lb.......................................................... 92,200 86,100 + 6 ,1 0 0

Production Income*
Per farm.......................................................... $6,877 $5,923 + $  954
Per acre........................................................... $ 40.31 $ 34.68 + $  5.63

* This figure represents the value of the products produced on the farm at 194S price levels, less feed 
purchases and the cost of conservation treatment.

Greater food production for years 
to come does not necessarily mean 
more bushels of corn or other crops 
right now. It implies a greater food 
supply in total for the immediate 
future and for generations to come. 
This means that soils must be con
served while this vast supply is being 
produced. But can this be done?

Conservation Farming the Solution

For an answer let’s examine the re
sults of a study of production and in
come records on 503 farms in Illinois, 
Indiana, Ohio, and Wisconsin. This 
study was made in 1945 by the U. S. 
Soil Conservation Service in coopera
tion with the State Agricultural Ex
periment Stations.

In making this study, farm econ
omists selected farms which were com
parable in size, having similar land 
use capabilities, and located in the 
same part of each state. Of the group,

252 are being operated under well- 
developed, complete farm conservation 
plans. On the remaining 251 farms, 
little or no soil conservation is being 
practiced.

Information on crop acreage, yields, 
and the amount of crop and livestock 
products sold and used in the home 
during the 1945 crop year was obtained 
from each farmer. Actual 1945 market 
prices were used in computing the 
income for both groups. Table 1 
shows the comparison of the two 
groups of farms.

Corn yields were 6.6, soybeans 2.8, 
oats 3.9, and wheat 3.3 bushels more 
per acre on the soil-conserving farms. 
Considerably more beef, pork, poultry, 
milk, and eggs were marketed from 
these same farms. Conservation farm
ing resulted in an average increase in 
income of $954 per farm or $5.63 
per acre. '

( Turn to page 41)
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L im e  a p p lie d  to  p a s tu r e s  a n d  c r o p la n d  is  a  k e y  p r a c t ic e  in  r e b u ild in g  s o i l  p r o d u c t iv ity .

Properly managed brome-alfalfa pastures help rebuild soil fertility and yield high returns in beef.



Ill addition to helping restore soil productivity, grass legume mixtures pay off in wool and mutton.

Hogs gain on brome*alfalfa which is a dependable crop in soil*building rotations.



Before and after pictures show how land badly damaged by improper land nse can be reclaimed 
to profitable production and protected from further deterioration.



The Farm Problems
of the Cotton Belt ment of Agriculture, the Association of

Southern Agricultural Workers met in 
Washington, D. C., on February 12-14 in their 45th annual convention. The 
theme for the program was “Adjusting Southern Agriculture to Increase the 
Farm Income.”

On the surface and in the face of present high farm prices, this purpose might 
seem a bit beside the point, but it is recognized that the fundamental farm prob
lem of the Southern States is the low per capita income of their farmers. The 
Southern Workers in their convention did not mince words. They were present 
to find out what more they themselves could do to relieve the situation. The 
excellent address of the President of the Association, Dr. M. J. Funchess, Dean of 
the School of Agriculture and Director of the Agricultural Experiment Station, 
Alabama Polytechnic Institute, summed up what was in the minds of everybody 
and what went on in the various group sessions.

“The area of our country commonly known as the South has at one time or 
another been referred to as the Nation’s Economic Problem No. 1 and the Nation’s 
Opportunity No. 1,” Dean Funchess said. “As of the moment, I think the South 
is the Economic Problem No. 1, but I do not think it needs to remain so if agri
cultural workers who serve the South fully understand what are some of the 
causes of the poor economic status of Southern farm people. . . . The relatively 
low farm income in the South can be increased if we really understand what our 
most important problems are, and especially our ‘bottleneck’ problems. The 
first essential is that we know where we are and the direction that we should 
go from there.”

He then dwelt on the high labor requirement, low production per man hour, 
and low production per acre, carefully substantiating his remarks with compara
tive statistics. To drive home the importance of yield per acre he pointed out 
that in 1946 Iowa produced 135 million bushels more corn on 11 million acres 
than were made on over 30 million acres of the 13 Southern States. The yield 
in Iowa was 52.8 bushels per acre, while in Georgia it was only 13.2 bushels (1944- 
46 average).

Of commercial agriculture, he said, “In my opinion, Southern farmers never 
will be relatively as prosperous as those of other regions until there is developed 
a farm program for the commercial use of all the available land. If the 79 per 
cent of our low-income lands were all made to produce an income like the 21 
per cent in cotton, tobacco, and peanuts, the four Southern States (Georgia, South 
Carolina, Alabama, and Mississippi) would not be considered as Economic Prob
lem No. 1.” He believes that mechanization of the whole farm program in the 
South is a “must” on the list of things to be done if competition is to be met. 
The greatest bottleneck in Southern agriculture will be broken if and when the 
cotton crop can be harvested by adapted machinery and cleaned and ginned on 
machines that are much more efficient than anything now available.

Coming back to the low farm income, Dean Funchess said that on a per capita
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basis, the South produces too little to sell. The increased domestic need for cot
ton caused by the war and the high price per pound are all that kept the South 
from experiencing a period of economic crisis at a time when most other agricul
tural areas were experiencing unprecedented prosperity.

He does not disagree with those who stress the great need for more industries 
in the South, but thinks it is a disservice to the South to lead its citizens to believe 
that in the long pull there are many possibilities of reducing very materially the 
farm population of an agricultural state like Alabama. He cites the high birth 
rate and the excess of births over deaths in normal times.

As to the potential possibilities of raising the income of individual farms— 
there are many proofs that it can be done, stemming from practical farm opera
tions carried on by experiment stations and by farmers who have learned how 
to use their land most efficiently. By way of example, Dean Funchess cited three 
Alabama experiments, the first on a 96-acre farm where in 10 years with cotton 
and hogs, two men using the best information from the Station increased the farm 
income from $1,799 to $11,282. On another production unit of 32.2 acres and 
using the same program, it was shown that after deducting cash costs a 6-year 
average of $2,112 could be obtained by one man with little hired or family help. 
In addition he would have his own meat, milk, and vegetables. On a milk pro
duction unit with 57 acres of improved pasture, 11 acres of corn, 5 acres of alfalfa, 
and 12 acres of kudzu involved, the value of the milk sold alone was nearly 
$11,000. This unit was handled by two men.

Therefore, Dean Funchess believes that the responsibility for the solution of 
the problems falls heavily on the Experiment Stations of the Southern States with 
the help of the U. S. Department of Agriculture. But after those in the research 
field have done the best possible job, there still remains the job of education. Just 
as the manufacturer must dispose of his product, so must the results of research 
work be taken to the consumer—the farmer. The educational work that needs 
to be done in the South now is much more complicated than it was when cotton 
was the chief cash crop. Each new enterprise calls for new information, and the 
adult teaching program must expand to keep pace with the expansion of the 
research program.

“For example,” he said, “we now know that we may grow alfalfa on hundreds 
of thousands of acres of land where it was thought impossible 12 years ago. Just 
as soon as a farmer has a field of alfalfa, there develop questions about grazing 
that he never needed to think about before. Then may come worms or insects 
to try to destroy his crop. He must have information on these. All are new 
problems to him—and to all the agricultural workers who are trying to help him 
with his program. Likewise, if he adds hog or milk production to his farming 
program to consume this alfalfa and the other pasture, feed, and forage crops 
needed, think of the vast number of additional things the farmer must learn to 
do— and do well and on time! And, it goes without saying that the hired help 
engaged in assisting with the educational program must keep ahead of his farmer 
constituent. All of this points up to the fact that agricultural workers in the 
South have at once an almost unlimited opportunity and a corresponding respon
sibility. We all must feel our responsibility so keenly that we shall be determined 
not to fail Southern farmers in their time of greatest need.”

This realistic approach to big problems is most healthy. Instead of patting 
themselves on the back for their already great accomplishments, the Southern 
Workers turned introspective. Such sincerity foretells a steady progress in the 
advancement of Southern agriculture. It could well be the keynote for the con
ventions of all agricultural research and advisory forces, whatever the group 
or area.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes Corn 
Cents Cents 

per bu. per bu.

Wheat 
Cents 
per bu.

Hay 
Dollars 
per ton

Cottonseed 
Dollars Truck 
per ton Crops

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June • • • •
Av. Aug. 1909- 

July 1914___  12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1922................ 22.8 65.9 100.4 74.5 96.6 11.64 30.42 • • • •
1923............... 19.0 92.5 120.6 82.5 92.6 13.08 41 23
1924................ . .  22.9 19.0 68.6 149.6 106.3 124.7 12.66 33 25 • • • •
1925............... 16.8 170.5 165.1 69.9 143.7 12.77 31 59
1926............... 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927................ . .  20.2 20.7 101.9 109.0 85.0 119.0 10.29 34 83 • • • e
1928............... . .  18.0 20.0 53.2 118.0 84.0 99.8 11.22 34 17
1929................ 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930................ . .  9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931................ 8.2 46.0 72.6 32.0 39.0 8.69 8.97 • • • •
1932................ . .  6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................ 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934................ 21.3 44.6 79.8 81.5 84.8 13.20 33.00 e • • •
1935................ 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936............... . .  12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937............... 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938................ 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939................ 15.4 69.7 74.9 56.8 69.1 7.94 21.17 . . . .
1940............... 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941............... . .  17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942................ 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943................ 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944................ 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945................ 36.6 143.0 204.0 127.0 150.0 15.10 51.10
1946................ . .  28.3 38.2 124.0 219.0 136.0 185.0 17.30 71.40
1947 

January. . . . .  29.74 39.0 129.0 220.0 121.0 191.0 17.50 00.40
February.. ..  30.56 31.9 131.0 228.0 123.0 199.0 17.50 88.20
March........ . .  31.89 33.6 139.0 235.0 150.0 244.0 17.40 88.00
April.......... . .  32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00
May........... . .  33.50 44.6 153.0 233.0 159.0 239.0 16.80 83.70
June........... 46.0 156.0 249.0 185.0 218.0 16.00 79.60
July............ 48.5 169.0 251.0 201.0 214.0 15.10 79.00
August . .  33.15 38.1 161.0 270.0 219.0 210.0 15.30 75.50
September. . .  31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60
October . .  30.65 41.6 150.0 205.0 223.0 266.0 16.80 90 60
November. . . .  31.87 40.0 166.0 195.0 219.0 274.0 17.30 89.10
December.. . .  34.06 46.9 172.0 204.0 237.0 279.0 18.10 94.80

1922.............. 185
Indsx Numbers (Aug. 1909—July 1914 =  100)

228 95 114 116 109 98 135
1923.............. 231 190 133 137 129 105 110 183
1924............. 185 190 98 170 166 141 107 147 143
1925............. 158 168 245 188 109 163 108 140 143
1926............... 101 179 189 134 116 138 112 98 139
1927............. 207 146 124 132 135 87 154 127
1928............. 200 76 134 131 113 95 152 154
1929............. 183 189 133 124 117 92 137 137
1930............. 128 131 123 93 76 93 98 129
1931............. 82 66 83 50 44 73 40 115
1932............. 52 105 55 62 50 43 52 46 102
1933.............. 130 118 79 81 84 68 57 91
1934............. 100 213 64 91 127 96 111 146 95
1935............. 90 184 85 80 102 94 63 135 119
1936............. 236 164 106 163 116 94 148 104
1937............. 68 204 76 93 81 109 74 87 110
1938............. 196 80 83 76 64 57 97 88
1939............. 73 154 100 85 88 78 67 94 91
1940............. 80 160 78 97 96 77 64 96 111
1941............. 137 264 116 107 117 107 81 211 129
1942............. 369 168 136 143 124 91 202 163
1943............. 160 405 188 232 174 154 125 231 245
1944............. 167 420 214 219 170 160 138 234 212
1945............. 171 366 205 232 198 170 127 227 224
1946.............. 228 382 178 249 212 209 146 317 204
1947 

January... 240 390 185 351 188 216 147 401 238
February.. 246 319 188 260 192 225 147 391 275
March.. . . 336 199 268 234 276 147 390 299
April........
May.........

260 301 211 265 254 271 145 390 295
270 446 220 265 248 270 142 371 286

June......... 460 224 284 288 247 135 353 215
July.......... 485 242 286 313 242 127 350 189
August.. . 381 231 308 341 238 129 335 211
September 252 407 214 273 374 275 136 335 179
October. . . 247 416 214 233 347 301 142 402 238
November. 257 400 238 222 341 310 146 395 272
December. 275 469 247 232 369 316 152 420 294
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 

16-17^ 
ammonia,

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

bulk unit N per unit N bulk per unit N per unit N per unit N
1910-14................ $2.85 $3.50 $3.53 $3.37 $3.52
1923...................... 3.02 2.90 6.19 4.83 4.59 5.16
1924...................... 2.44 5.87 5.02 3.60 4.25>
1925...................... 3.11 2.47 5.41 5.34 3.97 4.75
1926...................... 2.41 4.40 4.95 4.36 4.90
1927...................... 3.01 2.26 5.07 5.87 4.32 5.70
1928...................... 2.30 7.06 6.63 4.92 6.00
1929...................... 2.57 2.04 5.64 5.00 4.61 5.72
1930...................... 2.47 1.81 4.78 4.96 3.79 4.58
1931...................... 1.46 3.10 3.95 2.11 2.46
1932...................... 1.87 1.04 2.18 2.18 1.21 1.36
1933...................... 1.12 2.95 2.86 2.06 2.46
1934...................... 1.20 4.46 3.15 2.67 3.27
1935...................... 1.47 1.15 4.59 3.10 3.06 3.65
1936...................... 1.53 1.23 4.17 3.42 3.58 4.25
1937...................... 1.63 1.32 4.91 4.66 4.04 4.80
1938...................... 1.69 1.38 3.69 3.76 3.15 3.53
1939...................... 1.69 1.35 4.02 4.41 3.87 3.90
1940...................... 1.69 1.36 4.64 4.36 3.33 3.39
1941...................... 1.69 1.41 5.50 5.32 3.76 4.43
1942...................... 1.74 1.41 6.11 5.77 5.04 6.76
1943...................... 1.75 1.42 6.30 5.77 4.86 6.62
1944...................... 1.75 1.42 7.68 5.77 4.86 6.71
1945...................... 1.75 1.42 7.81 5.77 4.86 6.71
1946...................... 1.97 1.44 11.04 7.38 6.60 9.33
1947 

January........... 2.36 1.46 12.98 11.06 12.14 10.32
February......... 2.41 1.46 10.01 11.06 12.14 10.17
March.............. 2.41 1.46 11.98 11.06 12.50 10.50
April................ 2.41 1.51 11.72 10.79 12.75 11.39
M ay................. 2.41 1.51 10.55 9.98 12.75 8.80
June................. 2.41 1.51 10.94 9.98 12.75 8.26
July.................. 2.41 1.59 12.56 9.98 12.75 8.66
August............. 2.53 1.60 13.01 9.98 12.75 8.73
September. . . . 2.66 1.73 13.65 10.41 12.75 10.72
October........... . 2.66 1.78 15.00 10.85 12.75 13.66
November....... 2.66 1.78 14.22 11.06 12.75 11.53
December........ 2.71 1.78 15.98 11.71 12.75 12.81

192 3 .................................  112
192 4 ............................  I l l
192 5 .................................  115
192 6 .................................. 113
192 7 .................................  112
192 8 .................................  100
1929 ............................  96
193 0 ............................  92
193 1............................  88
193 2 ............................  71
1933 ............................  59
193 4 ............................  59
193 5 ............................  57
1936.'.........................  59
193 7 ...................   61
193 8 ............................ 63
193 9 ............................  63
1940 ............................  63
194 1............................  63
194 2 ............................  65
1943...........................  65
1944............................  65
1 9 4 5 . . . ..................... 65
194 6 ............................  74
1947January.................  88

February...............  90
March....................  90
April....................... 90
May.......................  90
June.......................  90
July..............    90
August...................  94
September.............  99
October................  99
November.............  99
December.................... 101

Numbers (1910-14 = 100)
102 177 137 136
86 168 142 107
87 155 151 117
84 126 140 129
79 145 166 128
81 202 188 146
72 161 142 137
64 137 141 12
51 89 112 63
36 62 62 36
39 84 81 97
42 127 89 79
40 131 88 91
43 119 97 106
46 140 132 120
48 105 106 93
47 115 125 115
48 133 124 99
49 k57 151 112
49 175 163 150
50 180 163 144
50 219 163 144
50 223 163 144
51 315 209 196

51 371 313 360
51 286 313 360
51 342 313 371
53 335 306 378
53 301 283 378
53 313 283 378
56 359 283 378
56 372 283 378
61 390 295 378
62 429 307 378
62 406 313 378
62 457 332 378

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

104
131 
122 
100 
111
96

126
192
189
191
191
265
293
289
298
324
250
234
246
248
305
388
328
364
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Wholesale Prices

Super- Florida

of Phosphates
Tennessee Muriate 
phosphate of potash 

rode, bulk,

and Potash **
Sulphate Sulphate 
of potash of potash 
in bags, magnesia,

Manure
salts
bulk.

phosphate land pebble 75% f.o.b. per unit, per unit, per ton. per unit,
Balti 68% f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk, bulk. lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1
1910-14........... S3.61 S4.88 $0,714 $0,953 $24.18 $0,657
1923................. 3.08 7.50 .588 .836 23.32
1924................. 2.31 6.60 .582 .860 23.72
1925................. 2.44 6.16 .584 .860 23.72
1926................. 3.20 5.57 .596 .854 23.58 !537
1927................. .525 ' 3.09 5.50 .646 .924 25.55 .586
1928................. .580 3.12 5.50 .669 .957 26.46 .607
1929................. 3.18 5.50 .672 .962 26.59 .610
1930................. .542 3.18 5.50 .681 .973 26.92 .618
1931.................. 3.18 5.50 .681 .973 26.92 .618
1932................. 3.18 5.50 .681 .963 26.90 .618
1933................. .434 3.11 5.50 .662 .864 25.10 .601
1934................. .487 3.14 5.67 .486 .751 22.49 .483
1935.................. .492 3.30 5.69 .415 .684 21.44 .444
1936................. .476 1.85 5.50 .464 .708 22.94 .505
1937................. .510 1.85 5.50 .508 .757 24.70 .556
1938................. .492 1.85 5.50 .523 .774 15.17 .572
1939.................. .478 1.90 5.50 .521 .751 24.52 .570
1940.................. .516 1.90 5.50 .517 .730 24.75 .573
1941.................. .547 1.94 5.64 .522 .780 25.55 .367'
1942................. .600 2.13 6.29 .522 .810 25.74 .205
1943.................. .631 2.00 5.93 .522 .786 25.35 .195
1944.................. .645 2.10 6.10 .522 .777 25.35 .195
1945................. .650 2.20 6.23 .522 .777 25.35 .195
1946................. .671 2.41 6.50 .508 .769 24.70 .190
1947

January .700 2.60 6.60 .535 .797 26.00 .200
February. . . .720 2.60 6.60 .535 .799 26.00 .200
March.......... 2.75 6.60 .535 .797 26.00 .200
April............
May.............

.740 2.97 6.60 .535 .797 26.00 .200

.740 2.97 6.60 .535 .797 26.00 .200
June............. .752 2.97 6.60 .330> .589' 12.76' .176
July.............. .760 2.97 6.60 .353 .629 13.63 .188August......... .760 3.08 6.60 .353 .629 13.63 .188
September.. .760 3.42 6.60 .353 .629 13.63 .188
October. . .  . .760 3.42 6.60 .375 .669 14.50 .200
November.. .760 3.42 6.60 .375 .669 14.50 .200
December,., 3.42 6.60 .375 .669 14.50 .200

Index Numbers (1910-14 =  100)
1923...................... 103 85 154 82 88 96
1924..................... 94 64 135 82 90 98
1925...................... 110 68 126 82 90 98
1926..................... 112 88 114 83 90 98 82
1927..................... 100 86 113 90 97 106 89
1928..................... 108 86 113 94 100 109 92
1929..................... 114 88 113 94 101 1)0 93
1920...................... 101 88 113 95 102 1)1 94
1931...................... 90 88 113 95 102 1)1 94
1932..................... 85 88 113 95 101 111 94
1933..................... 81 86 113 93 91 104 01
1934..................... 91 87 110 68 79 93 74
1935..................... 92 91 117 58 72 89 68
1936..................... 89 51 113 65 74 95 77
1937..................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939..................... 89 53 113 73 79 101 87
1940..................... 96 53 113 72 77 102 87
1941..................... 102 54 110 73 82 106 87
1942...................... 112 59 129 73 85 106 84
1943..................... 117 55 121 73 82 105 83
1944..................... 120 58 125 73 82 105 83
1945..................... 121 61 128 73 82 105 83
1940...................... 125 67 133 71 81 102 82
1947

January........... 131 72 135 75 84 108 83
February......... 134 72 135 76 84 108 83
M arch.............. 138 76 135 75 84 108 83
Anril................
May.................

138 82 135 75 84 108 83
138 82 135 75 84 108 83

June................. 140 82 135 60 62 53 80
July.................. / 142 82 135 64 66 56 82
August............. 142 85 135 64 66 66 82
September.. . . 142 95 135 64 66 66 82
October............ 142 95 135 68 70 60 83
November. . . . 142 95 135 68 70 60 83
December........ 142 95 135 68 .70 60 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Prices paid
by farmers Wholesale 

for com- prices
Farm modifies of aU com- Fertilizer Chemical Organic Superphos- 

prices* bought* moditiest material} ammoniates ammonia tea phate Potash**
192 3   143 152 147 114 107 144 103 79
192 4   143 152 143 103 97 125 94 79
192 5   156 156 151 112 100 131 109 80
192 6   146 155 146 119 94 135 112 86
192 7   142 153 139 116 89 150 100 94
192 8   151 155 141 121 87 177 108 97
192 9   149 154 139 114 79 146 114 97
193 0   128 146 126 105 72 131 101 99
193 1   90 126 107 83 62 83 90 99
193 2   68 108 95 71 46 48 85 99
1933   72 108 96 70 45 71 81 95
1934   90 122 109 72 47 90 91 72
193 5   109 125 117 70 45 97 92 63
193 6   114 124 118 73 47 107 89 69
1 9 3 7 . . .   122 131 126 81 50 129 95 75
1938   97 123 115 78 52 101 92 77
1939   95 121 112 79 51 119 89 77
194 0   100 122 115 80 52 114 96 77
194 1   124 131 127 86 56 130 102 77
194 2   159 152 144 93 57 161 112 77
194 3   192 167 151 94 57 160 117 77
194 4   195 176 152 96 57 174 120 76
194 5   202 180 154 97 57 175 121 76
194 6   233 203 177 107 62 240 125 75
1947

Jan u ary ... 260 227 206 126 69 359 131 78
February.. 262 234 209 124 70 329 134 78
March  280 240 216 128 70 354 138 78
April  276 243 215 129 71 354 138 78
M ay  272 242 215 127 71 339 138 78
June  271 244 215 125 71 343 140 63
Ju ly   276 244 219 128 72 359 142 67
A u gu st.... 276 249 223 130 75 364 142 67
September. 286 253 230 133 79 372 142 67
O ctober... 289 254 230 136 80 387 142 71
November. 287 257 231 135 80 380 142 71
December.. 301 267 236 138 81 400 142 71 '

• U S D A figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific 'farm  products revised from  a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-com m odity index.

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

made by the D epartm ent o f A gricu ltural 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. 

i  A ll  po tash  sa lts  now  quoted F.O.B. m ines o n ly : m anure sa lts  since Ju n e  1041.
o th e r  c a rr ie rs  since Ju n e  1947. . . .  . . . , ,__ _** The w eig h ted  a v e ra g e  o f p rices a c tu a lly  paid fo r  potash a re  lo w e r th an  the  
an n u a l a v e ra g e  because since 1926 o v e r 90%  o f the  potash  used in a g ric u ltu re  has  
been co n trac ted  fo r  d n rin g  th e  d iscount period. Since 1937, th e  m axim um  discount 
has been 12 % . A pplied  to  m u ria te  o f  potash , a p rice  s lig h t ly  above $.471 per  
u n it KfO th u s  m ore n e a r ly  app roxim ates th e  an n u a l a v e ra g e  th an  do prices based  
on a rith m e tic a l a v e ra g e s  o f  m on th ly  quotations*



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjeots named.

Fertilizers
"Fertilizer Handbook, for Arizona Farmers ," 

Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
Bui. 209, Sept. 1947, W. T. McGeorgc.

"Commercial Fertilizer Sales as Reported to 
Date for Quarter Ended September 30, 1947," 
Bu. of Chem., State Dept, of Agr., Sacramento 
14, Calif., FM-155, Nov. 28, 1947.

"Agricultural Mineral Sales as Reported to 
Date for Quarter Ended September 30, 1947," 
Bu. of Chem., State Dept, of Agr., Sacramento 
14, Calif., FM-156, Nov. 28, 1947.

"Purchasing Fertilizers in New Hampshire," 
Agr. Exp. Sta., Univ. of N. H., Durham, 
N. H., Sta. Bui. 362, Oct. 1945, L. A. 
Dougherty.

"Inspection of Commercial Fertilizers Made 
for the State Department of Agriculture," 
Dept, of Agr. and Biol. Chem., Agr. Exp. Sta., 
Univ. of N. H., Durham, N. H., Bui. 371, 
Aug. 1947, T. 0 . Smith and H. A. Davis.

"The Movement of Phosphorus in Red 
Maple and Apple Trees in Winter Using 
Radioactive Phosphorus as a Tracer," Agr. 
Exp. Sta., Univ. of N. H., Durham, N. H., 
Tech. Bui. 91, Dec. 1946.

"Fertilizer Suggestions for North Dakota 
Farms," Ext. Serv., N. D. Agr. College, Fargo, 
N. D., Ext. Cir. 189, Jan. 1947, L. A. Jensen 
and G. A. Johnsgard.

"Fertilizer Report for the Year 1946," State 
Dept, of Agr., Harrisburg, Pa., Gen. Bui. 612, 
May-June 1947.

"Response of Stayman Apple Trees in Metal 
Cylinders to Varying Amounts of Inorganic 
Nitrogenous Fertilizers and Green Manures," 
Agr. Exp. Sta., Pa. State College, State College, 
Pa., Bui. 483, Oct. 1946, R. D. Anthony. W. S. 
Clarke, Jr., F. N. Fagan, D. E. H. Frear, A. C. 
Richer, and J. W. White.

"Commercial Fertilizers in 1946-47," Agr. 
Exp. Sta., Texas A. & M., College Station, 
Texas, Bid. 696, Oct. 1947, J. F. Fudge and 
T. L. Ogier.

"Report of Inspection Work, Commercial 
Fertilizers and Limes," State Dept, of Agr., 
Charleston, W. Va., Bui. ( n.s.) 52, Dec. 1, 
1946.

"The Fertilizer Situation for 1947-48," Pro
duction and Marketing Admin., U. S. D. A., 
Wash., D. C., Dec. 1947.

Soils
"The Relation of Soil Fertility to Human 

Nutrition," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Bui. 437, Sept. 1946, 
Olive Sheets.

"Improved Irrigation," Agr. Ext. Serv., 
Univ. of Nebr., Lincoln, Nebr., E. C. 170, 
March 1947.

"Stubble Mulch Farming," Agr. Ext. Serv., 
Univ. of Nebr., Lincoln, Nebr., E. C. 171, 
Feb. 1947, F. L. Duley and J. C. Russell.

"Influence of Soil Texture Upon Growth 
of Plants," Agr. Exp. Sta., Univ. of N. H., 
Durham, N. H„ Tech. Bui. 90, May 1946, 
Stuart Dunn and W. H. Lyford, Jr.

"Acid Soils in Oklahoma, Where They Are 
Located, and How They Form," Agr. Exp. 
Sta., Okla. A. £r M., Stillwater, Okla., Bui. 
B-313, Nov. 1947, Horace J. Harper.

"Soil Reaction and Availability of Plant 
Nutrients," Agr. Exp. Sta., Okla. A. & M., 
Stillwater, Okla., Bui. B-315, Nov. 1947, 
Horace J. Harper.

"Crop Adaptation to Soils of Varying Acidity 
or Alkalinity," Agr. Exp. Sta., Okla. A. & M., 
Stillwater, Okla., Bui. B-316, Dec. 1947, 
Horace J. Harper.

"Reclamation and Use of Alkali Soils," Agr. 
Exp. Sta., Oregon State College, Corvallis, Ore
gon, Tech. Bui. 10, Sept. 1946, W. L. Powers.

"Optimum Soil-Nitrate Levels for Celery, 
Carrots, Spinach, Onions and Beets at Different 
Growth Levels," Agr. Exp. Sta., R. I. State 
College, Kingston, R. I., Bui. 300, June 1947, 
John B. Smith and Milton Salomon.

"Improve Your Garden Soil," Ext. Serv., 
Texas A. & M., College Station, Texas, C-143, 
1946, /. F. Rosborough, C. R. Heaton, and 
M. K. Thornton.

"The Soil Saving 7 for Washington's Wheat
land," Ext. Serv., Institute of Agr. Sciences, 
State College of Wash., Pullman, Wash., 
Ext. Cir. 117, Nov. 1947.

Crops
"Small Grain Variety Tests in Alabama, 

1945-1947," Agr. Exp. Sta., Ala. Polytechnic 
Institute, Auburn, Ala., P. R. Series No. 11, 
Rev. Aug. 1947, T. H. Rogers.

"The Dominion Experimental Farms," 
Dominion Dept, of Agr., Ottawa, Can., 1947.

37
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"Planning Your Garden," Dip. of Hort., 
Exp. Farms Serv., Dominion Dept, of Agr., 
Ottawa, Ont., Can., Publ. 795, Farmer’s Bui. 
142, Sept. 1947, R. W. Oliver.

"Better Ontario Pastures," Ont. Agr. College, 
Guelph, Ont., Can., Bui. 450, June 1947, J. R. 
Weir.

"Vegetable Varieties and Hybrids," Ont. 
Agr. College, Guelph, Ont., Can., Bui. 451, 
Aug. 1947, T. O. Graham and J. S. Shoemaker.

"Harvesting and Storing of Ear Corn," Ont. 
Agr. College, Guelph, Ont., Can., Bui. 452, 
Aug. 1947, G. P. McRostie.

"Grass and Legume Seed Crops in Alberta," 
Dept, of Agr., Edmonton, Alberta, Can., Cir. 
79, Aug. 1947, J. E. Bird sail.

"Grape Growing in Florida," Agr. Exp. 
Sta., Univ. of Fla., Gainesville, Fla., Bui. 436, 
(A Revision of Bui. 324), Oct. 1947, R. D. 
Dickey and Kenneth W. Louchj, Rev. by 
R. D. Dickey, L. H. Stover, and G. K. Parris.

"Vegetable Varieties for Hawaii," Agr. Ext. 
Serv., Univ. of Hawaii, Honolulu 10, T. H., 
Ext. Cir. 63, Rev. July 1947, William Bern- 
bower.

"Bush Beans as a Truck. Crop," Agr. Ext. 
Serv., La. State Univ., Baton Rouge, La., Ext. 
Leaflet 6, John A. Cox, Ralph S. Woodward, 
and Joseph Montelaro.

"Bell Pepper Production in Louisiana," Agr. 
Ext. Serv., La. State Univ., Baton Rouge, La., 
Ext. Leaflet 7, John A. Cox, Joseph Montelaro, 
and Ralph S. Woodward.

"Garlic as a Truck Crop," Agr. Ext. Serv., 
La. State Univ., Baton.Rouge, La., Ext. Leaflet 
9, G. L. Tiebout and Joseph Montelaro.

"Tomatoes as a Truck Crop," Agr. Ext. 
Serv., La. State Univ., Baton Rouge, La., Ext. 
Leaflet 10, Ralph S. Woodward, John A. Cox, 
and Joseph Montelaro.

"One Year’s Progress with the Maine Ex
tension Service for the Year Ending June 30, 
1947," Agr. Ext. Serv., Univ. of Maine, Orono, 
Maine, Ext. Bui. 366, Oct. 1947.

"60th Annual Report," Agr. Exp. Sta., 
Univ. of Nebr., Lincoln, Nebr.

"Alfalfa and Sweetclover Silage," Agr. Ext. 
Serv., Univ. of Nebr., Lincoln, Nebr., E. C. 
173, June 1947, D. L. Gross.

"Preharvest Apple Drop, with Special Ref
erence to McIntosh," Agr. Exp. Sta., Univ. of 
N. H., Durham, N. H., Sta. Bui. 355, July
1945, L. P. Latimer.

"Growing House Plants," Agr. Exp. Sta., 
Univ. of N. H., Durham, N. H., Sta. Bui. 359, 
June 1945', W. D. Holley.

"Performance of Strawberry Varieties in 
New Hampshire," Agr. Exp. Sta., Univ. of 
N. H., Durham, N. H., Sta. Bui. 368, Dec.
1946, L. P. Latimer.

"Viable Seeds in Old Pasture Soils," Agr. 
Exp. Sta., Univ. of N. H., Durham, N. H., 
Tech. Bui. 89, May 1946, Ford S. Prince and
A. R. Hodgdon.

"Red Raspberry Culture," Gen. Ext. Serv., 
Univ. of N. H., Durham, N. H., Cir. 264, 
Jan. 1945, L. P. Latimer.

"Tjie Home Vegetable Garden," Gen. Ext. 
Serv., Univ. of N. H., Durham, N. H., Ext. 
Cir. 273, Apr. 1946, J. R. Hepler.

"Culture of Low-Bush Blueberries," Gen. 
Ext. Serv., Univ. of N. H., Durham, N. H., 
Ext. Cir. 275, June 1946, W. W. Smith.

"Christmas Trees, a Cash Crop," Gen. Ext. 
Serv., Univ. of N. H., Durham, N. H., Ext. 
Cir. 278, Oct. 1946, K. E. Barraclough.

"4-H Vegetable Gardening,’’ Gen. Ext. Serv., 
Univ. of N. H., Durham, N. H., Jr. Cir. 60, 
March 1946.

"Peonies, Their Culture and Care in North 
Dakota," Ext. Serv., N. D. Agr. College, Fargo, 
N. D., Cir. A-112, June 1947.

"Bearded Iris," Ext. Serv., N. D. Agr. Col
lege, Fargo, N. D., Cir. A-113, July 1947, 
Harry A. Graves.

"Roses for North Dakota," Ext. Serv., N. D. 
Agr. College, Fargo, N. D., Cir. A-118, Sept. 
1947, Harry A. Graves.

"Tulips," Ext. Serv., N. D. Agr. College, 
Fargo, N. D., Cir. A-119, Oct. 1947, Harry A. 
Graves.

"Hardy Chrysanthemums," Ext. Serv., N. D. 
Agr. College, Fargo, N. D., Cir. A-120, Oct. 
1947, Harry A. Graves.

"Evergreens for North Dakota," Ext. Serv., 
N. D. Agr. College, Fargo, N. D., Cir. A-121, 
Oct. 1947, John J. Zaylskje.

"Onion Production in Ohio," Agr. Exp. 
Sta., Wooster, Ohio, Bui. 671, Nov. 1947, 
Donald Comin.

"Permanent Pastures, Treatment and Man
agement," Agr. Ext. Serv., Ohio State Univ., 
Columbus, Ohio, No. 283, July 1947, D. R. 
Dodd.

"Trees and Tree Planting for Posts, Wind
breaks and Erosion Control," Agr. Exp. Sta., 
Okla. A. & M., Stillwater, Okla., Sta. Bui. 
B-314, Nov. 1947, M. Afanasiev.

"Performance Tests of Corn Varieties and 
Hybrids, 1947," Agr. Exp. Sta., Okla. A. & M., 
Stillwater, Okla., Bui. B-317, Dec. 1947, James 
S. Brooks and Roy A. Chessmore.

"Fruit Varieties Recommended for Okla
homa," Ext. Serv., Okla. A. & M., Stillwater, 
Okla., Cir. 444, E. L. Whitehead.

"Rhubarb Growing and Forcing," Federal 
Coop. Ext. Serv., Oregon State College, Cor
vallis, Oregon, Ext. Cir. 486 (Rev. of Cir. 
256), May 1946, A. G. B. Bouquet.

"Specialty Horticultural Crops, 1936-1945," 
Federal Coop. Ext. Serv., Oregon State College, 
Corvallis, Oregon, Ext. Bui. 677, March 1947, 
B. E. Black•

"Science for the Farmer," 60th Annual 
Report, Agr. Exp. Sta., Pa. State College, State 
College, Pa., Bui. 488, July 1947.

"Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College, Pa., Supple
ment No. 1 to Bui. 488, Oct. 1947, M. E. John.

"Chemical Composition of Pasture Plants, 
With Some Reference to the Dietary Needs of 
Grazing Animals," Agr. Exp. Sta., Pa. State 
College, State College, Pa., Bui. 489, Nov. 
1947, J. T. Sullivan and R. J. Garber.
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"Pea Variety and Strain Trials, 1947,” Agr. 
Exp. Sta., Pa. State College, State College, 
Pa., Pa. Jour. Series Paper # 1389, Sept. 3, 
1947, R. E. Larson.

“Snap Bean Variety and Strain Trials, 1947,” 
Agr. Exp. Sta., Pa. State College, State Col
lege, Pa., Pa. Jour. Series Paper #1392, Sept.
25, 1947, M. L. Odland and C. J. Noll.

“Tomato Variety and Strain Trials, 1947,” 
Agr. Exp. Sta., Pa. State College, State Col
lege, Pa., Pa. ]our. Series Paper #1393, Sept.
25, 1947, M. L. Odland.

“Sweet Corn Variety and Strain Trials, 
1947," Agr. Exp. Sta., Pa. State College, State 
College, Pa., Pa. Jour. Series Paper #1398, 
Oct. 15, 1947, C. J. Noll and M. L. Odland.

“Lima Bean Variety and Strain Trials, 
1947," Agr. Exp. Sta., Pa. State College, State 
College, Pa., Pa. Jour. Series Paper #1403, 
Nov. 10, 1947, M. L. Odland and C. J. Noll.

“Eggplant Variety and Ft Hybrid Trials, 
1947,” Agr. Exp. Sta., Pa. State College, State 
College, Pa., Pa. Jour. Series Paper #1406, 
Nov. 15, 1947, M. L. Odland and C. J. Noll.

“Research for the Farmer,” Agr. Exp. Sta., 
R. 1. State College, Kingston, R. I., 59th An
nual Report, May 1947.

“ What’s New in Farm Science,” Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., Bui. 472, 
May 1947.

Economics
“A Study of Pioneer Farming in the Fringe 

Areas of the Peace River, Alberta, 1942,” 
Dominion Dept, of Agr., Edmonton, Alberta, 
Can., Publ. 792: Tech. Bui. 60, Oct. 1947,
B. K. Acton and C. C. Spence.

“Farming in the Irrigation Districts of Al
berta,” Dominion Dept, of Agr., Edmonton, 
Alberta, Can., Publ. 793, Tech. Bui. 81, Nov. 
1947, C. C. Spence, B. H. Kristjanson, and 
f. L. Anderson.

“A Study of Land Settlement in the Prince 
George-Smithers Area, British Columbia.” Do
minion Dept, of Agr., Edmonton, Alberta,
Can.. Publ. 794, Tech. Bui. 82, Oct. 1947,
W. J. Anderson.

“Statistical Handbook °f Canadian To
bacco," Agr. Div., Dominion Bu. of Statistics, 
Ottawa, Ont., Can., 1947.

"Marketing Island-Grown Sweetpotatoes in 
Consumer Packages," Agr. Ext. Serv., Univ. of 
Hawaii, Honolulu 10, T. H., Ext. Cir. 226, 
Oct. 1947, Ralph Elliott and Kenichi Murata.

“Monthly Price-Yield Trends for Some 
Hawaiian Fruit and Vegetable Crops,” Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu 10, 
T. H., Ext. Cir. 227, Oct. 1947, Ralph Elliott 
and Jack Ishida.

“Harvesting and Packing Tomatoes,” Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu 10, 
T. H., Ext. Cir. 228, Nov. 1947, Ralph Elliott 
and Kenichi Murata.

"Twenty-second Annual Report of the Farm 
Bureau Farm Management Service, 1946,”

Dept, of Agr. Econ., Univ. of III., Urbana, 111., 
AE-539, June 1947, M. L. Mosher and F. J. 
Reiss.

"Three-year Report on 174 Farms in the 
Blackhawk Farm Bureau Farm Management 
Service, 1943-1944-1945,” Agr. Ext. Serv., 
Univ. of 111., Urbana, 111., AE-2414, Sept. 1946, 
M. L. Mosher, F. f. Reiss, and W. D. Budde- 
meier.

"Three-year Report on 193 Farms in the 
Illinois Valley Farm Bureau Farm Manage
ment Service, 1943-1944-1945,” Agr. Ext. 
Serv., Univ. of III., Urbana, 111., AE-2416, Oct. 
1946, M. L. Mosher, F. J. Reiss, and M. P. 
Gehlbach.

"Clearing and Improvement of Farm Land 
in Massachusetts,” Agr. Exp. Sta., Univ. of 
Mass., Amherst, Mass., Bui. 439, July 1947, 
Charles R. Creek, Joseph F. Hauck, and 
Virgil L. Hurlburt.

"Costs and Labor Used in Harvesting Hay, 
204 Pennsylvania Farms, 1945,” Agr. Exp. 
Sta., Pa. State College, State College, Pa., Bui. 
490, Sept. 1947, W. E. Keepper and L. B. 
Adkinson.

“Father and Son Farm Business Agree
ments,” Agr. Exp. Sta., Pa. State College. State 
College. Pa., Bui. 492, Jan. 1948, P. I. Wrigley.

“Farm Practices on Burley Tobacco, To
matoes, Snap Beans in Douglas Reservoir 
Area,” Agr. Exp. Sta., Univ. of Tenn., Knox
ville, Tenn., Rural Research Series Mono. 
No. 227, Aug. 10, 1947, M .,B . Badenhop 
and L. J. Fenske.

“Trends in Livestock Production in Ten
nessee by Type of Farming Areas,” Agr. Exp. 
Sta., Univ. of Tenn., Knoxville, Tenn., Rural 
Research Series Mono. No. 228, Aug. 15, 1947,
B. H. Luebke.

"Coordinated Management for Harvesting, 
Storing, and Marketing Northwest Apples,” 
U. S. D. A., Washington, D. C., Cir. 759, 
Sept. 1947, W. V. Hukill and Len B. Wooton.

“Handbook on Major Regional Farm Supply 
Purchasing Cooperatives, 1945-46,” Coop. Re
search and Serv. Div., Farm Credit Admin., 
U. S. D. A., Washington, D. C.. Misc. Rpt. 110, 
Oct. 1947, Joseph G. Knapp and Jane L. 
Scearce.

“Grain Conservation on Farms, 1947-48,” 
Office of the Secretary, U. S. D. A., Wash
ington, D. C., Handbook, Nov. 1947.

“Agricultural Conservation Program Bul
letin, Subpart-1948,” U. S. D. A., Washing
ton, D. C.

“The 1948 Agricultural Conservation Pro
gram Handbook for: ACP-1948-Calif.; ACP- 
1948-Colo.; ACP-1948-Fla.; ACP-1948-Ga.: 
ACP Specifications-1948-Idaho, Part II; ACP- 
48-Kansas, Part I, Section 2; ACP-1948-Ky.; 
ACP-1948-Me.; ACP-1948-Mich.; ACP-1948- 
Minn.; ACP-1948-Miss.; ACP-1948-Mo.; ACP- 
1948-Nebr.; ACP-1948-N. Y.; ACP-1948- 
N. C.; ACP-1948-Okla.; ACP-1948-S. C.; 
A CP-1948-T exas," U. S. D. A., Washington, 
D. C.
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Soil Testing and Soil Conservation

( From page 22)

land need?” The Conservationist could 
make a blanket lime and fertilizer 
recommendation that might do a pretty 
good job. This farmer, however, knows 
that his soils differ from place to place. 
Therefore, it seems to him that the less 
productive areas should have some sort 
of treatment different from the more 
productive areas.

The Conservationist solves this prob
lem by taking a sample of soil for 
analysis from every field on the entire 
farm. Securing proper soil samples 
will take the farmer and Conserva
tionist together onto and over every 
acre of land on the farm. With a capa
bility map, this is an ideal time and oc
casion for the farmer to observe with 
the Conservationist the depth of top- 
soil, degree of erosion, texture of top 
and subsoil, the present plant growth, 
the poorly, drained areas, or any other 
problem areas that are on the farm. 
The correlation between the capability 
map and what is actually found in the 
field is noted, explained, and discussed 
freely.

There is something about collecting 
his soil sample that fascinates the 
farmer. The land takes on a new per
spective. He has farmed his land for 
years, but now he is feeling the tex
ture of the subsoil with eagerness. He 
watches his soil as it comes from every 
hole; never before has he been so ready 
to learn about his own soil, its limita
tions, its adaptability, how to hold it, 
how to improve it, how to really suc
ceed with it. As the Conservationist 
and farmer go along planning the 
farm, specific treatment is suggested for 
the various areas. Hunger or de
ficiency signs are noted and discussed, 
and the farmer is prepared in a gen
eral way for changes in his lime and 
fertilization program.

The farm plan and soil sampling are 
completed; the soils are forwarded to 
the Soil Testing laboratory; and the

office work for the farm plan is begun. 
When the office work is completed, the 
farm plan is sent to the District and 
Regional office for approval and typing. 
By the time these are completed, the 
soil-testing results will have returned, 
two copies coming to the Conserva
tionist and one to the Farm Agent. The 
results of the tests for each field are 
reported showing the pH, calcium, 
magnesium, phosphorus, potash, and 
organic matter content. Some other 
tests are made also, but not reported, 
since they would not be understood by 
most farmers.

The Soil-testing Agronomist, having 
previously classified the soil as to tex
ture, physical characteristics, and ap
proximate type, now notes the type of 
soil involved, the previous cropping, 
lime, and fertilizer history, the crop to 
be grown, and then studies the results 
of the tests. He remembers the Experi
ment Station recommendation for this 
particular area and crop. He notes 
that this particular soil is deficient in 
potash; therefore, he recommends more 
potash than is called for by the general 
recommendations. The soil may be. 
very acid, in which case he notes the 
texture, pH, calcium, magnesium, or
ganic matter content, and the exchange
able hydrogen before he recommends 
lime for this particular soil and crop.

The Soil-testing Agronomist is cogni
zant of the fact that the Extension 
Division has a very definite program to 
increase the yields of this particular 
crop. For instance, the Extension Divi
sion has five steps for increasing corn. 
Corn happens to be the crop concerned 
here, and so these five steps are pointed 
out. The soil-test results are reported, 
and the detailed recommendations as 
to lime, nitrogen, phosphorus, and 
potash needs are made. Then it would 
be pointed out to the farmer that this 
is a fairly heavy fertilization program 
for corn, much more fertilizer than he
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has been using in the past, but that it 
should pay very good dividends if he 
has normal weather conditions and 
will use an adapted hybrid, plant 7,000-
9,000 plants per acre, cultivate shallow, 
and lay by when the corn is from 2 to 
2 J4 feet high. Any unusual condi
tions about the soils are noted and dis
cussed in this letter to the farmer.

Thus, the Experiment Station results 
have been used, varying the fertilizer 
recommendations according to the soil 
test. The Extension Division’s five-step 
program to increase corn production is 
made to fit this farmer’s individual 
field. He is much more likely to use 
this information than if passed on as a 
blanket recommendation, regardless of 
how good the general recommendation. 
Furthermore, there is a great deal of 
additional information obtained from

the soil tests which enables the Agrono
mist to do a more effective job in mak
ing recommendations. The personal 
letter from him is placed in, and be
comes a permanent part of, the farmer’s 
working-plan agreement, just the same 
as the rotation or land-use map. When 
the working plan or agreement is deliv
ered to the farmer, the lime and fertili
zer recommendations are discussed 
freely. The farmer is also encouraged 
to talk these recommendations over 
with the Farm Agent, who has a copy 
of the letter.

This brings together all of the known 
information for this particular soil and 
crop, as far as adaptation and lime and 
fertilizer needs are concerned. That 
this type of approach gets results is at
tested by all who visit the County or 
talk to the farmers involved.

The New Frontier for Midwestern Farmers

( From page 26)

Yield increases for the various crops 
in this study were 18% for wheat, 15% 
each for corn and soybeans, and 8%

of the farms would go a long way
toward meeting future food require
ments. At the same time, soil re- 
sources would likewise be protected. 
But how can all this be accomplished?

Soil Conservation Problems

Let us first look at some of the soil 
conservation problems in the various 
parts of this vast food-producing area.

Many factors contribute to the pro
duction of farm products. The excel
lent research work of state and federal 
agencies has brought about improve
ments in many of these factors. Im
proved machinery, new disease-resist
ant and better crop varieties, better 
lime and fertilizer recommendations, 
more effective insecticides and fungi
cides, and better planting and harvest
ing methods have created possibilities 
for increased crop production. The

skill of farmers has, in general, in
creased. Yet crop yields have not in
creased in proportion to these advance
ments. In fact, in some sections and on 
many farms, crop yields are on a down
ward trend, despite the widespread use 
of many improved practices. What, 
then, is the reason for the lag in crop 
yields?

One factor has been overlooked in 
too many cases. We have failed to 
look at the soil itself, its depth, its 
structure, its organic matter content, 
and its erodibility. Too often we just 
don’t kjiow our land, or what the soil 
is capable of producing permanently 
without damaging its entire makeup.

Obviously, the approach to our soil 
deterioration problems must start with 
a careful study of the soil itself. Re
medial measures cannot be advocated in 
general terms. Planning to meet the 
needs of each acre or similar piece of 
land and developing long-time plans 
for all of the acres on each farm are 
requisite. This approach is necessary
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because conditions vary, acre by acre, 
on the farm. Soil treatments and 
cropping -systems produce different re
sults where soil conditions vary. The 
raindrop that causes soils to wash in 
one field may result in extreme soil 
compaction in another and produce 
flooding in still another. Then, too, 
the adoption and application of the 
needed conservation ’measures by 
farmers in the final analysis depend 
upon how well they can be fitted into 
the farm business to produce a satis
factory income for him.

While the soil conservation prob
lems are peculiar to each acre and to 
each individual farm, certain general
izations of the problems existing in the 
Upper Mississippi Valley can be made.

Damage to our soil resources can be 
considered in three categories: (1 )  the 
breakdown of soil tilth; (2 ) erosion; 
and (3 ) excessive removal of plant 
nutrients.

With good soil tilth, the land is easy 
to work, well-granulated seedbeds can 
be had with the least amount of tillage, 
rainfall soaks into the ground quickly, 
and tile drains function properly.

Heavy cropping to corn and soy
beans throughout the central parts of 
Ohio, Indiana, Illinois, the northern 
part of Missouri, and western and 
north-central Iowa has depleted the 
organic matter and seriously weakened 
soil structure. The heavier, flatter, 
soils such as the Clermont and Nap- 
panee soils of Ohio, the Cisne soils in 
southern Illinois, and the Putnam and 
Edina soils of Missouri and Iowa were 
unable to withstand even as intensive 
cropping as this; and since they had 
poorer internal drainage to begin with, 
they have become waterlogged as the 
soil structure broke down.

Loss of organic matter, beating of 
raindrops, and prolonged wetness tend 
to weaken soil structure and lower the 
quality of tilth. Maintenance of or
ganic matter, protection of the soil sur
face from the impact of raindrops, and

good surface and internal drainage are 
important considerations on all soils, 
excepting sands and mucks, if soils are 
to be easily worked.

Soils of silt or silty clay texture on 
sloping land are vulnerable to erosion 
by runoff surface water. Where slopes 
are long, the problem becomes even 
more severe. - Lighter-textured soils, 
particularly sands and peat and muck 
soils, are subject to wind erosion. Much 
of the productive capacity of land in 
these states has been materially lowered 
by erosion.

Excessive removal ©f plant nutrients 
with resultant lowered fertility has con
tributed to the breakdown of tilth and 
the erosion problems on many farms. 
While the use of lime and fertilizer 
has been stepped up considerably in 
recent years, still not enough of these 
materials is being used to replace the 
amounts removed by crops, by erosion, 
or through leaching.

The cumulative effect of these three 
damaging forces results in less capacity 
for air and water in the soil, compaction 
of the soil, and depletion of fertility. 
The effect on plant growth is a re
striction of the volume of the root zone, 
less respiration by crop roots, and a 
curtailed feeding area for the roots.

Solution to Problems
General recommendations which of

fer a solution to these problems are:
1. Convert to forestry or grazing uses 

lands which cannot be safely cropped, 
and stop grazing potential woodlands.

2. Provide a volume of organic mat
ter by using more grasses and legumes 
in the rotation, applying manure, and 
keeping the crop residues on the farm. 
Organic matter accumulations, in ex
cess of that burned up by the row and 
small grain crops in the rotation, will 
in time build up a sponge-like capacity 
for moisture in the soil. The selection 
of the right kind of sod crops, such as 
alfalfa-grass combinations, will aid in 
the development of crumb-like struc-
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ture and improved tilth in the soil. 
Sod crops will also help improve sub
soil drainage on some of the imper
fectly drained soils and will minimize

I erosion.
3. Supply lime and fertilizer in 

amounts needed to meet the needs of 
the soil and crops grown in the rotation.

4. Farm sloping land on the contour 
wherever possible. This will conserve 
water as well as soil, and oftentimes 
the additional moisture saved will mean 
the difference between a good crop and 
a fair or mediocre one.

5. Develop a water disposal system 
for the farm which will safely dispose 
of excess runoff water and take care of

II poorly drained areas. Grassed water
ways and terrace outlets should be de
signed and well protected with resistant 
turf. Open-ditch and tile drainage, 
where needed and where installation is 
feasible, will aid in improving soil struc
ture and tilth and will help in relieving 
the burden of heavy cropping on 
sloping land. The use of an improved 
type of bedding on some of the flat, 
heavy soils will likewise help prevent

M the collapse of soil structure and tilth. 
Terracing can be used on some of the 
imperfectly drained sloping soils to dis
pose of surplus surface water.

6. Use supporting conservation prac
tices applicable to topography and soil 
conditions. Contour strip cropping and 
terracing can be used on many fields. 
This will materially reduce soil and 
water losses and thereby aid in main
taining organic matter, soil structure 
and tilth, and soil fertility. Wind strip 
cropping, rough tillage, and shelterbelts 
are practices adapted to areas where 
wind erosion is a problem.

7. Employ good tillage practices. 
Working the soil at the right time is 
necessary to maintain tilth. Worked 
when too wet, soils rapidly lose their 
structure. The selection of tools that 
promote good soil tilth is likewise im
portant. Exclusive use of the disc is de
structive to a crumblike structure, while

greater use of the spring-tooth or spike- 
tooth harrow will favor superior tilth 
on many soils.

8. Use improvement and manage
ment practices on pasture and wood
lands and promote more favorable con
ditions for wildlife.

W hat Is Being Done

The job ahead is large. The picture 
may look dark, but things are happen
ing. Farmers are approaching the new 
frontier in a democratic manner so 
characteristic of the American way of 
life. Through locally organized, legal 
subdivisions of government, namely, 
soil conservation districts, the concept 
of sound land use and soil conservation 
is being advanced through a process of 
voluntary cooperation. Farmers them
selves petition and vote for the creation 
of the soil conservation district, and 
elect a governing body, generally com
posed of five local residents, to repre
sent them. This body of men has the 
authority to enter into a memorandum 
of understanding with any local, state, 
or federal agency, or any legal body, 
to secure assistance in formulating plans 
and carrying out soil conservation ac
tivities. They develop a program which 
sets forth the contribution each agency 
will make. They gear their activities 
so that no duplication of effort exists.

The first soil conservation districts 
were organized in 1937. Already 
about 2,000 districts have been estab
lished, comprising over'a billion acres. 
The map (Figure 2) shows the de
velopment that has taken place. No 
movement by farmers themselves has 
ever gained such momentum in the 
United States in such a short period of 
time. Nor has there ever been such 
a marked transformation of the land
scape.

Soil conservation districts have cre
ated an awareness of the soil conser
vation problems through the assistance 
of the U. S. Soil Conservation Service, 
the Extension Service, State Agricul
tural Experimental Stations, AAA,
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Fig. 2 . Map ahowing Soil Conservation districts.

State Conservation Departments, state 
and local agricultural agencies, educa
tional institutions, and of business and 
industrial concerns. With on-site as
sistance from soil conservationists fur
nished by the U. S. Soil Conservation 
Service, this awareness has been trans
lated to some very marked accomplish
ments on the land.

A good start has been made toward 
complete soil conservation on all the 
farmlands in the Upper Mississippi 
Valley states. But accomplishments, 
while very noteworthy, amount to less 
than 10% of the total job. This new 
frontier must be expanded as rapidly 
as possible in the next 20 years if 
America is to remain strong.

Copper . . .  for Tobacco and Other Crops

(From page 11)

copper treatments of tobacco would be 
similar to those obtained in Kentucky 
and Indiana.

Discussion
In the foregoing experiments, the 

amount of copper sulfate added to the 
soil varied from ten to fifty pounds per 
acre. The optimum requirement has 
not been established and will differ in 
soils of varying character. Soils with 
a high organic content, particularly 
newly cultivated peat soils, are most 
frequently discussed in connection with 
copper deficiency. However, the need

for this mineral is not confined to such 
soils, and copper deficiency is known 
to occur on many other soil types. Be
cause of the lightness and low organic 
content of most of the treated soils in 
the Carolinas, the equivalent of twenty- 
five pounds of copper sulfate was used 
as a maximum in the majority of the 
experiments. Fifty pounds per acre 
were added with advantageous results 
in one case, but no plot on the same field 
was treated with half that amount for 
contrast.

In Kentucky and Indiana in 1945
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State

Total
number

of
tests

Increase in monetary 
value of crop

Decrease in monetary 
value of crop

Increase 
in wt. of 

more than 
5 per cent

Increase 
in wt. of 

5 per cent 
or less

Decrease 
in wt. of 

5 per cent 
or less

Decrease 
in wt. of 

5 per cent 
or less

Decrease 
in wt. of 

more than 
5 per cent

North Carolina. . . . 31 18 7 2 4 0
South Carolina........ 5 4 1 0 0 0
V irg in ia .......... 3 1 1 1 0 0
Kentucky.................. 38 16 7 6 7 2
Indiana...................... 12 7 1 0 3 1

Total................. 89 4 6 17 9 14 3

Total number of tests on tobacco yielding monetary increase =72
Total number of tests on tobacco yielding monetary decrease =17

and 1946, two tests were frequently run 
simultaneously on different portions of 
the same field with treatments of twenty 
and forty pounds per acre. Results 
from the twenty-pound applications 
almost invariably gave results equal to 
or better than the forty-pound appli
cations and in 1947 the latter treatment 
was discontinued.

Soils with an extremely high or
ganic content require much more cop
per, and some vegetable growers near 
Wilmington, North Carolina, apply to 
newly cleared land approximately one 
hundred pounds of copper sulfate per 
acre added with the fertilizer. This 
application is made several weeks be
fore the spring crops are sown.

Greenhouse and field experiments 
have shown that, provided a sufficient 
time has elapsed for the copper to be 
adsorbed, no harmful effects to a grow
ing crop occur even by high applica
tions of copper sulfate. In our own 
greenhouses, potted tomato plants were 
killed by adding high concentrations of 
copper; but after the death of these 
plants, others potted in the same soil 
grew normally. Allison 1 on peat and 
muck soils of the Everglades found that 
the toxic effect of as extreme an appli

cation as 10,000 pounds of copper sul
fate per acre was not permanently 
serious, although temporarily at this 
extreme rate, there was some foliage 
injury to planted crops. Several co- 
operators reported that with the 
heavier applications of copper sulfate, 
tobacco plants started more slowly but 
grew faster later in the season and 
eventually weighed as much as, or more 
than, the controls. Their method of 
application was to drill the fertilizer, 
including the copper, in the row and 
set the tobacco plants in the covering 
soil. A heavy rain following the plant
ing would result in a concentrated solu
tion near the new roots of the young 
plants if set too deep, as is frequently 
the case with larger seedlings. The 
added copper at this point would not 
be helpful regardless of its eventual 
effect on the growth of the plant. No 
decrease in crop weight has been found 
in the cases where copper sulfate was 
applied in a side-dressing.

There are many points in this re
search that are as yet unanswered, such 
as the value of light copper applications 
each year as compared to heavier ap
plications at less frequent intervals. A 
simple and quick method of determ in-
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ing the available copper in the soil, 
so that the copper needs could be deter
mined as easily as the nitrogen, potas
sium, phosphorus, and calcium require
ments, would be of great importance. 
It is hoped that continued work in the 
next few years will contribute to our 
knowledge of these and other points.

Conclusions
In experiments of this type, with so 

many factors involved, it is difficult to 
draw conclusions even with a total of 
approximately one hundred separate 
tests. The inclusion of the 1947 results 
probably would change the aspect very 
little. So far as is known, actual copper 
deficiency symptoms in tobacco have 
never been obtained under field con
ditions although they have been pro
duced in the greenhouse. It is, there
fore, not likely that visible deficiency 
symptoms would ever appear on any of 
the farms on which the present tests 
were made, including those showing 
the greatest response.

Yet, in forty-nine out of the ninety- 
four plots there were weight increases 
greater than five per cent, with quality 
increases in fifteen other cases. This 
evidence, while not sufficient for statis
tical treatment at this time, seems to

indicate that additional copper is of 
value to tobacco and other plants and 
will increase the value of the crop in the 
majority of cases on the type of land 
used in the tests.

Summary
In a series of tests conducted in six 

eastern states from 1943 to 1946, the 
addition of from twenty to fifty pounds 
of copper sulfate per acre was found to 
increase the weight of tobacco in sixty- 
three out of eighty-nine cases and in
creased the quality in nine of the re
mainder so that a monetary increase 
was obtained by the grower in eighty 
per cent of the tests. Increases were 
also obtained with cotton, potatoes, 
and soybeans.
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Canada’s New Potato Champions

{From page 18)

be any problem for many years to come. 
However, these farmers on their own 
initiative have learned that light appli
cations of complete fertilizer will give 
them improved quality in their potatoes 
even though it does not increase the 
yield extensively.

Ross Brothers have adopted more or 
less the same system of management for 
their potato crop as the other growers in 
the district. It is designed particularly 
to fulfill the soil’s need for organic mat
ter which is lacking and to overcome 
the shortage of manure experienced be
cause the district has never developed a

livestock population. This has been 
due largely to a lack of markets or the 
difficulty of getting livestock products 
to market quickly enough. Seed pota
toes, on the other hand, fitted the econ
omy of this small valley which snuggles 
among the mountains of the coast 
range. They can be stored and graded 
during the fall and winter months and 
there is no particular rush to move 
them until it is convenient.

As recently as 1928 there was only 
one man in the district growing certi
fied potato seed in quantity. W. C. 
Green, who is still farming in Pember
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Fig. 3 . The railroad means everything in the way of transportation to this community. There is
no road into Pemberton Valley.

ton, might be called the father of the 
Pemberton potato. He grew a few tons 
of seed each year for a very limited 
market. But as the fame of his seed 
spread and growers on the coast ob
served the increase in yield from certi
fied seed, other farmers in Pemberton 
took up the work, until today the valley 
ships approximately 25 carloads each 
season.

The isolation of the valley may have 
spared it from rapid settlement, but it 
also prevented disease-carrying insects 
from infesting the fields with many of 
the virus diseases common to potatoes. 
Clean seed from the outset has been a 
big help to the growers, who are now 
planning to insure the purity and health 
of the seed by organizing under the 
recent Act of the Province to set up a 
Seed Control Area. This will prevent 
anyone from planting anything but the 
best seed and will give the growers con
trol over the movement of potatoes in 
the district. It will also reduce the 
hazard of bacterial ring rot being 
brought in, although the occurrence of 
that disease has been rare in British 
Columbia.

Yields of seed are much higher than 
in most sections. Ross Brothers expect 
to harvest between 12 and 15 tons of 
seed potatoes from each acre. Their 
average last year was close to 500 
bushels but that included the seed from 
a few acres of White Rose which they 
grew in addition to the Netted Gems 
which make up the bulk of their crop. 
Out of the normal crop they expect to 
grade almost 90% seed ranging from 
4 to 16 ounces. The balance of the 
10% is split evenly between small seed 
and culls which go to market as Can
ada No. 2 for table stock use.

How they obtain such heavy yields 
is surprising when no manure, or at 
best only a few loads, is applied to 
the land. A three-year rotation of 
clover, which grows luxuriantly in the 
district, with a fairly heavy late growth 
skim-plowed in August and deep- 
plowed in the spring, seems to supply 
sufficient organic matter to hold the 
moisture during the heat of summer. 
This is supplemented with a dressing of 
300 to 400 pounds of 6-30-15 fertilizer 
at planting time. Sandy Ross has tried 
to use a strictly nitrogen fertilizer or a
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combination of nitrogen and phos
phorus, since soil analysis does not show 
need of much potash, but results in his 
opinion are always much better with 
a complete fertilizer. In tests conducted 
at the Illustration Station it was found 
in one year that nitrogen alone gave a 
yield comparable to that obtained from 
an application of NPK, but this did not 
happen frequently enough for the farm
ers to depend on it for general practice.

Since most of the seed is grown for

foundation- stock, the growers are plant
ing it by tuber unit and all ferti
lizer application, as well as planting, is 
done by hand. Rows are spaced 34 
inches apart and the Gems are planted 
12 inches apart in the rows with 18 to 
20 inches between units. Such meth
ods have entailed extra work and are 
time and energy consuming but they 
have resulted in good yields of excellent 
seed which other growers have confi
dence in using for foundation stock.

Root Rot . . . Reduced fay Soil Fertility

{From page 7)

Acknowledgment is given to Taylor 
Howard for collecting samples and to 
Wm. Mierke for making nitrogen 
determinations.

Discussion
The yield of air-dry roots harvested 

from the plots receiving limestone and 
phosphate exceeded that where lime
stone alone was used by 1,356 pounds 
or 65.5 per cent. Where both phos
phate and potash were used along with 
the limestone, the harvest of roots 
exceeded that from where limestone 
alone was used by 1,572 pounds or 
over 75.8 per cent. Where limestone 
and phosphate were used, the yield of 
air-dry tops exceeded that where lime
stone alone was used by 2,730 pounds 
or 95.3 per cent. Where limestone, 
phosphate, and potash were used, the 
yield of air-dry tops exceeded that over 
limestone alone by 4,706 pounds or 
164.3 per cent. In total growth of 
roots and tops where limestone and 
phosphate were both used, the yield of 
air-dry material was 4,086 more pounds 
or 83.3 per cent higher than where 
limestone alone was used. The yield of 
roots and tops where limestone, phos
phate, and potash were used was 6,278 
more pounds or 127.3 per cent higher

than where limestone alone was used.
The total nitrogen in the tops and 

roots combined increased over 100 
per cent as a result of the addition of 
phosphate and about 200 per cent as a 
consequence of the addition of both 
phosphate and potash.

The root rot infection varied from 
severe where limestone was used, to 
moderate where limestone and phos
phate were used, to slight where lime
stone, phosphate, and potash were 
used. The differences in the condition 
of the roots and in the size are shown 
in Figure I illustrating the growth 
from equal areas.

Conclusions
The increased growth of roots and 

tops, and the larger amount of total 
nitrogen produced on the plots that re
ceived lime plus phosphate, and lime 
plus phosphate and potash, indicate that 
the additions to the soil of these in
organic plant nutrients reduced the sus
ceptibility of the sweet clover to the 
root rot “disease.”

These facts raise the question whether 
the root rot is a primary matter or 
whether it is one secondary to the de
ficiency of plant nutrients. There is 
the strong suggestion from these ob
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servations that the trouble of such a 
weakened root system is merely a con
sequence of the insufficient fertility and 
a condition to be remedied, not by an 
attempt to exterminate the micro-or
ganism attacking the roots, but by 
feeding the plant more potash in a

more fertile soil by which the plant 
roots are made non-susceptible to the 
root rot. Are we not about ready to 
say that the increasing incidence of 
what we call “disease” is the result of 
the decreasing fertility supply in our 
soils?

Success with Alfalfa in Alabama

( From page 23)

crop to precede alfalfa the year before 
it is to be planted.

One year before planting the alfalfa, 
seed the land to hairy vetch or other 
good winter legume in the early fall 
and apply 600 to 1,000 pounds of basic 
slag or 300 to 500 pounds of super
phosphate. Use 50 to 100 pounds of 
muriate of potash in addition to the 
phosphate, or apply the equivalent of 
plant food by using 0-14-10.

Turn the winter legume the follow
ing spring when it has made the maxi
mum growth, but before seed forms.

Fig. 2 . Fred Stewart and the alfalfa plot on 
the Belle Mina Station. Four tom  per acre had 
been cut when this picture was made, and it was 
cut once again before frost. The expected total 

yield was 4^4 to 5 tons per acre.

A few weeks after turning, disk into 
the soil the amount of lime that lime 
tests show is needed. Use a good grade 
of limestone, 40 to 55 per cent of which 
will pass through a 60-mesh screen and 
all of which will go through a 10-mesh 
screen. See that the lime is evenly dis
tributed.

Two or three weeks before the alfalfa 
is seeded, disk into the soil at least 600 
pounds of superphosphate or 1,000 
pounds of basic slag. On the heavier 
red soils of the limestone valleys, use 
200 to 300 pounds of muriate of potash. 
On the gray soils throughout the State, 
apply 300 to 400 pounds of muriate of 
potash. Also mix in with the fertilizer 
around 20 pounds of borax to the acre. 
Do not break the land just before seed
ing. Disk the fertilizer into the soil 
long enough before seeding so that rains 
settle the seedbed.

Plant Kansas or Oklahoma common 
alfalfa, using 25 pounds or more of 
seed per acre, from August 15 to Sep
tember 1 in northern Alabama, Septem
ber 1 to September 15 in central Ala
bama, and October 1 to October 15 in 
southern Alabama. The seed should be 
double-inoculated. An even stand can 
be obtained by dividing the seed into 
two equal parts and cross-sowing. 
Cover the seed lightly with a harrow 
or with a corrugated roller.

By handling alfalfa in this way hay 
is ready for cutting the following 
spring, usually in May or June.
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Dur Honest “Grafters”
(From

sight, gratify the taste, and minister 
to the enjoyment of life. The more 
we realize this, the more we shall ap
preciate the Divine goodness to us, 
and the duty of providing them for 
others.”

Since then nutritional science has 
studied and demonstrated carefully the 
values of diversified fruits and fruit 
juices. But in a more modern, prac
tical, and unvarnished style, the story 
is told something like this, in a stand
ard treatise on foods:

“The fresh fruits are good in their 
content of vitamins B, G, apd C. Dried 
fruits are high in fuel value, due to 
low moisture content and richness in 
sugar. Prunes are rich in iron and 
good sources of vitamins A and B. 
Apricots carry considerable calcium 
and are by far the richest fruit source 
of vitamin A. Juices of the orange, 
lemon, grape, and apple are especially 
good for children, as an appetizer, and 
aid to digestion for those with in
testinal disability or acidosis. Fruits 
have a further favorable action in that 
the acids and salts which they contain 
have a specific effect in stimulating the 
muscular contractions of the intestines.”

Utilization methods and transporta
tion of fruits have greatly changed 
since the APS held its Philadelphia 
meeting in 1869. To quote a record 
of the current year over which the 
officers were exceedingly gratified:

“The ingenious methods of gather
ing, preserving, and packing fruits and 
the improved means of safe transporta
tion to distant markets are among the 
important advances in this new era. 
T o  such perfection have these been 
brought that not only our small, tender 
fruits come to us a hundred or a thou
sand miles in good order, but the grape 
and the pear travel from the Pacific 
to the Atlantic coast. The pears of 
California are even now finding a 
market in Japan.” They also paid

page 5)

respects to existing cheap and conven
ient postal service for the transmission 
of seeds, scions, and plants, thus pro
moting the introduction of new vari
eties into the most remote parts of the 
land.

Turn to the latest figures for utiliza
tion of our fruits as reported by the 
Department of Agriculture for 1946. 
Of an apple harvest of 113 million 
bushels sold off farms, 46 million 
bushels were canned, dried, frozen, or 
crushed; about 40 million out of the 
79-million-bushel peach crop were proc
essed in some form; about 19 million 
bushels of the 31-million-bushel pear 
sales were disposed of other than in 
fresh form; only 560,000 tons out of 
three million tons of grapes were sold 
fresh; and only 46,000 tons of a 
335,000-ton apricot crop were delivered 
to consumers without processing.

THOSE sages of the formative days 
in horticulture were prophetic in 

their confidence and vision. Note what 
Marshall P. Wilder said in two sepa
rate meetings prior to 1875:

“Much of the unoccupied country, 
now greater in extent than all of our 
present states will, by the aid of the 
railroads, be opened to cultivation, and 
Columbia River, Puget Sound, and the 
whole Pacific Coast with its untold 
treasures will be united with us in the 
great work of promoting the pomology 
of this land. Give us 25 years more, 
and the whole area from Coast to 
Coast, from the Dominion to the Gulf, 
will have hillsides clad with the vine, 
and valleys adorned with orchards and 
gardens.' Give us 25 years more and 
our catalogues shall be filled with 
native varieties and dedicated to Ameri
can pomologists.”

There was also mention made of 
the northern prairies and in particular 
of Minnesota and the Dakotas where, 
it was believed, excellent progress
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would soon develop and better types 
of plums and apples be distributed to 
the waiting farms. That prophecy is 
more than doubly made good.

Foreign exports were sought and en
couraged even in the Seventies. In the 
annals of APS for 1876 it is said that
396,000 barrels of Baldwin, Newtown 
Pippin, and Rhode Island Greening 
apples were shipped abroad in less than 
a year. “Since the time of Henry V III,” 
it was stated, “England has preferred 
red apples.” About 15,000 barrels 
weekly at from $3.50 to $10 a barrel 
were the estimates then given of the 
outlook for British trade. Fully 14 
million pounds of dried and $700,000 
worth of canned and preserved fruits 
went overseas in 1876. In the decade 
between 1861 and 1871, the APS report 
avers, the value of foreign fruit ex
ports leaped from about $225,000 to 
nearly $3 million.

IOOKING at our more recent ex- 
l ports, the annual report made by 

the Secretary of Agriculture shows that 
between the two world wars the equiva
lent of 1.3 billion fresh tons, or one- 
sixth of the deciduous fruit crop, were 
exported. Readjustment of our market
ing pattern to offset the reduced export 
outlet is one of the biggest problems 
facing the growers of fruit.

Of the total world crop, this country 
produces 95 per cent of the grapefruit, 
50 per cent of the oranges and lemons, 
20 per cent of the apples, about the 
same percentage for pears, and 69 per 
cent of the peach crop. Of plums and 
prunes, our crop represents nearly 40 
per cent of the world volume. Lumping 
them together, the U. S. fruit basket 
fills 41 per cent of the world’s supply 
of all fruits averaged.

Yet as one looks back to the achieve
ments of those God-fearing men who 
planted the germs of fruit culture in 
this country, one cannot help noting 
that they were farmers first and last. 
Some of the men who organized and 
promoted the APS in the early days

were also sponsors of the United States 
Agricultural Society. Fruit was made 
for the farm, not the farm for fruit, 
as it seemed to them.

Five years prior to his death at 
Mt. Vernon, General Washington wrote 
to Sir John Sinclair, outlining a pro
posed agricultural society. Again in 
1796, when meeting the two Houses of 
Congress for the last time, Washington 
said that the cultivation of the soil 
should become more a matter of public 
patronage. He endorsed societies and 
institutions for the collecting and the 
disseminating of useful, practical agri
cultural lore.

It is significant that soon after the 
United States Agricultural Society was 
formed in 1852 at the Smithsonian In
stitution, a short address of encourage
ment was delivered to the body by 
Hon. George Washington Custis, the 
farmer of Arlington, adopted son of 
the late General, and father-in-law of 
General Robert E. Lee. Although he 
was more of an artist and country 
gentleman than he was a diligent 
farmer, and although General Lee sub
sequently had some trouble weeding 
and renovating the famous estate in 
the present southern suburbs of Wash
ington, the patronage of this worthy 
man was widely acclaimed by the strug
gling young society members.

I looked up the record books of the 
United States Agricultural Society in 
the files of the huge Department library 
in Washington. The first agricultural 
society in America was the Columbian 
Agricultural Society, formed at George
town, D. C., on November 28, 1809. 
This society held the first regular agri
cultural fair at Union Hotel, George
town, on May 10, 1810. President 
Jam^s Madison was in attendance, 
wearing his inaugural coat made of 
merino wool from Colonel Humphrey’s 
flock. The first field trials of any note 
in farm annals was the implement show 
by the Columbian Society on May 20, 
1812.
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It was not until 1840, however, that 
the U. S. Agricultural Society was 
born. The famous writer and farmer, 
Solon Robinson, Esq., called the meet
ing himself. Unfortunately, the money 
that was anticipated to come from a 
munificent Englishman, Mr. Smithson, 
to found and foster it, was left instead 
to the scientific work of the great insti
tution bearing his name—and which 
stands across the street along the Mall 
from the present U. S. Department of 
Agriculture.

Finally, the real birth occurred in 
June, 1852. There were 153 delegates 
representing 23 states and territories. 
President Millard Fillmore and Hon. 
Daniel Webster were delegates. Ken
tucky, Illinois, Ohio, Michigan, and 
Wisconsin were the midwest states 
sending farmers to form the society. 
Colonel Marshall P. Wilder bobs up 
again, this time as president of the 
new society. He served six years and 
was succeeded by General Tench Tilgh- 
man of Maryland.

It thus becomes clear that the horti
culturists of those days were primarily 
farmers, Mr. Wilder and other notables 
of the APS in its swaddling clothes 
being purposeful supporters of all 
branches of the art of husbandry. Note, 
however, that the APS has reached 
its century milestone, while the old 
USAS aforesaid lived less than 20 years.

AS one scans the records and notes 
the passing scene in horticulture, 

the evident truth recurs to mind that 
faith and hope are the watchwords 
which animate the best of them engaged 
in this ancient craft. To beautify some 
local zone, to add some new and choice 
specimen of the tree or vine, and to 
plan for generations ahead to reap the 
harvests of succulence and health— 
these are very often the mainsprings 
that keep the works running.

I well remember an uncle of mine 
who came rather late in life to own a 
somewhat indifferent piece of ground,

a tract that many professional farmers 
might have scorned. Earlier in his 
days of job-hunting, he had worked 
betimes for a nursery firm, and he made 
calls on farmers to display his gaudy 
order books and thereby earn an honest 
penny. Yet not until his sixties did 
he have a chance to dig a hole in 
which to plant an apple tree.

So he selected a rough hillside with 
a northeast slope. He took out his 
old dog-eared nursery books and placed 
an order for a few promising, accli
mated varieties of plums and apples. 
He dug and delved like Adam just 
out of Eden, hauled manure and pails 
of water, and nursed them with might 
and main. I recall that a wiseacre 
neighbor stopped one day and tried 
to pester Uncle Jim about his orchard 
ambitions. He sneeringly advised my 
uncle that it would be fifteen years 
before a good crop could be expected 
from those tiny and somewhat skimpy 
seedlings.

With mien undaunted, Uncle Jim 
straightened up his aching backbone 
and replied that he was not interested in 
who ate the fruit. His main idea, he 
said, was just to make something good 
to grow where nothing else but sand- 
burs and ragweeds had grown before. 
“Maybe someday someone will ask who 
in thunder planted such a nice Snow 
apple, and they’ll answer: Old Man 
Smith.”

And as we go along in life it isn’t 
such a bad idea, after all, to have our 
epitaphs and eulogies written in living 
bark and gorgeous blossom, and per
haps at last a taste of something sweet. 
To be honest about it myself, I cannot 
meet this test, but all honor and glory to 
those who have the opportunity and 
make the most of it—whether their 
names are found on an official roster or 
buried in some family Bible.

Maybe when Adam and Eve stole 
that forbidden apple from the Garden 
they started something better than they 
knew.
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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
Tomatoe* (General) Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vine Crops (General) The Cow and Her Pasture (General)

Reprints
N-9 Problems of Feeding Cigarleaf Tobacco 
F-3-40 When Fertilizing, Consider Plant-food 

Content of Crops 
S-5-40 What Is the Matter with Your Soil? 
11-12-42 Wartime Contribution of the Ameri

can Potash Industry 
J-2-43 Maintaining Fertility When Growing 

Peanuts
Y-5-43 Value & Limitations of Methods of 

Diagnosing Plant Nutrient Needs 
FF-8-43 Potash for Citrus Crops in California 
A-1-44 What's in That Fertilizer Bag?
H-2-44 Efficient Fertilizers for Potato Farms 
AA-8-44 Florida Knows How to Fertilize 

Citrus
QQ-12-44 Leaf Analysis^—A Guide to Better 

Crops
P-3-45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfa——the Aristocrat 
DD-5-45 A Case of Combined Potassium and 

Boron Deficiencies in Grapes 
GG-6-45 Know Your Soil
0 0 -8 -4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farms
TT-10-45 Kudzu Responds to Potash 
ZZ-11-45 First Things First in Soil Fertility 
CCC-12-45 Poor Soils— Poor People 
H -2-46 Plow-sole Placed Plant Food for Bet

ter Crop Production 
S-4-46 Plow-under Fertiliser Ups Corn Yields 
T-4-46 Potash Losses on the Dairy Farm  
W -4-46 Muck Soils Produce Quality Sweet 

Corn for Canning 
Y -5-46 Learn Hunger Signs of Crops 
AA-5-46 Efficient Fertilizers Needed for Profit 

in Cotton 
BB-5-46 The Soil Is Our Heritage 
HH-6-46 Mistakes Versus Essentials of Pond 

Management for Fish 
NN-10-46 Soil Testing—A Practical Aid to 

the Grower & Industry 
W W -11-46 Soil Requirements for Red Clover 
ZZ-12-46 Alfalfa— A Crop to Utilise the 

South's Resources 
A-1-47 Fertilising Vegetables by Applying 

‘Fertiliser to Preceding Cover Crop 
B -l-47  The Use of Dipicrylamine in Tissue 

Testing for Potash 
D -l-47 Good Pastures Conserve and P«r 
G-2-47 Research Points the Way for Higher 

Corn Yields in North Carolina 
H-2-47 Large Grasses for Pasture
1-2-47 Fertilisers and Human Health 
K-2-47 Potash Pays for Peas at Chehalls,

Washington 
M-3-47 The Role of Major Elements In Plant 

Nutrition
N-3-47 Efficient Management for Abundant 

Pastures 
P-3-47 Year-round Grazing 
Q-4-47 Fertilisers for Sugar Beets

R-4-47 The Effects of Fertilisers on the 
Blackland Soils of Texas 

S-4-47 Rice Nutrition in Relation to Stem 
Rot of Rice 

T-4-47 Fertiliser Practices for Profitable 
Tobacco

V-4-47 Don't Feed Alfalfa at the "Second 
Table"

W -4-47 The Search for Nutrient Deficiencies 
in Farm Crops 

X-5-47 Potato-growing Developments in New 
England

Y-5-47 Increasing Grain Production in Mis
sissippi

Z-5-47 Building and Maintaining Good Lawns 
AA-5-47 The Potassium Content of Farm  

Crops
BB-5-47 More Palatable Grass Is More Nutri

tious
DD-6-47 Profitable Soybean Yields in North 

Carolina
FF-6-47 Community Cooperation in Soil 

Conservation 
GG-6-47 Corrective Measures for the Salinity 

Problem in Southwestern Soils
II-8-47 Whole-farm Demonstrations 
JJ-8 -47  Analyzing the Soils of Northwest 

Louisiana •
KK-8-47 Minor Plant Nutrients 
LL-8-47 Reshaping New England Farm Land 
MM-8-47 Fertilising Potatoes Economically 

in Aroostook County, Maine 
NN-10-47 Let's Replace Guessing with Soil 

Testing
0 0 -1 0 -4 7  From Broom Sedge to Beef Cattle 
PP-10-47 Potash Fertilization of Alfalfa in 

Connecticut 
QQ-10-47 Fertiliser Placement for Corn on 

Sandy Soils of Minnesota 
RR-10-47 Urine Spots Reveal Soil's De

ficiencies
SS-10-47 Soil Fertility and Management 

Govern Cotton Profits 
TT-11-47 How Different Plant Nutrients In

fluence Plant Growth 
UU-11-47 Fertiliser Practice for the Ranger 

Sweet Potato 
VV-11-47 Are You Pasture Conscious? 
WW-11-47 At the Tip of the Shoot and the 

Point of the Root 
XX-11-47 Fall and Winter Grazing in Mis

sissippi
YY-11-47 Boron for Vermont Farms 
ZZ-11-47 Some Things to Think About 
AAA-12-47 Soil Aeration and Crop Response 

to Fertilisers— 1947  
BBB-12-47 The Management of Mint Soils 
CCC-12-47 Do Soybeans Cause Clover Fail

ures?
DDD-12-47 Florida Grows Good Pasture on 

Coastal Plain Soils
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She: “My father says a girl shouldn’t 

kiss before twenty.”
He: “Well, personally, I don’t like a 

large audience, either.”

# *  #

D A T AIN’T  NO ECHO

Rastus was coming home late at 
night, and started up the stairs, but 
much to his dismay, one of the steps 
creaked and as he hesitated, he heard 
his wife say, “Who dat?” He didn’t 
answer, but waited a few seconds, and 
then started up again and in two or 
three more steps, another creaked. This 
time a male voice said, “Who dat?” 
This was too much for Rastus, and he 
called out, “Who dat say dat second 
‘Who dat’?”

# # #

Isn’t it just too bad, that when Suc
cess turns a man’s Head, it doesn’t 
Wring his Neck at the same Time?

# # #

The fellow who makes the same mis
take over and over doesn’t keep his 
eyes open. There are thousands of 
other mistakes close at hand which he 
could make.

# # #

Just how serious a lady’s injuries 
were in an accident which occurred re
cently, it is hard to tell because the 
paper spoke thusly of the mishap:
“Mrs. Wilson, in attempting to get out 
of the way of the auto, fell to the pave
ment, injuring her somewhat.”

Enoch had invited Joe for a ride on 
the back of his new motorcycle. After 
they had gone a few miles, Enoch 
asked Joe how he liked it.

“All right,” said Joe, “but the wind 
is catching my chest.”

So Enoch stopped. “Take your over
coat off; Joe, and put it on back to 
front; that will protect your chest a bit, 
and I ’ll button it up at the back.”

They restarted, and after a while 
Enoch asked Joe if he was warmer. No 
reply. Joe wasn’t there. Enoch turned 
the machine around and went back 
until he saw a crowd, and there was 
Joe, lying motionless.

Anxiously Enoch asked one of the 
crowd, “How is he?”

“I can’t make it out,” said the by
stander. “He ain’t spoke since we 
twisted his head the right way around.”

*  *  *

Teacher: “Johnny, I’m surprised? 
Do you know any more jokes like 
that?”

Johnny: “Yes, teacher.”
Teacher: “Well, stay after school.”

*  *  #

N O T PARTICULAR

Mrs. Jones, supposed to be dying— 
not for the first time—to parson: 
“Well, parson, I be agoing this time. 
I ’ll soon have me ’ead on Lazarus’ 
bosom.”

Parson: “You mean Abraham, not 
Lazarus, Mrs. Jones.”

Mrs. Jones: “If you’d been a widder 
as long. as me yer wouldn’t be par- 
tickler.”
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FERTILIZER BORATE
. monc ecottartUcal

FOR 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 applica
tion of Borax in specific quantities, or as part of the regular' 
fertilizer mix, improving the quality and increasing the pro
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc.

The work and recommendations of tha State Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food element and is commonly obtained 
from Borax since the element does not occur in the pure 
form. Fertilizer Borate is a semi-refined product containing 
93% Borax.

Fertilizer Borate was placed on the market by the makers 
of “20 Mule Team Borax” as a fertilizer grade product to 
save cost of refining and hence to supply Borax at the low
est cost.

Fertilizer Borate is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.



Q

W hen you use V-C Tobacco Fertiliz
er, you can see the results o f V -C ’s 
better plantfoods in  bigger yields 
o f better quality tobacco. In  the 
p la n t  b e d , V -C  g row s h a r d ie r , 
healthier plants for early setting. In  
the field, you can see V -C in the 
health and vitality  o f your tobacco 
and in  its  resistance to  disease and 
adverse weather. Center leaves, lugs 
and tips all have b etter texture. V-C 
produces broader, smoother leaf with 
excellent color, better body and 
more weight. Y ou  can see V-C in the 
higher prices you get for your to
bacco on th e warehouse floor.

W hen you use V-C T ruck Fertilizer, 
you can  see th e results o f V -C ’s bet
ter plantfoods in  bigger yields o f 
N o. 1 vegetables th a t get top prices.
T hese vegetables have th e  outside 
quality th a t appeals to  th e eye and 
th e inside quality th a t pleases the 
taste  and builds th e  health  and vi
ta lity  o f th e consumer. Vegetables 
grown with liberal am ounts o f V-C 
T ru ck  Fertilizer are well-formed, 
fine-textured and take on a  good fin
ish. Such produce wilts less easily 
a fter picking, stands up under ship
ping and reaches the m arket in 
prime condition.

There is a  V-C Fertilizer, containing  V-C’s better p lantfoods, manu
factured to meet the needs o f every crop on every so il on every farm.

V IR G IN IA -C A R O LIN A  CHEMICAL C O R PO R ATIO N
Richmond, Virginia 

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.
Baltimore, Md. • Carteret, N J .  • E. S t  Louis. III. • Cincinnati, 0. • Oubuque, la.



T E C H N I C A L  DATA
tM p licee/Z u U x / Q D iw tiw n

U N I T E D  S T A T E S  R U B B E R  C O M P A N Y  
N A U G A T U C K ,  C O N N E C T I C U T

SYNKLOR
New Chlordane Insecticide

Controls Ants
Alfalfa W eevil 
Apple M aggot 
Chinch Bugs 
Grasshoppers 
Japanese Beetles 
Japanese Beetle  Grubs 
Roaches
Serpentine L eaf M iner 
Squash Bugs
T icks—and many plant bugs

S Y N K LO R -5 0 W —a dry wettable powder containing 50% by 
weight of Chlordane. 
SYN K LO R -48 E  — an emulsion so formulated that one quart 
contains one pound of Chlordane.

Other Agricultural Chemicals Offered by United States Rubber Company

S p e r g o n ........................
Spergon (W ettable) . 
Phygon - X L  . . .
Tufor 4 0 ........................
S y n d e e t ........................

Write for late

......................................... Seed P rotectant
Control for Cabbage Downy Mildew 

Fungicidal Spray and Seed Protectant 
. . . 2 ,4-D  Selective Weed K iller
.................................. D D T  Form ulations

t bulletins and technical data

UNITED STATES RUBBER COMPANY
Serving Through Science 

A gricultural Chem ical Division 
1230 RO CKEFELLER CEN TER • NEW  Y O R K  20, N . Y .



THE PLANT 
SPEAKS

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

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

T H E  P L A N T  S P E A K S  T H R U  D E F IC I
EN C Y  SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  P L A N T  SP E A K S, S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  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 of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLA N T  SP E A K S T H R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S  INDICATED

Potash in Southern Agri- 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)

Borax From Desert to Farm (All)

IM P O R T A N T  
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
W ashington 6, D. C.

Printed in U.S.A.
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THREE ELEPHANT BORAX
supply the boron  . .  . 

ivliere this im portant 

P L A N T  FOOD is n eed ed

The productivity of crops can be seriously affected when a de
ficiency of boron in the soil is indicated. With every grow ing  
season, the need of boron becomes more and more evident.

When boron deficiencies are found, follow  the recommenda
tions of your local County Agent or State Experimental Stotions.

D I S T R I B U T O R S

Arnold Hoffman & Co., Providence, R. I., Philadelphia, Pa., Charlotte, N. C. 
A. Daigger & Co., Chicago, III.

Braun Corporation, Los Angeles, Calif.
Burnett Chemical Co., Jacksonville, Fla.

Dixie Chemical Co., Houston, Texas 
Dobson-Hicks Company, Nashville, Tenn.

Ferro Chemical Corp., Cleveland, Ohio and Detroit, Mich.
Hamblet & Hayes Co., Peabody, Mass.

Innis Speiden & Co., New York City 
Kraft Chemical Co., Inc., Chicago, III.

Marble-Nye Co., Bcston and Worcester, Mass.
Southern States Chemical Co., Atlanta, Ga.

The 0. Hommel Co., Pittsburgh, Pa.
Thompson Hayward Chemical Co., Kansas City, Mo., St. Louis, Mo., Houston, 

Tex., New Orleans, La., Memphis, Tenn., Minneapolis, Minn.
Joseph Turner 0  Co., Ridgefield, N. J. and Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, Calif., and Seattle, Wash. 
Additional Stocks at Canton, Ohio, Norfolk, Va., and Wilmington, N. C.

IN CANADA:

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

American Potash & Chemical Corporation
122 EAST 42nd STREET

231 S. LA SALLE STREET 
CHICAGO 4, ILLINOIS

214 WALTON BUILDING 
ATLANTA 3r GEORGIA

NEW YORK 17, N. Y.

3030 WEST SIXTH STREET 
LOS ANGELES 54,CALIF.

“ Pioneer Producers of Muriate of Potash in America”
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A GOOD MUD PUDDLE— ONE OF THE FIRST SIGNS OF SPRING
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F o r country and self

Weed ’Em for Freedom

T H IS  piece is intended to inculcate zest for growing esculent herbs 
in the confines of a dog-tight and hen-proof garden, tended by 

readers addicted to brilliant brochures, bug powder, and hand-hoeing 
husbandry. However, allow me to put in a preface ’ere we buckle 
down to the beets and the broccoli.

If you and I truly represent Mister Per Capita, that old, musty, 
statistical nonentity so often used to befuddle things, then we’ll each 
be presumed to gobble up eight times our liveweight in food, or about 
1,300 pounds’ worth during 1948.

That’s the gospel according to the 
seers and wiseacres in the Bureau of 
Agricultural Economics, who divide 
this sizable lump of eatables apiece 
something like this: (figuring that as 
long as the stuff disappeared from the 
surplus pile, it obviously must have 
gone down our alimentary canals)— 
fluid milk and cream, 386 pounds per 
person; fresh vegetables, 257 pounds; 
wheat flour, 146 pounds; fresh fruits, 
143 pounds; meats, 148 pounds; sugar,

100 pounds; eggs, about 46 pounds; 
chicken, 23 pounds; and all manner of 
fats and oils, 41 pounds.

Carrying it back a bit, the same 
cogent authorities aver that in any of 
the years between 1935 and 1940 each 
of us recessed from toil long enough to 
absorb about 1,175 pounds each, regard
less of warnings by doctors and bankers. 
Hence these records (which I can’t 
challenge or refute) indicate that we 
will swallow 130 pounds more victuals

3
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in this year of world food shortage than 
we did while raiding the larder before 
hostilities began.

Now to get down to my real story. 
This extra hunk of nutrition we’ll in
hale in 1948, which equals the weight 
of a good fast endman on a high-school 
football team, is going to shear our 
shekels to the tune of about two dollars 
for every iron-man we laid across the 
counter at prewar food prices. This 
simply proves that our appetite does 
not, as Bill Shakespeare claimed, stay 
geared to our digestion, but wanders at 
will with the size of our incomes.

In other words, we too often eat up 
all the profits. The high cost of living 
can be located right behind the belly- 
button without recourse to X-rays, in
stead of behind the counter, as so many 
irate housewives maintain. Moreover, 
looking hard at the 1948 food intake 
barometer, we note that fresh vegetables 
make the heaviest item but one in the 
whole list. Fortunately, it is also the 
easiest to eke out by a little backyard 
calisthenics.

OW I’ve arrived at the point where 
I can begin to talk like a lot of 

high-toned garden specialists launch
ing a booster campaign at Hotel 
Statler, to which I hasten to add I was 
not invited as either a collaborator or 
a  critic. This modern super-duper or
ganization fever is probably absolutely 
necessary owing to the terrific crossfire 
of ammunition of every caliber and 
velocity of which the air is full of noth
ing else but. Yet I cannot refrain from 
recalling the days bygone and bucolic 
when townfolks staked out cabbage 
patches and potato plots devoid of any 
manifestoes emanating from great cen
ters of culture and learning.

Homeopathic and home-grown reme
dies derived from particular plants 
urged the ambitions of listless spring- 
fever victims into unusual ardor when 
I was a lazy lad. Onions helped stop 
colds—and everything else within 
breathing distance. The green shoots 
o f asparagus possessed diuretic virtues.

Pinkish-red stalks of burgeoning 
rhubarb, set deep in nail-kegs, grew 
tall and tender and proved superior to 
Doc Joker’s laxative. Bumper crops of 
gargantuan tomatoes provided us with 
a tasty spring and summer tonic far 
nicer to regulate us inwardly than the 
concoctions that the country doctor 
doled out to us from his easeful of 
labeled vials.

TO be sure, we knew nothing of 
thiamine, riboflavin, and ascorbic 

acid; but we knew how to recognize 
and pronounce the vegetable essences 
which somehow boiled and bubbled in 
our systems and coursed through our 
veins with such benign and restorative 
blessings.

Moreover, aside from the kitchen 
gardens of our own and our relatives’ 
providing, there were then few groceries 
that could be relied upon to display 
tempting green goods to whet the 
appetite and ward off the doctor. This 
also means that there were no long
distance refrigerator facilities to tote 
us seasonal and pre-seasonal tidbits 
from distant climes.

Right at this point the modern 
garden boomers cut across lots to avoid 
some harsh criticism from the far- 
flung web of modern commercial vege
table growers and handlers. It is said 
that sometimes the professionals dislike 
to have too many green thumbs in
vading the fields of Pomona. We need 
not be so apologetic. Thousands of 
country-bred people living in cities have 
no space for gardens, and countless 
more cannot raise all they desire of 
certain truck varieties that need much 
room. Truck growers fare much better 
in a land where customers know quality 
through personal experience than where 
nobody ever thrust a spade into Mother 
Earth.

Back to bygones again, it was seldom 
that old-timers grew gorgeous gardens 
simply because they had to save money. 
Such a reason as that is ultramodern, 
belonging to these hectic and store- 
ridden days alone. Besides the.satis
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faction inherent in hand-work well 
done, plus the medicinal and health- 
promoting attributes aforesaid, there 
existed a more natural and common 
rural tradition among the majority of 
American communities than we have 
left today. Most of our hamlets were 
peopled with retired farmers, who left 
the farm sooner than seems to be the 
case these days when machinery is 
ample and labor is scarce and children 
fewer.

Another argument, having no bear
ing on the number of gardens staked 
out in the Victorian era, exists today to 
bestir indolent ones to grab the hoe. 
I refer, of course, to the popular 
platform plea that the more grub we 
grow on this side of the pond, the 
easier it will be to provide grain and 
canned goods for the hungry foreign
ers. Even today, bad as things are 
abroad, I have grave doubts that many 
recruits will join the vegetable legion 
in my bailiwick imbued with “global” 
passions other than the onion and 
artichoke varieties. I would almost 
mistrust a guy who borrowed my rake 
for such reasons, knowing well that he 
would lose himself, my rake, and all 
his ambitions when the sun got hot.

World “politiks” and D D T  may 
seem quite a lot alike in many ways, 
but I for one have reservations about 
overdoing the honest and natural fun 
of outdoor production with any far
fetched allegories or allusions. That 
doctrine might do for a feeble be
ginner, but it’s not apt to withstand 
the dilemma of one who ponders

whether to use rotenone or copper com
pound on a hill of beans besieged with 
Mexican beetles, or whether to rid his 
potato patch of wireworms with ben
zene hexachloride and stink up the 
kitchen, or let the bugs have the spuds 
in the first place. But when in making 
an appeal for gardening we reject all 
things of world significance there’s 
something involved which we can’t 
entirely forget, and it really puts an 
international stake in the midst of our 
onion beds.

YOU can tap off on the fingers of 
one hand the main vegetable crops 
grown in this country which are really 

native to it. The rest are immigrants 
just like ourselves. The principal origi
nal native Americans among the garden 
tribe are corn, potatoes, sweet potatoes, 
tomatoes, beans, and maybe squash. 
Just about all the rest of our basketful 
of garden luxuries are outright foreign- 
born species, albeit fully naturalized by 
this time. Plant explorers and breeders 
have made selections and hybridized 
galore, until what we now brag about 
and rely upon for “garden sass” repre
sents American improvement upon the 
old migrating kinds, some of them 
harking back to primitive days before 
the Christian era.

So perhaps if we do finally con
tribute indirectly to the outbound ship
ment of relief foods by the conserva
tion of our garden surplus in cans 
and driers, it would really be a ges
ture of appreciation for the garden 
seeds our ancestors developed and 
brought with them on their long 
voyages by clipper ships from the Old 
World, now plunged in misery.

And that would be no small item. 
In the latest estimates I ’ve seen, gar
deners for 1943 were credited with 
packing about four and one-half bil
lion quarts of fresh fruits and vege
tables at home. In the same season 
about 40 per cent of all the fresh vege
tables consumed in this country were 
raised in Victory Gardens.

( Turn to page 49)



Peanut Land and What It Needs
B y  R .  W .

Soil Conservation Service, Fort W orth, Texas

UN DER its virgin cover of grass or 
trees, our soils store up plant food. 

Past centuries full of plants which have 
come and gone have enriched the soil, 
giving it its inherent productivity. 
When man first sets foot on such land 
he is impressed by its bounty.

Indeed, he is on rich soil. The first 
crops set production records which sel
dom again are equaled in the locality. 
On the 14,000,000 acres of the Texas 
and Oklahoma Cross Timbers, for ex
ample, the all-time grain production 
records were set the first years after the 
land was cleared and broken out of the 
native sod. That has been less than a 
half century ago.

Such soils often can continue good

U S  d e p a r t m e n t  OF A G RICU LTU RE

and even excellent production for some 
time. The Cross Timbers kept yield
ing bumper crops of all sorts for 10 
and 20 years after being put into culti
vation. Year after year the land was 
tilled, crops were planted, and then 
they were harvested and removed. 
That was good, for the moment, for 
the landowner’s pocketbook. But what 
was happening to the soil?

We all know. The soil began to lose 
its “life.” That’s another way of saying 
that the store of plant food in the soil 
was decreasing. Crops were taking 
plant food off and nothing was putting 
it back. Production decreased. Much 
of the Cross Timbers land finally was 
forced out of cultivation.

WESTERN GULF REGION SOIL CONSERVATION SERVICE

PLAN T FOOD CONTENT OF SO ILS  
RESULTING FROM D IFFER EN T SOIL CONSERVATION TREATM ENTS

1.13 v«

VI1800

I

FOUR FIELDS WITH IDENTICAL SO ILS ( Oeep, Coorse t*x- 
tur*d, Freely permeable Soil*) PLA N TED  TO PEANUTS 

CONTINUOUSLY FOR 33 YEA R S
UPPER LEON SOIL CONSERVATION DISTRICT 

TX-SCD-44

86
n

TREATM EN T  
Trashy tillage  (5 y e o rs ) 
lOOibs. 0 -4 8 -0  (3  y tors)
Vetch and Rye turned under(3  yrs.) 

YIELD YIELD
70 I 36 I
1,804 lbs. Hoy per acre i,47i lbs Hay per acre

5CS Photon Ttt 42,9!5 to 48,9/9 me

□
O rg a n ic  M ot ta r  (  in  p a r  c a n t)

A voiioO ia C a lc iu m  (  in p o r t s  p a r  mittian) 

Avot/obia P h o s p h o ru s  " m m m

Auot/oO/a P o ta s s iu m  m m  m m

.02% I 
J Q U 10 40

Trashy tillag e  (4  years)
100 lbs 0 * 4 8 -0 (2  years)
Vetch and Rye turned under(2yrs)

Trashy tillage (2 years)
No Fertilizer
Vetch and Rye turned under (2yrs)

YIELD
23 bu Peanuts per acra 
541 lbs Hay per acre

TREATM ENT  
120 lbs 0 - 2 0 - 0  in 1945 
lOOibs 0 - 1 4 - 7  in 1946

YIELD
7 bu. Peanuts par acra 
450 lbs. Hay par acra

8/20/47 4 -L -5 7 4 I

Fig. 1 . Plant-food content of soil* resulting from different soil conservation treatments.
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Soil Conservation Service Photo
Fig. 2 . Some soils of the Cross Timbers of Texas and Oklahoma blow easily when not handled 
properly. This Texas field, with much of the topsoil blown into the fence-row, grew peanuts in

the summer, nothing in the winter.

Something to correct the situation 
was needed, but almost a generation 
passed before a solution arrived. That 
solution came in the form of farmer- 
organized soil conservation districts, 
first established in the late 1930s. The 
idea, since proved sound, for halting the 
plant-food removal called for a coordi
nated program of dovetailing soil con
servation practices for each farm. These 
practices were designed to control the 
soil erosion and to improve the produc
tivity of the land.

High on the list of the measures came 
a soil-improving conservation crop ro
tation. Such a rotation generally called 
for using a legume crop regularly on 
each field. Soil Conservation Service 
technicians helped farmers find out 
which legumes would work best. They 
came up with hairy vetch, Austrian 
winter peas, and several other soil- 
improving plants.

These crops aid in anchoring the 
fields against both wind and water ero
sion; they cover and tie down the soil. 
Regular crops do that to some extent in 
the summer, but it was not until the 
winter legumes were used that the job 
could be done in the off-season. Con
trolling the erosion was primary to 
making the soil of the Cross Timbers

a permanent storehouse of food for 
growing crops to use.

Soils vary. Unlike soils won’t re
spond the same way to identical use 
and treatment. Some light-colored soils 
of the Cross Timbers which are deep, 
loose, sandy, and inherently low in or
ganic matter and available minerals 
absorb water rapidly. These soils do 
not wash easily. That’s because they 
are able to take up water quickly and 
because the moisture penetrates deeply. 
But although not highly susceptible to 
water erosion, these same soils will blow 
easily under the winds which prevail 
most of the year. The topsoil either 
blows away completely or it accumu
lates in fence-rows and roadsides and 
fields where it isn’t wanted.

Other soils are the reverse. They do 
not blow much, but they are easy marks 
for eroding water. Such soils in the 
Cross Timbers usually have medium- 
textured surfaces underlain by dense 
clays. They are moderately low in or
ganic matter and available minerals, 
and they take water into the subsoil 
slowly, sometimes very slowly.

One of the major crops grown on the 
sandy lands of the nation is peanuts. 
Some lands have been planted to pea
nuts year after year without considera
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Soil Conservation Service Photo
Fig* 3* Peanuts collected from four different fields in tHe Cross Timbers where soils were about 
the same but treatments different* Each bundle contains 10 plants. The peanut bundles are lined 
up left to right in the same order as the fields whose treatment is described in the chart in Fig. 1«

tion of the soil’s erosion prospects or 
the maintenance and improvement of 
its productivity.

The H. H. Lawson farm in the Texas 
Cross Timbers has been growing pea
nuts for 35 years on deep, coarse-tex- 
tured, freely permeable soil. It is good 
land, suitable for continuous cultivation 
when the right conservation practices

are used to prevent soil-blowing and to 
keep productivity up.

Mr. Lawson early became a coopera
tor of the Upper Leon Soil Conservation 
District because his knowledge of his 
own place told him that conservation 
farming would keep his land perma
nently in production. The effects of 
his operations are vivid when contrasted

Soil Conservation Service Photo
Fig. 4 . Abruzzi rye and hairy vetch used for winter cover, soli improvement, grazing, and seed 

production on a Cross Timbers farm near Rising Star, Texas.
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Soil Conservation Service Photo
Fig. 5 . Good management of crop residues. Cowpeaa and combine maise stubble have been leveled 
with a stalk-cutter and a cover crop of rye has been harrowed into the surface of the soil. The 
trashy mulch left on the ground helps fight off wind erosion, gives the soil organic matter, and

helps moisture penetrate.

with results where the soil-saving and 
improving measures are disregarded.

A case in point came to light recently 
when D. O. Davis, Soil Conservation 
Service technician, took samples of sur
face soils in four adjacent fields of the 
Upper Leon Soil Conservation District. 
The fields were of the same soil and 
all of them had been in peanuts for 35 
years. In addition to the soil samples, 
Mr. Davis collected 10 peanut plants 
at random from each of the four fields.

The chart (Figure 1) tells the plant- 
food content of the soils in the four 
fields, the treatments that they have 
received, and the yields of peanuts and 
peanut hay per acre.

As the chart reveals, a combination 
of conservation practices was important 
in securing high yields and in main
taining a high level of fertility. One 
field where trashy tillage had been used 
five years, hairy vetch and rye plowed 
under for green manure three years, and 
100 pounds of 0-48-0 fertilizer applied 
to the legume and rye crops showed the 
soil contained a great deal more organic 
matter, available calcium, phosphorus, 
and potassium than other fields which 
had received less conservation treatment.

Yields were higher where conservation 
measures were most intensive.

Certain levels of plant food and or
ganic matter content must be main
tained in the soil if crop production is 
to be profitable. Experiments have 
shown the right amounts of fertilizers 
to use on most of the various soils. 
Limited data indicate that the plant-food 
levels for the part of the Cross Timbers 
near Rising Star and DeLeon, Texas, 
should be about 35 to 40 parts per mil
lion of phosphorus, 80 p.p.m. of potas
sium, and 750 p.p.m. of calcium, and 
an organic matter content of at least 
one per cent. Analyses will indicate 
for any given location the amounts of 
available plant-food elements. Knowl
edge of the correct level of productivity 
will show, naturally, needs for soil 
amendments or fertilizers.

Using a conservation cropping sys
tem which includes cover and soil im
proving crops properly fertilized, strip 
crops of grain sorghum or crotalaria, 
and proper management of crop residues 
are important in minimizing soil losses 
from wind erosion on these soils and 

( Turn to page 48)



Radioisotopes:
An Indispensable Aid 

To Agricultural Research

g ,  V in c en t  S a u c U li*

Davison Chemical Corporation, Baltimore, Maryland

TH E trick of producing “tagged” 
atoms—which the nuclear physicists 

call radioisotopes—gives the research 
scientist a powerful, new tool with 
which to probe into the secrets of Na
ture. By means of radioisotopes it is 
possible to trace the behavior of indi
vidual atoms in simple or complex 
chemical reactions in a way not possible 
heretofore. To understand this new 
tracer technique a brief review of the 
chemical and physical developments 
from which it stems will be helpful.

Years ago the English poet Blake 
sang of seeing a world in a grain of 
sand. Modern science has verified the 
poet’s vision: the atom, the smallest 
unit of matter is, according to the latest 
theory, a veritable microcosm. The 
great Architect of the Universe fol
lowed the same sublime pattern of a 
constellation in fashioning the tiniest 
unit of matter. Just as in our own solar 
system the planets follow their majestic 
orbits around the solar core, so in the 
atom the electron satellites revolve 
round a nuclear core. Thus again, 
science verifies the unity of all Nature 
in a universe of law and order. How 
this new knowledge about the structure 
and behavior of the atom has developed 
and how it is influencing agricultural 
science will be briefly outlined in what 
follows.

Matter, the physical, tangible sub
stance of the world, is something that 
from earliest times has puzzled the 
philosophic mind of man. What is it?

How is it made? What is the ultimate 
unit? Hindu thinkers and Greek 
philosophers living before the birth of 
Christ conceived of matter as granular 
in structure. To the Greeks we owe 
the basic concept of the atom, but it 
remained for modern science to probe 
into, measure, and weigh the atom and 
transform speculation into chemico- 
physical science. The veil of mystery 
has been pushed aside and the knowl
edge of atomic structure ushers in a 
new power era of tremendous potenti
alities for good or ill, depending upon 
the moral stature of Man.

Compounds and Elements

Any explanation about atoms begins 
with the history of modern chemistry. 
All substances can be divided into two 
groups: the one, those substances which 
can be broken down by chemical means 
into two or more simpler substances, or 
can be synthesized by the chemical 
union of simpler substances. This 
group we call compounds. The other 
is the group comprising elements, which 
can neither be synthesized nor decom
posed chemically. Examples: Common 
salt can be decomposed into sodium 
and chlorine; or, sodium and chlorine 
can be caused to combine chemically to 
form common salt. But sodium and 
chlorine are elements neither of which 
can be broken down chemically into 
any simpler material; nor can we take 
simple elements and chemically com
bine them to form either one. The

* Chairman, Fertilizer Industry Phosphate Research Committee.
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chemist recognizes today the existence 
of a group of 94 of these, fundamental, 
simple elements.

Atoms and Molecules

The English chemist Dalton at the 
beginning of the 19th century formu
lated a theory regarding the constitu
tion of matter. According to this 
theory an element consists of indivisible, 
invisible, identical particles which he 
called atoms, and he considered them 
the smallest piece of an element which 
can participate in a chemical reaction. 
Two or more of these chemical atoms 
can combine to form a molecule, which 
is the smallest piece of a substance that 
can exist.

The Atomic Theory

The atomic theory as Dalton con
ceived it haS served chemists for many 
generations and has led to a better 
understanding of the chemical nature 
of things. Up until the close of the 
19th century, it was generally agreed 
by scientists that an atom was indi
visible. The word “atom” means that. 
Then came Henri Becquerel in France 
in 1896 with the discovery of radioactive 
substances, quickly followed by the re
searches of the Curies in France, and of 
Crookes, Rutherford, and other physi
cists in England which established the 
granular structure of the atom. Radium 
was discovered and with it the old 
concepts about the indestructibility of 
atoms gave way to present-day theories 
which are described in what follows.

The New Atom Model

If the old idea of an atom no longer 
held good, the question naturally asked 
was, what then are the ultimate and 
indivisible constituents of matter? The 
discovery of radioactivity gave physi
cists the chance to study atomic struc
ture by probing right into the core of 
it, so to speak, and from those investi
gations developed today’s theories and 
other concepts about nuclear physics. 
We return to the atom further along.

E lectricity : Positive; Negative

At this point it is necessary to intro
duce an elementary discussion of elec
tricity because such knowledge is essen
tial to an understanding of the atomic 
theory of today.

As long ago as 600 B. C. a Greek by 
the name of Thales recorded that when 
amber was rubbed with a piece of wool 
it acquired the property of attracting 
small, light pieces of matter. The 
Greek word for amber is “electron.” 
The property shown by the rubbed 
amber is also shown by a piece of seal
ing wax. This property has been called 
electricity. It might just as well have 
been called “ambericity” because it re
ferred to the original observation of 
Thales.

If a glass rod is rubbed on silk the 
glass acquires the same property: it 
will attract a piece of dry paper or a 
pith ball. Most of us have at sometime 
or other made these tests. There is an 
important difference, which must be 
understood, between the electricity on 
the sealing wax and that on the glass 
rod. To show this, let us take two 
rods of sealing wax and one of glass 
and electrify each of them as explained. 
Let one of the sealing-wax rods be sus
pended so that it can move freely. If 
now we bring the glass rod near it, we 
see the suspended rod move toward it. 
Now let us bring the second sealing- 
wax rod close to the suspended rod; 
it is repelled. Thus the two sealing-wax 
rods which have been electrified by 
being rubbed against wool repel each 
other; while the glass rod electrified by 
being rubbed against silk attracts the 
other rod. Like repels like; unlike 
attracts. That is the important differ
ence.

To distinguish the two kinds of elec
tricity, since they are two different 
kinds, the name “positive electricity” 
was given to the kind displayed by the 
sealing-wax rod; and the opposite kind, 
as illustrated by the glass rod, was 
called “negative.” For abbreviation the 
algebraic signs (-f-)  and ( — ) were
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given to the two concepts, respectively. 
This was done for convenience, only, 
the signs having no mathematical sig
nificance whatever.

Modern physics has also shown that 
electricity itself has an atomic struc
ture, with positively and negatively 
charged particles. The unit of negative 
electricity is called an electron; of posi
tive electricity, a proton.

The Atom Model: Electrons
To return to the consideration of the 

atom, as previously mentioned the atom 
is conceived as being a miniature solar

p 9 '
15

Courtesy USD A B. P. I.
Fig. 1. Diagram of a phosphorus atom greatly 
enlarged to show the relative positions of its 

parts.

system. At the center or core is a posi
tively charged nucleus round which 
the electrons as satellites move in one 
or more fixed orbits. This is illustrated 
in Figure 1. The simplest atom is that 
in which one electron rotates round a 
core of a single positive charge. This 
is the hydrogen atom. The heaviest 
is that of uranium, in which the nucleus 
has 92 unit positive charges. The elec
tron is also given the name Beta radia
tion and in diagrams such as Figure 2 
it is shown by the Greek letter B. In 
the case of radiophosphorus the elec

trons emitted have a maximum energy 
of 1.69 million electron volts. They 
will penetrate 2.8 millimeters of pure 
aluminum or 3 millimeters of glass or 
about 18 feet of air.

An atom as a whole does not exhibit 
any electrical charge; it is neutral. It 
therefore must contain an equal number 
of positive and negative charges which 
balance each other out, in other words, 
the total negative charge of the elec
trons neutralizes the positive charge on 
the nucleus. The nucleus and electron 
are so small that, according to the esti
mates of the physics experts, if an atom 
were blown up to the size of a balloon 
of a 60-foot diameter, the nucleus and 
each electron would be smaller than a 
tiny grain of sand. Thus we see that 
the atom is a very porous pile—tiny 
specks in an empty space.

The Proton

All of the properties of an element 
are determined by the size of the posi
tive charge of its atomic nucleus. The 
simplest element is hydrogen and its 
nucleus has a positive unit charge. 
This charge is also known as the alpha 
ray. Because of this unit charge, the 
hydrogen nucleus is considered one of 
the elementary particles of matter and 
is called a proton.

The Neutron

There is another elementary particle 
found in the nucleus of atoms. This 
particle has almost the same weight as 
a proton, but differs from it in that it 
carries no electric charge. It is electri
cally neutral and therefore is called a 
neutron. The number of neutrons pres
ent in an atomic nucleus is equal to 
the difference between the atomic 
weight and the number of protons it 
contains as indicated by its place in the 
periodic table. For example the nucleus 
of ordinary hydrogen contains one pro
ton and no neutrons. Helium, which 
is second in the table with an atomic 
weight of four, contains 4-2 or 2 neu
trons and therefore 2 protons.

For the present discussion we may
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consider protons, electrons, and neu
trons as the ultimate building bricks of 
matter. So we see that the element 
which in pre-radium days was con
sidered indivisible and ultimate is not 
an element at all. It is an exceedingly 
complex structure which is divisible 
into more elemental constituents.

Isotopes
Previously it was mentioned that 

Dalton’s Atomic Theory implies that 
the atoms of an element are identical. 
About 1919 the Englishman, Aston, 
discovered that the element neon had 
two groups of atoms, each group dif
fering by weight from each other. This 
was something that upset Dalton’s the
ory, for the evidence was definite that 
an element might have two kinds of 
atoms, of different weight, but with the 
same chemical properties. The name 
“isotope” was coined to describe each 
member of such a group. In plain 
language an isotope is an atomic twin 
with the distinguishing feature that it is 
different in weight. There are two 
kinds of isotopes: a normal unchanging 
kind, and a radioactive kind.

Radioisotopes

The isotope which is identical chemi
cally with its normal, stable twin, but 
differs in that it emits radiant energy 
is called a radioisotope. The radioac
tivity may be likened to a tiny explosion 
in consequence of which the nucleus 
bursts. Electrons and the shattered nu
cleus shoot out with tremendous force 
accompanied by radiant energy. The 
radioisotopes furnished by Oak Ridge 
emit beta and gamma radiations, the 
gamma being similar to X-rays.

To produce radioisotopes it is only 
necessary to change the number of pro
tons in the nucleus either by adding 
one or more neutrons or by expelling 
some of the neutrons already there. 
Although that is no simple process, it 
is possible now to do this at relatively 
low cost. In the atomic furnaces at 
Oak Ridge the process is accomplished 
in what is called the reaction pile. One 
or more neutrons shot into a nucleus 
may be held captive for a certain length 
of time to form a radioisotope. (See 
Figure 2.) In the diagram we see how 
a neutron is forced into an atom of

S T A B L E  H A LF-LIFE 14 3  DAYS S T A B L E

LOW  SP E C IF IC  ACTIVITY M A TERIA L 
(A SSO C IA TED  WITH ORDINARY P H O S P H O R U S )

I6 9 M E V

NEUTRON CAPTURE
O V TJ REACTION

TRANSMUTATION
Cn p ) REACTION ®  PROTON I 6 9 M E V

H A L F - L I F E ,'■ '.t - 14 3  DAYS ST A B L E

HIGH SPECIFIC  ACTIVITY M A TERIA L
(R e l a t i v e l y  f r e e  o f  o r d in a r y  p h o s p h o r u s )

S T A B L E

Courtesy Atomic Energy Commission 
Figs. 2 & S. Diagrams allowing how atonia are changed into iaotopea or other elements.
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ordinary phosphorus whose nucleus 
contains 15 protons and 16 neutrons. 
The invading neutron enters, produc
ing the radiophosphorus isotope with
15 protons and 17 neutrons. Eventually 
this radiophosphorus isotope loses its 
radiant energy and becomes a stable 
sulfur atom with a nucleus having 16 
protons and 16 neutrons.

The radiophosphorus isotope may 
also be produced by the process called 
transmutation. This is illustrated in 
Figure 3. A neutron is shot into the 
nucleus of a sulfur stable atom having
16 protons and 16 neutrons, and in so 
doing drives out one proton. The nu
cleus then has 15 protons and 17 neu
trons. Such a nucleus identifies a radio
phosphorus isotope. In time this iso
tope loses its energy and becomes again 
a stable sulfur atom as shown.

For convenience the mass or weight 
of a nucleus is written as a superscript 
to the chemical symbol. Example P31. 
Or the weight may just follow it. Ex
ample C l4. The positive charge is 
written as a left subscript. Example 
i5P31 and .is equal to the number of 
protons.

H alf-Life

In Figures 2 and 3 the phrase “half- 
life” is used. This refers to the rate 
at which the radioisotope disintegrates 
per second. This rate is measured like

I

'/2

•A

I '/8
I  '/32 */64 '/l28 */256

► 14.3 -

1 1 4 . 4  doys 

Rote of decoy of l5P
Courtesy USDA B. P. 1. 

Fig. 4 . Rate of decay of a radioactive isotope 
of phosphorus.

any other rate of speed such as miles 
per hour, or feet per second. This is 
illustrated in Figure 4. Each radio
isotope has a relatively constant speed 
of decay known as its half-life, which 
is the period of time it takes to fall to 
one-half of the initial value. It can be 
compared to the length of time it takes 
an auto to slow down from 40 to 20 
miles per hour, 20 to 10,10 to 5, 5 to 2.5, 
and so on. Boron radioisotope has a 
half-life of l/50th second; radiophos
phorus 14.3 days; radiopotassium, 42,
12.4 hours; radiocalcium 45, 180 days; 
and radiocarbon 14, about 5,000 years.

The Geiger-M ueller Counter
Although they have identical chemical 

properties with their normal, stable

\
Courtesy USDA B . P. /.

F ig . 5 .  T h e  G eiger-M u eller C ou nter.

twins, radioisotopes, being radioactive, 
can be detected or traced by appropriate 
instruments. The beta radiation is like 
a tag by which it can be followed. It 
is this feature that gives them their out
standing importance in the domain of 
scientific research. An infinitely tiny 
speck of such an isotope can be traced 
through the most intricate biochemical 
process whether in plant or animal, or 
human. The substance being traced can 
be diluted by a factor of a million or 
more, a quantity beyond the limits of 
chemical analysis. Detection is made 
possible by a sensitive instrument named 
after its inventors, the Geiger-Mueller 
Counter. So long as a mere trace of 
radiation is emitted, the Counter will 
detect it. See Figure 5 for a diagram 
of the Geiger Counter. The diagram
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will have to suffice as explanation of 
this valuable adjunct to radioisotopic 
tracer technique.

The instrument is sensitive to the 
passage of electrons. A specially pre
pared tube registers when ionized par
ticles strike it. The electrical dis
turbance or ionization induced by the 
electrons is amplified within the tube 
so that it can be recorded in the form 
of a click sound, the ringing of a bell, 
or register mechanically on a dial. 
Many types of counters are available, 
from vest-pocket size to large, perma
nent laboratory installations.

Isotopic T racer Technique

With the foregoing information as a 
background it will be easier to under
stand the so-called isotopic tracer tech
nique. This tech
nique as previously 
hinted is based on 
the fact that a 
r a d i o-a c t i v e 
n u c l e u s  “ e x 
plodes” and in so 
doing hurls out 
Beta rays, or elec
trons. By means 
of the Counter, 
these electrons can 
be detected and if 
the half-life of the 
isotope is long 
enough as is the 
case with radio
phosphorus or 
radiocalcium, it 
will be possible to 
follow or trace 
behavior of the 
r a d i o i s o t o p e  
th ro u g h o u t its 
course of activity.
An example will 
help explain the 
technique.

R em em ber a 
rad io iso top e is 
identical in- its 
chemical behavior 
w ith its n o n 

radiant atomic twin. The example we 
shall describe involves phosphate reac
tions, and specifically the fertilization 
of a plant with superphosphate as the 
source of the phosphorus nutrient.

The investigator prepares a super
phosphate in which he introduces a 
specified amount of radiophosphorus 
into so many superphosphate molecules. 
By means of the Counter, the worker 
determines the proportion of radiophos
phorus to ordinary phosphorus in the 
superphosphate he plans to use as fer
tilizer. This is called the “specific ac
tivity.” When this fertilizer is added 
to a soil upon which a crop is to be 
grown, the radioactivity of a unit quan
tity of phosphate separated from the 
plant is taken as the amount of phos
phate contributed by the radioactive

^ LA B E L E D  <]?££„ f* STOBt0
I PRO Tt IN

I LA BEL MAY BE TRACED IN

Fig. 6 .

RADIOACTIVE TRACER ILLUSTRATION
Courtesy Atomic Energy Commission 

How radioactive Isotopes are used to Invfitlgate physiological 
activities In the plant.
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fertilizer. For example, if the phos
phate in the plant specimen is only one- 
third as active per milligram as that in 
the fertilizer only one-third of the total 
phosphate was derived from the applied 
fertilizer.

Figure 6 illustrates the tracer tech
nique. Radioisotope carbon (C14) is 
used as the tracer for carbon atoms and 
is designated with a star superscript C*. 
The diagram shows how specimens 
from different tissues and from the 
kernel can be taken and analyzed for 
its radiocarbon content. The corn that 
is eaten by the rat would have a spe
cific activity of the C* and the latter 
can be traced throughout the metabo
lism of the rat.

Because it is possible to detect ex

tremely low concentrations of a radio
isotope the investigator can work with 
very dilute solutions, for example, cor
responding to the dilute solutions of 
nutrients found in soils which are be
yond the range of chemical analysis.

Another phase of tracer technique is 
that illustrated in Figure 7, the radio
autograph. The very small amount of 
a radioisotope which passes into a plant 
in the course of a few hours say from a 
normally fertilized soil or a dilute solu
tion is enough to register itself on a 
photographic plate or film. Leaves or 
parts of a plant containing a radioactive 
element are pressed against the film en
closed in a light-tight paper envelope. 
The radiation produces the contact 
image as shown. The figure shows

radioarsenic as it 
has d is trib u ted  
itself throughout 
a radish plant 24 
hours after it was 
fed into the nutri
ent solution. Note 
the concentration 
in the roots. One 
can ap p reciate  
how such radio
autographs could 
be used by those 
who are develop
ing better meth
ods of tissue-test
ing for determin
ing nutrient defi
ciencies.

Effect of Radio- 
active Isotope on 

Plant Growth

One of the first 
questions that is 
usually asked is 
what effect if any 
does the radio
activity have on 
the normal proc
esses of plant 
grow th. W h at 
proof is there that

&%£ V. ■* ■'

111# | :

a r r jr

&K Jgv1

Courtesy A meric an Smelting and Refining Co. 
ig. 7 . Radio autograph of radish plant 2 4  hours alter being led radio- 
rsenic in the nutrient solution showing accumulation in the roots.
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DANCER

Photo by U. S. Army Signal Corps
Fig* 8* Two operating chemists at controls and periscopes view the chemical process for separating 
the dangerously radioactive fission products of uranium. The operators are protected by thick

concrete and lead*

the radiation does not affect these 
processes adversely and thus vitiate 
the test?

These questions have been carefully 
looked into by the investigators. The 
scientists of the U. S. Department of 
Agriculture Bureau of Plant Industry, 
Division of Fertilizers, with such ques
tions in mind checked into the problem. 
In one experiment they studied the effect 
on the growth of rye grass of adding
0.075, 0.375, and 1.875 millicuries 1 of 
P82—which are high levels of radio
activity—to 3 kilograms of soil. Three 
different soils were used and three phos- 
phatic fertilizer materials into which 
P82 had been incorporated. They found 
no significant effects that could be at
tributed to the radiation. Other re
search confirms the fact that the 
concentration of radioactivity that is 
ordinarily used in any experiment with 
radioactive fertilizers will not adversely 
affect plant growth.

Dr. Lyman A. Dean summarized the 
results of his tests with rye in Table I.

It cannot be emphasized too strongly 
that radioisotopes are exclusively tools

T a b l e  1— E f f e c t  o f  D i f f e r e n t i a l  A p 
p l i c a t io n s  o f  P 82 on  t h e  G r o w t h  o f  
R t e  G r a s s

Yield of Tops (grains)

pat
applied

M.C./pot.

l8t
Cut
ting

2nd
Cut
ting

3rd
Cut
ting

4th
Cut
ting

0.75 1.51 2.21 2.20 2.67
0.375 1.56 2.20 2.15 2.57
1.875 1.67 2.26 2.16 2.50

1A millicurie is the unit of measure of radiation 
equal to that of 0.001 gram of radium and is 
equivalent to 37 x 10s disintegrations per second.

of research. Claims are being made by 
some persons that radioactive fertilizers 
have given remarkably higher yields 
than could possibly be expected from 
ordinary fertilizers. The U. S. Depart
ment of Agriculture and the Oak Ridge 
authorities who are best competent to 
judge these claims emphatically refute 
them as being unfounded on any facts 
known up to this time.
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Review  of Radioisotopic Research

Although the chemical and biological 
sciences have contributed greatly to the 
advance of agriculture, it is still faced 
with many problems which need for 
their solution much more fundamental 
knowledge than can be had from 
chemistry and biology, alone. The re
markable progress made so far by the 
tracer technique gives promise that here 
at last is the key with which to unlock 
some of Nature’s guarded secrets.

Because it is relatively simple and 
economical to produce P 32 at the Oak 
Ridge reaction pile and since this isotope 
has a conveniently long half-life, more 
research has been reported involving it 
than the isotopes of other plant nutri
ents.

Radiophosphorus

Undoubtedly the most comprehensive 
research up till now with radiophos
phorus is that reported at the sym
posium on radioisotopes held at the 
November 1947 annual meeting of the 
American Society of Agronomy. The 
feature of that symposium was the re

ports from the radioactive phosphorus 
project sponsored jointly by the Fer
tilizer Industry Phosphate Research 
Committee and the Bureau of Plant In
dustry, the North Carolina Agricul
tural Experiment Station and the 
Cornell Agricultural Experiment Sta
tion. During its first year the project 
had the full-time services of five and 
the part-time services of at least ten 
scientists. Under the skilled organiza
tional ability of the administrators and 
the exceptional experience in radioactive 
work of Dr. Lyman A. Dean and Dr. 
Sterling B. Hendricks of the Division of 
Fertilizers and Soils of the Bureau of 
Plant Industry, the project made re
markable progress as revealed by the 
symposium papers.

For the present year, the adminis
trative leaders in cooperation with the 
Phosphate Research Committee have 
organized comprehensive regional pro
grams. The purpose is to embrace 
within the program all the major soil 
types of the country. In addition to the 
program at the North Carolina and the 

( Turn to page 43)

Photo by U. S. Army Signal Corps
Health physicist is monitoringFig. 9 . Operator removes the ean of radioisotopes from' pile,



Fig. 1 . Mississippi’s average corn yield is 16  bu. per acre, with Caledonia community averaging 
21 bu. per acre. In the demonstration program the community average was 79 .6  and the local

winners averaged 113 .8  bu. per acre.

Hitting The Target: 

1DD Bu. Corn Per A.
Sf cm

Veterans’ Instructor,

IN the Caledonia Community, 
Lowndes County, Mississippi, 60 

farmers produced 5,572 bushels of corn 
on 70 acres, an average of 79.6 bushels 
per acre. Of this number, 11 acres 
yielded from 100 to 144.4 bushels per 
acre. How was this done? Here is the 
story, and some 800 out-of-the-county 
folks and 800 Lowndes Countians who 
saw and studied many of these projects 
will verify these facts.

1946

In 1946, R. B. Caldwell, a farmer 
cooperating with the Soil Conservation 
Service, planted one acre of Tennessee

Ifr ia lia m A o n  

Caledonia, Mississippi

10 hybrid corn following the North 
Carolina plan. The land preparation, 
fertilizer requirements, and other de
tails were worked out and closely super
vised by B. T . Waldrip of S.C.S. (The 
Lowndes County S.C.S. recommenda
tions include close foliage to protect 
the soil from heavy impact of rain, 
and better land use by producing on 
one acre what is commonly grown on 
five acres.) Mr. Caldwell produced
104.8 bushels of corn on this acre.

There were five major points or steps 
which he followed in growing this acre. 
Briefly, they are: 1—Use enough fer
tilizer to make 100 bushels; 2— Place

19
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fertilizer 8 inches deep; 3— Plant an 
adapted hybrid strain of corn; 4— Leave 
enough stalks to hold ears; 5—Cultivate 
early and lay-by about knee-high. (Each 
of these will be discussed in detail in 
succeeding paragraphs.)

We of the Vocational Agriculture 
Department cooperated with Mr. Wal- 
drip and the Soil Conservation Service 
in using Mr. Caldwell’s field for in
struction. Farmers, business men, vet
erans on-the-farm classes, Future Farm
ers, and agriculture leaders visited and 
studied this plot. A big field day cli
maxed the affair and some 75 to 100 
farmers estimated yield. Prizes in the 
form of seed corn (T-10) from Lowndes 
County Cooperative and groceries from 
local merchants were given to the best 
estimators. So ended 1946: One acre 
T-10 corn following an organized plan 
with a yield of 104.8 bushels.

1947

In the winter and early spring of 
1947, the S.C.S. and Vocational De
partment taught classes to 40 veterans, 
40 Future Farmers, and several farmers; 
giving specific instruction in fertilizers, 
depth placement, stalks left, seed corn, 
and laying-by. There were many con
tacts, visits, and discussions to stimulate 
interest and to put the corn on the

ground. Then, in addition to this, 
most plots were closely supervised in 
the field. Ended 1947: 70 acres planted 
averaging 79.6 bushels per acre, with 
the seven high producers averaging
113.8 bushels per acre. (See Fig. 1).

\

Five Point Plan

1. M eet fertilizer requirements. 
One hundred bushels of corn require 
140 pounds of pure nitrogen, 50 pounds 
of pure phosphorus, and 100 pounds of 
potash. These requirements were met 
in many ways. Following is a list of 
some of the materials used: barnyard 
manure, superphosphate, basic slag, 
cover crops, nitrate of soda, ammonium 
nitrate, muriate of potash, and commer
cial mixed fertilizers with these anal
yses, 5-10-5, 4-8-4, 4-10-4, 4-8-8, 6-8-4, 
6-8-8, and 7-10-7. Where it was avail
able six tons of manure, broadcast, were 
recommended.

It is important to note the value of 
barnyard manure in this plan. It was 
broadcast and cut in as the farmer 
began soil preparation. Good manure 
supplies 10 pounds nitrogen, 5 pounds 
phosphorus, and 10 pounds potash for 
each ton used. In addition, it adds 
organic matter and makes a more effec
tive use of other nutrients.

T a b l e  1 . F o u r  E x a m p l e s  S h o w in g  t h e  A m o u n t s  a n d  C o m b in a t io n s  o f  F e r t i
l i z e r s  W h i c h  F o u r  F a r m e r s  U s e d  i n  M e e t i n g  F e r t i l i z e r  R e q u i r e m e n t s

Materials used N P K Materials used N P K

Cover crop (good) 16 0 0 6 tons manure 60 30 60
6 tons manure 60 30 60 800# 5-10-5 40 80 40
500# 4 -8 -8 20 40 40 300# nitrate of soda 48 0 0
150# ammonium nitrate 48 0 0

Total 144 70 100 Total 148 110 100

•

900# nitrate of soda 144 0 0 6 tons manure 60 30 60
300# superphosphate 0 60 0 100# potash 0 0 50
200# muriate of potash 0 0 100 100# 4 -8 -8 4 8 8
100# 6 -8—4 6 8 4 250# ammonium

nitrate 80 0 0
400# slag 0 32 0

Total 150 68 104 Total 144 70 110
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Fig. 2 . The State vocational agriculture leaders who visited the local demonstration on the Lagrone
farm.

Cover crops add organic matter and 
supply nitrogen which reduces cash 
cost of fertilizers. Cover crops may 
displace nitrates as follows:

Excellent growth and stand— 300# of 
nitrate of soda or 150# ammonium ni
trate.

Good growth and stand—200# of 
nitrate of soda or 100# ammonium ni
trate.

Fair growth and stand— 100# of ni
trate of soda or 50# ammonium nitrate.

In many cases we found that a 
farmer could sit down and figure his 
fertilizer requirements from available 
and cheaper sources, thus saving a cash 
expense of from 20 to 50 per cent.

2. P lace fertiliz er 8 inches deep. 
This is crop insurance. It puts the roots 
deep, thus staving off severe burning 
during prolonged droughts. In a dry 
year this means the difference between 
a loss and a profit. Our corn went 
from 22 days in part of the district to 
31 days in other parts without a rain. 

irXhis was in the most critical period, 
during tasseling and silking, as all of 
this corn was planted in May and June. 
Perhaps the dates on which we had

rain will give a better evaluation of the 
resistance of this corn to dry weather— 
from July 14 and 15 to August 8 and 10 
in the southern half, and from July 14 
and 15 to August 14 in the northern 
parts. Farmers know that their yields 
were cut severely, and practically all 
believe that each would have reached 
his goal of 100 bushels with a normal 
amount of rainfall.

The method used in getting fertilizers 
8 inches deep varied with each indi
vidual. However, the most common 
way was to run a bull-tongue in a 
middle buster furrow (make two trips 
with bull-tongue if necessary), then fol
low with a fertilizer distributor. One 
farmer put a foot underneath his Farm- 
all and made two trips. He got more 
than 8 inches deep. Another had a 
hired hand ride the trail plow of his 
John Deere carrying a 10-inch shovel.

For the most part, just as good or 
better results have been obtained when 
all the fertilizers were applied before 
planting the corn. However, when the 
soil is predominantly sandy and where 
considerable leaching occurs, 2/s of the 
nitrate applied under and l/$  applied 
as a side-dressing are recommended.
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3. Plant an adapted hybrid strain 
o f seed  corn. The recommended hy
brids used in our locality were Dixie 11, 
Tennessee 10, and Funk’s G-714. The 
participants in these projects of 100- 
bushel corn production planted as fol
lows: 54 planted Tennessee 10; 3 
planted Dixie 11; 2 planted Funk’s 
G-714; and one planted an open-polli
nated variety.

In developing hybrid strains of corn, 
breeders try to combine the good quali
ties and eliminate the inferior qualities. 
We are not in a position to say that 
one hybrid is the best; however, we do 
think that in this high production, a 
hybrid will do better than open-polli
nated varieties of corn. This is from 
field observations, and we have no con
clusive proof.

4. L eav e  enough stalks to hold  100 
bushels. This will take stalks 16 to 18 
inches in the drill on 42-inch rows, 
thereby giving between 8,000 and 12,000 
hills per acre. From our study and ob
servation, less stalks than the above cut 
the yield, whereas more stalks tend to 
give a crowded condition, resulting in 
smaller stalks and ears and more lodg
ing. Most of the corn planted ranged

from 15 to 20 inches in the drill and 
the rows ranged from 38 to 44 inches. 
However, it should be pointed out that 
some was planted as close as 10 inches 
in the drill, while other, due to insect 
damage and poor germination, was as 
far as 36 inches apart. Where proper 
fertilizers were applied and 8-inch depth 
placement followed, the yields were cut 
rapidly as the distance in the drill in
creased upward from 20 inches. We 
all know that it is necessary to leave 
enough stalks to hold the number of 
ears required to weigh out 100 bushels 
of corn. Normal and average corn 
usually takes 120 ears to make a bushel; 
however, it is more conservative and 
more nearly accurate to figure on 140 
ears per bushel. At this rate it would 
take 14,000 ears to make 100 bushels, 
and to produce this it would take a 
minimum of 7,000 stalks, each produc
ing two ears. Of course, every stalk 
isn’t going to have two ears, so that 
makes it the more imperative to have 
8,000 to 12,000 stalks to hold the ears
of corn required to weigh out 100
bushels of good grain.

5. Cultivate shallow and early. 
One cultivation is all that is necessary* 

in most cases. The corn 
grows very fast and
begins to shade the
ground quickly. The 
fertilizer is deep, and the 
weeds and grasses can
not readily get to it, thus 
eliminating the need for 
continuous cultivation. 
The shading also in
duces a longer supply of 
moisture.

Not too many roots 
begin to be plowed up 
before the corn is knee- 
high (24 to 36 inches). 
Consequently, it is im
portant to cultivate early 
and lay-by at 24 to 36 
inches. When this plan 
is properly followed, the

( T urn to pagi 45)Fig. 3 . Dan and Emmett Lagrone who won second place In the 
corn contest with an average yield of 126 .9  bu. per acre.



Soil Conservation Service Photo
Fig. 1. Flat sandy Class I land on a north Florida farm has a good cover of blue lupine. This 
winter legume is an excellent crop to plant after peanuts are harvested and is being used extensively 

in the Coastal Plain sections of Georgia, Florida, South Carolina, Alabama, and Mississippi.

Ground Lover 
B >  &  y .  B a it ' !

Soil Conservation Service, Spartanburg, South Carolina

GRASS was eulogized by the late 
John J. Ingalls as “The forgiveness 

of nature—her constant benediction.” 
If I were gifted as he, I might use well- 
turned phrases to praise all ground 
covers, including grass, legumes, crop 
residues, vines, shrubs, and trees. 
Ground cover must be one of the future 
safeguards of Southern agriculture and 
industry.

Without ground cover, we shall con
tinue to lose soil from cultivated slopes 
so that the productivity of cropland will 
be reduced still further. Lowlands will 
continue to collect deposits of sand and 
gravel, drainage ditches will be filled, 
stream channels will be choked with

silt, and soil will continue to be de
posited on highways during rainstorms.

With ground cover used in the right 
way, we can reduce erosion and increase 
the productivity of cropland. Deposits 
of sand and gravel will be kept off the 
fertile land along streams so that it can 
be cultivated or used for pasture. Drain
age ditches will require less expensive 
cleaning, stream channels will maintain 
normal capacities, less silt will be de
posited in reservoirs, and soil will not 
have to be removed from highways 
after heavy rains. Flood damage will 
be reduced and a better supply of water 
will be available for livestock and in
dustrial use.

23
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Soil Conservation Service Photo
Fig. 2 . Kudzu provides perfect ground cover on steep slopes such as this one in Tennessee. If 
graced so as to keep the ground covered with green leaves, kudsu protects land in Capability

Classes IV, VI, or VII from erosion.

Cover of grass, legumes, and crop 
residues checks erosion at its source by 
cushioning the fall of raindrops and 
reducing to a minimum the breaking 
loose of soil particles. Plant cover also 
increases the absorption of water into 
the soil, thus maintaining more favor
able ground water conditions.

The rate of erosion varies with such 
physical factors as slope of the land and 
soil type. The kinds and amounts of 
plant cover required for soil protection 
vary with these physical factors. Sev
eral different kinds or classes of land 
are found on a single farm. It naturally 
follows that each farm needs several 
kinds of plant cover.

Fitting vegetative cover to the land 
requires farm by farm, field by field 
planning. The Soil Conservation Serv
ice assists soil conservation districts with 
the making, application, and mainte
nance of soil and water conservation 
plans on farms in the districts. These 
plans must fit the needs of the land and 
the people on the land.

Farm soil and water conservation 
planning in districts is based on land 
capability. Land capability classifica
tion is based on physical factors that

determine how the land can be used 
and the treatment required to keep it 
in condition for continuous, productive 
use.

Classes of Land Capability

Let’s take a look at the land capabil-, 
ity classes and consider the use for 
which each is suited and the treatment 
required to keep the land in good con
dition.

Cultivated land usually is the most 
valuable on the farm. There are four 
classes of cultivated land that are con
sidered largely from the standpoint of 
their susceptibility to erosion. Other 
lands where erosion is not an important 
factor are grouped into sub-classes be
cause of their need for drainage or 
because of their droughty, overdrained 
characteristics.

Recommended uses and treatments 
for the different classes of cultivated 
land are based on extensive observations 
on farms and on results from runoff 
plots. Three classes of cultivated land 
and several different rotations were in
cluded in studies on runoff plots. Meas
ured results from these plots were in
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terms of soil and water losses and crop 
yields.

C lass I  Land

Class I land is well drained, produc
tive, and so nearly level that erosion is 
not an important factor. It will stand 
intensive cultivation for the production 
of row crops, provided cover crops are 
grown in winter to maintain organic 
matter and to keep the land in a highly 
productive condition.

Annual winter legumes such as the 
vetches, winter peas, and crimson clover 
are used extensively for winter cover 

'and green manure in the South. Blue 
lupine is a popular winter cover crop 
in the sandy Coastal Plain soils of the 
lower South. Lupine is particularly 
well adapted on land where peanuts 
are grown for market.

Several winter annual legumes pro-

I duce enough hard seed to carry over 
one or more years and give volunteer 
stands each fall after a good supply of 
seed has been built up in the soil. 
Grandiflora vetch, wild winter (Caley 
or Singletary) peas, and button clover 
are annual winter legumes that have

shown promise as natural reseeders 
where the soil was well stocked with 
seed. Field results to date indicate that 
two successive green crops can be turned 
under and still leave enough hard seed 
in the soil for another volunteer crop.

After the soil is stocked by allowing 
a crop of seed to mature, corn or cotton 
may be grown two successive years 
and the next volunteer stand of legumes 
left to make seed. Grain sorghum may 
be planted after the winter legume seed 
is ripe, thus giving a late grain crop. 
If small grain is seeded in the fall after 
the second corn or cotton crop, the 
grain and the volunteer legume furnish 
winter grazing until animals are re
moved in the spring for the legume to 
make seed.

Where livestock production is a ma
jor enterprise, land in this class may 
be used intensively for winter grazing 
and grain production in a rotation simi
lar to one developed at the Tennessee 
Valley Experiment Station at Belle 
Mina, Alabama. This rotation includes 
oats for grain the first year, with the 
stubble land fallowed for summer seed
ing of rye grass and crimson clover for

Soil Conservation Service Photo
Fig. S. This mixed stand of loblolly and slash plno was planted on severely eroded Class VII 
land In Alabama in the spring of 1936. Excellent protection against erosion was being furnished 

by the trees when this photograph was made in October 1947.
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grazing. The winter-grazing mixture 
is pastured until the plants are ready 
to make seed in the spring. After seed 
is harvested, the land is plowed and 
planted to grain sorghum.

The hard-seeded strains of crimson 
clover, button clover, and other re
seeding legumes offer possibilities in 
even more intensive grazing rotations. 
These legumes may. fit into cropping 
systems in which a small grain or rye 
grass and a winter legume are pastured 
each winter and a crop of grain sor
ghum grown each summer.

The relationship between the crop
ping treatment and the class of land is 
important. Summer fallowing some
times results in severe soil losses on 
sloping land, whereas it is a safe prac
tice on flat land where there is no 
erosion.

Class I I  Land

A second class of land on which there 
usually is moderate erosion because of 
slope, soil type, and other factors is 
placed in class II. Land in this class re
quires contour tillage and usually needs 
terraces and other water-disposal meas
ures. These mechanical measures are 
important, but they are not enough to 
prevent erosion, nor do they maintain 
organic matter in the soil. .Rotations 
that include one year of cover and a 
year of cultivation are about right for 
land in this class.

A simple 2-year rotation that fits \yell 
on soils where sweet clover is adapted 
is: 1st year, oats with sweet clover 
seeded on oats early in the spring; and, 
2nd year, green sweet clover turned 
under for cotton, corn, or another culti
vated crop. Numerous other short ro
tations may be used, but this one serves 
to illustrate the amount of ground cover 
needed for the particular class of land.

Class I I I  Land

Land in capability class III requires 
complete water-disposal methods in
cluding terracing, vegetated outlets at 
terrace ends, contour tillage, and a

strong rotation. Results on runoff plots 
at the Southern Piedmont Soil Conser
vation Experiment Station, Watkins- 
ville, Ga., show that land in this class 
needs effective ground cover at least 
two years out of every three.

This is an important class of land 
because there is so much of it. In many 
of the principal farming areas of the 
Southeast, fully half the cultivated land 
is in class III. If we neglect or misuse 
this extensive acreage of sloping crop
land, our agriculture will be badly crip
pled.

At Watkinsville, a three-year rotation 
of oats and sown lespedeza the first 
year, lespedeza hay the second year, 
and cotton the third year kept soil 
losses down to a fairly low figure. Most 
of the soil was lost during the cotton 
year of the rotation, which emphasizes 
the need for keeping to a minimum 
cultivation of land in this class. Crop
ping systems that were effective on 
class II were found to be too weak to 
protect land in class III.

Rotations that include a perennial 
grass and clover mixture or an alfalfa- 
grass mixture with only one row crop 
and a small grain crop in four or five 
years are even better for class III land 
than the lespedeza rotation used at 
Watkinsville. In areas where livestock 
production is a major farm enterprise, 
such rotations fit well into the farm 
program.

Also, where feed is needed, more 
small grain and hay crops and other 
protective cover can be used on class 
III land than in areas where row crops 
are the principal sources of income. 
Alfalfa has a much wider adaptation 
since state agricultural experiment sta
tions have developed soil treatments to 
maintain stands on soils where alfalfa 
once was considered not adapted.

Management of alfalfa so that enough 
top growth is left uncut in the fall to 
maintain vigorous stands also increases 
the value of alfalfa as a ground cover. 
Mixtures of alfalfa and orchard grass 
are more protective than alfalfa alone.

( Turn to page 38)



Soil Conservation Service Photo
Above: Wild winter peas on a Mississippi farm came up to a thick volunteer stand. This legume 

fits well on Class I or other level land where row crops are grown intensively.

Below: Class III land on this Virginia farm is under a 3-yr. rotation of corn, small grain, and a 
grass-legume hay mixture. This gives protection and maintains a high level of soil productivity.

Soil Conservation Service Photo



Soil Conservation Service Photo
Above: A volunteer stand of crotalaria is being returned to this deep, overdrained, sandy soil in 
North Carolina. It supplies organic matter to maintain favorable internal condition where erosion

is not serious.
Below: Annual lespedeza on a South Carolina farm protects this field of Class II and III land from 
erosion, and the residue left after seed is harvested manures the soil to increase its productivity*

Soil Conservation Service Photo



Soil Conservation Service Photo
Above: Kentucky 31 fescue and Ladino clover made excellent cover on an upland area in Tennessee. 
This mixture also makes good growth on Class V and other wet lands. It adds much to the com* 

pleteness of soil and water planning, making possible the profitable use of waste land.

Below: A mixture of alfalfa and orchard grass protects Class III land in Tennessee while furnishing
excellent pasture for beef cattle.

Soil Conservation Service Photo



Soil Conservation Service Photo
Above: Sericea is a good cover for land in Capability Classes IV and VI. It makes good hay and 

is a good pasture plant as shown by these cattle on a South Carolina farm.
Below: Shrub lespedeza next to woodland and sericea next to the cultivated land protect the 
unproductive area along row ends from erosion and furnish food and cover for wildlife on a

Georgia farm.
Soil Conservation Service Photo 

*
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Atomic Energy 
and Farmers

Whenever anything new in research appears upon 
the horizon, there is always much speculation as 
to the extent of its usefulness. This particularly 
has been true of atomic energy, and the recent 
employment of radioisotopes in agricultural research 

has resulted in widespread queries among farmers as to the effect on crop pro
duction. “Will radioactive fertilizers increase the yields?” “Will they retard 
or kill plant growth?” “Where can they be purchased?” These and other
questions are current this spring.

It was gratifying, therefore, to have David E. Lilienthal, Chairman of the 
U. S. Atomic Energy Commission, release to the press his “down-to-earth” talk 
given before the annual meeting of the American Farm Bureau Federation this 
winter. After dwelling upon its military significance, Mr. Lilienthal brought 
atomic energy into agriculture with, incidentally, a nice tribute to farmers.

“We depend—all of us—upon you, the farmer, for our human energy,” he said. 
“We depend upon you for the energies that produce great poems, that build
churches and homes, the energies from which spring such noble ideas as our
Constitution and Bill of Rights. That energy has been stored up in the plants 
of the field, and in the tissues of the animals that feed on your pastures; thence 
it comes to men.

“Where does that energy come from; where do the plants get it? As we all 
know it comes from the sun. This is familiar to every school child. But what 
is not well known is that the sun is an atomic energy factory. In the sun forces 
within the atom’s nucleus are released and then transmitted to earth and caught 
and stored up in plants. The farmer then, since time immemorial, has had much 
to do with atomic forces, for he is at the center of the majestic energy-transmitting 
function, the function of those who till the soil and raise the food of the world.

“The farmer may be called the trustee and steward of that never-ending miracle 
by which the atomic energy of the sun becomes chemical energy and then human 
energy. Who then has a greater stake in seeing to it that more and more is 
known about this fundamental force of nature, and that its fruits are applied, 
than he who season following upon season watches over this life-giving process?”

On the application of atomic energy in the agricultural field, Mr. Lilienthal 
is of the opinion that in the main it will come through research using the by
products—the radioisotopes—from the reactors operated for the people of the 
United States by the Commission. “Do not, I urge you, take any stock at this 
stage in the vivid claims of great stimulation of growth and production by use 
of radioactive materials directly on the farm as fertilizers or in feeds,” he said. 
“These are not tested and proved. Look to the men at your federal and state 
agricultural experiment stations for the facts on these matters. You can trust 
them. As practical farming applications are formed they will let you know. . . . 
For greater production per unit of plow or pasture land we look to the plant
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scientists and they are moving rapidly aided by the use of radioisotopes, and by 
other means, to unlock new knowledge of plant growth which may magnify each 
year’s production from the land of the earth and the toil of the farmers.”

In this issue of Better Crops With Plant Food, we are pleased to present Dr. 
Vincent Sauchelli’s discussion of radioisotopes as an indispensable aid to agri
cultural research. As Chairman of the Fertilizer Industry Phosphate Research 
Committee, he is in position to bring up-to-date the conclusions resulting from 
the application of atomic energy to fertilizers. We believe that these will be read 
and passed on with interest, particularly by those who wish to keep informed 
in their contacts with farmers.

To add to the usual inspiration to try one’s hand (and back) 
at gardening, occasioned by the early circulation of enticing seed 
catalogs, we have had this year a flood of fine publicity on the 
continued importance of this activity in American life. From 
the economic, health, recreational, and even the political angles, 

people are being urged to garden. The “Victory” garden has given way to the 
“Freedom” garden. Secretary of State Marshall has said, “I don’t think at any 
time in our history has it been more important that we raise all possible food 
during this coming season, than at the present time.” That the American people 
can, and undoubtedly will, respond has been proven. Let’s dust off the spades, 
the rakes, and the hoes and garden again.

Barden
Again

1 1  - We believe that American dairymen, by and large, are
P a s t u r e  neglecting their pastures. They are failing to fertilize
P n r t i l f ' z a t i n T i  which they devote to permanent pasture. They
K C l  I l l l / d l l U l I  arc nf)( studying the grasses and legumes to determine

which are best to use in order to provide the most
nutritious pastures during the grazing season.

For many years it was thought that bluegrass was the outstanding crop for 
permanent pasture in the northern section of our country. We now know that 
bluegrass is one of the poorest pasture crops, if we are looking for efficient 
production. It only lasts a few weeks. Unless the land is exceptionally rich and 
there is an unusual amount of moisture, it starts to ripen in about four weeks 
and is poor milk-producing pasture.

What is needed is legumes and grasses that remain palatable and nutritious 
during the entire summer. We have found that “good, old Kentucky bluegrass” 
provides good pasture for only a few weeks. There should be another grass or 
legume to follow, otherwise pastures will be of little value to profitable milk 
production. In other words, we need to pay more attention to pasture fertiliza
tion and to the type of grass or legumes grown in order to keep good pasture 
before our cows from early spring until late fall —Hoard's Dairyman, Oct. 10, 
1947.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

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

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

Av. Aug. 1909- 
July 1914___ 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55 . . . .

1923.................... 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23 . . . .
1924................... 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25 . . . .
1925.................... 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59 . . . .
1926................... 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04 . . . .
1927................... 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83 . . . .
1928................... 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17 . . . .
1929.................... 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92 . . . .
1930................... 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04 . . . .
1931.................... 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97 . . . .
1932.................... 6 .5 10.6 38.0 54.2 31.9 38.2 6.20 10.33 . . . .
1933................... 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88 . . . .
1934.................... 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00 . . . .
1935................... 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54 . . . .
1936................... 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36 . . . .
1937................... 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51 . . . .
1938................... 8 .6 19.6 55.7 73.0 48.6 56.2 6.78 21.79 . . . .
1939................... 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17 . . . .
1940................... 9.9 16.0 54.1 85.5 61.8 68.2 7.58 21.73 . . . .
1941................... 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65 . . . .
1942................... 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61 . . . .
1943.................... 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10 . . . .
1944................... 20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70 . . . .
1945.................... 21.2 36.6 143.0 204.0 127.0 150.0 15.10 51.10 . . . .
1946.................... 28.3 38.2 124.0 219.0 136.0 185.0 17.30 71.40 . . . .
1947

February....... 30.56 31.9 131.0 228.0 123.0 199.0 17.60 88.20 . . . .
March............ 31.89 33.6 139.0 235.0 150.0 244.0 17.40 88.00 . . . .
April.............. 32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00 . . . .
May............... 33.50 44.6 153.0 233.0 159.0 239.0 16.80 83.70 . . . .
June............... 34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60 . . . .
July................ 35.88 48.5 169.0 251.0 201.0 214.0 15.10 79.00 . . . .
August........... 33.15 38.1 161.0 270.0 219.0 210.0 15.30 75.50 . . . .
September.. . 31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60 . . . .
October.......... 30.65 41.6 150.0 205.0 223.0 266.0 16.80 90.60 . . . .
November.. . . 31.87 40.0 166.0 195.0 219.0 274.0 17.30 89.10 . . . .
December.. . . 34.06 46.9 172.0 204.0 237.0 279.0 18.10 94.80 . . . .

1948 
January......... 33.14 45.9 186.0 217.0 246.0 281.0 187.0 95.10 . . . .

1923.................... 231
Index Numbers (Aug. 1909—July 1914 —  100) 

190 133 137 129 105 110 183
1924.................... 185 190 98 170 166 141 107 147 143
1925.................... 158 168 245 188 109 163 108 140 143
1926................... 101 179 189 134 116 138 112 98 139
1927.................... 163 207 146 124 132 135 87 154 127
1928................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931................... 46 82 66 83 50 44 73 40 115
1932................... 52 105 55 62 50 43 52 46 102
1933................... 82 130 118 79 81 84 68 57 91
1934 ....'........... 100 213 64 91 127 96 111 146 95
1935................... 90 184 85 80 102 94 63 135 119
1936................... 100 236 164 106 163 116 94 148 104
1937.................... 68 204 76 93 81 109 74 87 110
1938................... 69 196 80 83 76 64 57 97 88
1939................... 73 154 100 85 88 78 67 94 91
1940................... 80 160 78 97 96 77 64 96 111
1941................... 137 264 116 107 117 107 81 211 129
1942................... 153 369 168 136 143 124 91 202 163
1943................... 160 405 188 232 174 154 125 231 245
1944................... 167 420 214 219 170 160 138 234 212
1945................... 171 366 205 232 198 170 127 227 224
1946.................... 228 382 178 249 212 209 146 317 204
1947 

February....... 246 319 188 260 192 225 147 391 275
March............ 257 336 199 268 234 276 147 390 299
April..............
May...............

260 301 211 265 254 271 145 390 295
270 446 220 265 248 270 142 371 286

June............... 275 460 224 284 288 247 135 353 216
July................ 289 485 242 286 313 242 127 350 189
August........... 267 381 231 308 • 341 238 129 335 211
September.. . 252 407 214 273 374 275 136 335 179
October.......... 247 416 214 233 347 301 142 402 238
November.. . . 257 400 238 222 341 310 146 395 272
December.. . . 275 469 247 232 369 316 152 420 294

1948 
January......... 267 459 267 247 383 318 158 422 320
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Wholesale Prices of Ammoniates
Fish scrap, Tankage High grade

dried
11-12%

11%. 
ammonia, 
15% bone

ground
blood,

Nitrate Sulphate
ammonia, 16-17%

Cottonseed 15% bone phosphate, ammonia,of soda of ammonia meal phosphate, ’ f.o.b. Chi* Chicago,per unit N bulk per S. E. Mills f.o.b. factory, cago, bulk, bulk
bulk unit N per unit N bulk per unit N per unit N per unit N

1910-14................ $2.85 $3.50 $3.53 $3.37 $3.52
1924...................... 2.99 2.44 5.87 5.02 3.60 4.25
1925...................... 3.11 2.47 5.41 5.34 3.97 4.75
1926...................... , . 3.06 2.41 4.40 4.95 4.36 4.90
1927...................... 3.01 2.26 5.07 5.87 4.32 5.70
1928...................... 2.67 2.30 7.06 6.63 4.92 6.00
1929...................... . . 2.57 2.04 5.64 5.00 4.61 5.72
1930...................... , , 2.47 1.81 4.78 4.96 3.79 4.58
1931...................... 2.34 1.46 3.10 3.95 2.11 2.46
1932...................... 1.87 1.04 2.18 2.18 1.21 1.36
1933...................... 1.52 1.12 2.95 2.86 2.06 2.46
1934...................... . . 1.52 1.20 4.46 3.15 2.67 3.27
1935...................... 1.47 1.15 4.59 3.10 3.06 3.65
1936...................... 1.53 1.23 4.17 3.42 3.58 4.25
1937...................... . . 1.63 1.32 4.91 4.66 4.04 4.80
1938...................... 1.38 3.69 3.76 3.15 3.53
1939...................... 1.69 1.35 4.02 4.41 3.87 3.90
1940...................... 1.69 1.36 4.64 4.36 3.33 3.39
1941...................... 1.69 1.41 5.50 5.32 3.76 4.43
1942...................... 1.74 1.41 6.11 5.77 5.04 6.76
1943...................... 1.75 1.42 6.30 6.77 4.86 6.62
1944...................... , . 1.75 1.42 7.68 5.77 4.86 6.71
1945...................... 1.75 1.42 7.81 5.77 4.86 6.71
1946...................... 1.97 1.44 11.04 7.38 6.60 9.33
1947

February......... 2.41 1.46 10.01 11.06 12.14 10.17
March.............. 2.41 1.46 11.98 11.06 12.50 10.50
April................ 2.41 1.51 11.72 10.79 12.75 11.39
M ay................. 2.41 1.51 10.55 9.98 12.75 8.80
June................. 2.41 1.51 10.94 9.98 12.75 8.26
July.................. 2.41 1.59 12.56 9.98 12.75 8.66
August............. 2.53 1.60 13.01 9.98 12.75 8.73
September 2.66 1.73 13.65 10.41 12.75 10.72
October........... 2.66 1.78 15.00 10.85 12.75 13.66
November........ 2.66 1.78 14.22 11.06 12.75 11.53
December........ 2.71 1.78 15.98 11.71 12.75 12.81

1948
January........... 2.78 1.83 16.68 11.71 12.75 13.28

Index Numbers (1910*14=100)
192 4 ...............
192 5 ...............
192 6 ...............
192 7 ...............
192 8 ...............
192 9 ...............
193 0 ...............
193 1...............
193 2 ...............
193 3 ...............
193 4 ...............
193 5 ...............
193 6 ...............
193 7 ...............
193 8 ...............
193 9 ...............
194 0 ...............
194 1...............
194 2 ...............
194 3 .............
194 4 ...............
194 5 ...............
194 6 ...............
1947 

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

1948 
January. . .

111 86 168 142 107 121
115 87 155 151 117 135
113 84 126 140 129 139
112 79 145 166 128 162
100 81 202 188 146 170
96 72 161 142 137 162
92 64 137 141 12 130
88 51 89 112 63 70
71 36 62 62 36 39
59 39 84 81 97 71
59 42 127 89 79 93
57 40 131 88 91 104
59 43 119 97 106 131
61 46 140 132 120 122
63 48 105 106 93 100
63 47 115 125 115 111
63 48 133 124 99 96
63 49 157 151 112 126
65 49 175 163 150 192
65 50 180 163 144 189
65 50 219 163 144 191
65 50 223 163 144 191
74 51 315 209 196 265

90 51 286 313 360 289
90 51 342 313 371 298
90 53 335 306 378 324
90 53 301 283 378 250
90 53 313 283 378 234
90 56 359 283 378 246
94 56 * 372 283 378 248
99 61 390 295 378 305
99 62 429 307 378 388
99 62 406 313 378 328

101 62 457 332 378 364

104 64 477 332 378 377
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

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

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

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports*
1910-14............. $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1924................... .502 2.31 6.60 .582 .860 23.72 • • . .
1925................... .600 2.44 6.16 .584 .860 23.72 • • • .
1926................... .598 3.20 5.57 .596 .854 23.58 .537
1927................... .525 3.09 5.50 .646 .924 25.55 .586
1928................... .680 3.12 5.50 .669 .957 26.46 .607
1929................... .609 3.18 5.50 .672 .962 26.59 .610
1930................... .542 3.18 5.50 .681 .973 26.92 .618
1931................. 3.18 5.50 .681 .973 26.92 .618
1932................... 3.18 5.50 .681 .963 26.90 .618
1933................... .434 3.11 5.50 .662 .864 25.10 .601
1934................... 3.14 5.67 .486 .751 22.49 .483
1935................... 3.30 5.69 415 .684 21.44 .444
1936................... .476 1.85 5 50 .464 .708 22.94 .505
1937................... 1.85 5.50 .508 .757 24.70 .556
1938................... 1.85 5.50 .523 .774 15.17 .572
1939................... .478 1.90 5.50 .521 .751 24.52 .570
1940................. .516 1.90 5 J>0 .517 .730 24.75 .573
1941................. .547 1.94 5.64 .522 .780 25.55 .367*
1942................. .600 2.13 6.29 .522 .810 25.74 .205
1943................. 2.00 5.93 .522 .786 25.35 .195
1944................. .645 2.10 6.10 .522 .777 25.35 .195
1945................. .650 2.20 6.23 .522 .777 25.35 .195
1946................. .671 2.41 6.50 .508 .769 24.70 .190
1947

February. . . .720 2.60 6.60 .535 .799 26.00 .200
March.......... .740 2.75 6.60 .535 .797 26.00 .200
April............ .740 2.97 6.60 .535 .797 26.00 .200
May............. .740 2.97 6.60 .535 .797 26.00 .200
June............. .752 2.97 6.60 .3301 .5891 12.761 .176
July.............. .760 2.97 6.60 .353 .629 13.63 .188
August......... .760 3.08 6.60 .353 .629 13.63 .188
September. . .760 3.42 6.60 .353 .629 13.63 .188
October.. . . .760 3.42 6.60 .375 .669 14.50 .200
November.. .760 3.42 6.60 .375 .669 14.50 .200
December ,. .760 3.42 6.60 .375 .669 14.50 .200

1948
January. . .  . .760 3.42 6.60 .375 .669 14.50 .200

Index Numbers (1910- 14 =  100)
1924..................... 94 64 135 82 90 98 e  e  e  e

1925..................... 110 68 126 82 90 98 • • .  .

1926..................... 112 88 114 83 90 98 82
1927..................... 100 86 113 90 97 106 89
1928..................... 108 86 113 94 100 109 92
1929..................... 114 88 113 94 101 110 93
1930..................... 101 88 113 95 102 111 94
1931..................... 90 88 113 95 102 111 i 94
1932..................... 85 88 113 95 101 111 94
1933..................... 81 86 113 93 91 104 91
1934..................... 91 87 110 68 79 93 74
1935..................... 92 91 117 58 72 89 68
1936..................... 89 51 113 65 74 95 77
1937..................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939..................... 89 53 113 73 79 101 87
1940..................... 96 53 113 72 77 102 87
1941..................... 102 54 110 73 82 106 87
1942..................... 112 59 129 73 85 106 84
1943..................... 117 55 121 73 82 105 83
1944..................... 120 58 125 73 82 105 °3
1945..................... 121 61 128 73 82 105 83
1946...................... 125 67 133 71 81 102 82
1947

February......... 134 72 135 75 84 108 83
March.............. 138 76 135 75 84 108 83
April................ 138 82 135 75 84 108 83
May................. 138 82 135 75 84 108 83
June................. 140 82 135 60 62 53 80
July.................. 142 82 135 64 66 56 82
August............. 142 85 135 64 66 66 82
September. . . . 142 95 135 64 66 66 82
October............ 142 95 135 68 70 60 83
November.. . . 142 95 135 68 70 60 83
December........ 142 95 135 68 70 60 83

1948
January........... 142 95 135 68 70 60 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm

Prices paid 
by farmers 

for com
modities

Wholesale 
prices 

of all com- Fertilizer Chemical Organic Superphos
prices* bought* moditiest material! ammonia tea ammoniates phate Potash**

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 n 46 48 85 99
1933............. 72 108 96 70 45 71 81 95
1934............. 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. 97 123 115 78 52 101 92 77
1939............. 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 52 114 96 77
1941............. 124 131 127 86 56 130 102 77
1942............. 159 152 144 93 57 161 112 77
1943............. 192 167 151 94 57 160 117 77
1944............. 195 176 152 96 57 174 120 76
1945............. 202 180 154 97 57 175 121 76
1946............. 233 203 177 107 62 240 125 75
1947 

February. 262 234 209 124 70 329 134 78
March___ 280 240 216 128 70 354 138 78
April........ 276 243 215 129 71 354 138 78
M ay......... 272 242 215 127 71 339 138 78
June......... 271 244 215 125 71 343 140 63
Ju ly .......... 276 244 219 128 72 359 142 67
August.. . 276 249 223 130 75 364 142 67
September 286 253 230 133 79 372 142 67
O ctober.. 289 254 230 136 80 387 142 71
November 287 257 231 135 80 380 142 71
December. 301 262 236 138 81 400 142 71

1948 
January. . 307 266 242 140 83 407 142 71

• U S D A. figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific farm  products revised from  a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-com m odity index.

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

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

1 A ll po tash  sa lts  now  quoted F.O.B. m ines o n ly t m anure sa lts  since Ju n e  1041, 
o th e r c a rr ie rs  since Ju n e  1047. . .  . _ , .. . . .•  • The w eigh ted  a v e ra g e  o f prlcea a c tu a lly  paid fo r  potash a re  lo w e r than  tae  
a n n u a l a v e ra g e  because since 1028 o v e r 00% o f the  potash  used In a g ric u ltu re  has 
been con trac ted  fo r  d n rln g  th e  discount period. Since 1037, th e  m axim um  diseount 
has been 12% . A pplied  to  m u ria te  o f potash , a  p rice  s lig h t ly  above 0.471 per 
u n it KfO th u s  m ore n e a r ly  app roxim ates th e  an n u a l a v e ra g e  than  do prices based 
on a r lth m e tle a l a v e ra g e s  o f  m onth ly  quotations.



ThU section contains a short review of some of the most practical and important bulletins, and Usta 
all reeent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Economies. A file of thU department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

"Liquid Manure Pumps and Equipment," 
Agr. Ext. Serv., Univ. of Calif., Berkeley, 
Calif., Cir. 140, Sept. 1947, John B. Dobie.

"The Essential Elements for Plant Growth," 
Agr. Exp. Sta., Colo. A & M, Fort Collins, 
Colo., Paper No. 377, Robert Gardner.

"Analyses of Official Fertilizer Samples," 
Agr. Exp. Sta., Univ. of Ky., Lexington, Ky., 
Reg. Bui. 60, Oct. 1947.

"Data Relative to Fertilizer Consumption in 
North Carolina During the Fiscal Year luly 1, 
1946—June 30, 1947," Dept, of Agr., Raleigh, 
N. C., Nov. 4, 1947.

",Fertilizer Sales in Oklahoma by Counties, 
July 1, 1946 to June 30, 1947," Agr. Exp. Sta., 
Stillwater, Okla.

",Inspection of Feeds and Fertilizers," Agr. 
Exp. Sta., R. I. Stale College, Kingston, R. I., 
Annual Feed and Fertilizer Circular, April 
1947, Roland W. Gilbert.

"Inspection and Analysis of Commercial 
Fertilizers," Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Bui. 369, Nov. 1947, 

S B. D. Cloaninger.
",Fertilizing Texas Pastures," Agr. Ext. 

Serv., Texas A £r M, College Station, Texas, 
B-147, 1947, M. K. Thornton and Robert R.

■ Lancaster.
"Distribution of Fertilizer Sales in Texas 

January 1—June 30, 1947," Agr. Exp. Sta., 
Texas A & M, College Station, Texas, P. R. 
1091, Sept. 19, 1947, J. F. Fudge.

"Fertilizer Sales by Grades in Order of 
Tonnage July 1, 1947 thru December 31, 
1947," Dept, of Agr., Richmond, Va., Feb. 10, 

I 1948.
"1947 Results of Fertilizer Demonstrations 

on Small Grain and Hay," Dept, of Soils, 
Univ. of Wis., Madison, Wis., C. J. Chapman.

Soils

"The Agricultural Use of Peat Materials," 
Dominion Dept, of Agr., Ottawa, Canada, 
Publ. No. 803, Farmers Bui. 147, Nov. 1947, 
A. A. Swinnerton and P. O. Ripley.

"Soil Survey of Shefford, Brome and Mis- 
sisquoi Counties in the Province of Quebec,' 
Exp. Farms Serv., Dominion Dept, of Agr., 
Ottawa, Canada, 1947, D. B. Cann, P. Lajoie, 
and P. C. Stobbe.

"Let's Save Our Soil," Agr. Exp. Sta., Iowa 
State College, Ames, Iowa, Iowa Youth Series 1, 
Aug. 1947, J. B. Peterson.

"4-H and Adult Soil and Water Conserva
tion," Ext. Serv., Okla. A & M College, Still
water, Okla., Cir. 413.

"Your Three Acres—Conserve, Improve and 
Prosper With the Soil," Ext. Serv., Okla. 
A 6r M College, Stillwater, Okla., Cir. 476.

"Nitrification Capacities of Texas Soil Types 
and Factors which Affect Nitrification," Agr. 
Exp. Sta., Texas A 6r M College, College Sta
tion, Texas, Bui. No. 693, Sept. 1947, G. S. 
Fraps and A. J. Sterges.

"The Culinary Qualities and Nutritive Val
ues of Potatoes Grown Upon Dry and Irrigated 
Land," Agr. Exp. Sta., Univ. of Wyo., Laramie, 
Wyo., Bui. No. 280, July 1947, Emma J. Thies- 
sen.

"Report of the Chief of the Soil Conservation 
Service, 1947," U.S.D.A., Washington, D. C.

Crops

"On Alabama Farms in 1946," Agr. Ext. 
Serv., Ala. Polytechnic Institute, Auburn, Ala., 
1946 Annual Report.

"Arizona Agriculture, 1948," Agr. Exp. Sta., 
Univ. of Ariz., Tucson, Ariz., Bui. 211, 
Jan. 1948, George W. Barr.

"Production of the Globe Artichoke in Cali
fornia," Agr. Ext. Serv., Univ. of Calif., 
Berkeley, Calif., Cir. 76, Rev. Oct. 1947, 
A. A. Tavernetti.

",Asparagus Production in California," Agr. 
Ext. Serv., Univ. of Calif., Berkeley, Calif., 
Cir. 91, Rev. Sept. 1947, G. C. Hanna.

"Home Fruit Growing in California," Agr. 
Ext. Serv., Univ. of Calif., Berkeley, Calif., 
Cir. 117, Rev. Sept. 1947, W. L. Howard. 
(Rev. by Reid M. Brooks).

",Improving California Brush Ranges," Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., 
Cir. 371, Aug. 1947, R. Merton Love and 
Burle J. Jones.

"Growing Better Fruit in Colorado," Ext. 
Serv., Colo. A & M College, Fort Collins, Colo., 
Bui. 396-A, April 1947, F. M. Green and 
A. M. Binkley.

"Annual Report, 1946-1947," State Board 
of Agr., Dover, Del., Vol. 37, No. 3, June 30, 
1947.

"Annual Flowers," Agr. Ext. Serv., Gaines

37
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ville, Fla., Bui. 133, Oct. 1947, John V. 
Watkins.

"Fifty-ninth Annual Report, July 1, 1946 
to June 30, 1947," Ga. Exp. Sta., Univ. System 
of Ga., Experiment, Ga.

"1947 Progress Report on Corn Varieties 
and Hybrid Tests," Ga. Exp. Sta., Experiment, 
Ga., Cir. 154, Jan. 1948, G. A. Lebedeff and 
Orien L. Brooks.

"Agricultural Research in Idaho— Fifty- 
fourth Annual Report of the Idaho Agricultural 
Experiment Station for the Year Ending 
June 30, 1947," Agr. Exp. Sta., Univ. of 
Idaho, Moscow, Idaho, Bui. No. 269, July 1947.

"Growing Bush Fruits in Kansas," Agr. 
Exp. Sta., Kans. State College, Manhattan. 
Kans., Cir. 239 (Cir. 204 rev.), April 1947, 
G. A. Filinger.

"Vegetable Varieties for Kansas," Agr. Ext. 
Serv., Kans. State College, Manhattan, Kans., 
Cir. 194, 1947.

"How to Make and Keep a Good Lawn," 
Ext. Serv., Univ. of Maine, Orono, Maine., 
Ext. Bui. 349, Jan. 1947, Roger Clapp and 
George P. Steinbauer.

"Hardy Stocks in the Apple Orchard," Ext. 
Serv., Univ. of Maine, Orono, Maine, Bui. 355, 
May 1947, J. H. Waring and M. T. Hilborn.

"Better Home Grounds," Ext. Serv., Univ. 
of Maine, Orono, Maine, Bid. 359, May 1947, 
Albert D. Nutting and Roger Clapp.

"Soybeans for Minnesota," Agr. Ext. Serv., 
Univ. of Minn., St. Paul 1, Minn., Ext. 
Bui. 134, Rev. March 1947, M. L. Armour and 
J. W. Lambert.

"Sweetpotato Varieties," Agr. Exp. S'a., 
Miss. State College, State College, Miss., Info. 
Sheet 394, July 1947, W. S. Anderson.

"Dewberry Varieties at State College," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Info. Sheet 395, July 1947, J. P. 
Ov^rcash.

"Red Clover," Agr. Ext. Serv., Univ. of Mo., 
Columbia, Mo., Cir. 548, Aug. 1947, J. Ross 
Fleetwood.

"Shade Trees for the Home Lawn," Agr. 
Ext. Serv., Cornell Univ., Ithaca, N. Y., Ext. 
Bui. 724, July 1947, Donald J. Bushey.

"Chemical Composition and Freezing Adap
tability of Strawberries," Agr. Exp. Sta., 
Cornell Univ., Geneva, N. Y., Bui. No. 726, 
Aug. 1947, W. B. Robinson, F. A. Lee, 
G. L. Slate, and C. S. Pederson.

"Cover Crop and Sod Plus Mulch Orchard

Soil Management," Agr. Exp. Sta., Wooster, 
Ohio, Bui. 672, Nov. 1947, C. W. Ellenwood 
and T. E. Fowler.

Economics
"Statistical Supplement to the Canning 

Tomato Situation in California, 1947," Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., 
March 1947, Walter D. Fisher.

"Land Settlement in Northeastern Alberta, 
1943," Marketing Serv., Econ. Div., Dominion 
Dept, of Agr., Ottawa, Can., Publ. 800, Tech. 
Bui. 63, Sept. 1947, B. H. Kristjanson and 
C. C. Spence.

"Kansas Farm Management, Summary & 
Analysis, 1946," Kans. Agr. Exp. Sta., Man
hattan, Kans., Agr. Econ. Rpt. No. 32.

"Suggested Adjustments in Kansas Agricul
ture for 1948," Kans. Agr. Exp. Sta., Manhat
tan, Kans., Agr. Econ. Rept. No. 33, Aug. 1947.

"Mobility of Rural Population, A Study of 
Changes in Residence and Occupation in Two 
Types of Rural Communities," Agr. Exp. Sta., 
Univ. of Ky., Lexington, Ky., Bui. 505, 
June 1947, Howard W. Beers.

"Farms and Forests of Eastern Kentucky in 
Relation to Population and Income, An Ap
praisal of Population and Land Resources and 
Their Potentials," Agr. Exp. Sta., Univ. of Ky., 
Lexington, Ky., Bui. 507, Aug. 1947, Wm. 
A. Duerr, John H. Bondurant, W. D. Nicholls, 
Howard W. Beers, R. O. Gustafson, and 
John B. Roberts.

"Labor Efficiency in Harvesting Hay," Agr. 
Exp. Sta., Univ. of Maine, Orono, Maine, 
Bid. 453, Aug. 1947, George F. Dow.

"The Grain Storage Situation in Michigan," 
Agr. Exp. Sta., Mich. State College, East 
Lansing, Mich., Spec. Bui. 343, Sept. 1947-, 
G. N. Motts.

"This Is Your Extension Service," Agr. Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Ext. Bui. 
725, Aug. 1947.

"1946 Acreage Yield and Production Price, 
Vegetables, New York an^ Competing Areas," 
Dept, of Agr. Econ., Cornell Univ., Ithaca, 
N. Y., A. E." 582, April 1947, M. C. Bond, 
Theresa Rinkcas, and Ruth Hampton.

"Marketing Fruits and Vegetables in Okla
homa," Ext. Serv., Okla. A & M College, Still
water, Okla., Cir. 463.

"Keep Up Production and Save Grain," Ext. 
Serv., Okla. A & M 'College, Stillwater Okla., 
Cir. 467.

Ground Cover
( From page 26)

Grass mixed with alfalfa also reduces 
the danger of bloat when grazed by 
livestock. In the lower South where 
orchard grass is not grown extensively,

the new fescue grasses are promising 
for use with alfalfa.

Op class III land, short rotations such 
as the one used at Watkinsville are
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more effective if arranged in strips on 
the contour. Even on terraced fields, a 
strip arrangement increases the protec
tiveness of the rotation by keeping the 
entire fields from being plowed at any 
one time, by bringing storm water 
under control and reducing erosion 
damage when terraces overtop or break, 
and by helping to keep plowing, har
rowing, and seeding operations near 
the contour.

C lass IV  Land

Because of slope, erosion, and other 
conditions, land in capability class IV  
is better suited to pasture or a similar 
use than to cultivation. Farm ma
chinery cannot be operated as efficiently 
on the steeper slopes of this class as on 
the smoother land in other cultivated 
classes. Acre yields of most crops are 
lower on the eroded soils of this class 
than on the better cultivated land.

Sometimes, however, there is not 
% enough land in the other cultivated 
classes to meet the needs of the farm. 
Class IV  land can be cultivated occa
sionally i f  effective cover is'maintained 

j  the rest of the time.
Kudzu has been a highly effective 

cover on land of this class at Watkins- 
ville. The dense top growth, deep 
roots, and the heavy mulch of leaves 
and stems combine to make kudzu 
almost ideal ground cover for steep 
slopes. Both soil and water losses at 
Watkinsville have been very low from 
class IV land that had a heavy cover 
of kudzu.

Runoff plots on which kudzu is 
growing are plowed every third year 
and planted to corn. Soil and water 
losses during the year under cultivation 
have been surprisingly low. The heavy 
residue of leaves, stems, and kudzu 
roots gives effective protection while 
the corn is growing and enough plants 
survive to restore ground cover before 
frost kills the kudzu in the fall.

Studies are under way at Watkins
ville to learn how to use kudzu prac
ticably in rotations. Results to date 
show that kudzu will stand consider

able cultivation without being eradi
cated. Successive crops of corn, cotton, 
and oats left enough living plants to 
cover the ground in the fall after the 
oats crop was harvested.

Sericea lespedeza is another deep- 
rooted perennial legume that protects 
class IV  land from erosion after a thick 
stand is established, and fits well into 
crop rotations. Sericea can be plowed 
up for a cultivated crop, which can be 
followed by small grain, once in four 
years. In rotations at Watkinsville, 
sericea was reseeded after oats were 
harvested.

Grass and clover mixtures that are 
managed so as to keep the land well 
protected can be used in rotations on 
class IV  land. The vigorous fescues 
that are showing so much promise in 
the South may give us better grasses 
for use in mixtures on this class of 
land. They have shown much promise 
on land that was too steep and eroded 
for most other grasses. Rotation studies 
with fescue were started at Watkinsville 
in the fall of 1947.

A strip arrangement on the contour 
is needed on class IV  land. This is 
particularly true on slopes that cannot 
be terraced satisfactorily. It is again 
emphasized here that land in this class 
is better suited to uses other than the 
production of cultivated crops and that 
where cultivation is necessary, the most 
effective types of ground cover are es
sential.

Up to this point, we have talked 
about use and treatment of land on 
which erosion is a factor. Let’s con
sider the sub-classes of land that require 
drainage to remove excess water. These 
will be considered as a group.

Even though erosion is not a factor, 
land in the drainage group needs 
ground cover to supply organic matter 
and to maintain favorable soil struc
ture. We know a great deal more about 
the kinds and amounts of cover re
quired to control erosion on sloping 
uplands than we do about the ground 
cover needs of lowlands that require 
drainage. It is logical though that
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covers similar to those discussed for 
land in capability class I will be needed 
to maintain good physical condition 
and a high level of productivity. Good 
physical condition of heavy clays that 
are drained and cultivated is essential 
to the effectiveness of drainage ditches 
and tile lines.

Some of the deep sandy soils are 
over-drained. They absorb water so 
readily that erosion is not usually a 
serious problem. They do not need 
ground cover to protect them from 
erosion, but plant covers to maintain a 
supply of organic matter are essential. 
Ground cover helps to conserve these 
sandy lands internally, rather than pro
tect them from erosion. '

Other factors besides vegetation are 
important in the conservation of culti
vated land. Modern equipment en
ables farmers to produce more small 
grain and hay crops than were feasible 
before adapted machinery was available. 
This is especially true of equipment 
that can be used on sloping land.

Like many other improvements, 
mechanized farming brings new prob
lems. Farmers who disregard. sloDe of 
the land and operate breaking plows, 
harrows, and grain drills up and down 
hill cause severe erosion. Manufac
turers of farm machinery recognize this 
and they are emphasizing the impor
tance of operating equipment on the 
contour.

Ground cover can do much to make 
terracing, contour tillage, and other 
mechanical measures more effective in 
erosion control. Important as it is, 
however, ground cover cannot prevent 
erosion where plowing, harrowing, seed
ing and cultivation are up and down 
slopes. There must be a proper combi
nation of mechanical measures and 
vegetation if erosion losses are to be 
kept low on cultivated land. Neither 
mechanical measures nor ground cover 
alone can do the job. Both are needed.

Soil treatment is another factor that 
cannot be overlooked if ground cover 
is to do all that has been discussed in 
preceding paragraphs. Plants can give

effective cover and produce large yields 
only if they are fed. Most of the soils 
in the South require applications of 
lime, phosphate, and potash for vigor
ous growth of the legumes required in 
ground covers.

Southern agriculture was developed 
around cash crops so that most of the 
income was from the cultivated land. 
Under such a system, the land in classes 
discussed up to this point was about all 
that received attention. In making a 
complete farm soil and water conserva
tion plan, however, all land is planned 
for the use to which it is best suited. 
This type of planning brings other kinds 
of land into productive use. Let us 
now consider the use and treatment of 
some of these other lands.

As has been said already, class IV 
land is cultivated only when conditions 
on the farm make such use necessary. 
This class of land is much better suited 
for grazing than for cultivation. A 
well-treated pasture sod or a deep-rooted 
perennial legume that will furnish graz
ing for livestock is the ideal use for 
land in this class.

Class V  Land

Class V land is flat enough that ero* 
sion is not a factor in its use. This 
class of land is either poorly drained or 
underlain by rock so that it is not suited 
for cultivation. It need not be waste 
land, however. Land that is placed in 
this class because of unfavorable drain
age conditions often is the best adapted 
pasture land on the farm. Surface 
drainage to remove excess water, liming, 
fertilizing, soil preparation, and seeding 
to a grass and clover mixture often con
vert such land into some of the most 
productive on the farm.

Areas of wet land adjoining culti
vated fields frequently have remained 
idle because it was not feasible to fence 
them. Introduction of the tall fescues 
into the South has opened possibilities 
for seeding these wet areas to fescue 
and either Ladino clover or white clover 
and using them for winter grazing 
when livestock glean the cropland.
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Natural depressions into which water 
from terrace ends is emptied often are 
too wet for most of the forage plants 
that are commonly planted. Fescue is 
adapted to these wet sites and may be 
used as protective vegetation in water 
disposal and as a reserve of winter feed. 
Fortunately, fescue makes a turf that 
will support animals, even on wet lands.

C lass V I  Land

Class VI is steep land which has 
suffered a moderate amount of erosion. 
It is entirely too steep for safe cultiva
tion or for the economical operation of 
farm machinery, but it is good land if 
used and treated properly. Land in 
this class requires continuous cover to 
prevent destructive erosion.

A well-treated pasture sod or a deep- 
rooted perennial legume such as kudzu 
or sericea lespedeza is suitable cover. 
Where the protective ground cover is 
to be pastured, management must be 
such as to keep the ground well covered 
at all times. Extremely close grazing, 
la9k of lime and fertilizer, or any other 
bad management practice that results 
in poor cover will lead to severe erosion 
on this class of land.

New developments in the use of land 
on which kudzu and sericea are grown 
for grazing are worth mentioning here. 
Winter crops seeded over these summer 
perennials offer much promise of in
creasing soil protection, the amount of 
feed, and the length of time grazing is 

I available. Wild winter peas and crim
son clover have been overseeded suc
cessfully on both kudzu and sericea. 
Fall grazing of the summer perennials 
is necessary to give the winter plants a 
start.

Kentucky 31 fescue was seeded on 
several sericea pastures in the Soil Con
servation Service’s Land Utilizaiton 
Project at Dalton, Georgia, in the fall 
of 1947. Good stands of grass came 
up and it is hoped that fescue may grow 
in a mixture with sericea. Robert M. 
Newman, a dairy farmer at Huntsville, 
Alabama, sowed sericea and fescue to
gether in the spring of 1947. He pas

tured dairy cows on it in the summer 
and a fair stand of both grass and 
sericea was present in October. These 
seedings are mentioned here to show 
some of the possibilities for using more 
profitably some of the steeper uplands 
that once were considered suitable only 
for woodland.

Where wild winter peas are sown on 
kudzu, oats also may be sown once
every 2 or 3 years and used for winter
grazing. Where this practice was used 
at Watkinsville in the fall of 1946, light 
grazing was available from volunteer 
oats and peas in December of 1947.

Another distinct advantage to seeding 
winter crops on land where kudzu or 
sericea is grown is that these areas can 
be grazed safely during the winter 
when continuous rain for several days 
gets cropland too wet for animals to
graze. Firm ground on such areas
gives good footing for animals when 
cropland is so wet they will mire.

C lass V I I  Land

Class VII is steep land that already 
has suffered severe erosion. It is un
suited for cultivation and is best 
adapted for woodland use. In certain 
cases where the acreage of other grazing 
land on a farm is limited, class VII 
land may be used for grazing. On soils 
with absorptive subsoils where kudzu 
is adapted, this legume when properly 
treated gives sufficient protection to pre
vent erosion and to supply grazing for 
livestock. Sericea will protect land of 
this class after a good stand is estab
lished. Special practices such as light 
mulching may be necessary to get a 
stand of sericea on class VII land.

Where land in this class is used for 
grazing, good management to keep the 
ground well covered at all times is 
absolutely essential. Failure to keep 
the ground covered will result in de
structive erosion.

Where steep, eroded land is not re
quired for grazing, woodland is its best 
and safest use. Proper woodland man
agement, including protection from 
grazing and fire and the use of good
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harvesting methods to keep the ground 
well covered, is essential. Good man
agement protects the land from further 
destructive erosion and maintains the 
woodland in condition for a high level 
of timber production.

Class V I I I  Land

Class V III is either too stony or too 
wet for cropland, pasture, or woodland 
use and is suited only for recreation or 
wildlife. Usually there is not enough 
of this land to be of any importance. 
Most farms have other land that can 
be used to advantage for recreation and 
wildlife purposes.

Recreation is essential to a well- 
rounded life for farm people. Wildlife 
produces wholesome recreation, adds 
variety to the diet of the farm family, 
and adds to the control of insect pests. 
Ground cover provides food and cover 
for small animals, game birds, and 
songbirds so that their numbers are 
maintained at normal levels.

Small, odd-shaped areas that are not 
suitable for cropland, grazing land, or 
woodland often are ideal for wildlife, 
if covered with appropriate types of 
vegetation. Natural growth of shrubs 
and plantings of bicolor lespedeza pro- 

'  tect these areas from erosion and add 
to their value for wildlife.

Borders between cultivated fields and 
woodlands usually have been waste 
areas on which crops would not grow. 
These border areas were plowed and 
planted along with the rest of the field, 
and erosion often was severe. Strips 
of bicolor lespedeza next to the woods 
with sericea next to the cultivated land 
protect borders from erosion and fur
nish food and cover for wildlife.

When compared with what is com
mon practice in the South, the recom
mendations for ground cover on the 
different classes of land may appear 
somewhat extreme. We have evidence, 
however, that the land needs about the 
kinds and amounts of cover recom
mended to protect it from destructive

erosion and to build and maintain a 
profitable level of productivity.

Agricultural Reform s Needed

Ground covers required in a well- 
planned and applied program of soil 
and water conservation, based on the 
capabilities and the needs of the land, 
would go far toward bringing to pass 
many of the agricultural reforms that 
long have been advocated in the South.

Larger acre yields have been empha
sized by practically all leaders in South
ern agriculture. Rotations suggested 
here for cropland include legumes and 
crop residues to manure the land and 
make it produce larger acre yields while 
reducing erosion, improving soil struc
ture, and doing other things required 
in soil and water conservation.

More and better livestock to give a 
balanced income of crops and animal 
products, together with more even dis
tribution of farm labor, also has been 
emphasized as an outstanding need in 
the South.

Increased production of grain through 
larger acre yields of corn, and small 
grain, and grain sorghum grown in 
soil-conserving rotations would mean 
more feed for livestock. Likewise, for
age from steep slopes and wet lands 
that are not now in profitable use, and 
from protective ground covers included 
in rotations, would make livestock pro
duction on average crop farms a feasible 
enterprise.

When we use all available land and 
plant resources according to their capa
bilities, the South can continue to pro
duce cash crops and also furnish her 
share of the Nation’s market livestock 
products. If we do this, we shall have 
a sounder agriculture and a more pros
perous farm population. These changes 
in agriculture will be reflected in a 
more diversified Southern industry. 
These desired ends can be reached only 
through on-the-ground planning for-the 
use of all our resources.
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Radioisotopes

( From page 18)

Cornell Stations, new projects will be 
centered at the Ames, Iowa, and the 
Ft. Collins, Colorado, Stations. Radio
phosphorus is also being used at the 
Ohio, Connecticut, Florida, California, 
Iowa, and many other Stations in this 
country and in Canada.

Radiocalcium

At the Cornell Station Dr. Michael 
Peech and associates are using radio
calcium to study the lime problems of 
soils. The purpose is to find out how 
lime benefits plant growth on acid soils 
and to determine the most efficient 
method of liming soils. Preliminary 
results indicate that the poor growth of 
many crops on acid soils is not neces
sarily due to the low supply of calcium.

For some reason not yet understood, 
plants are unable to absorb calcium from 
acid soils even when well supplied with 
soluble calcium salts.

Radiocobalt and Radiocopper

Dr. George K. Davis and Dr. C. L. 
Comar of the Florida Agricultural Ex
periment Station have reported on 
mineral metabolism studies of farm 
animals under natural conditions. The 
cobalt requirement and its retention in 
animal tissues being very small, it has 
not been practicable to use chemical 
and physical methods of analysis to 
solve the problems. The tracer tech
nique has been used quite successfully 
to acquire fundamental information on 
minor element metabolism. In Hawaii

Photo by U. S. Army Signal Corps
Fig. 10. Highly active materials from the pile are taken to special “hot” laboratories for 
extraction of the desired pure isotopes. Here is the start of an operation in a “hot” laboratory. 
Paul Schallert, working rapidly with very long-handled tongs, introduees the active material through 
the roof of a special heavy concrete-walled small room or cubicle. The material drops down inside 
the cubicle to chemical processing units which can be operated completely and safely front outside

the cubicle.
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Photo by U. S. Army Signal Corpi 
Fig. 11. Health physicist checks a radioisotope in a shipping container.

radiocobalt is being used to trace the 
feeding habits of insects upon plants.

Radiopotassium

Normal potassium contains two 
stable isotopes, K39 and K41. The K41 
isotope makes up only 6.61 per cent, 
while K39 comprises 93.35 per cent of 
the total amount of these two isotopes. 
Besides these stable isotopes, there oc
curs a radioactive isotope K40, present 
in the small amount of 0.012 per cent. 
K40 has a half-life of 109 years which 
means that it is of too low an intensity 
to be useful in tracer research.

The only isotope of potassium which 
can be used as a tracer is K42. It has a 
half-life of 12.4 hours and emits very 
high energy negative beta particles. 
Radioactive K42 is produced in the 
uranium pile at Oak Ridge.

The U. S. Department of Agriculture 
laboratories at Beltsville, Maryland, are 
using K42 in research work with hor
mones and in the study of soils. How
ever, because of its brief half-life its 
usefulness as a tracer is limited.

Radiosulfur

Sulfur and sulfur compounds are 
now receiving the consideration of agri
cultural workers which they deserve. 
S38 has been investigated extensively by 
Dr. M. D. Thomas of the American 
Smelting and Refining Company labora
tories in Utah. Working with wheat, 
corn, sugar beets, and tomatoes Dr. 
Thomas has studied by means of the 
tracer technique and the radioautograph 
the rate of absorption, translocation, and 
conversion of sulfur into organic form. 
He has also reported on his excellent 
studies with radioarsenic As76.

Radiosulfur is being used at the Uni
versity of California in studies on the 
synthesis of sulfur-containing protein 
materials by plant life. Also at this 
Station radiosulfur is helping in the 
study of insecticides and fungicides for 
the purpose of reducing plant injury. 
It is estimated that in this country more 
than 500 million pounds of sulfur are 
used annually to control insects and 
disease of plants.
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Other radioisotopes

Radiozinc, radiochlorine, and radio
iodine are adding to our knowledge of 
hormone chemistry in plants.

At the State College of Washington, 
Pullman, Dr. Orlin Biddulph has been 
using radiophosphorus and radioiron 
in a comprehensive study on the in
cidence and cure of chlorosis in plants. 
He already has reported positive results 
on some interesting relationships be
tween phosphorus uptake and iron in 
the soil. Chlorosis in the sugar cane 
is being studied with radioisotopes in 
Hawaii.

The number and variety of agricul

tural research projects involving the use 
of radioactive isotopes are increasing 
rapidly. These projects involve prob
lems in biology, chemistry, physiology, 
pathology, insecticides, fungicides, and 
plant nutrients. The work has only 
just begun, but the remarkable results 
which already have been reported kindle 
the imagination and stimulate the efforts 
of the scientists. Thanks to the generous 
support of the Atomic Energy Commis
sion which is making radioisotopes 
available to research workers in all 
branches of science, the tracer technique 
can be expected to prove one of the 
most effective tools of research ever 
devised.

Hitting the Target

( From page 22)

corn will grow fast, furnish an abun
dance of shade, and keep the field sur
prisingly free of grass and weeds.

Other Side-line Facts about Corn
Fertilizer costs. At the present price 

of fertilizers, the cash cost per acre will 
range from $18 to $22 per acre when 
6 tons of barnyard manure are used, 
and from $28 to $32 per acre when all 
the nutrients are from chemical fer
tilizers. The Mississippi average corn 
production per acre is from 16 to 20 
bushels, consequently one would spend 
approximately the above amounts for 
fertilizers to be used on 5 or 6 acres 
under ordinary fertilization practices. 
If the same amount of corn can be pro
duced on one acre, and it can be done, 
then would it not be to the farmer’s 
advantage to do this and put the other 
3, 4, or 5 acres to a better use?

Planting date. The corn was planted, 
in May and June, with a few acres 
planted in July. As previously stated, 
the drought caught it in the most criti
cal stage. Our late planting was due

primarily to the extremely late spring 
and continuous wet weather until in 
May. We believe that the corn follow
ing this plan of fertilization has a much 
better chance to withstand the mid
summer drought than corn under ordi
nary farm practices; and we likewise 
believe that earlier planted corn (any 
time after the soil warms up, probably 
somewhere around April 5 to 20) will 
have even a greater chance at high 
production because it will be well on 
its way to being made when the mid
summer dry weather sets in.

Labor. Even with thorough land 
preparation and putting the fertilizers 
8 inches deep, the labor for an acre of 
the 100-bushel corn will be no more, 
and in most cases even less, than for 
an acre following ordinary practices. 
A minimum amount of cultivation, plus 
the fact that no thinning or hoeing is 
necessary, makes this an additional 
strong point for the plan to most farm
ers. Considering that 5 acres of ordi
nary corn make 100 bushels, or 20 
bushels per acre, the labor cost is about 
one-fifth as much on the one acre which
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Fig. 4 . The yield-estimating contest on the R. B. Caldwell farm, Caledonia, Mississippi.

makes 100 bushels as it is on the five 
which make same amount.

Value in dollars and cents. The 
average cost of fertilizer for participants 
in this demonstration program was $26 
per acre; cost of seed corn was $1.25 
per acre—a total cash cost for seed and

fertilizer of $27.25. As stated above, 
the average production per acre was 
79.6 bushels. This amount of corn at 
present market price ($2.30/4 at Chi
cago) is worth $183.48. Returns above 
the cost of seed and fertilizer were 
$156.23.

f Mr. Caldwell’* field where 4 5 0  farmers, Veterans, boys, and girls attended 
the all-day estimation contest.
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T a b l e  2 .— W i n n e r s  i n  t h e  P r o d u c t io n  C o n t e s t  w i t h  A m o u n t s  o f  F e r t i l i z e r s  
U s e d , F e r t i l i z e r  a n d  S e e d  C o s t s , Y i e l d s , a n d  R e t u r n s  A b o v e  C o s t s

Name Fertilizers used*

Cost 
of seed 

and 
fert.

Yield 
per acre

Returns 
above cost 

of seed 
and fert.**

R. B. Caldwell 
(N. C. Plan 
followed on this 
same acre in 
1946)

500# 4 -8 -8
200# ammonium nitrate 
400# basic slag 
100# muriate of potash 
Good cover crop

22.65 108.5 bushels $227.54

Gregory Duncan 1,000# basic slag 
100# muriate of potash 
600# superphosphate 
200# ammonium nitrate 
Cover crop
6 tons barnyard manure

23.15 104.1 bushels $214.80

Roy Jones 
(Creek bottom 
soil)

300# superphosphate 
200# muriate of potash 
950# nitrate of soda

35.40 144.4 bushels $297.44

Dan and Emmett 
Lagrone

500# 4 -8 -8
300# ammonium nitrate 
7 tons manure 
Good cover crop

20.25 126.9 bushels $277.92

Raymond and Sid 
Murphy

800# 5-10-5
200# ammonium nitrate
6 tons manure

23.25 106.3 bushels $221.77

J. M. Sharp 600# 5-10-5  
80# superphosphate 
100# ammonium nitrate 
150# nitrate of soda 
4 tons manure

21.07 106.2 bushels $223.72

Leo Wright 1,000# 6-8-4  
1,000# basic slag 
250# ammonium nitrate 
200# potash 
10 tons manure 
Excellent cover crop

40.75

1̂ ^

110.5 bushels $219.69

Mississippi average......................................... ............  S3.25 16.0 bushels S33.63
Av. of participants in plan........................................  $27.25 79.6  bushels S156.23
Av. of winners-listed above.......................................  $27.07 113.8 bushels $235.24

* No cost figured on cover crops and manure; ammonium nitrate $60 per ton; potash $60; nitrate of 
soda $52; superphospate $23 ; slag $12; commercial fertilizer $40; 5 qts. Tenn-10 seed corn a t $1.25.

** Com figured at $2.3024 per bushel—Nov. 6, 1947, Chicago market quotation.

For an average ace of corn in the 
Caledonia community the yield would 
run around 21 bushels per acre, the 
fertilizer costs would be about $4 per 
acre, and the seed would cost about 
40 cents. Twenty-one bushels of corn 
at present market price are worth

$48.40. Returns above cost of seed and 
fertilizer are $44. Thus, we can see 
that an additional investment of $22.85 
in seed and fertilizer would be worth 
$112.23 or approximately 500 per cent 
returns.

For another comparison, let us take
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a look at the seven highest producers 
in this plan. (See Table 2) Their 
average yield was 113.8 bushels per acre 
with a value $262.30. The average cost 
of seed and fertilizers for these seven 
producers was $27.07 per acre, not in
cluding cost of manure and cover crops. 
This gives a return above cost of seed 
and fertilizer of $235.24 per acre.

From the time the corn was knee- 
high until the time that it was ready 
for harvest, between 1,600 and 2,000 
people visited and studied many of these 
plots. Some of these groups were: 
Sixteen veteran on-the-farm classes, soil 
conservation officials from five counties, 
six FFA  chapters, fertilizer people, Co
lumbus Chamber of Commerce, various 
farmer and business men groups, agri
cultural leaders and workers, and some 
600 local farmers. In August, this spe
cial plan was presented to the state 
conference of vocational agriculture 
teachers and veterans instructors at 
Gulfport, Mississippi, with some 300 
present.

On October 24, 1947, an all-day esti
mation contest was held on the farm

of Mr. Caldwell. From 9:00 a. m. to 
4:00 p. m., farmers, ladies, boys, and 
girls came by and turned in what they 
thought the acre of corn would produce. 
Prizes of $265 were donated by busi
ness firms and merchants of Columbus, 
Caledonia, Steens, and Kolola Springs. 
Three hundred sixty-eight estimates 
were recorded and some 100 other 
people came by but did not guess at 
the corn. Production prizes were 
awarded in the field and the winners 
were taken to the studio of radio sta
tion W CBI, Columbus, Mississippi, and 
made a 15-minute recording. This was 
broadcast the following morning.

The Future

We would hesitate to state what will 
be the widespread effect of this work 
throughout Mississippi. The local 
papers, Memphis and Jackson papers, 
farm magazines, radio, and individuals 
have told the story. However, here 
at home, we believe that we can make 
a reliable prediction for our community 
for 1948. Here it is: 1946— 1 acre; 
1947—70 acres; 1948— 400 acres.

Peanut Land and What It Needs

(From page 9)

help to- maintain and improve soil pro
ductivity.

In a conservation cropping system of 
vetch and rye following peanuts on these 
deep, coarse, sandy soils, fertilizers ap
plied at the rate of 200 to 300 pounds 
of 0-14-7 plus 6 to 8 pounds of nitrogen 
under the legume have resulted in in
creased yields of peanuts from 30 per 
cent to sometimes as high as 100 per 
cent.

Hairy vetch and rye used as a green 
manure soil-improving crop in the Cross 
Timbers not only hold the soil in place 
and increase the organic matter, but 
help make plant foods available to 
plants. Managing the crop residues so 
that as much plant litter, stalks, and

stems as possible will remain at the 
surface of the soil is an important wind- 
erosion control practice in the Cross 
Timbers. After sorghums are combined, 
good wind-erosion control can be ob
tained by using a stalk cutter and then 
harrowing the fields to leave a trashy 
mulch at the surface.

In areas of deep sandy soils in warm 
climates, organic residues decompose 
rapidly. That forces us to give meas
ures which maintain or improve the 
organic matter major consideration in 
soil and moisture conservation pro
grams. Organic matter is of use mainly 
while it is decaying or being destroyed. 
It is while this process is going on that 
it makes available nitrogen and minerals
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Soil Conservation Service Photo
Fig. 6 . Peanuts in the bags and peanut hay stacked under the wagon sheet mean that a lot of 
plant food is moving off this field. Many soil-ivnprovement measures will be required to offset

the effect of removing the peanuts and hay.

needed by growing plants. Obviously, 
organic matter lost by decomposition 
needs to be replaced in the soil.

Research shows that a crop of hairy 
vetch which yields about a ton of dry 
matter an acre will add about 1,000 
pounds of vegetal matter to the soil. 
However, these 1,000 pounds stay in 
the soil as a part of the humus only a 
limited time.

Continuous cropping with peanuts 
when all the plant, below and above 
ground, is carted off in the harvest 
therefore tends to lower the soil’s or
ganic matter content, reduce the produc
tive capacity, and make the land sus
ceptible to blowing. Some part of the 
crop ought to be left so that succeeding 
crops will have plant food to draw upon.

Weed ’Em for Freedom

(From page 5)

Another way to visualize the extent 
of the surging movement gardenward 
in recent years is to note the increase in 
the percentage of commercial fertilizers 
which have been devoted to fresh 
vegetable culture. In 1929 it is said 
that 5.3 per cent of the 5.5 million tons 
of fertilizer went on vegetable crops. 
In 1946 this had increased to 10.5 per 
cent of about 15 million tons utilized. 
The motive animating these enthusi
astic garden builders lies in thrift or 
a clubby feeling with neighboring 
suburbanites, or both. If the average

sum total of cash-in-hand saved through 
raising succulent green foods in season 
amounts to less than $75, as some 
claim, then only the ones on very low 
incomes and with big families may be 
said to feel the urge mainly for finan
cial reasons.

It is probable that householders who 
need gardens mostly through financial 
reasons are themselves situated in resi
dential districts at some distance from 
good available garden grounds. In 
such cases their transportation would 
be a factor to subtract from net sav
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ings. Yet here it seems to me that 
we have evidence that folks will travel 
a good long way from home, if neces
sary, just to get their fingers into 
the soil and imbibe the fresh air, and 
get that chummy and competitive feel
ing which all community garden 
projects usually engender.

Two seasons ago I attempted to grow 
a kitchen garden on a soggy clay loam 
hillside overlooking a broad, primary 
river of historic note. On one side of 
my plot was another one in charge 
of a Navy officer. Behind me to the 
left was a sizable fenced-in area where 
the janitor of an apartment house 
spent spare hours. To the right and 
rear a retired bridge-worker created a 
veritable Eden of edibles. This man 
had never touched a garden hoe and 
rake before, but he possessed some 
extraordinary judgment and ability, to
gether with the knack for mechanical 
precision learned at his exacting job. 
W e all wound up by purchasing some 
of his choice sweet potatoes and cab
bage. We couldn’t trade him anything 
because he excelled in every vegetable 
known to the catalog.

Some of us grew so friendly that 
we held a harvest-time party late that 
fall and awarded the iron-worker who 
built the wartime bridge across our 
winding river with a leather medal, in 
token of his championship among the 
carrots.

DURING the late days of winter 
one’s stock of patience and for

bearance runs low and about the only 
literature that will pep up the old spirit 
are the gaudy seed catalogs. As one 
grows older his vivid interest in these 
pages packed with advice and tempting 
new varieties helps to make up for 
other shortages too frequent in the 
middle and elder years.

As purveyors of harmless but en
thralling romance, our favorite authors 
include, among others, Vaughan, Hen
derson, Ferris, and Burpee, who stimu
late our imagination, make heroes of 
the humblest citizen, excel in vivid

description, and provide a stirring 
plot—even if it is only a small plot 
between the back steps and the garage 
doorway, with your humble servant do
ing most of the stirring.

I cannot say that in my youth these 
harbingers of promise excited me in the 
way they do today. My parents un
wrapped them quickly and gloated over 
the lithographs and price lists, but 
my personal lack of responsibility for 
the season’s sustenance and the lure of 
the swimming hole and the playground 
dimmed any enthusiasm which I should 
have inherited from a family of farm- 
bred producers.

Yet when it came to consuming my 
full share of the canned vegetables 
or eating luscious tomatoes and water
melons I was never devoid of eager
ness and appetite. Doubtless I can at
tribute a lifetime fairly free of ail
ments to that judicious and discrimi
nating perusal of seed catalogs on the 
part of my parents, whose annual 
garden was indeed a “freedom gar
den.” They tended it themselves and 
gave me freedom to work up an ap
petite at sundry non-productive and 
carefree diversions.

All this occurred before scientific- 
savants invented the vitamin alphabet, 
which is now learned in school before 
long division or the multiplication table. 
Nevertheless the vitamins got in their 
effective work just the same in the 
years of my indolent youth, for the 
sunshine and the rain were there and 
the sap flowed and the soil was rich, 
and osmosis and chlorophyl and pro
toplasm and photosynthesis stuck to 
their knitting—and I’m still on deck to 
praise nature for my comfort and well
being.

Now I know why I kept most of my 
health and as many teeth as I possess. 
I can read all about it now in the hefty 
textbooks and the lofty government 
bulletins, and I get instructions about 
what ails us when we don’t eat right, 
together with special footnotes saying 
that it’s cheaper and simpler to absorb 
our minerals and vitamins at a bal-
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anced meal than it is to consult a drug 
clerk.

All this is just like going to war and 
being shot at and escaping scot-free 
of scars, without knowing the chemical 
composition of the gunpowder or the 
trajectory of the cannon they fired at 
you. One sure thing you realized, 
and that is the fact that the Creator 
gave mankind protective features and 
measures well .within his reach, pro
viding he has gumption enough to stir 
his blood with exercise, expose his 
skin to the sunshine, and take his 
medicine in generous doses of fresh 
garden produce.

But we don’t get all this protection 
and verve for nothing. The insect 
and fungus worlds also appreciate the 
vitamins which exist in fresh vege
tables and growing tissues. So it’s 
always a keen and exciting race be
tween us hopeful gardeners and the 
army of predatory creatures and viruses

( that come to lay constant claims on that 
private arbor of ours.

We’ve learned a heap in outwitting 
them since my early days with a 
whiskbroom and a pail of paris green, 
or a sprinkling of lime and ashes on 
suspicious varmints. The same scien
tific guys who helped discover the cute 
ways in which these bugs and larvae 
and slimy disease filaments take their 
fill of our vegetables are the ones who

long and double-jointed names for 
modern weapons with which to check
mate the horde of garden enemies. 
Why, actually, some of these proper 
names for chemical compounds and 
synthetic mixtures would use up a 
whole new typewriter ribbon, but I 
pay no mind to that drawback, invest 
my winter savings in them, and usu
ally find them advantageous— if I get 
in there first and start shooting ahead 
of the vanguard of the scourge.

Possibly we are getting salvation and 
protection from our garden enemies 
a mite too fast in some ways. That is, 
we have to be careful with some of 
these newer concoctions that they don’t

carry a kick-back like Granddad’s old 
shotgun, because what’s hell for the 
pests may be a trifle devilish for us if 
we don’t watch out. I am a firm fol
lower of science, but I don’t want to 
get the recipes applied in the wrong 
way. Of course, all this uncertainty 
makes the garden season more sprighdy.

IT ’S customary in all well-done ar
ticles intended to clinch and rivet 

something to fetch in a brace of sta
tistics toward the end. (You seldom 
do it earlier so’s the customers won’t 
go to sleep and lose the place.) I turn 
with some regret, therefore, to a set 
of tables I purloined from a mess of 
material down in the Agriculture build
ing, saving it all this time for a real 
treat for my chums.

It seems the University of Tennessee 
and the Bureau of Home Economics 
in Washington laid their heads together 
and totaled up some digits they dug up 
in a survey in 1944 made all over the 
home state of James K. Polk and Andy 
Jackson. Believe it or not, it’s your 
privilege, these surveyors covered house
holds in 17 counties, and specialized 
finally in Blount county. What they 
discovered as to the amounts of 
boughten and home-raised food used 
by these Tennessee folks is going to go 
down with you much better handled 
this way than if I had begun this in 
statistical style.

The average farm family produced 
two-thirds of the food that went into 
the meals served at an average value of 
$407 per family, while the rural non
farm families in Blount county raised 
one-eighth of the food served with an 
average value of $99.

Beef and dairy products ranked first 
with the Tennessee farm families in 
their home production, while meat and 
eggs account for the top lines raised 
at home by non-farm families studied.

Among the non-farm families the 
amount and value of the home-supplied 
food declined as the income level rose. 
Some of the low-income non-farm fami
lies had little or no employment and
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hence probably had more time for food 
production than did the ones with 
high incomes. Expenditures for food in 
this group tended to rise more rapidly 
w ith a rise in income than it did with 
strictly farm families.

Now for vegetables and fruit as a 
separate class, just with the non-farm 
families in rural areas of Blount county. 
At an average income of less than 
$1,000, nearly 70 per cent of the units 
raised vegetables and fruit at home at 
a value of about $15; at income levels 
between $2,000 and $3,000 per family, 
69 per cent of them did so at a value 
of about $11.50; at income levels be
tween $4,000 and $5,000, 57 per cent 
raised these products at a value aver
aging about $6.

But with all Tennessee white farm 
families of two or more persons, the 
study showed no income level group 
which did not raise vegetables and 
fruit about 100 per cent at an average 
comparable cash value of nearly $55 
per family. This was out of a total 
value of all home-raised food equal to 
about $410 each.

In contrast, 70 per cent of all white 
non-farm rural families had average 
home-raised fruit and vegetable cash 
values of about $12 each, of a total 
value of all home-raised food equal to 
$100 apiece. There appears but small 
difference in the cash values of such 
truck raised at home by different tenure 
groups, although a bit in favor of the 
farm-owners.

Of course, cash values at the store 
four years ago were lower than the 
same amounts of fresh vegetable prod
ucts would be worth now. If they 
had carried this study into Memphis 
and Nashville to find out how well the 
white collar gentry rate in the garden 
business, we could make out a better 
case for the man with the hoe.

But it’s time to quit surveying and 
catalog scanning and start that seeding. 
It’s the succotash that counts, not the 
statistics!

A Much-Needed Aid in Soil 
Testing

The New

LaMOTTE 
SOIL SAMPLING TUBE

(Hanldnson-Hester Design)
Patent Applied for

POURING L IP  
/

METAL 
HEADBLOCH

CALIBRATIONS
AT

6 " IN T E R V A LS

//ARDENE0 STEEL
c u t m q

CORK- —

This New Soil Sampling Tube has 
been designed by experts who have 
had extensive experience and who 
appreciate the difficulties encoun
tered in taking true soil samples with 
the ordinary tools available hereto
fore.
The instrument is sturdily built of 
non-corrodible metals, light in weight 
(3^£ lbs.), and calibrated in 6" inter
vals for accurate soil sampling to any 
depth to 3 ft. I t  is so designed that 
the entering soil core passes freely 
into the upper tube and upon inver
sion is discharged without “sticking.” 
Plastic V ials (1 J4 ” x 5J6”) with screw 
caps, for containing soil samples 
can also be supplied.

W rite fo r  descriptive literature.

LaMOTTE CHEMICAL 
PRODUCTS CO.

Dept. "BC"
Towson Baltimore 4. Md.
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A V A IL A B L E  L IT E R A T U R E  
The following literature on the use of fertilizers in profitable soil and 

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

C ircu la rs
Tomatoes (General) Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vine Crops (General) The Cow and Her Pastnre (General)

R e p rin ts
N-9 Problems of Feeding Cigarleaf Tobacco 
F-3-40 When Fertilising, Consider Plant-food 

Content of Crops 
S-5-40 What Is the Matter with Your Soil? 
11-12*42 Wartime Contribution of the Ameri

can Potash Industry 
J-2-43 Maintaining Fertility When Growing 

Peanuts
Y-5-43 Value & Limitations of Methods of 

Diagnosing Plant Nutrient Needs 
FF-8-43 Potash for Citrus Crops in California 
A* 1-44 What’s in That Fertiliser Bag?
H-2-44 Efficient Fertilisers for Potato Farms 
AA-8-44 Florida Knows How to Fertilise 

Citrus
QQ-12-44 Leaf Analysis— A Guide to Better 

Crops
P-3-45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfa— the Aristocrat 
DD-5-45 A Case of Combined Potassium and 

Boron Deficiencies in Grapes 
GG-6-45 Know Your Soil
0 0 -8 -4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms
IT-10-45 Kudsu Responds to Potash 
ZZ-11-45 First Things First in Soil Fertility 
CCC-12-45 Poor Soils— Poor People 
H-2-46 Plow-sole Placed Plant Food for Bet

ter Crop Production 
S-4-46 Plow-under Fertiliser Ups Corn Yields 
T-4-46 Potash Losses on the Dairy Farm  
W-4-46 Muck Soils Produce Quality Sweet 

Corn for Canning 
Y-5-46 Learn Hunger Signs of Crops 
AA-5-46 Efficient Fertilisers Needed for Profit 

in Cotton 
BB-5-46 The Soil Is Our Heritage 
HH-6-46 Mistakes Versus Essentials of Pond 

Management for Fish 
NN-10-46 Soil Testing— A Practical Aid to 

the Grower & Industry 
WW-11-46 Soil Requirements for Red Clover 
ZZ-12-46 Alfalfa— A Crop to Utilise the 

South’s Resources 
A-1-47 Fertilising Vegetables by Applying 

Fertiliser to Preceding Cover Crop 
B -l-47 The Use of Dipierylamine in Tissue 

Testing for Potash 
G-2-47 Research Points the Way for Higher 

Corn Yields in North Carolina
1-2-47 Fertilisers and Human Health 
K-2-47 Potash Pays for Peas at Chehalla,

Washington
M-3-47 The Role of Major Elements in Plant 

Nutrition
N-3-47 Efficient Management for Abundant 

Pastures 
P-3-47 Year-round Grasing 
Q-4-47 Fertilisers for Sugar Beets 
S-4-47 Rice Nutrition In Relation to Stem 

Rot of Rice

T-4-47 Fertiliser Practices for Profitable 
Tobacco

V-4-47 Don’t Feed Alfalfa at the “Second 
Table**

X-5-47 Potato-growing Developments in New 
England

Y-5-47 Increasing Grain Production in Mis
sissippi

Z-5-47 Building and Maintaining Good Lawns 
AA-5-47 The Potassium Content of Farm  

Crops
BB-5-47 More Palatable Grass Is More Nutri

tious
DD-6-47 Pro fitable Soybean Yields in North 

Carolina
FF-6-47 Community Cooperation In Soil 

Conservation 
GG-6-47 Corrective Measures for the Salinity 

Problem in Southwestern Soils
II-8-47 Whole-farm Demonstrations 
JJ-8 -47  Analysing the Soils of Northwest 

Louisiana 
KK-8-47 Minor Plant Nutrients 
LL-8-47 Reshaping New England Farm Land 
MM-8-47 Fertilising Potatoes Economically 

in Aroostook County, Maine 
NN-10-47 Let’s Replace Guessing with Soli 

Testing
0 0 -1 0 -4 7  From Broom Sedge to Beef Cattle 
PP-10-47 Potash Fertilisation of Alfalfa in 

Connecticut 
QQ-10-47 Fertiliser Placement for Corn on 

Sandy Soils of Minnesota 
RR-10-47 Urine Spots Reveal Soil’s De

ficiencies
SS-10-47 Soil Fertility and Management 

Govern Cotton Profits 
TT-11-47 How Different Plant Nutrients In

fluence Plant Growth 
UU-11-47 Fertiliser Practice for the Ranger 

Sweet Potato 
VV-11-47 Are You Pasture Conscious? 
W W-11-47 At the Tip of the Shoot and the 

Point of the Root 
XX-11-47 Fall and Winter Grasing in Mis

sissippi
YY-11-47 Boron for Vermont Farms 
ZZ-11-47 Some Things to Think About 
AAA-12-47 Soil Aeration and Crop Response 

to Fertilisers— 1947  
BBB-12-47 The Management of Mint Soils 
CCC-12-47 Do Soybeans Cause Clover Fail

ures ?
DDD-12-47 Florida Grows Good Pasture on 

Coastal Plain Soils 
A -l-48 Let’s Foster Fertility 
B -l-48  Potash Supplies for 1948  
C -l-48 Fertilisers Double and Treble Grain 

Yields in Northern Wisconsin 
D -l-48 A Good Combination: Lespedcsa

Sericea and Crimson Clover

T H E  A M ERICA N  P O T A SH  IN S T IT U T E  
1155 16TH STREET, N. W. WASHINGTON 6, D. C.



W hen you use V -C Potato Fertiliz
er, you can see th e results o f V -C ’s 
better plantfoods in  th e crop. The 
plants grow vigorously, stand up 
more erect, are stockier and die more 
slowly in  th e  fall. T h ey  produce big
ger yields o f chunky, uniform No. 1 
potatoes o f  better color and more 
even m aturity. These potatoes are 
more com pact, th icker, shorter and 
wider, taking up less room by  weight 
in  th e bin or bag. T h ey  grade out 
better due to  less shrinkage in  sec
onds and throw-outs w ith growth 
cracks and prongs. In  shipping they 
are less susceptible to  damage.

W hen you use V-C Sm all G rain Fer
tilizer, you can see the results of 
V -C ’s better plantfoods in  your field 
o f  wheat, oats, rye or barley. Growth 
is quick and vigorous and plants 
stool out well. V -C  doubles and 
trebles th e num ber o f  ta ll, strong, 
well-developed stalks per p lant— 
w ith each extra stalk  an  added pro
ducer o f good grain a t  harvest tim e. 
Y o u  can depend on V-C Fertilizers 
to  produce extra yields o f  low-cost, 
high-quality grain. V-C Fertilizers 
have been growing bigger yields o f 
b etter quality crops since 1895. Y o u  
can see V -C  in  the crop!

There is  a  V-C Fertilizer, containing  V-C’s better p lantfoods, manu
factured to meet the needs of every crop on every so il on every farm.

V IR G IN IA -C A R O LIN A  CHEMICAL C O RPO RATIO N
Richmond, Virginia 

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. 
Baltimore, Md. • Carteret, N.J.* E. St. Louis, III.* Cincinnati, 0. • Dubuque, la.

Make the 
good earth 

better!



New "U.S." Toxaphene 
Formulations

for Cotton Insect Control

TO X A P H EN E-20  
a dust to control cotton Boll Weevil 
and Bollworm, cotton Flea Hopper, 
cotton Leafworm, Thrips, Southern 
Green Stink Bug, Rapid Plant Bug 
and Tarnished Plant Bug.

Dosage: 10 11 >8* per acre

T O X A P H EN E-S-20
contains 40*Z sulphur to control Red
Spider in addition to insects listed
above.

Dosage: 10*15 11>*. per acre

Write for technical data sheet 
and name of nearest dealer.

UNITED STATES RUBBER COMPANY
S E R V I N G  T H R O U G H  S C I E N C E

A gricultural Chem ical Division 
1 2 3 0  R o c k e fe lle r  C e n te r, N e w  Y o rk  2 0, N . Y .



THE PLANT 
SPEAKS

American Potash Institute
1155 Sixteenth Street 
W ashington 6, D. C.

Printed in U.S.A.

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

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

T H E  PLA N T  S P E A K S  T H R U  D E F IC I
EN C Y  SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  P L A N T  SP E A K S, S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  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 of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLA N T  S P E A K S  T H R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est) 

Machine Placement of 
Fertilizer (W est) 

Ladino Clover Pastures 
(W est)

Borax From !

Potash from Soil to 
Plant (West) 

Potash Deficiency in 
Grapes and Prunes 
(West)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That Soil (All) 
to Farm (All)

IM P O R T A N T  
Requests should be made well in 

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

R!

supply the boron  . .  , 

w here this im portant 

P L A N T  FOOD is n eed ed

The productivity of crops can be seriously affected when a de
ficiency of boron in the soil is indicated. With every grow ing  
season, the need of boron becomes more and more evident.

When boron deficiencies are found, follow  the recommenda* 
-tions of your local County Agent or State Experimental Stations.

î — —
m | p l

D I S T R I B U T O R S

Arnold Hoffman & Co., Providence, R. I., Philadelphia, Pa., Charlotte, N. C. 
A. Daigger & Co., Chicago, III.

Braun Corporation, Los Angeles, Calif.
Burnett Chemical Co., Jacksonville, Fla.

Dixie Chemical Co., Houston, Texas 
Dobson-Hicks Company, Nashville, Tenn.

Ferro Chemical Corp., Cleveland, Ohio and Detroit, Mich.
Hamblet & Hayes Co., Peabody, Mass.

Innis Speiden & Co., New York City 
Kraft Chemical Co., Inc., Chicago, III.

Marble-Nye Co., Boston and Worcester, Mass.
Southern States Chemical Co., Atlanta, Go.

The 0 . Hommel Co., Pittsburgh, Pa.
Thompson Hayward Chemical Co., Kansas City, Mo., St. Louis, Mo., Houston, 

Tex., New Orleans, La., Memphis, Tenn., Minneapolis, Minn.
Joseph Turner & Co., Ridgefield, N. J. and Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, Calif., and Seattle, Wash. 
Additional Stocks at Canton, Ohio, Norfolk, Va., and Wilmington, N. C.

IN CANADA:

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

11
American Potash & Chemical Corporation
122 EAST 42nd STREET

231 S. LA SALLE STREET 
j  CHICAGO 4, ILLINOIS

214 WALTON BUILDING 
ATLANTA 3, GEORGIA

NEW YORK 17, N.Y.

3030 WEST SIXTH STREET 
LOS ANGELES 54,CALIF. .
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Borseiess days since

Exit the Equine

F T
W E were wont to marvel much about the horseless carriage and 

the horseless plow, but today we pay scant attention to our horse
less farm statistics, which crop reporters lay before us with each year’s 
livestock inventory. Everyone is so crazy to get hold of one of these 
new-fangled tractors with hot and cold running water and three 
speeds forward and two speeds backward, or pre-emergence weed 
dope applicators that will lay the corn by almost before it sprouts—just 
too busy to pay heed to the work horse and his welfare.

Our equine cooperators are on the 
way out. Some farms have none; others 
have a few relics yet, to show to the kids 
when it’s too rainy to visit the zoo; and 
a town that has a first-class harness shop 
on Main Street doesn’t know whether 
to hrag or apologize for it when the 
Rotary meets. I hear that the slump 
in horse numbers is worst in the Mid
west, and that some professors out there

are talking about stuffing a few speci
mens.

I doubt if those long-tailed, wart
nosed, prehistoric behemoths disap
peared as fast in their era as the draft 
horse has skated to oblivion during the 
last decade. Thumbing into my over
worked and tattered figure hook, I find 
that in 1941 there were about 10 million 
horses reported on all U. S. farms, while
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in the present season we have only 6% 
million head to hitch up in case the 
iron broncho breaks down, and only
185,000 yearling colts in the whole pic
ture.

And as for mules, we stand at the 
low point for these tough roustabouts 
since the Democrats lost with Bryan 
in 1896. (Kindly disregard any cam
paign significance in this reference.)

Along with this red light they have 
hung over the convenient exit doorway 
for the loyal old farm teams, who put 
us first on the glory road, there is a 
smoky cloud on the horizon which 
looks like an exhaust. We are in for 
a considerable spell of low oil supplies 
for fuel and lubrication, right when we 
have proudly converted 85 per cent of 
our soil working and crop harvesting 
and processing from the muscles of old 
Dobbin to the spark plug, combustion 
cylinder, and transmission gear.

They say it isn’t under-production so 
much as a keen over-consumption that 
puts us in this nasty, greasy spot. I 
think meanwhile that I hear Missouri 
mules a-braying, and I can hear the 
brawny, retired blacksmith giving us 
the horse laugh underneath his chestnut 
tree. I expect to hear a lot of con
sumers squawking too, if this oil-fired 
scarcity cuts down on the pork roast 
and the batter cakes. It doesn’t do 
much good to tell us we can’t change 
horses in the midst of a deep creek, 
because there are no such animals to 
change.

IF we were back in the old days, when 
coal-oil lamps and axle-grease just 

about summed up the volume of oil we 
used on farms, there would be plenty 
left for the tourists and night clubs; 
whereas as it appears this spring, some 
states will be obliged to do some regi
menting in gasoline alley—even when 
it’s not popular to deprive your con
stituents of pleasure power. Verily, the 
path of the political fence-mender this 
summer is much beset with carking 
cares.

Yes, the horse and mule men will

say, “We told you so,” especially since 
we have pointed with pride to the trans
fer of some 80 million acres from neces
sary feed and fodder plots for horses 
and mules to a cash income acreage, on 
which to grow export wheat or any
thing else that looks like a temporary 
bonanza.

But, of course, this oil shortage is not 
going to save the horse and his second 
cousin from going west and jumping 
into the setting sun—like the candle, 
the covered wagon, the parlor heater, 
and the family-sized four-holer away 
out behind yonder. Nary a bit, for 
this machine age never turns back; and 
it will soon dig up some gadgets to 
save fuel or increase octane ratings, or 
produce fuel automatically from the air, 
or from radioactive piles (already “itch
ing” to be done).

FRIENDS of the horse have long ere 
this tried to pry loose some helpful 
statistics and farm-management studies 

to prove without cavil that the farmer 
who thinks he is making much money 
via the gas-power route is really losing 
considerable, when the entire cash tied 
up in the implement investment is 
totaled. I have read some of these last-, 
ditch lectures, but few ever pay them 
much heed. Even the wheeze that a 
tractor can’t have a colt doesn’t seem 
to register out there where the yokels 
clamor for more belt and draw-bar 
dynamics.

According to my pocket notes, the 
shift being made now by the horse 
lovers seems to be toward light saddle 
mounts, and they hope to promote 
fancy-riding shows out there where the 
corn-shucking contests occur. But what 
chance have they in an age when a 
farmer on 160 acres thinks he ought to 
keep an airplane to scout his fence lines 
and keep tab on his neighbors? Except 
for the real western horse devotee who 
lives on terrain suited to wiry mustangs, 
you won’t work up much lather for 
saddle nags on the kind of farms I am 
acquainted with. You can get shook 
up twice as good on a modern jeep.
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And besides, if we grew too many light 
show horses on our farms, too many 
youngsters would leave them to join up 
with a rodeo. Most farmers would pre
fer to have their sons stay at home and 
pack an impervious top-layer on their 
land with heavy tractors and trailing 
outfits.

When a friend of mine the other day 
wagered a tire against a horse collar 
that I hadn’t had a buggy ride in 15 
years and that my kids never enjoyed 
one in their lives, I refused to take the 
bait. My own memories of draft-horse 
field power center mostly on a corn

cultivator, or maybe leading one horse 
while Father yanked the plow. Hence 
these memories of a museum nature 
will dwell on the family nag as a means 
of transportation. My last ride behind 
a team was more than a decade ago, 
bundled up in a bob-sled because 
the roads were not then so quickly 
smoothed with motor equipment.

Thanks to the reliability of auto en
gines I have owned in the past before 
they were priced beyond me, my chil
dren have never taken a journey in a 
horse-drawn vehicle. They have seen 
a few of them faring cautiously along 
on the extreme outer fringes of our oil- 
spotted highways; but strange to say, 
the anxious expressions on the faces of 
the drivers of such ancient outfits have 
never appealed to my kids as a source 
of new thrills. Modern youth prefers 
to remain on the offensive side of 
dangerous things.

We of the bygone equine age were

often on the defensive. We were that 
way when a new and untried horse 
was purchased, and we remained that 
way against tangled harness, axle-grease, 
ammonia fumes, colic, fistula, bots, poll 
evil, and distemper. Yet how glorious 
was that defensive even figuring in a 
runaway episode, accompanied by a 
timid flapper of the Floradora vintage, 
whose encircling arms were antidote 
against an upset. Wild colts with 
tough mouths afforded nearly as much 
excitement as a motor car on the brink 
of a gulley.

Undertaking a journey to cousins in 
Watertown, 35 miles away, called for 
much detailed foresight, as well as 
punctuality at breakfast on the dawn 
of our departure. We had to remember 
such necessities as lunch basket, tin 
cups, bottles of cold tea, arnica, lini
ment, the rope halter and tie strap, 
wrenches, lap-robes, flynets, side cur
tains, and a bag of oats.

Father’s kindly face had an uneasy 
dignity beneath a stiff, black derby, 
which he scorned to wear around home. 
Mother and the girls played their 
courageous best in whatever little adorn
ments their happy ingenuity and slender 
means afforded. The habiliments of 
the delighted small boy, perched beside 
his Dad on the front seat of the buggy, 
held little concern for him.

TE must favor old Kit for the
W  first 10 miles, until we get to 

Cringle’s Corners,” was the policy laid 
down by Father, as he clucked to the 
mare and we rode past the windows of 
envious neighbors. The old imposter 
in the shafts was allowed to lag along 
in shambling style until we hove in 
sight of Cringle’s corners. But by that 
time the sun was scorching hot, the dust 
puffing up in stifling clouds, and Mother 
discovered that Kit was sweating a 
white foam where the harness rubbed 
her hinder. So this meant a rest for the 
mare under an elm tree, at which time 
lunch was uncovered and messed 
around from hand to hand. Sometimes 

( Turn to page 50)
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Legumes Improve Drainage 
and Reduce Erosion

S. Stauffer
111 inois Agricultural Experiment Station, Urbana, Illinois

DNE of the most important, if not 
the most important, problems in 

the world today is to produce more 
food. The high production of agricul
tural products, particularly in the 
United States, and more particularly 
in the great Midwest, was an important 
factor in winning the recent “shooting” 
war. We all hope that we will not be 
driven to maximum production again 
by war, but it would give us a com
fortable feeling to know that our soils 
are capable of high production if it 
does become necessary. Even if we 
never have another war, it is essential 
that our soils are not permitted to de
teriorate. We cannot be a strong nation 
if our soils are exhausted.

It has been said that the only way to 
appeal to farmers is on a dollar and 
cents basis. If a certain practice will 
increase their income, they will follow 
it; otherwise they are not interested. 
This is not true of all farmers any more 
than it is true of all those in other in
dustries. Some are interested in the 
future as well as in the present. I 
agree with the African Chief, of the 
country of Nigeria, who is credited 
with saying, “I conceive that the land 
belongs to a vast family, of which many 
are dead, few are living, and countless 
numbers are still unborn.” It is for
tunate that in many cases soil conserva
tion measures do increase income as 
well as help to maintain the soil.

6



April 1948 7

The contribution of legumes to soil 
maintenance and improvement is being 
emphasized in our programs today. 
This is not a new subject. The impor
tance and value of legumes, and par
ticularly deep-rooted legumes, in farm
ing have been stressed for many years. 
Sometimes it seems that farmers have 
heard this topic discussed so often that 
it no longer makes any impression on 
them. At least the small acreage of 
deep-rooted legumes in the Corn Belt 
indicates that farmers are not taking 
the legume idea very seriously. This 
does not mean that deep-rooted legumes 
are not important. It simply means 
that we are willing to let our soils de
teriorate still further before doing any
thing about it.

Need for Conservation

Our Illinois soils have taken an awful 
beating during the last three or four 
generations, and on many farms are 
still producing good yields. This is 
mainly because they were unusually 
good to begin with. In the eastern 
part of our country vast areas, hundreds 
of thousands of acres, of land once 
farmed are no longer cultivated. Much 
of this land never should have been 
farmed, at least like it was farmed. As 
a people we did not suffer much when 
these farms were abandoned because 
we had the Midwest to produce food. 
Now millions of acres of soils in the 
Midwest have been destroyed or badly 
damaged and the destruction is still 
going on, in many cases at an accel
erated rate. This must be stopped or 
in the not too distant future we are 
going to be numbered among the “have 
nots” so far as food is concerned. It 
looks to me like this is our last chance. 
If we allow the soils of the Midwest to 
be destroyed, we are through as a 
nation of abundant food. New lands 
suitable for cultivation are very limited 
in extent. We had better take care of 
what we have.

I realize there are many angles to the 
soil conservation problem. It includes 
all things necessary to keep the soil

productive. The physical problems, 
with which I concern myself chiefly, 
cover a wide field, including soil and 
water relations.

W ater Absorption Necessary

To produce satisfactory crop yields 
a soil must absorb water readily, hold 
large quantities for plant use, and per
mit the excess to drain away quickly. 
All these are important, but I must 
limit myself now to drainage and par
ticularly to those soils in the Corn Belt 
that at one time apparently drained 
satisfactorily but no longer do. Those 
who operate such farms realize that 
something is wrong, but relatively few 
are convinced that they cannot keep on 
growing cultivated crops year after 
year and get away with it indefinitely. 
Sometime we will be forced by neces
sity to do something about it if we do 
not want to go hungry. Just how soon 
that will be on a particular farm de
pends upon the soil condition on that 
farm at the present time and how it is 
handled from now on. On many farms 
it certainly will not be long if they are 
to be kept in production. If something 
were done to remedy this condition 
before we are driven to it by necessity, 
it would be so much better in every re
spect for all concerned.

Some of these dark-colored soils that 
drain more slowly than formerly have 
been tiled and apparently drained satis
factorily for years after tiling. If addi
tional tile drains were installed they 
might drain pretty well again for a 
while. But if these soils are kept in 
cultivated crops or annual grain crops 
continuously, it will be only a matter 
of time until they will not drain. Put
ting in more tile drains is not a perma
nent solution to the problem. It may 
give temporary relief but will not cure 
the trouble. Something else must be 
done.

The reason that these good soils 
drain more slowly than formerly is 
because the soil is not loose and granu
lar as it once was. The soil granules 
which are made up of clusters of par-
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tides are gradually being broken down. 
Fine-textured soils, those made up 
largely of fine partides, are very im
pervious to air and water when the 
individual partides exist and function 
alone. Unless the fine partides exist 
in dusters or granules the soil will be 
poorly drained and poorly aerated. 
Many of the partides in silt loams, 
day loams, and days are so small they 
cannot be seen under a high-powered 
microscope. These minute particles 
must be held together in clusters or 
granules if the soil is to drain satis
factorily. A large percentage of the 
soils of Illinois belong in this fine-tex
tured class. A fine-textured soil not in 
a granular condition has a small amount 
of space between particles and the 
spaces are too small for water to flow 
through or for adequate movement 
of air. Drainage is too slow and more 
water runs off over the surface, increas
ing erosion.

I am concerned when I hear a man

Fig. 2 . Sweet clover roots loosen up compact 
soil that has grown too much corn and soybeans.

saying, “I can use a rotation of corn and 
soybeans on my soil because it is level 
and does not erode.” In the first place 
it is likely to erode more than he sus
pects, but even if there were no erosion 
the physical condition of most Illinois 
soils will become poorer and the time 
will come when they will not drain if 
managed this way. Fertilizers alone 
will not maintain this granular condi
tion of soils. Just how long it will take 
to develop this undesirable physical 
condition under corn and beans de
pends on the kind of soil and the con
dition it is in now. Farming a soil 
hard, working it a lot with tillage 
implements, particularly when too wet, 
and keeping it in intertilled crops and 
grains all the time without growing 
clovers and grasses will put any fine- 
textured soil in bad physical condition 
in time. Heavy farm machinery, par
ticularly when used on soils that are 
too wet, has aggravated the problem 
of soil compaction. Many good Illinois 
soils are definitely showing the effects 
of such hard treatment.

Dark-colored prairie soils possessed 
a very desirable structure when first 
put under cultivation. They were well 
granulated. Today they do not possess 
as good structure as they did formerly. 
Crop yields are still relatively high on 
many farms but with improved varieties 
of crops and the increased use of fer
tilizers average yields should be higher 
than they are. Fertilizers are necessary 
but they alone will not solve the prob
lem of soil structure and drainage.

What can be done about it? Keep a 
cover on the soil, preferably a growing 
crop, as much of the time as possible 
and include in the rotation grasses and 
deep-rooted legumes. Use every avail
able bit of organic matter to maintain 
this essential constituent. Do not burn 
the trash from crops. Trash makes a 
good cover and is a good source of soil 
organic matter.

Land completely covered with vege
tation, whether it be grass, legumes, 
shrubs, or trees, is protected from beat- 

( Turn to page 47)



Farm Problems of the Cotton Belt*

B f W. J . 3uncLii
President, Association of Southern Agricultural Workers 

Dean, School of Agriculture, and Director, Agricultural Experiment Station 
Alabama Polytechnic Institute, Auburn, Alabama

THE area of our country commonly 
known as the South has at one time 

or another been referred to as the Na
tion’s Economic Problem No. 1 and 
the Nation’s Opportunity No. 1. After 
reading what has been written under 
either viewpoint, one is frequently 
caused to wonder if the writers who 
use such phrases really know enough 
about the South to talk or write about 
it very intelligently. As of the moment, 
I think the South is the Economic 
Problem No. 1, but I do not think it 
needs to remain so if agricultural work
ers who serve the South fully under
stand what are some of the causes of 
the poor economic status of Southern 
farm people. It is essential that they 
do. I am confining this paper to a 
discussion of some of the really im
portant problems of the area and the 
possibilities of solving them so as to 
justify, at least in part, some of the 
claims that our area offers Economic 
Possibility No. 1 in the Nation.

The fundamental farm problem of 
all the Southern States is the low per 
capita income of their farmers. This 
is particularly true in Alabama. South
ern farm people would like to have 
good homes, adequate home equipment, 
good schools, churches, hospitals, medi
cal facilities, and many other things 
that money will buy. Our wants and 
needs are not materially different from 
those of people of other sections. How
ever, we have too little income to sup
port our needs on anything like the 
level of other agricultural sections of 
this country, and, until we have a rela-
. *  Address to 45th Annual Convention of Associa

tion of Southern Agricultural Workers, Washington, 
U. C., February 13, 1948.

tively higher income, there is little 
chance to improve our relative position. 
The relatively low farm income in the 
South can be increased if we really un
derstand what our most important prob
lems are, and especially our “bottle
neck” problems. Let me repeat that 
the first essential is that we know where 
we are and the direction that we should 
go from there. In the main, low pro
duction per acre, low production per 
day’s labor, and too few acres in com
mercial agriculture are the major prob
lems of southern agriculture. And, 
since competition for markets is as keen 
in agriculture as in other enterprises, 
economic production, and not just in
creased production alone, must be the 
major goal.

Low Production Per Man Hour

Time limitations prevent giving 
many examples of the high requirement 
of human labor in much of Southern 
agriculture. Here are some of the im
portant ones. According to recent yield 
and labor statistics,1 the labor charge 
against 100 bushels of corn in 4 South
ern States 2 is 247 hours as against 46 
hours for 100 bushels in 4 Midwestern 
States.2 The 13 Southern States usu
ally plant more than 30 million acres 
in corn. An enormous part of the 
available human labor is almost w'asted 
on the crop. In the 4 Southern States, 
it takes 125 hours to produce 100 
bushels of sweet potatoes—the equiva

1 From Labor Requirements for Crops and Live
stock, USD A, 1943.

3 Throughout the remainder of this paper, refer
ence to the “ 4 Southern States” is to Ga., S. C.. 
Ala., and Miss. Reference to the “ 4 Midwestern 
States” is to Ohio, Ind., 111., and Iowa.

9
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lent of about 33 bushels of corn. A 
ton of peanuts in Georgia and Alabama 
requires 202 hours of man labor. A 
bale of cotton requires from about 200 
to more than 250 hours of labor, de
pending on conditions. For the whole 
flue-cured area, it takes an average ,of 
454 man hours to produce an acre of 
tobacco. These are the chief cash crops 
of much of the South. Because of the 
very high labor charge against such 
crops, this factor alone accounts in a 
large part for the low per capita cash 
income.

Low Production P er A cre

The cost of producing a crop is de
termined largely by the amount of labor 
involved and in the yield per acre. The 
average yield of corn in the 4 Southern 
States for the 3-year period ending in 
1946 was 16 bushels. It was 48.8 
bushels in the 4 Midwestern States. 
Sweet potato yields in the 4 Southern 
States averaged 92 bushels per acre, 
cotton 309 pounds, and peanuts 653 
pounds (in Georgia and Alabama only), 
while the yield of tobacco in South Car
olina, Georgia, and Alabama averaged 
984 pounds. Most of these yields are 
pitifully low. These low yields of the 
principal cash crops, coupled with the 
very heavy labor requirement per acre, 
are the basic causes of the poor cash per 
capita income to Southern farm peo
ple. Those who do not recognize these 
basic factors are not in a very good posi
tion to effectively serve Southern 
farmers.

Proof that much higher yields of 
such crops as corn, peanuts, and pota
toes may be obtained can be found in 
the published results from Southern 
Experiment Stations and yield demon
strations from Extension Service re
ports. In the 4 Southern States, the 
yield of cotton is reasonably good, but 
it may be considerably increased by 
known means of soil improvement. Be
fore leaving this subject, one more com
parison is made to drive home the im
portance of yield per acre. In 1946, 
Iowa produced 135 million bushels

more corn on 11 million acres than 
were made on over 30 million acres of 
the 13 Southern States. The yield in 
Iowa was 52.8 bushels, while in Georgia 
it was only 13.2 (1944-46 average).

Lack of an Adequate Farm  Program

The very high labor requirements 
of the major cash crops in the 4 South
ern States have almost prevented the 
development of an adequate farm pro
gram.

A high percentage of the available 
farm land is not in commercial agri
culture. Of the 40.4 million acres of 
available crop and pasture land in the 
4 Southern States, only 8,466,000 acres 
are in cotton, tobacco, and peanuts. 
These crops occupy only about 21 per 
cent of the entire amount of usable land, 
but approximately 54 per cent of the 
entire cash income is derived from this 
small part of the available land. Put
ting this another way, about 79 per cent 
of our available land produced only 
46 per cent of the cash income of these 
4 states in 1946. In my opinion, South
ern farmers never will be relatively as 
prosperous as those of other regions 
until there is developed a farm pro
gram for the commercial use of all this 
available land. If the 79 per cent of 
our low-income lands were all made to 
produce an income like the 21 per cent 
in cotton, tobacco, and peanuts, the 4 
Southern States would not be consid
ered as Economic Problem No. 1.

To develop a farm program for 
Southern States that will accomplish 
this purpose, as far as it is possible to 
do so, should be the general objective 
of all agricultural agencies serving the 
South, but the responsibility most prop
erly falls on the State Experiment Sta
tions. With their intimate knowledge 
of the types of agriculture prevailing in 
their states, the State Experiment Sta
tions should and must take the respon
sibility of developing a program that 
best fits the needs of their respective 
states;1 If they do not, who else can? 
And until we do make good use of the 
land we have, it seems a little odd for
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us to put much stress on population 
pressure on the land.

Mechanization

Mechanization of the whole farm 
program in the South is a “must” on the 
list of things to be done if we are to be 
able to meet competition in any field. 
In Georgia the man labor charged to 
an acre of corn is 37.7 hours, with a 
yield of 13.5 bushels in 1946. The 
charge in Iowa is 16.5 hours, with a 
yield of 60.0 bushels in the same year. 
Stated more concretely, Iowa farmers 
have 27.5 hours in 100 bushels of corn, 
while Georgia farmers have 279 hours 
in the same amount. If Georgia pro
duced as much per acre as Iowa, the 
labor charge would still be 63 hours 
per 100 bushels. It takes an average 
of only 6.5 hours per acre of wheat for 
the states of Minnesota, North Dakota, 
South Dakota, Nebraska, and Kansas.

The preharvest labor charge per acre 
of cotton in the 4 Southern States is 63 
hours, while the harvest charge averages 
54 hours. The labor charge against cot
ton amounts to a bottleneck on all farms 
that have a considerable portion of the 
land in cotton. If high yields are made, 
the demand for labor at harvest time 
is the chief reason why it will be very 
difficult to change systems of operation 
on such cotton farms. But, this very 
serious bottleneck can be broken if and 
when effective cotton harvesting and 
ginning machinery is developed. Like
wise, the whole preharvest program 
must be mechanized as far as it is 
possible to do so. This means that 
much research work needs yet to be 
done on cotton mechanization if the 
crop is to be produced economically.

In considering this problem, both 
small and large farms and level and 
rolling lands must be considered. If 
we forget the small farmer with his 
small fields and rolling or hilly land, a 
large percentage of Southern farm peo
ple will find that a mechanization pro
gram has made it even harder for them 
to maintain their present meager eco
nomic status. The greatest bottleneck

in Southern agriculture will be broken 
if and when the cotton crop may be 
harvested by adapted machinery and 
cleaned and ginned on machines that 
are much more efficient than anything 
now available. To help the small 
farmer, the harvesting machines will 
have to be relatively inexpensive, such 
as some of the so-called strippers used 
in the Southwest. It is sufficient to 
say that until this is done it will be 
very difficult to develop a well-rounded 
program that comprises cotton and at 
least one other major enterprise to bal
ance it.

Earlier in this paper it was stated 
that the low farm income of Southern 
farm people is our great problem. 
Now we should be in position to un
derstand why Southern farm people 
have so little. On a per capita basis, we 
produce too little to sell. Those who 
fail to understand this are not in a very 
good position to advise farmers or the 
State and Federal Legislators who 
would like to aid farmers by the pas
sage of adequate legislation. Again 
let me say that the high labor require
ment, the low yields of major crops, and 
the lack of a farm program directed at 
using a large amount of our available 
land are the reasons for the low cash 
income of Southern farmers. These ex
plain in part why farmers in the 4 
Southern States had cash sales of cotton 
and seed amounting to 487, 319, and 
504 millions of dollars in 1924, 1934, 
and 1946, respectively, while farmers of 
Iowa alone had cash sales of livestock 
and livestock products of 520, 312, and 
1,440 millions of dollars for the same 
years. Sales of livestock and livestock 
products in Iowa in 1946 exceeded by 
561 million dollar sales of cotton and 
seed, livestock and products in the 4 
Southern States.

It is obvious that cash sales by farmers 
of the 4 Southern States have not kept 
pace in recent years with those of farm
ers of the 4 Midwestern States. Here 
is one of the chief reasons. The 4 Mid
western States produced 804 million, 
531 million, and 1,586 million bushels
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of corn in 1924, 1934, and 1946, re
spectively. In recent years there was an 
enormous increase in production of 
their major crop. On the other hand, 
during the same period the 4 Southern 
States lost nearly half their cotton acre
age. Their total production was 3.9, 
3.7, and 3.1 million bales of cotton in 
the same periods, respectively, even 
though cotton yields per acre increased 
from 188 to 303 pounds when com
paring the periods of 1924-28 and 1943- 
47. The increased domestic need for 
cotton caused by the war and the high 
price per pound are all that kept the 
South from experiencing a period of 
economic crisis at a time when most 
other agricultural areas were experi
encing unprecedented prosperity.

Future of Cotton

Those who face this question re
alistically have fears as to what is ahead 
for cotton. The possible competition 
from other fibers has been presented so 
many times that it is mentioned only. 
Then there is the competition from 
other countries—a factor that cannot be 
disregarded. Finally, since there are 
millions of acres in the Cotton Belt 
that are adapted to cotton production, 
internal competition may and is likely 
to become a serious matter to many 
thousands of farmers who, because of 
circumstances, cannot produce as eco
nomically as fellow Southern cotton 
farmers who enjoy more favorable pro
duction conditions. When normal con
ditions again prevail, the problems 
posed here must be met and solved.

All of us who are trying to be realis
tic about agricultural problems of the 
South should understand that our area 
can never be very prosperous as long 
as cotton is the chief source of cash in
come. It can occupy only a small part 
of our available land. The crop now 
brings to the Southern farmer about 7 
cents of the consumers’ dollar, while 
livestock and livestock products take 54 
cents of the consumers’ dollar. Let’s 
drive this point home another way. If 
we assume an average production of 12

million bales of cotton over the years 
and that the crop brings, say, 30 cents 
per pound, the cash income from lint 
would amount to 1.8 billions of dollars. 
This amount of money divided among 
the large number of farmers in the 
South would amount to but little per 
capita; and a crop of such size would 
pretty well use the reduced labor sup-' 
ply. We would still be more or less 
frozen to cotton and still the poorest 
major segment of the American farm 
population.

Increased Industry and Population 
Pressure

There is no cause for disagreement 
with those who stress the great need 
for more industries in the South. The 
need for more non-farm employment is 
generally recognized, but, it is a dis
service to the South to lead its citizens 
to believe that, in the long pull there are 
many possibilities of reducing very ma
terially the farm population of an agri
cultural state like Alabama.

In 1944 there were 35,000 more births 
than deaths in rural Alabama. Let’s 
admit that the birth rate was high in 
the war years and assume an excess of
20.000 births over deaths in normal 
times. Now let’s remember that in 
1940 Alabama’s steel industry employed
34.000 persons, textile mills employed 
45,000, and sawmills employed 27,000. 
The total number employed in all 
manufacturing was 155,000. When we 
recall how long it took to develop a 
steel industry employing 34,000 and a 
textile industry employing 45,000, is it 
not much more realistic to face the 
facts in the case and realize the almost 
total impossibility of developing new 
industries or bringing in industries 
from other sections to the extent that 
population pressure on the land is really 
reduced?

Those who continue to believe there 
are great possibilities of increasing in
dustrial employment in the South to the 
extent that rural population pressure 
on land may be reduced by this means 
in normal times should present evidence
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to support the viewpoint. This is a 
very important matter and it is im
perative that we do not become the 
victims of wishful thinking.

Need for Increasing Farm 
Production

Much of the foregoing discussion 
has dealt with need for greatly in
creased production on farm lands in the 
South. I have tried to show that that 
is the really fundamental problem fac
ing all farm people— farmers and agri
cultural workers— if the economic status 
of farm people is to improve. Before 
indulging in a discussion of commer
cial production possibilities, let’s* first 
consider the present status. In 1945, 
the 4 Southern States produced 51 per 
cent of their own needs for beef and 
veal, 74 per cent of the pork and lard, 
58 per cent of the dairy products, 58 
per cent of the eggs, and 93 per cent 
of the chickens needed, if they con
sumed the amounts of these products 
that the average American citizen ate. 
Nutritionists have stressed the great 
need for a better fed farm people in 
the South. The real need for recogni
tion of this problem from a nutritional 
standpoint alone is emphasized by the 
high percentage of men rejected by the 
Selective Service during the war.

The great need for increased pro
duction on a commercial scale, however, 
has not been adequately stressed in re
ports and recommendations made for 
the improvement of Southern agricul
ture. Unfortunately, there are those 
who have so completely failed to un
derstand the real problems of southern 
farmers that they think marketing 
problems overshadow everything else. 
Sometimes it seems that the research 
worker is expected to find non-existent 
markets. There must be outlets for our 
farm products. But, when a state like 
Alabama with about 4 per cent of all 
farm population receives only about 1 
per cent of the American farm cash in
come, is there anyone who will continue 
to say that marketing is the most im
portant problem?

Throughout the first part of this 
paper, I have tried to indicate that the 
South’s greatest agricultural problem is 
one of increased production—a better 
use of the very large part of its farm 
lands not in such cash crops as cotton, 
tobacco, and peanuts. Before this dis
cussion is ended, I think you have a 
right to expect something concrete and 
realistic as to the potential possibilities 
of a vastly increased cash income for 
Southern farmers. In the effort to do 
this, I must stop considering the 4 rep
resentative Southern States and rely 
largely on experimental data accumu
lated by the Alabama Agricultural Ex
periment Station in recent years.

Some Examples

About 10 years ago, we started a prac
tical farm operation on a 96-acre farm 
adjoining the Sand Mountain Substa
tion of the Alabama Agricultural Ex
periment Station system. Supervision 
was all that this farm received from the 
Experiment Station. On the farm there 
was applied the best information that 
the Station had developed. Cash in
come came from sales of cotton and 
hogs—just 2 enterprises. Time limita
tions prevent giving many details, but 
the following are the principal points: 
During the first 3 years, hog sales 
amounted to $563 and cotton sales $911. 
These were years of low prices (hogs 
$6.20 and cotton $9.25) and low corn 
yields while we were getting the pro
gram under way. Cash expenses, except 
labor, were $1,064 leaving a cash bal
ance of $735 for labor, taxes, insurance, 
and depreciation. Prices and yields 
were better during the next three years. 
Cotton brought in $2,334 and hogs 
$2,479. There was left $3,601 after pay
ing all cash costs except labor. With 
still higher prices, but not quite as good 
yields as in the preceding 3 years, cotton 
sales amounted to $2,590 and hog sales 
to $2,673. After deducting cash ex
penses, except labor, there was a balance 
of $3,508.

The returns for the one year, 1947, 
may startle those who have never seen
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this farm and who have not already seen 
something of its potentialities. In that 
year there were sold 29 bales of cotton 
from 17 acres and the equivalent of 102 
hogs weighing 220 pounds each. Cot
ton brought in $5,202 and hogs $5,777. 
Both good yields and high prices ac
count for the very high returns in 1947. 
After paying all cash costs except labor 
there was a balance of $8,749. All fig
ures are real. There are no assump
tions, no estimates. It is operated by 
two men, who are supervised by the Sta
tion. Any intelligent farmer can do as 
well on a farm of similar size and qual
ity-

The point to this report is that there 
are several thousands of farms in the 
Sand Mountain Region of Alabama that 
can do the same kind of thing that was 
done on this farm. Those who are in
terested in further details will find them 
summarized in the following table:

and corn, 41 bushels. The average in
come from cotton and seed has been 
$902 and from hogs $1,701. After de
ducting cash costs, except labor, this 32- 
acre unit has produced per year $2,112 
to cover cost of labor, depreciation, 
taxes, insurance, etc. Please remember 
that this is a 6-year average and that 
in 1942 hog prices were about 12 cents 
and cotton prices about 17 to 18 cents. 
This is equivalent to a small 2-horse 
farm with 32 acres in commercial agri
culture. One man could handle it well 
with either a little hired or family help, 
and he could easily produce his own 
meat, milk, and vegetables in addition. 
This moderately good total cash sales 
can be explained only on the basis of 
pretty good production from each acre 
devoted to the commercial enterprise 
and to fairly good prices during the 
6-year period.

Now, let me close this part of my

C a s h  R e c e i p t s , C a s h  E x p e n s e s , a n d  C a s h  B a l a n c e s  b y  P e r io d s  o f  a  9 6 -A c be  
P r o d u c t io n  M a n a g e m e n t  U n i t , S a n d  M o u n t a in  S u b s t a t io n , C r o s s v il l e , 
A l a ., 1 9 3 8 -4 7

Item 1938-40 1941-43 1944-46 1947

Cotton and Seed Sales........................................ $911.00 2 ,334 .00 2,590 .00 5,201.74
Hog Sales................................................................ 563.00 2 ,479 .00 2 ,673 .00 5,576.67
AAA. Eggs, E tc .................................................... 325.00 332.00 227.00 503.73
Total........................................................................ 1 ,799.00 5 ,145 .00 5 ,490.00 11,282.14

Cash Expenses...................................................... 1 ,064.00 1,544.00 1,982.00 2,532.78
Cash Bal. for Labor, Taxes, etc....................... 735.00 3 ,601 .00 3 ,508 .00 8,749.36
Average price Cotton.......................................... 9 .25 19.07 25.13 32.71
Average price Hogs............................................. 6 .20 11.91 15.02 24.85
Corn fed to Hogs—bushels............................... 791 1,472 1,182 *1,387

* Includes 233 bushels grain sorghum.

On another production unit of the 
Alabama Agricultural Experiment Sta
tion system, 32.2 acres are devoted to a 
cotton-hog production program. There 
are 7 acres in cotton, 7 in peanuts, 12 
in corn, and 6.2 in pasture and kudzu. 
The unit is not handled as an independ
ent farm such as the one just described, 
but the results are just as illuminating. 
Six-year (1942-47) average yields are 
as follows: Cotton, 471 pounds (a light 
bale per acre); peanuts, 1,676 pounds;

paper by presenting the results from a 
milk production unit at the Gulf Coast 
Substation of the Alabama Agricultural 
Experiment Station system. In this 
particular unit, the object is to produce 
milk in volume and at the lowest pos
sible cost. There are 57 acres of im
proved pasture, 11 acres of corn, 5 acres 
of alfalfa, and 12 acres of kudzu in
volved in the production system of this 
unit. In the calendar year of 1947, ap- 

( Turn to page 44)



Courtesy, Dept. 0/ Public Relations, Ontario Agricultural College

Fig. 1. Drainage ditches are important on muck lands as aids in keeping the water table at desired
levels.

A 5,000-Acre Water Garden?

Allman, Ĵr. oL. ^ruscott, an J  K.Q oJwin-W iLn
Department of Horticulture, Ontario Agricultural College, Guelph, Ontario

BOUT 5,000 acres of organic soils, 
known as the Holland-Bradford 

marshes, are situated 35 miles north of 
Toronto, Canada. The area is drained 
by a system of ditches leading to pumps 
which expel surplus water into a river. 
There is considerable variation in the 
age, origin, and depth of the soils when 
one field is compared with another. 
Some Reids have been cropped for 30 
years and some bore a first crop in 
1947. Celery, lettuce, carrots, potatoes, 
and onions are the principal crops.

Previous attempts to discover the fer
tilizers needed in the soils, by methods 
(rapid colourimetric determinations) 
used for mineral soils, were not success

ful in that the analyses were not re
flected by the condition of the growing 
plants. It was evident that the average 
marsh soils contained very little mineral 
soil, and that the organic materials 
themselves might often be regarded as 
an inert medium for the physical sup
port of the plants. Moreover, it was 
known that the leaching effects of heavy 
rainfall was great in comparison with 
such effects in average mineral soils. 
Consequently it was decided, as a work
ing hypothesis in 1947, to regard the 
marshes as a water garden.

Studies made in 1947 were designed 
to explore the water garden supposi
tion. Their results appear to confirm

15
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T a b l e  1.— A n a l y s e s  I n  P.P.M . o f  L i q 
u id  F r o m  S u c c e s s i v e  P r e s s i n g s  o f  
Two S o il  T y p e s

the hypothesis sufficiently to warrant 
further study.

Solute Samples
We assume that the soil was not im

portant in the nutrition of the crop and 
that the crop was feeding largely from 
solutes in the top 8 to 12 inches of the 
soil. Soil samples were pressed and 
the extracted liquid was analyzed by 
quick colourimetric procedures for ni
trogen, phosphorus, and potassium. An 
evaluation of total salts was obtained 
by measuring specific conductance 
(S.C .) with a “Solu-Bridge Soil Tester.” 
Analyses were made on selected fields 
before the spring application of ferti
lizers and at about fortnightly intervals 
thereafter.

Tests indicated that successive press
ings of one sample of soil yielded fluids 
of approximately similar composition 
(Table 1). Thus there was no need 
of special care in regulating the pres
sures used to extract a sample of soil.

No special difficulty was encountered 
in obtaining sufficient fluid, for testing 
purposes, from the amount of soil nec
essary to fill the press.

Analyses of Solutes

Analyses of fluids removed from the 
upper 8 to 12 inches of soil representing 
fields cropped during 15 to 20 years, 8

to 12 years, and 1 to 2 years, respec
tively, are shown in Table 2. The Table 
contains data concerning a single crop.

Movement of Solutes

The effect of heavy rainfall is not 
shown in the Tables. However, solutes 
expressed before and after heavy rains 
showed marked leaching effects as a 
result of heavy rainfall. The possible 
fates of leached solutes are of interest. 
In most instances the soils retained 
sufficient nutrients to produce crops 
rated fair to good. It would seem that 
vertical movement of solutes compen
sated for leaching after rains in those 
instances.

There was one striking instance 
(onions, Grower 9) where the phos
phorus content of the extracted solute 
was never greater than 1 p.p.m. It 
would appear that the plants must have 
had access to supplies of phosphorus in 
soil levels below that sampled.

There were other examples of the 
importance of solutes in soil horizons 
lower than those sampled. For in
stance, the solutes in the upper 12 inches 
probably increased greatly in three 
fields in a newly developed area. The

Fig. 2* Press used to extract solutes from 
organic soil*

Soil of Intermediate Age (8-10 years)

•
N P K S.C.

Extraction $  1 200 9 35 500
200 10 45 500

“ #3 200 8 30 500
*  4 200 6 50 550

New Soil (2 years)

Extraction % 1 15 4 45 130
“ * 2 20 4 30 140
“ # 3 20 4 35 140
“ # 4 20 4 30 140
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T a b l e  2 .— E a b l y  L e t t u c e . S o il  A n a l y s e s  a n d  C b o p  R a t in g s

Old Soil (15-20 years)

Nitrogen Phosphorus Potassium S. C.
Crop

Grower Estimate
Av. Range Av. Range Av. Range Av.

(1) 68 15-100 12 6-16 45 35-60 307 Good
(2) 62 20-100 16 15-16 57 30-100 316 Fair
(3) 78 20-100 9 2-16 47 30-100 406 Poor

Intermediate Soil (8-12 years)

(4) 64 20-150 14 6-16 58 38-100 322 Good
(5) 149 40-200 15 6-16 196 45-500 486 Poor
(6) 74 20-150 10 4-16 68 40-100 311 Good

New Soil (1—2 years)

(7) 16 T-50 7 T -16 52 20-100 216 Good
(8) 47 15-120 15 3-16 63 30-100 253 Fair

O n i o n s . S o il  A n a l y s e s a n d  C b o p  R a t in g s

Old Soil (15-20 years)

(9) 31 T -75 1 T -l 60 25-100 290 Fair

Intermediate Soil (8-12 years)

(10) 27 2-100 14 4-16 47 30-100 222 Poor

New Soil (1-2 years)

(8) 38 6-130 12 0-16 54 20-100 228 Good

P o t a t o e s . S o il  A n a l y s e s a n d  C b o p  R a t in g s

Old Soil (15-20 years)

(9) 25 T-60 2 0-14 35 12-80 200 Fair

Intermediate Soil (8-12 years)

(10) 40 T-150 16 6-16 51 25-100 279 Good

New Soil (1—2 years)

(7) 36 0-70 6 1-16 30 18-50 170 Fair
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fields received no fertilizer and they 
produced a satisfactory early crop of 
lettuce. The soil in these fields was 
examined in October, only, and it was 
found to contain a concentration of 
soluble salts that, in all probability, 
would be toxic to any common vege
table. The fields in question were on 
the low side of the natural drainage 
slope. . It is possible that solutes moved 
in from higher areas and were concen
trated as a result of evaporation.

The solute concentration in two old 
fields increased markedly as the season 
advanced and after the early crop of 
lettuce was removed. In one instance 
the solutes may have come from lower 
horizons since the soil was deep. It is 
possible, however, that water moved in 
through an earthen dyke on the high 
side of the field and that the solutes 
were concentrated as a result of evapora
tion. The second field had shallow 
soil and therefore there was little chance 
of the solutes coming from lower levels. 
Natural drainage from a considerable 
uncropped area could have been the 
source of the solutes.

Enough evidence came from the one- 
season study to indicate that the lower 
horizons of organic materials are of 
great potential interest both as sources 
of nutrients for a growing crop and as 
an avenue of movement of solutes from 
one part of an area to another.

Analyses of Drainage Pump W ater

Water discharged by the principal 
pumping station was sampled during 
part of the season (Table 3). Nearly 
all of the water came from the area 
of marsh in which the investigated fields 
were situated. The data in Table 3 
show that an average of approximately 
4 p.p.m. of potassium and rather large 
amounts of total salts were present in 
the water pumped from the marshes. 
Approximate figures were available on 
the amount of water going through the 
pumps. Calculations showed that ap
proximately 88,000 lbs. of potassium 
and 44,000 tons of miscellaneous solutes 
were pumped from the marshes into a

neighbouring river —  a considerable 
“erosion.” The composition of the mis
cellaneous solutes is not known but 
both phosphorus and nitrogen could be 
present in combinations not affected by 
the method of analysis used for those 
two elements.

The high solute content and the im
portant quantities of potassium in the 
drainage water are further indication 
that solutes move freely through and 
from the marshes.

T a b l e  3 .— D r a in a g e  P u m p  W a t e r : 
P.P.M . o f  N .P.K.

Date N P K S.C.

April 22 ............... T 5 65
April 30 ............... 3 55
May 5 .................. T 55
May 15 ................ 3 60
May 2 7 ................ T 5 62
June 19 ................ T 5 63
July 4 ................... 55

Solute Composition and Plant 
Response

The work is not sufficiently advanced 
to suggest that fertilizer application 
should be based on analyses of solutes, 
pressed from the upper soil levels. But, 
for the first time so far as these marshes 
are concerned, a quick analytical pro
cedure showed amounts of nitrogen, 
phosphorus, and potassium which bore 
some relationship to the condition of 
plants growing in the marshes. More
over, the quantities of the three ele
ments were roughly similar to those 
used in liquid culture of several kinds 
of plants. When the crop rating (Table 
2) was less than good it was usually, 
but not always, possible to relate tenta
tively the condition to either a nutri
tion factor, poor local drainage, or an 
extreme change in weather.

Summary

1. Solutes expressed by pressure from 
the organic soils studied appeared to 
represent the nutrients available to the 

( Turn to page 46)



Hybrid corn makes its greatest gain in total growth after the appearance of tassels and shoots. 
During this time the crop draws from the soil the largest amounts of its supply of nitrogen,

phosphorus, and potassium.

Needs of the Corn Crop
By J4. J/. Snider

Agricultural Experiment Station, University of Illinois, Urbana, Illinois

■"■ORN is grown over a wide area in 
1 1 the United States, yet the main pro
duction of this grain is restricted to 
a relatively small belt of land known as 
the American Corn Belt. This belt of 
corn land is a continuous and unbroken 
area of almost ideal farm land and 
comprises somewhat less than 10% of 
the total land area of the United States.

The climate of the corn belt is never 
used in any publicity campaigns to at
tract or hold folks to this area. A man 
recently returned from a state where 
climate figures largely in regional pub
licity said that at least folks in the 
Midwest were honest in their comments 
regarding their weather conditions.

It is not uncommon for a corn crop

in the corn belt at the start of its growth 
to shiver through many chilly days and 
occasionally be covered by snow or 
pelted by sleet. Later in the season it 
may swelter through many sultry days. 
It may be withered by drouth, lashed 
by storms, riddled by hail, and finally 
ere it is mature may again be chilled 
and perhaps killed by freezing temper
ature. With such a climate, or in spite 
of it, this relatively small area of farm 
land has been referred to as the bread
basket of America, and at times may 
serve as such to some of the other 
continents of the world.

Whatever we may say about our 
corn-belt climate, corn needs long days 
of sunshine. Scientifically speaking,

19
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the corn plant has the capacity to absorb 
large amounts of radiant energy. This 
energy, or sunlight, converts carbon 
dioxide and water into complex or
ganic compounds which finally make 
up our basic food supply of proteins, 
carbohydrates, oils, vitamins, and min
erals. Corn is adapted to sunlight and 
will not flourish in shade. In fact it 
must not be too thickly planted on the 
ground else it will suffer from its own 
shade.

It is not apparent that corn needs 
extremely hot weather for its highest 
production. It usually grows through 
many hot days and warm nights and 
apparently tolerates them. There are 
on record seasons in which high temper
atures did not prevail during July and 
August and yet the production of corn 
was high.

It is apparent that corn needs a lib
eral supply of moisture. There is noth
ing quite so disastrous to the corn crop 
as a prolonged drouth during its repro
ductive growth stage in July and Au
gust. Improving corn-belt soils so that 
they may supply more moisture during 
this critical period is a problem worthy 
of the best practical and scientific talent.

Corn must have a fertile soil along 
with the lengthy summer davs and 
liberal supply of moisture. This fer
tility must be in soils in large quanti
ties and somewhat balanced in amounts. 
The corn plant does not require an 
exceptionally fine balance in this re
spect as it has rather highly developed 
selective powers.

Nutritive Elements

There is, on the other hand, consid
erable selectivity on the part of im
portant nutritive elements in soils. 
Some of the more important elements 
are among the more chemically active 
and due to this greater activity these 
elements enter the corn plant to the 
exclusion of the less active and less de
sirable. This is illustrated by the rela
tionship between the elements potassium 
and calcium. Almost all corn-belt soils 
are abundantly supplied with available

calcium while a large portion are in 
short supply of potassium. It is not un
usual to find upward of 5,000 pounds 
of available calcium in the topsoil of 
an acre and 200 pounds or less of avail
able potassium. When the composi
tion of corn grown on these soils is 
determined, it is usually found to con
tain approximately 100 pounds of po
tassium and only about 30 pounds of 
calcium in the grain, stalks, and cobs 
of a 100-bushel crop.

It may also be observed from this 
composition data that several other im
portant nutritive elements bear a similar 
relation as does calcium to the more 
chemically active element potassium. 
Among these other elements are mag
nesium, iron, and manganese.

Tim e of Heaviest Feeding

Nitrogen is one of the more active 
elements in soils, and it may violate 
just a little the rule of going into the 
corn root considerably out of proportion 
to the amount available in the soil. In 
some tests made on the Morrow field 
plots at Urbana, 160 pounds of avail
able nitrogen (nitrogen as nitrate) were 
found in the soil in early July. When 
the corn was mature, the crop (grain, 
stalks, cobs) contained 189 pounds of 
nitrogen. Another similar test on the 
same series of plots revealed that there 
were 100 pounds of available nitrogen 
in the soil when the corn began its 
heavy growth early in July. The corn 
crop when mature contained 123 pounds 
of this element. These tests were made 
when soil conditions were very favor
able and it is not likely that all results 
along this line would coincide as closely 
as these. This does, however, indicate 
that nitrogen may be taken up by the 
corn crop in somewhat near the amounts 
available in soils.

The corn crop needs and takes from 
the soil the largest amounts of fertility 
elements at the time it is making the 
greatest increase in total growth. The 
time of greatest increase is after the 
tassels and ear shoots begin to appear.

( Turn to page 47)



Fig. 1. Organic matter being converted to meat. Soil conservation is easy with livestock farming

Organic Matter and 
Our Food Supply

C'jeorge oZ). 'carAeth 
American Farm Research Association, Lafayette, Indiana

A FEW  extra hard rains and the 
resulting floods are front page 

news of importance. A few weeks 
without any rain and the headlines cry 
—DROUTH TH REA TEN S FOOD 
SUPPLIES. Crop reporters lower their 
estimates. Grain speculators take notice 
and prices soar. The crops show nitro
gen starvation symptoms, and farmers 
grumble about the shortage of nitrogen 
fertilizers.' Our Nation’s President 
pleads for meatless and eggless days.

This all seems so confusing and a 
bit terrifying to John Q. Citizen whose 
food is the center of the issue. Most 
likely we blame the weather, and more 
or less dismiss the idea that there might

be a basic cause behind this great prob
lem that we can do something about. 
It gives one a feeling of being pre
sumptuous to venture an analysis of 
the basic cause of this state of affairs. 
However, to discover the core of the 
trouble is to take the first steps in cor
recting the difficulty.

The agronomists and soil scientists 
know that the basic cause of our food 
shortage is the low and declining con
tent of organic matter in our soils.

A well-fed people eat lots of protein 
foods—meat, milk, eggs, and cheese. 
Protein foods largely disappear from 
the diet of poorly fed people, and they 
must manage on cereals—largely energy

21



22 B e t t e r  C rops W it h  P l a n t  F ood

foods that contain chiefly carbon, hy
drogen, and oxygen and very small 
quantities of tissue- and bone-building 
substances. We read how millions of 
people are on diets too low in calories 
(2,000 calories or less) to supply them 
with adequate energy for living. Little 
wonder they aren’t productive workers. 
The energy foods are only human gaso
line, and the malnutrition of such peo
ple must be terrific even if direct death 
does not result.

Protein foods are nitrogen-carrying 
foods. Every farmer knows that nitro
gen and soil organic matter are closely 
related. Every farmer knows that a 
soil high in organic matter is also a 
very productive soil. Every farmer 
knows that legumes like clover, alfalfa, 
and sweet clover add valuable organic 
matter to the soil. The farmers also 
know that the organic matter from 
these legumes is better than the or
ganic matter from non-legumes, be
cause clover makes nitrogen into chem
ical compounds out of the free nitrogen 
in the air.

Any close observer traveling through 
the Corn Belt this last season frequently 
observed the paradox where on one 
side of the road the corn crop was

almost a failure because of early wet 
weather and late summer drouth, while 
on the opposite side of the road there 
would be a corn field that was pro
ducing abundantly and apparently not 
adversely affected by the so-called bad 
season. No one saw this more accu
rately than my friend George Hoffer 
of hybrid corn and potash fame. He 
pointed out this fact to different people 
making field trips throughout the Mid
west with him this summer. The few 
who saw it always were impressed, but 
this fact needs to be more deeply im
printed in the minds of everyone who 
finds himself in the midst of abundance 
on one hand and famine somewhere 
else.

This is not a new story because keen 
observers through the years have seen 
it. In about 1750 Jared Eliot, a country 
minister, doctor, and farmer from Kill- 
ingsworth, Connecticut, said in a letter: 
“I have observed when I was in y back 
parts of y Country about 20 years past 
when y woods was not pastured & full 
of high weeds & y ground light, then 
y rain sunk much more into y earth and 
did not wash & tear up y surface (as 
now).

( Turn to page 42)

Soil mining. Almost no organic matter is turned under, and the farmer is risking his future,



Winter Grazing Increases 

Southern Livestnck Profits

B„ J4. B. VanJer/oJ
Mississippi State College, State College, Mississippi

BY taking advantage of recent re
search information along with that 

obtained from demonstrations and the 
experience of farmers, many operators 
throughout Mississippi are now grow
ing nutritious forage during the winter 
months and marketing good beef cattle 
in the spring as well as in the fall. This 
reality has now come to pass and you 
can hear this story all over the State and 
throughout the Southeast.

The production of forage crops dur
ing the winter months of the year is 
usually less hazardous from a moisture 
standpoint than it is during the summer 
months when long dry periods are often 
encountered. Instead of concentrating 
so heavily on the saving and storing of 
forage, many farmers throughout the 
State are now thinking in terms of 
planting small grains and clovers, or 
other legumes, in the early fall and 
letting the cattle do the harvesting. 
This is a more economical method, little 
labor is involved, and the land is usually 
well protected from the ravages of soil 
erosion.

Figure 1 shows some beef cattle on 
a field growing oats and crimson clover. 
This photograph was taken on Decem
ber 16. The animals remained on this 
field all winter, without a shed, and 
gained approximately 300 pounds of 
beef per acre. At the same time, the 
soil was well protected from the impact 
of beating rain drops and soil erosion. 
The production of winter-grazing crops 
offers the same advantage to the dairy 
farmer as it does for the farmer engaged 
in the production of beef cattle.

Mississippi cannot boast of the large 
acreage of highly fertile soils as some 
other states in the country, but never
theless the commonwealth is still well 
blessed in terms of fertility and soil re
sources. The excellent physical prop
erties of the soils and the prevailing 
mild climate of Mississippi together 
make an evironment which is very 
favorable for grazing livestock during 
the winter months. This gives us a 
decided advantage even though the soils 
in many localities are low in natural 
fertility. Soil fertility can usually be 
bought by way of commercial fertilizers, 
but favorable climate is never for sale 
on the market.

Types of Soil
The different soil materials deposited 

in Mississippi and other southern states 
by various agencies arid the action of 
the forces of nature over a long period 
of time have given rise to many types 
of soils. Under the predominating 
climatic conditions, all of the soils tend 
to be low in nitrogen, which is a very 
important plant nutrient. Many of the 
soils are also deficient in exchangeable 
potash, calcium, and available phos
phorus. In spite of these chemical de
ficiencies, however, soils with favorable 
physical properties and suitable for the 
production of winter-grazing crops, 
when sufficient minerals and fertilizers 
have been applied, are found in every 
section of the State.

Many of the soils which have been 
low producers of ordinary row crops 
because of fertility, slopes, or some other

2 3



24 B e t t e r  C rops W it h  P l a n t  F ood

Fig. 1. Poor land produces an abundance of high quality feed and fat cattle in January when 
properly fertilised. Scenes like this in the winter indicate the opportunities available in agriculture

throughout the Southeast.

factor, can and now are being utilized 
for the production of winter forage 
crops. Many of the fields comprised 
of soils low in fertility which in the 
past produced low net returns under a 
row crop system of farming are now 
producing nutritious forage that is be- 
ing used for the production of beef 
and milk. These desirable physical 
characteristics of the soils are valuable, 
and after the necessary minerals have 
been supplied, the soils are capable of 
producing an income during the winter 
by way of beef and dairy cattle. This 
offers the farmers of Mississippi an op
portunity to properly utilize every acre 
of land on the farm, which increases 
the farm income and usually gives the 
land good protection from soil erosion.

Favorable Climatic Conditions

The geographic location of the State 
of Mississippi places it under a mild 
humid climate which enables livestock 
to stay outside the year round without 
suffering from exposure. The aver
age mean temperature for the past 50 
years has been approximately 65 de
grees. The mildness of the temperature 
is usually accompanied by a frost-free

growing season of about 200 days. In 
addition to the pleasant temperature 
there is also an abundance of rainfall 
which is usually more uniformly dis
tributed during the winter than it is 
in the summer. The average annual 
precipitation for the State as a whole is 
approximately 55 inches, mostly in the 
form of rain. Under this mild climate 
the farmers from the Tennessee line 
to the Gulf of Mexico can usually keep 
beef cattle on grazing plots or pastures 
all winter with little or no protection.

Under these conditions the overhead 
is reduced along with all the costs in
volved in the production of beef and 
milk. Dry periods quite often occur 
in the summer and plant growth is 
curtailed because of a moisture de
ficiency in the soil. In the winter, how
ever, soil moisture is usually abundant. 
This fact alone has pointed toward 
more crop production in the winter 
because favorable growing conditions 
are usually certain if good stands are 
obtained in the early fall.

Green Pastures in W inter

Among the many acres that have 
always been brown and dry during De-
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cembcr and the following winter 
months, many Mississippi farmers now 
point out with pride a number of fields 
and pastures that have changed from 
brown to a beautiful green. This has 
come about because the farmers have 
been progressive and have taken ad
vantage of recent research data released 
by the Mississippi Experiment Station 
and relayed to the farmers by publica
tions and the Extension Service.

Figures 3 and 4 show some land 
that had previously been idle for a 
number of years growing in January 
a good crop of oats which is high qual
ity feed. This land was prepared, fer-* 
tilized with adequate amounts of nitro
gen, potash, and phosphate, and seeded 
with three bushels of oats in early Sep
tember. The animals grazing on it 
were fat and did not have to keep 
busy looking for food. Not far from 
this scene on similar soil a farmer was 
using a different method for wintering 
his cattle. This method is shown in 
Figure 5. The animals seen in the 
picture are in a pasture, but they are 
eating baled hay. Harvested and stored 
feed had to be given to these animals 
to carry them through the winter. 
Under these conditions no gain in 
weight can be expected and a decided 
loss is usually obtained, as well as loss 
of animals occasionally from nutritional 
diseases and parasites. A part of the 
pasture shown in Figure 5 could be 
made to look like the pasture shown in 
Figure 3 with proper preparation, soil 
treatment, and seeding. A few acres 
of good winter-grazing crops might 
enable the farmer represented by Fig
ure 5 to sell some hay and also produce 
fat cattle in the winter.

Soil Fertility and Management 
Necessary

The controlling factors in the suc
cess of any agricultural program, more 
especially a livestock program, are soil 
fertility and management. Since food 
is a product of the soil and man’s ac
tions are governed somewhat by his 
food supply, we quite often hear the

statement that soil fertility governs the 
health and happiness of the human 
race. Hungry people do not have the 
time or desire to develop great nations. 
Great civilizations rise only when man 
does not have to spend much of his 
time looking and working for food. 
Although man is bound to the surface 
of the earth and the soil, the domestic 
animal is bound even more securely 
and is more limited in his range of 
feeding. The animal is bound by bar
riers to certain acres of land and must 
depend on the soil to provide the es
sential nutrient elements necessary for 
proper growth and reproduction.

The first requirement in the pro
duction of winter-grazing crops is to 
provide the fertility needed in order 
that the soil can deliver into the forage 
the essential nutrients that the animal 
needs. Not only do we need bulk and 
tonnage, but quality as well. Figure 
6 indicates the need for balancing the 
fertility in some soils. The plot in the 
foreground of the photograph received 
nitrogen alone and consequently the 
growth of the forage was limited. The 
plot on which the man is standing was 
treated with potash, phosphate, and 
lime in addition to the nitrogen. A 
complete fertilizer certainly told the 
story that a balanced fertility was 
needed in this soil. Many observations 
on the farms over the State have pointed 
to the same conclusion. When the 
fertility of the soil was satisfactory and 
adequate, either natural or applied, 
good winter grazing has been obtained; 
but where little attention has been given 
to this important factor, failures often 
have resulted.

In addition to proper fertility, winter- 
grazing crops must be managed and 
protected in somewhat the same man
ner as other crops. These forage crops 
must be protected until sufficient growth 
has been made to justify grazing. Then 
the common pasture sin of overgrazing 
must be avoided. Too many animals 
per acre will ruin the best winter- 
grazing crop in the world. The num
ber of animals an acre of forage will
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T a b l e  1.— R e s u l t s  o f  W i n t e r -g r a z in g  C r o p s  U t il iz e d  f o r  t h e  Production
o f  B e e f  *

Plots and Crops

No. acres per plot.................
No. animals per plot............
No. days on plots.................
Average daily gain on plots.
Total gains per acre.............
Total Value of crop per acre 
Total crop cost per acre. . . 
Net value per acre................

1

Oats

2

Oats and 
Winter 

Wild Peas

3

Oats and 
Crimson 
Clover

9 .4 9 .4 9 .4
11 11 11

166 166 166
1.36 1.50 1.38

256 291 269
$61.88 $66.79 $63.07
$17.19 $19.33 $21.43
$44.69 $47.46 $41.64

Mississippi Farm Research, October 1947, State College, Mississippi.

support depends on the fertility of the 
soil, the weather, and the management 
the plots receive.

Returns P er A cre
Any agricultural practice must be 

sound, feasible, and economical before 
the farmers in general can apply it on 
their farms. Two questions are always 
naturally asked: What will it cost, and 
how much will it mean in terms of 
added farm income? In Table 1 are 
some data collected from three winter- 
grazing crops planted on relatively poor 
land, but well fertilized, during the 
winter of 1946-1947. The crops used 
were oats, oats and wild winter peas, 
and oats and crimson clover combina
tions. The plots were 9.4 acres in size 
and 11 beef-type calves, weighing ap
proximately 420 pounds each, were 
placed on each plot the first of Decem
ber. The animals grazed the crops 
without any other food or shelter for 
166 days. The total gain in pounds 
of beef per acre ranged from 256 for 
the oat plot to 291 for the oats and 
wild winter pea combination. This gave 
a total cash return of slightly more than 
$60 per acre. The costs involved in 
producing the crops were rather high 
also, but when these values are sub
tracted from the total returns, a net 
return of more than $40 per acre is 
obtained. This actually represents cash

return from the use of land from De
cember through May or during the 
winter and spring months. By this 
method the grazing crops were utilized 
completely for grazing. It is well to 
point out that that farmer has at his 
election the choice of either grazing the 
winter forage crops until June or re
moving the cattle the first of March in 
order to produce a grain or seed crop.

Table 2 contains some data collected 
from South Mississippi on poor sandy 
soils where two lots of beef steers were 
compared; one group being fed in a 
dry lot and the other grazed oats and 
crimson clover that had been well fer
tilized. The test period ran from No
vember 6 to May 20. It can be seen 
from these data that letting the animals 
harvest their own feed was superior 
to feeding in a dry lot crops or crop 
product that someone else had har
vested. Steers on the winter-grazing 
crops, without additional feed made an 
average daily gain of 1.14 pounds while 
the steers fed ample ration in the dry 
lot gained only 0.8 pounds per day. Ac
cording to calculations the winter-graz
ing crop here was worth $18.76 per acre 
in terms of the beef that was produced. 
This is a nice cash return from the use 
of poor sandy and leached soil during 
a period when it is not always used.

(Turn to page 40)



Fig* 2* Many pastures and fields now change from brown and dead grass to a panorama of green 
in October and cattle find choice feed from November through the winter months*

Fig. 3* Cattle knee*deep In green oats the first of January* In background, dairy cows look for 
•omething to eat in a dry pasture. The field in foreground was treated with nitrogen, potash, and

phosphate and seeded in September*



Fig. 4 . A close-up of the field shown in Fig. 2 . Note the abundance of choice feed growing in 
January. The growth of this forage crop is indicative of the fertility being delivered by this soil.

Fig. 5 . Poor cattle in a dry pasture eating hay. This scene was near the field shown in Figs. 3 
and 4  and was photographed the same day. Cattle are carried through the winter by this method,

but gain no weight.



Fig. 6 . A complete fertiliser produces more and better oats. The plot on which the man is standing 
was treated with potash, phosphate, and lime in addition to nitrogen. Nitrogen alone was used on

the plot in front of the man.

Fig. 7 . Winter-grazing crops produce beef cattle for the spring market in South Mississippi on 
•andy coastal plain soils properly fertilised. Beef cattle produced in this manner provide a good

source of income.



Fig. 8 . Winter grazing enables the farmer to market livestock in the spring as well as the fall.

Fig. 9 . Sudan grass makes rapid growth and serves as an excellent supplemental grasing crop for 
beef and dairy cattle. Supplemental crops like this enable the farmer to give the permanent pastures

some relief during the dry summer months.



The Cost of Producing 
a Bushel nf Corn

That high yields per acre lower unit 
costs is almost axiomatic. However, 
new evidence is always of interest in 
the constant struggle to get and keep 
American agriculture on a sound finan

cial basis. A report on regional and national studies in field corn production 
costs in 1946 made by the Bureau of Agricultural Economics of the U. S. Depart
ment of Agriculture, therefore, is welcome, since corn is the crop most widely 
grown in this country.

A net cost of 54 cents per bushel, based on 1946 yields and excluding rental 
charges, was the lowest figure reported in these studies. It was accorded the 
Iowa-Illinois area and represented the approximate price that farmers would have 
to realize in order to cover production expenses, allowances for upkeep of equip
ment and buildings, and going rates for labor. In all of the regions it was noted 
that farmers made more use of labor-saving machinery for crop production in 
1946 than in any previous year and that the per-acre yield of major crops was 
favorable.

The net cost of production of corn per acre, including rent, was estimated at 
$38.03 for the nation; $41.26 for the Iowa-Illinois area; a high of $47.35 for the 
Northeast region; and a low of $29.14 for the Southwest. On a net bushel cost 
basis, with rent included, the Iowa-Illinois area cost was 72 cents; the Southwest, 
$1.66; the Southeast, the high of $2.02; while the national average was $1.03. 
Without rental charges, the national average cost per acre was $30.38 and the 
per-bushel cost, 82 cents.

Main cost factors per acre for corn in order of importance on a national basis 
were: land preparation and planting, $7.83; land rent, $7.65; harvesting, $7.27; 
cultivation, $5.37; overhead and miscellaneous, $4.69; hauling to market, $2.92; 
manure and fertilizer, $2.85; and cost of seed, $1.35.

It is conceivable that the Iowa-Illinois area, being in the heart of the nation’s 
corn belt and with its rapidly increasing understanding and use of proper ferti
lizers, will retain its relationship in such a survey of corn production cost figures. 
It also is conceivable that before too many more years have passed into our 
agricultural history there will be some shifts in the relationships now held by 
other regions.

Notable in this assumption is the Southeast where already some record per-acre 
yields of corn are being obtained. The South is just beginning to learn that it 
can grow good corn. With a long growing season, plenty of moisture, and 
increased use of mechanization, adapted hybrids, and fertilizers, Southern farmers 
are looking to more corn per acre to aid in the much-needed diversification in 
their sources of income. Too often in the past, yields of 12-15 byshels per acre 
were the rule while now 75-100 bushels are not at all uncommon and state aver
ages are approaching the very respectable figure of 40 bushels per acre. Southern
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farmers also are learning the secrets of growing good pastures for year-round 
grazing. Good corn, in addition, will favor a livestock industry which coupled 
with cotton and other regional cash grops will mean economic freedom for many 
a Southern operator.

On the editorial pages of the February issue of this magazine, we commented 
on the annual convention of the Association of Southern Agricultural Workers 
and in particular on the address of Dean Funchess of Alabama, President of the 
Association. The interest in his analysis of the South’s agricultural problems 
has been so great that in this issue we are presenting the full text of the address. 
In it will be found further discussion of comparative corn production costs and 
some of the reasons for the figures resulting from the survey made by the Bureau 
of Agricultural Economics. They deserve careful thought in any approximation 
of our nation’s potential resources.

Since commercial fertilizer first became available to the
American farmer, the crying need has been for information
on what fertilizer, the amount, and how to apply it for the 
most efficient use by farm crops. With fertilizer use pre
dating official research by a quarter of a century, the only 

basis at first was trial and error. Upon the establishment of Agricultural 
Experiment Stations, first consideration was given to fertilizer studies. This 
early research, valuable as it was in stressing the importance of the use of 
plant food, gave little or no consideration to the method of application.

It was not until 1925 that in the course of an address at the first annual con
vention of the National Fertilizer Association at White Sulphur Springs, West 
Virginia, Dr. Jacob G. Lipman, Director of the New Jersey Experiment Station, 
pointed to the necessity of making a careful study of the various methods of
applying fertilizer and the machinery used for distribution. He suggested the
formation of a joint committee of agronomists, agricultural engineers, and repre
sentatives of the fertilizer industry to undertake the study.

In accordance with this suggestion,' the National Fertilizer Association promptly 
appointed three of its members to serve on the committee. Dr. Lipman’s ideas 
were conveyed to the American Society of Agronomy, the American Society of 
Agricultural Engineers, and the National Association of Farm Equipment Manu
facturers, and each of these organizations named representatives to serve on the 
committee. Thus, from this humble beginning, the National Joint Committee 
on Fertilizer Application, which now also includes the American Society for 
Horticultural Science and the National Canners Association, went into action. 
In the twenty-three years it has functioned there has developed a fertilizer 
consciousness and fuller knowledge of the factors favoring fertilizer utilization 
than likely could have come to pass without joint action of the type that has 
characterized this activity. From skepticism as to fertilizer values to recognition 
of their maximum potentialities, from haphazard methods of application to 
precision application, the progress made is reflected in present-day practices.

The significant contribution this joint activity has made to date in promoting 
greater efficiency in fertilizer use is a matter of record. The committee’s purpose 
now as in the beginning is to stimulate, encourage, and initiate, wherever there 
is interest, experimental work with fertilizers. By consideration of problems, 
plans, procedures, and finally publicity on results, the influence of the National 
Joint Committtee on Fertilizer Application is destined to render an even greater 
service.

Applying
Fertilizers
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes 
Cents 

per bu.

Corn 
Cents 
per bu.

Wheat 
Cents 
per bu.

Hay Cottonseed 
Dollars Dollars 
per ton per ton

Truck
Crops

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June . . . .
At. Aug. 1909- 

Julv 1914___  12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1923............... . 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924............... 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925............... 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1920............... 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927................ 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928............... 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929................ 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930............... 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931................ . .  5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932............... 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................ 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934............... 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935............... 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1930............... 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937............... 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938................ 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939................ 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940............... 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941............... . .  17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65
1942............... 36.9 117.0 119.0 91.7 109.8 10.80 45.61
1943............... 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944............... 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945............... 36.6 143.0 204.0 127.0 150.0 15.10 51.10
1940................ . .  28.3 38.2 124.0 219.0 136.0 185.0 17.30 71.40
1947 

March........ 33.6 139.0 235.0 150.0 244.0 17.40 88.00
April.......... . .  32.20 30.1 147.0 233.0 163.0 240.0 17.20 88.00
May........... . .  33.50 44.6 153.0 233.0 159.0 239.0 16.80 83.70
June........... . .  34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60
July............ 48.5 169.0 251.0 201.0 214.0 15.10 79.00
August. . . . . .  33.15 38.1 161.0 270.0 219.0 210.0 15.30 75.50
September. . .  31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60
October___ . .  30.05 41.6 150.0 205.0 223.0 266.0 16.80 90.60
November.. .. 31.87 40.0 166.0 195.0 219.0 274.0 17.30 89.10
December.. . .  34.00 46.9 172.0 204.0 237.0 279.0 18.10 94.80

1948
January .. 33.14 45.9 186.0 217.0 246.0 281.0 18.70 95.10
February... 30.71 38.5 193.0 231.0 192.0 212.0 19.60 88.60

1923............... 231
Index Numbers (Aug. 1909—July 1914 —  100)

190 133 137 129 105 110 183
1924................ 185 190 98 170 166 141 107 147 143
1925............... 158 168 245 188 109 163 108 140 143
1920............... 101 179 189 134 116 138 112 98 139
1927............... 103 207 146 124 132 135 87 154 127
1928............... 200 76 134 131 113 95 152 154
1929............... 183 189 133 124 117 92 137 137
1930............... 77 128 131 123 93 70 93 98 129
1931............... 40 82 66 83 50 44 73 40 115
1932............... 52 105 55 62 50 43 52 46 102
1933............... 82 130 118 79 81 84 68 57 91
1934............... 213 64 91 127 96 111 146 95
1935............... 90 184 85 80 102 94 63 135 119
1930............... 100 230 164 106 163 116 94 148 104
1937............... 08 204 76 93 81 109 74 87 110
1938............... 196 80 83 70 64 67 97 88
1939............... 73 154 100 85 88 78 67 94 91
1940............... 80 160 78 97 96 77 64 96 111
1941............... 137 264 116 107 117 107 81 211 129
1942............... 153 369 168 136 143 124 91 202 163
1943............... 160 405 188 232 174 154 125 231 245
1944............... 167 420 214 219 170 160 138 234 212
1945............... 366 205 232 198 170 127 227 224
1940................ 228 382 178 249 212 209 146 317 204
1947 

March........ 257 336 199 268 234 276 147 390 299
April..........
May...........

260 301 211 265 254 271 145 390 295
446 220 265 248 270 142 371 286

June........... 275 460 224 284 288 247 135 353 215
July............ 289 485 242 286 313 242 127 350 189
August. . . . 381 231 308 341 238 129 335 211
September. 252 407 214 273 374 275 136 335 179
October. . . 247 416 214 233 347 301 142 402 238
November. 257 400 238 222 341 310 146 395 272
December. 275 469 247 232 369 316 152 420 294

1948 
January... 267 459 267 247 383 318 158 422 320
February.. 248 385 277 263 299 240 165 393 320
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11%. 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
olood, 

16-17?$ 
ammonia,of soda of ammonia meal phosphate, f.o.b. Chi Chicago,per unit N bulk per S. E. Mills f.o.b. factory, cago, bulk. bulkbulk unit N per unit N bulk per unit N per unit N per unit N

1910-14................ . . .  S2.68 $2.85 $3.50 $3.53 $3.37 $3.52
1924...................... 2.44 5.87 5.02 3.60 4.25
1925...................... 3.11 2.47 5.41 5.34 3.97 4.75
1926...................... 3.06 2.41 4.40 4.95 4.36 4.90
1927...................... 2.26 5.07 5.87 4.32 5.70
1928...................... 2.30 7.06 6.63 4.92 6.00
1929...................... 2.57 2.04 5.64 5.00 4.61 5.72
1930...................... 1.81 4.78 4.96 3.79 4.58
1931...................... 1.46 3.10 3.95 2.11 2.46
1932...................... 1.04 2.18 2.18 1.21 1.36
1933...................... 1.12 2.95 2.86 2.06 2.46
1934...................... 1.52 1.20 4.46 3.15 2.67 3.27
1935...................... 1.47 1.15 4.59 3.10 3.06 3.65
1936...................... 1.23 4.17 3.42 3.58 4.25
1937...................... 1.32 4.91 4.66 4.04 4.80
1938...................... 1.69 1.38 3.69 3.76 3.15 3.53
1939...................... 1.69 1.35 4.02 4.41 3.87 3.90
1940...................... 1.69 1.36 4.64 4.36 3.33 3.39
1941...................... 1.41 5.50 5.32 3.76 4.43
1942...................... 1.41 6.11 5.77 5.04 6.76
1943...................... 1.75 1.42 6.30 5.77 4.86 6.62
1944...................... 1.75 1.42 7.68 5.77 4.86 6.71
1945...................... 1.75 1.42 7.81 5.77 4.86 6.71
1946...................... 1.97 1.44 11.04 7.38 6.60 9.33
1947 

March.............. 2.41 1.46 11.98 11.06 12.50 10.50
April................ 2.41 1.51 11.72 10.79 12.75 11.39
M ay................. 2.41 1.51 10.55 9.98 12.75 8.80
June................. 2.41 1.51 10.94 9.98 12.75 8.26
July.................. 2.41 1.59 12.56 9.98 12.75 8.66
August............. 2.53 1.60 13.01 9.98 12.75 8.73
September. . . . 2.66 1.73 13.65 10.41 12.75 10.72
October........... 2.66 1.78 15.00 10.85 12.75 13.66
November....... 2.66 1.78 14.22 11.06 12.75 11.53
December........ 2.71 1.78 15.98 11.71 12.75 12.81

1948 
January........... 2.78 1.83 16.22 11.71 12.75 13.28
February......... 2.78 1.90 15.03 12.15 12.75 12.60

Index Numbers (1 9 1 0 -1 4 = 1 0 0 )
192 4 ...............
192 5...............
192 6 ...............
192 7 ...............
192 8 ...............
192 9 ...............
193 0 ...............
193 1...............
193 2 ...............
193 3 ...............
193 4 ...............
193 5 ...............
193 6 ...............
193 7 ...............
193 8 ...............
193 9 ...............
194 0 ...............
194 1...............
194 2 ...............
194 3 ...............
194 4 ...............
1945. . ............
1946. . ............
1947

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

1948 
January.. .  
February. .

111 86 168 142 107
115 87 155 151 117
113 84 126 140 129
112 79 145 166 128
100 81 202 188 146
96 72 161 142 137
92 64 137 141 12
88 51 89 112 63
71 36 62 62 36
59 39 84 81 97
59 42 127 89 79
57 40 131 88 91
59 43 119 97 106
61 46 140 132 120
63 48 105 106 93
63 47 115 125 115
63 48 133 124 99
63 49 157 151 112
65 49 175 163 150
65 50 180 163 144
65 50 219 163 144
65 50 223 163 144
74 51 315 209 196

90 61 342 313 371
90 53 335 306 378
90 53 301 283 378
90 53 313 283 378
90 56 359 283 378
94 56 372 283 378
99 61 390 295 378
99 62 429 307 378
99 62 406 313 378

101 62 457 332 378

104 64 463 332 378
104 67 429 344 378

121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265

298
324
250
234
246
248
305
388
328
364

377
358
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Wholesale Prices of Phosphates and Potash **
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

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

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

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1
1010-14............. $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1924................... .502 2.31 6.60 .582 .860 23.72
1925................... .600 2.44 6.16 .584 .860 23.72
1926................... .598 3.20 5.57 .596 .854 23.58 .537
1927................... .525 3.09 5.50 .646 .924 25.55 .586
1928................... .680 3.12 5.50 .669 .957 26.46 .607
1929................... .609 3.18 5.50 .672 .962 26.59 .610
1930................... .542 3.18 5.50 .681 .973 26.92 .618
1931................. .485 3.18 5.50 .681 .973 26.92 .618
1932................. 3.18 5.50 .681 .963 26.90 .618
1933................... 3.11 5.50 .662 .864 25.10 .601
1934................... .487 3.14 5.67 .486 .751 22.49 .483
1935................... 3.30 5.69 415 .684 21.44 .444
1936................... .476 1.85 5 50 .464 .708 22.94 .505
1937................... 1.85 5.50 .508 .757 24.70 .556
1938./............... 1.85 5.50 .523 .774 15.17 .572
1939................... .478 1.90 5.50 .621 .751 24.52 .570
1940................... .516 1.90 5.50 .517 .730 24.75 .573
1941................... .547 1.94 5.64 .522 .780 25.55 .3671
1942................. .600 2.13 6.29 .522 .810 25.74 .205
1943................. .631 2.00 5.93 .522 .786 25.35 .195
1944................. .645 2.10 6.10 .522 .777 25.35 .195
1945................. .650 2.20 6.23 .522 .777 25.35 .195
1946................. .671 2.41 6.50 .508 .769 24.70 .190
1947

March.......... .740 2.75 6.60 .535 .797 26.00 .200
April............
May.............

.740 2.97 6.60 .535 .797 26.00 .200

.740 2.97 6.60 .535 .797 26.00 .200
June............. .752 2.97 6.60 .3301 .5891 12.761 .176
July.............. .760 2.97 6.60 .353 .629 13.63 .188
August......... .760 3.08 6.60 .353 .629 13.63 . 188
September.. .760 3.42 6.60 .353 .629 13.63 .188
October. . . . .760 3.42 6.60 .375 .669 14.50 .200
November. ., .760 3.42 6.60 .375 .669 14.50 .200
December. . . .760 3.42 6.60 .375 .669 14.50 .200

1948
Januarv. . . . .760 3.42 6.60 .375 .669 14.50 .200
February .760 3.42 6.60 .375 .669 14.50 .200

1924................. 94
Index

64
Numbers

135
(1910-14 =  100) 

82 90 98
1925................. 110 68 126 82 90 98 • • • •
1926................. 112 88 114 83 90 98 82
1927................. 100 86 113 90 97 106 89
1928................. 108 86 113 94 100 109 92
1929................. 114 88 113 94 101 110 93
1930................. 101 88 113 95 102 111 94
1931................. 90 88 113 95 102 111 94
1932................. 85 88 113 95 101 111 94
1933................. 81 86 113 93 91 104 91
1934................. 91 87. 110 68 79 93 74
1935................. 92 91 117 58 72 89 68
1936................. 89 51 113 65 74 95 77
1937................. 95 51 113 71 79 102 85
1938................. 92 51 113 73 81 104 87
1939................. 89 53 113 73 79 101 87
1940................. 96 53 113 72 77 102 87
1941................. 102 54 110 73 82 106 87
1942................. 112 59 129 73 85 106 84
1943................. 117 55 121 73 82 105 83
1944................. 120 58 125 73 82 105 83
1945................. 121 61 128 73 82 105 83
1946................. 125 67 133 71 81 102 82
1947 

March.......... 138 76 135 75 84 108 83
April............ 138 82 135 75 84 108 83
M ay............. 138 82 135 75 84 108 83
June............. 140 82 135 60 62 53 80
July.............. 142 82 135 64 66 56 82
August......... 142 85 135 64 66 56 82
September.. 142 95 135 64 66 56 82
October. . . . 142 95 135 68 70 60 83
November.. 142 95 135 68 70 60 83
December... 142 95 135 68 70 60 83

1948 
January. . . , 142 95 135 68 70 60 83
February. . . 142 95 135 68 70 60 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm

Prices paid 
by farmers 

for com
modities

Wholesale 
prices 

of all com Fertilizer Chemical Organic Superphos
prices* bought* modities! material! ammoniates ammoniates phate Potash**

1924............. 143 152 143 103 97 125 94 79
1925............. 156 156 151 112 100 131 109 80
1926............. 146 155 146 119 94 135 112 86
1927............. . 142 153 139 116 89 150 100 94
1928............. 151 155 141 121 87 177 108 97
1929............. 149 154 139 114 79 146 114 97
1930............. 128 146 126 105 72 131 101 99
1931............. 90 126 107 83 62 83 90 99
1932............. 68 108 95 71 46 48 85 99
1933............. 72 108 96 70 45 71 81 95
1934............. , 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. 97 123 115 78 52 101 92 77
1939............. 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 • 52 114 96 77
1941............. 124 131 127 86 56 130 102 77
1942............. 159 152 144 93 57 161 112 77
1943............. 192 167 151 94 57 160 117 77
1944............. . 195 176 152 96 57 174 120 76
1945............. 202 180 154 97 57 175 121 76
1946............. 233 203 177 107 62 240 125 75
1947 

March___ , 280 240 216 128 70 354 138 78
April........ 276 243 215 129 71 354 138 78
M ay......... 272 242 215 127 71 339 138 78
June......... 271 244 215 125 71 343 140 63
Ju ly.......... 276 244 219 128 72 359 142 67
August. . . 276 249 223 130 75 364 142 67
September 286 253 230 133 79 372 142 67
O ctober.. 289 254 230 136 80 387 142 71
November 287 257 231 135 80 380 142 71
December. 301 262 236 138 81 400 142 71

1948 
January. . 307 266 242 139 83 403 142 71
February. 279 263 233 139 85 395 142 71

• U S D. A. figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific farm  products revised from a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-com m odity index, 

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

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

i A ll  po tash  sa lts  now  quoted F.O.B. m ines on ly t m anure sa lts  since Ju n e  1941. 
o th e r c a rr ie rs  since Ju n e  1947.

•* The w eig h ted  a v e ra g e  o f p rices a c tu a lly  paid fo r  potash a re  lo w e r than tne 
an n u a l a v e ra g e  because since 1926 o v e r 90%  o f the  potash  used In a g ric u ltu re  has 
been co n tracted  fo r  d u rin g  th e  discount period. Since 1937, th e  m axim um  discount 
has been 12% . A pplied  to  m u ria te  o f  p o ta sh ,,a price s lig h t ly  above $.471 per 
u n it K »0 th u s m ore n e a r ly  app roxim ates th e  an n u a l a v e ra g e  than  do prices baseo 
on a rith m etic a l a v e ra g e s  o f m onth ly  quotations.
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This section contains a short review of some of the most practical and important bulletins, and lists 
all reeent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
"Commerical Fertilizer Sales as Reported to 

Date for Quarter Ended December 31, 1947," 
Bu. of Chem., State Dept, of Agr., Sacramento 
14, Calif., FM-159, Feb. 24, 1948.

",Agricultural Mineral Sales as Reported to 
Date for Quarter Ended December 31, 1947," 
Bu. of Chem., State Dept, of Agr., Sacramento 
14, Calif., FM-160, Feb. 24, 1948.

"Fertilizing Idaho Soils for Conservation, 
Efficiency, Profits," Ext. Div., College of Agr., 
Univ. of Idaho, Moscow, Idaho, Ext. Cir. No. 
100, Sept. 1947.
- "Commercial Fertilizers, 1947," Agr. Exp. 
Sta., Orono, Maine, Official Inspections 205, 
Oct. 1947, Elmer R. Tobey.

"Maryland Fertilizer Facts for 1947," State 
Inspection and Regulatory Service, College 
Park,, Md., March 12, 1948.

"Fertilizer Analyses and Registrations," State 
Dept, of Agr., St. Paul, Minn., 1947, FI. A. 
Halvorson.

"Report of Analyses of Commercial Ferti
lizers and Lime Materials Sold in New York 
State January 1 to December 31, 1946," State 
Dept, of Agr. and Markets, Albany, N. Y., 
July 1947, Bui. 361.

"Fertilizer Recommendations for 1948 Okla
homa Crops," Agr. Exp. Sta., Okla. A. 6r M., 
Stillwater, Okla., Bui. B-318, fan. 1948, H. J. 
Harper, H. F. Murphy, F. B. Cross and H. B. 
Cordner.

"The Use of Fertilizer and Supplemental 
Materials in the Production of Bermuda 
Onions," Agr. Exp. Sta., Texas A. & M., Col
lege Station, Texas, P. R. 1096, Oct. 25, 1947, 
Bruce A. Perry.

"Virginia's Field and Truck Crop Fertilizer 
Recommendations," Agr. Exp. Sta., Va. Poly
technic Inst., Blacksburg, Va., Cir. 341 (Rev.), 
Ian. 1948.

Soils
"Hints on Dry Land Gardening," Dominion 

Dept, of Agr., Ottawa, Can., Publ. 619, Cir. 
132, Nov. 1947 Revision, Erdman Braun and 
Charles Walkof.

"Practical Gravel Culture," Agr. Exp. Sta., 
Colo. A. Gr M., Fort Collins, Colo., Misc. Series 
Paper 370.

"Fertility Status of Potato Soils of Aroostook

County, Maine, and Relation to Fertilizer and 
Rotation Practices," Agr. Exp. Sta., Univ. of 
Maine, Orono, Maine, Bui. 454, July 1947, 
Arthur Hawkins, Joseph A. Chucka, and A. J. 
MacKenzie.

"Results of Tests on Vegetated Waterways, 
and Method of Field Application," Agr. Exp. 
Sta., Okla. A. Gr M., Stillwater, Okla., Misc. 
Publ. No. MP-12, Ian. 1948, Maurice B. Cox 
and Vernon J. Palmer.

"Lime Supplies in West Virginia," Agr. Exp. 
Sta., Morgantown, W. Va., Bui. 329, June 1947,
C. E. Stockdale.

"Soil Survey of the Newman Area, Cali
fornia," U. S. D. A., Washington, D. C., Series 
1938, No. 11, Jan. 1948, Ralph C. Cole, R. A. 
Gardner, Frank F. Harradine, and F. C. Eggers.

"Soil Survey of the Akron Area, Colorado," 
U. S. D. A., Washington, D. C., Series 1938, 
No. 14, Nov. 1947, E. W. Knobel, Lindsey A. 
Brown, Dale Hodgell, Clinton Bourne, E. L. 
McPherron, F. M. Paxton, Charles A. Black. 
Irving Brown, James Jay, W. E. Haines, and 
Frank Viets.

"Soil Survey of Smyth County, Virginia," 
U. S. D. A., Washington, D. C., Series 1938, 
No. 16, Jan. 1948, R. C. Jurney, A. C. Orvedal, 
E. F. Henry, H. H. Perry, Edward Shulkeum, 
P. B. Douglas, J. R. Moore, A. M. Baisden, and 
M. M. Phillippe.

Crops
"Tenth Progress Report, 1944-1945," Agr. 

Exp. Stations, Univ. of Alaska, College, Alaska, 
Free Bulletin, Jan. 1, 1947.

"Almond Culture in California," Agr. Ext. 
Serv., Univ. of Calif., Berkeley, Calif., Cir. 103, 
Rev. Jan. 1947, Milo N. Wood.

"Irrigated Pastures in California," Agr. Ext. 
Serv., Univ. of Calif., Berkeley, Calif., Cir. 125, 
Rev. June 1947, Burle J. Jones and /. B. Brown.

"House Plants," Exp. Farms Serv., Dominion 
Dept, of Agr., Ottawa, Can., Publ. 798, Farm
ers’ Bui. 145, Nov. 1947, Wm. Godfrey.

"Research Goes to Market,” Agr. Exp. Sta., 
Colo. A. Gr M., Fort Collins, Colo., 60th Annual 
Report, 1946-1947.

"Short Cuts in Growing Pompon Mums," 
Hort. Sect., Agr. Exp. Sta., Colo. A. £r A/., 
Fort Collins, Colo., Misc. Series Paper No. 364, 
August Mussenbrock•

37
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"Pecan Growing in Florida,” Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Bui. 437 (A 
Rev. of Bui. 191) Oct. 1947, G. H. Blackmon.

"Composition of Florida-Grown Vegetables,
I. Mineral Composition of Commercially 
Grown Vegetables in Florida as Affected by 
Treatment, Soil Type and Locality," Agr. Exp. 
Sta., Univ. of Fla., Gainesville, Fla., Bui. 438, 
Nov. 1947, G. T. Sims and G. M. Volk-

"Kudzu," Agr. Exp. Sta., Experiment, Ga., 
Press Bui. No. 575, Nov. 6, 1946, Julius M. 
Elrod.

"Forest Plantations, Their Establishment, 
Growth and Management,” Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., Sta. Cir. 331, 
Feb. 1948, Daniel DenUyl.

"Sugarcane," Ext. Serv., Miss. State College, 
State College, Miss., Ext. Leaflet 80 (5M ), 
Oct. 1947.

"Use Sorgo ( Sweet Sorghum) for Sirup,” 
Ext. Serv., Miss. State College, State College, 
Miss., Ext. Leaflet 81 ( 10M), Nov. 1947.

"Grow More Corn—Join Mississippi’s 100- 
Bushel Corn Club," Ext. Serv., Miss. State Col
lege, State College, Miss., Ext. Leaflet 82 
(25M ), Ian. 1948.

"Tomato Varieties, Poplarville, 1944-46," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Inf. Sheet 371, July 1946, T. E. 
Ashley.

"Cabbage Varieties, South Mississippi Branch 
Station, Poplarville, 1944-46," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Inf. 
Sheet 372, July 1946, T. E. Ashley.

"Cabbage Varieties, 1947," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Inf. 
Sheet 397, Sept. 1947, John A. Campbell and 
Walter A. Hills.

"Winter Legumes for Cotton Production in 
the Yazoo-Mississippi Delta," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Service 
Sheet 406, Sept. 1947, Perrin Grissom.

"Potato Varieties Tested in Nebraska in 
1946," Agr. Exp. Sta., Univ. of Nebr., Lincoln, 
Nebr., Hort. P. R. # 8 , Jan. 1947, H. O. Wer
ner.

"Varieties of Peas Tested at Lincoln, Ne
braska, in 1943, 1944, 1945," Agr. Exp. Sta., 
Univ. of Nebr., Lincoln, Nebr., Hort. P. R. 
# 9 , Feb. 1947, H. O. Werner.

"Is Rotational Grazing on Native Range 
Practical?" Agr. Exp. Sta., Univ. of N. C., 
Raleigh, N. C., Bui. 360, May 1947, H. H. 
Biswell and J. E. Foster.

",Measured Crop Performance, 1947," Agr. 
Exp. Sta., Univ. of N. C., Raleigh, N. C., Bui. 
361, Jan. 1948, H. L. Cooke and R. P. Moore.

"A Description of Tobacco Varieties for 
North Carolina," Agr. Ext. Serv., Univ. of 
N. C., Raleigh, N. C., Ext. Cir. 302, June 1947, 
Roy R. Bennett and H. R. Garrtss.

"Planting for the Future," Agr. Ext. Serv., 
Univ. of N. C., Raleigh, N. C., Ext. Cir. 305, 
Dec. 1947, John H. Hams.

"Reforestation in Ohio," Agr. Exp. Sta.,

Wooster, Ohio, Spec. Cir. 76, Dec. 1947, 
Robert R. Paton.

"Tree Fruit for Oklahoma," Ext. Serv., 4 
Okla. A &• M College, Stillwater, Okla., Cir.
452, E. L. Whitehead.

"Landscaping Home Grounds,” Ext. Serv., 
Okla. A 6r M College, Stillwater, Okla., Cir.
No. 456, J. C. Garrett.

"Grapes for Oklahoma," Ext. Serv., Okla.
A & M College, Stillwater, Okla., Cir. 457, '• 
E. L. Whitehead.

"Bramble Fruits," Ext. Serv., Okla. A & M 
College, Stillwater, Okla., Cir. 458, E. L. 
Whitehead.

"Preliminary Study of Tree Plantations in 
Oklahoma: Relative Survival by Species, and 
Factors Affecting Survival," Agr. Exp. Sta., | 
Okla. A. 6r M., Stillwater, Okla., Tech. Bui. * 
No. T-29, Jan. 1948, M. Afanasiev.

"Chemical Composition of Sorghum Plants 
at Various Stages of Growth, and Relation of 
Composition to Chinch Bug Injury," Agr. Exp. 
Sta., Okla. A. & M., Stillwater, Okla., Tech. ■ 
Bui. No. T-30. Feb. 1948, James E. Webster, 
John Sieglinger, and Frank Davies.

"Filbert Tree Decline and Loss, Causes and 
Control," Agr. Exp. Sta., Oregon State College, 
Corvallis, Oregon, Sta. Cir. 172, July 1947,  ̂
P. W. Miller and C. E. Schuster.

"Rose Culture,” Agr. Ext. Serv., Pa. State ' 
College, State College, Pa., Cir. 311, Dec. 1947,
A. O. Rasmussen.

"Peacetime Farming in South Carolina, 
1946," Agr. Ext. Serv., Clemson Agr. College, 
Clemson, S. C., Annual Report, 1946.

"A Select List of Varieties of Fruits and 
Vegetables," Agr. Exp. Sta., Univ. of Tenn., X 
Knoxville, Tenn., Cir. No. 84, Issued May 1943 *
( Rev. March 1945; Nov. 1947), Brooks D. 
Drain.

"Ornamentals for Southwest Texas," Agr. 
Exp. Sta., Texas A 6r M College, College Sta
tion, Texas, Bui. No. 695, Oct. 1947, E. Mor- ; 
tensen.

"Rhodes Grass in Texas," Agr. Exp. Sta., j 
Texas A & M College, College Station, Texas, *1 
Cir. No. 116, Sept. 1947, R. C. Potts and 
R, L. Hensel.

"Hairy Vetch Production in the West Cross '• 
Timbers Area," Agr. Ext. Serv., Texas A & M 
College, College Station, Texas, B-155, 1947, i 
E. A. Miller, W. M. Nixon, Jno. R. Stough 
and C. V. Griffin.

"Texas Rescue 46 Is a Better Strain of Res
cue Grass," Agr. Exp. Sta., Texas A 8r M 
College, College Station, Texas, P. R. 1094, , 
Oct. 15, 1947, George C. Warner and R. L. I 
Hensel.

"Seabreeze Wheat," Agr. Exp. Sta., Texas 
A & M College, College Station, Texas, P. R. 
1095, Oct. 23, 1947, E. S. McFadden and 
W. H. Friend.

"Peach Orchard Soil Management Studies," 
Agr. Exp. Sta., Utah State Agr. College, Logan, 
Utah, Bul. 330, Feb. 1948, A. L. Stark and
D. W. Thorne.
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"Research in Farming, The 1946-1947 An
nual R ep o rtA g r. Exp. Sta., Va. Polytechnic 
Inst., Blacksburg, Va., Dec. 20, 1947.

"Save Grain in Feeding Livestock,Ext. 
Serv., Va. Polytechnic Inst., Blacksburg, Va., 
Cir. 462, Oct. 1947.

"Grow More—Save More," Ext. Serv., Va. 
Polytechnic Inst., Blacksburg, Va., Cir. 464, 
Oct. 1947.

"Sugar Beet Production in Irrigated Central 
Washington," Ext. Serv., State College of 
Wash., Pullman, Wash., Ext. Bui. No. 365, 
Dec. 1947, C. Emil Nelson and Everette 
Kreizinger.

"Results of Hybrid Corn Yield and Fertilizer 
Trials in West Virginia for 1947," Agr. Exp. 
Sta., W. Va. Univ., Morgantown, W. Va., 
Mimeo. Cir. No. 59, Feb. 1948, J. L. Cartledge,
E. H. Tyner, R. J. Friant, and B. M. Ritter.

"Muscadine Grapes," U. S. D. A., Washing
ton, D. C., Farmers’ Bui. No. 1785, Issued 
fan. 1938 (Rev. Nov. 1947).

"Report of the Secretary of Agriculture, 
1947," Washington, D. C., Sept. 30, 1947.

Economics
"Avocado Situation in California, 1947," 

Agr. Exp. Sta., Univ. of Calif., Berkeley, Calif., 
Cir. 372, Sept. 1947, Wallace Sullivan.

"Statistical Supplement to Agricultural Ex
periment Station Circular 372—Avocado Situa
tion in California, 1947," Contribution from 
the Giannini Foundation of Agricultural Eco
nomics, Agr. Exp. Sta., Univ. of Calif., Berke
ley, Calif., Sept. 1947, Wallace Sullivan.

"California Asparagus Economic Status 
1946-47," Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Cir. 373, Sept. 1947, Sidney 
Hoos and H. Fisk Phelps.

"Statistical Supplement to Agricultural Ex
periment Station Circular 373— California As
paragus Economic Status, 1947," Contribution 
from the Giannini Foundation of Agricultural 
Economics, Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Sept. 1947, Sidney Hoos and 
H. Fisk Phelps.

"Connecticut Vegetable Acreages 1945-1946- 
1947," Dept, of Farms and Markets, State Dept, 
of Agr., Hartford, Conn., Bui. No. 98, Dec. 
1947.

"Economic Possibilities of Sweetpotatoes as 
a Feed Crop,” Agr. Ext. Serv., Univ. of Hawaii, 
Honolulu, T. H., Ext. Cir. No. 233, Dec. 1947, 
Ralph Elliott.

"Incomes on Typical Farming Systems in 
Torrance County, 1946," Agr. Exp. Sta., 
N. M. A. & M. College, State College, N. M., 
Press Bui. 1017, Nov. 1947, P. W. Cockerill.

"Farmer Worker Relationships in Northern 
Rensselaer County, New York—58 Farms, 
Northern Rensselaer County, New York, 1946- 
47," Agr. Ext. Serv., Cornell Univ., Ithaca, 
N. Y., A. E. 588, Aug. 1947, T. N. Hurd and
C. Herman Welch, fr.

"Factory Meets Farm in North Carolina," 
Agr. Exp. Sta., Univ. of N. C., Raleigh, N. C.,

Tech. Bui. No. 83, Oct. 1947, Francis E. 
McVay.

"Farm Mechanization in the Piedmont," 
Agr. Exp. Sta., Univ. of N. C., Raleigh, N. C., 
Tech. Bui. 84, Aug. 1947, R. E. L. Greene,
H. Brooks fames, and C. G. Dawson.

"Oklahoma Farm Production Prospects for 
1948,” Agr. Exp. Sta., Okla. A & M College, 
Stillwater, Okla., Mimeo. Cir. No. M-171, 
Oct. 1947.

"Farm Organization and Financial Progress 
in the Willamette Valley,” Agr. Exp. S'a., 
Oregon State College, Corvallis, Oregon. Sta. 
Bui. 444, Feb. 1947, G. B. Davis and D. C. 
Mum ford.

"Publications, Dept, of Agr. Econ. and 
Rural Sociology," Agr. Exp. Sta., Univ. of 
Tenn., Knoxville, Tenn., Rural Research Series, 
Mono. No. 60 (9th Rev.), Sept. 20, 1947.

"Woodlands and Farm Economy of East 
Tennessee," Agr. Exp. Sta., Univ. of Tenn., 
Knoxville, Tenn., Bui. No. 204, June 1947, 
R. F. Kroodsma.

"Cost and Efficiency of Producing Sugar 
Beets in Utah, 1945," Agr. Exp. Sta., Utah 
State Agr. College, Logan, Utah, Bui. 329, 
fan. 1948, Earnest M. Morrison.

"Vermont Cooperatives, Their Business Ac
tivities," Agr. Exp. Sta., Univ. of Vt., Burling
ton, Vt., Bui. 540, fan. 1948, Thurston M. 
Adams.

"Virginia Farm Real Estate Situation," Agr. 
Exp. Sta., Blacksburg, Va., Bui. 411, Oct. 1947, 
W. H. Scofield and H. M. Love.

"Report of the Chief of the Bureau of Dairy 
Industry, Agricultural Research Administration, 
1947,” U.S.D.A., Washington, D. C., Sept. 1, 
1947.

"Report of the Chief of the Bureau of Plant 
Industry, Soils, and Agricultural Engineering, 
Agricultural Research Administration, 1947,” 
U.S.D.A., Washington, D. C., Sept. 15, 1947.

"Report of the Chief of the Office of Ex
periment Stations, Agricultural Research Ad
ministration, 1947," U.S.D.A., Washington, 
D. C„ Sept. 15. 1947.

"Report of the Administrator of the Com
modity Exchange Authority, 1947,” U.S.D.A., 
Washington, D. C., Oct. 20, 1947.

"Report of the Manager of the Federal Crop 
Insurance Corporation, 1947," U.S.D.A., Wash
ington, D. C.

"Report of the Solicitor to the Secretary of 
Agriculture, for the Fiscal Year Ending 
June 30, 1947,” U.S.D.A., Washington, D. C.

"Important Recent Achievements of De
partment of Agriculture Scientists,” Office of 
Information, U.S.D.A., Washington, D. C., 
No. 6, Rev. fan. 1, 1948.

"Apple Production by Varieties 1945, 1946 
and 1947," Bureau of Agr. Econ., U.S.D.A., 
Washington, D. C., fan. 1948.

"Flaxseed in American Farming," Bn. of 
Agr. Econ., U. S. D. A., Washington. D. C., 
Tech. Bui. No. 938, Nov. 1947, Weber 11. 
Peterson.
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"Report of the President of the Commodity 
Credit Corporation, 1947," U. S. D. A., Wash
ington, D. C.

"The 14th Annual Report of the Farm Credit 
Administration, 1946-47," U. S. D. A., Wash
ington, D. C.

"Report of the Administrator of the Pro
duction and Marketing Administration, 1947," 
U. S. D. A., Washington, D. C.

"Agricultural Outlook Charts, 1948," Bu. of 
Agr. Econ., U. S. D, A., Washington, D. C., 
Nov. 1947.

"Citrus Fruits," Bu. of Agr. Econ., U. S.
D. A., Washington, D. C., Oct. 1947.

"Annual Report on Tobacco Statistics, 1947," 
Prod, and Marketing Admin., U. S. D. A., 
Washington, IX C., Nov. 1947.

"The 1948 Agricultural Conservation Pro
gram Handbook for: ACP-1948-Mass.; ACP- 
1948-Nev.; ACP-1948-P.R.; ACP-1948-Vt.- 
ACP-1948-VJ.," U. S. D. A.. Washington,
D. C.

"The 1948 Agricultural Conservation Pro
gram Handbook for: ACP-1948-Ariz.; ACP- 
1948-Ark.; A CP-1948-Hau/aii; ACP-1948-lll.; 
ACP-1948-Ind.; ACP-1948-Iowa; ACP-1948- 
La.; ACP-1948-Md.; ACP-1948-Minn.; ACP- 
1948-Mont.; ACP-1948-N.H.; ACP-1948-N.f.; 
ACP-1948-New Mexico; ACP-1948-N .D.; ACP- 
1948-Oreg.; ACP-1948-Pa.; ACP-1948-RJ.; 
ACP-1948-Tenn.; ACP-1948-Utah; ACP-1948- 
Va.; A CP-1948- Wash.; A CP-1948- W.Va.; ACP- 
1948-Wis.; ACP-1948-Wyo.," U.S.D.A., Wash
ington, D. C.

Practical Field Crop Production 

for the Northeast
“Practical Field Crop Production for 

the Northeast” is the title of new book 
published by Rutgers University Press, 
New Brunswick, New Jersey, and 
priced to sell at $4 per copy. The 
authors—Gilbert H. Ahlgren, Robert 
S. Snell, John C. Anderson, and Milton 
A. Sprague, all research specialists con
nected with Rutgers University—have 
brought together a wealth of interest
ing and valuable information with the 
student of Northeastern agriculture in 
mind. In other words this is a textbook 
on soil, crop, and climatic conditions of 
the area designed for the use of teach
ers of crops in high schools, vocational 
schools, and for non-degree courses in 
the agricultural colleges. Filling a 
long-felt need, it is assured that many

copies also will go into the hands of 
farm operators.

The arrangement of the chapters as 
well as the masterly treatment each has 
received leaves little to be desired by 
either the teacher or student. Aside 
from the simplicity and directness of 
presentation, all chapters are well sup
ported by tables, graphs, pictures, a 
glossary, and an index. These, together 
with appropriate chapter summaries, 
suggestions for project activities, and 
pertinent reading references, give this 
book an enviable position among the 
textbooks suitable for the teaching of 
field crops in the Northeastern States. 
The authors are to be congratulated for 
the success of their efforts in adapting 
scientific findings to the practical edu
cational needs of this region.

Winter Grazing Increases . . . Livestock Profits
{From page 26)

These data look more encouraging 
when we consider that this experiment 
was conducted on low price land. Re
turns of $18 per acre on relatively cheap 
land point to the opportunities that are 
available in Mississippi and the South 
in terms of livestock production.

Greater returns can be shown from

an acre of good winter forage by a 
farmer engaged in the dairy business. 
Data shown in Table 3 indicate the 
value of winter grazing in the produc
tion of milk. Five dairy cows on win
ter grazing and 4 pounds of dairy feed 
produced more than 5,000 pounds of 
milk and a net return of $276.50 during
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T a b l e  2 .— C o m p a r is o n  o p  B e e f  S t e e r s  o n  W i n t e r  G r a z in g  W i t h  S t e e r s  F ed  i n  
D r y  L o t  i n  t h e  S a n d y  C o a s t a l  P l a i n  S e c t io n  *

. Groups
Length

of
period

Total 
wt. on 
Nov. 6

Total 
wt. on 
May 20

Average 
daily 
gain 

in lbs.

Total 
value 

Nov. 6

Total 
value 

May 20

Cost of 
fertilizer 

seed, 
labor, 

or feed

Net
returns

Value of 
winter 
grazing 

per 
acre

1. Steers in Dry
Nov. 6 to 

May 20

Nov. 6 to 
May 20

3,950*

4,065*

5,290*

6,035*

0.8

1.14

S533.38

548.81

<952.20

1,086.39

<556.61

350.00

<137.79

187.58
2. Steers on win

ter grazing.. <18.76

* J. B. Gill: Mississippi Farm Research—October Issue 1947, State College, Mississippi.

a 3J4-month period. A similar lot of 
dairy cows fed dairy feed and no win
ter grazing produced 2,762 pounds of 
milk and a net return of only $6.00. 
These data show the value of winter 
grazing to the dairy farmer and indi
cate the possibility of high production 
during the winter months without in
vesting much money in high-priced 
feed. The fact that animals can be 
fed in the fields on growing crops will 
enable the South to produce much more 
beef and milk than has been produced 
heretofore.

Another great advantage of this ag
ricultural endeavor from a financial 
standpoint is that it makes it possible 
for the farmer to market fat cattle in 
the spring as well as in the fall. The 
price of this grade of beef cattle is 
usually higher in the spring than in the 
fall because generally there are not so 
many fat cattle for sale just after the

winter has passed. By utilizing suf
ficient acres of average land in the pro
duction of winter-grazing crops which 
are consumed by beef cattle, the farmer 
can shift his market period from the 
fall, when cattle are usually plentiful, 
to the spring. This will enable him to 
take advantage of the seasonal peak 
price period which will mean more in
come on the farm. This practice also 
has the advantage of fitting into most 
farm enterprises without interfering or 
reducing the other cash crops that are 
normally grown. On many farms there 
are usually idle acres that should be put 
to work and protected from soil erosion. 
Winter-grazing crops or improved pas
tures for summer grazing can be de
veloped on many of these acres. When 
properly mineralized and seeded many 
of these acres will provide income for 
the farmer equal to the income provided 
by the good land and protect the soil

T a b l e  3 .— R e s u l t s  o f  D a i r y  C o w s  on  W i n t e r -g r a z in g  C r o p s  * *

Groups No.
cows

Lbs. Milk 
Nov. 15- 
Feb. 28

Value 
of Milk

Cost of 
Feed

Cost of 
seed and 
fertilizer

Returns 
above cost 

of feed, 
seed and 
fertilizer

No. of 
acres of 
winter- 
grazing 
crops

A ................. 5 5,368 $429.44 $ 70.44 $82.50 $276.50 5
B ......... 5 4,570 365.60 157.00 82.50 126.10 5
C ........... 5 2,762 221.00 215.00 6.00

*A—Cows on winter grazing plus 4 pounds of feed daily. 
B—Cows on winter grazing plus 9 pounds of feed daily. 
C—Cows fed 12 pounds of feed and no winter grazing. 

* * J .  B. Gill: Mississippi Farm Research, October 1947.
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as well. With good winter grazing to 
bridge the gap between fall and spring 
pastures, year-round grazing is no 
longer a distant fantastic dream in the 
South but; a happy reality.

The growing and grazing of winter 
forage crops will no doubt bring about 
many problems that will have to be 
handled by farmers. The idea that 
growing winter-grazing crops will solve 
all agricultural problems should never

be portrayed. Any new agricultural 
practice brings new problems just as 
the use of sulfa drugs and penicillin 
brought about some problems in the 
medical profession. But in spite of 
the problems that may evolve, the prac
tice still has possibilities of helping 
the South cease to be the number one 
economic problem area of the nation 
and develop rapidly into a land of 
opportunity.

Organic Matter and Our Fond Supply
( From page 22)

Our current modern literature con
tains great volumes of facts showing 
what happens to the organic content of 
soils through our farming operations. 
Here are some interesting facts from 
Dr. H. Jenny from the University of 
Missouri. He points out that in gen
eral the organic matter content in soils 
would decline about 25 per cent in the 
first 20 years of farming. The organic 
matter content would decline on the 
average about 40 per cent in the first 
70 years or about 50 per cent in the 
first 100 years of farming. This is

where we are today on most of our 
farms. Where there was little to start 
with, things are in a tough shape. In 
the richest areas the shoe pinched badly 
last year.

Since cultivation increases the rate 
at which organic matter will burn up 
in the soil, it is interesting to know 
that for every ton of organic matter 
turned into the soil about one-half of 
it’s weight, on a dry basis, will rot out 
in two to three weeks, and three-fourths 
of it will rot in six weeks during the 
growing season. Since organic matter
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rots out so fast we need to carefully 
handle our crop rotations so as to have 
this rotting occur at seasons of greatest 
advantage to a new growing crop, 
which in itself will grow new organic 
matter.

Dr. Firman Bear of the New Jersey 
Station gives data showing that the 
organic matter content in the fence row 
of a field was 3.45 per cent. The culti
vated field adjacent had about one- 
half this quantity. Just this small dif
ference in organic matter content made 
the moisture-holding capacity of the soil 
in the fence row higher than that in the 
field by about 4.5 per cent. If one 
should convert this into equal inches 
of rainfall, it amounts to about .7 acre 
inches of water. This is not a minor 
matter when summer drouths come.

Professors C. E. Millar and L. M. 
Turk of Michigan State College point 
out clearly how the organic matter in 
soils is related to the supply of im
portant plant-food nutrients: “The
humus level in mineral soils is very 
closely associated with the supply of 
the nutrient elements, such as calcium, 
phosphorus, potassium, and nitrogen. 
Since plant residues are the source of 
nearly all the soil humus, the quality of 
plant growth and hence the rate of 
humus formation will depend to a 
large extent upon the supply of avail
able plant food in the soil.”

Dr. Bear says the same thing from 
another angle: “Of particular signifi
cance is the discovery that fertilizers, 
even though they may contain no or
ganic matter, are one of the most fruit
ful means of adding organic matter to 
the soils, by reason of the more abund
ant residues and roots of crops that 
have been liberally treated with them.”

Experiments show that it takes chem
ical plant foods to make organic matter. 
Moreover, with lots of humus in the 
soil the added fertilizers work best. 
There are many data to show that the 
loss of rainwater by running off the 
ground is extremely high, and espe
cially on soils that are compacted and

deficient in organic matter. Of course, 
we all know the value of having the 
soil covered with some kind of crop. 
The spring rains are sometimes of 
great intensity for a few minutes, as 
high as at the rate of 10 or more inches 
per hour. During this great intensity 
as much as 80 per cent of the water 
that falls on the ground may run off. 
Not only is there, therefore, a great 
loss of water that the soil would need 
later in the summer, but the water run
ning off the ground does untold dam
age in erosion and in carrying away 
plant nutrients.

Summary

We can summarize in a “nutshell” 
some of the main points in the fol
lowing manner: When soils are low 
in organic matter their porosity is poor, 
and much of the rain that should go 
into the ground runs away. When 
soils are low in organic matter they 
do not have a large capacity for holding 
available moisture, so that when mild 
dry spells come the crops will suffer 
for lack of water. When soils are low 
in organic matter they are very de
ficient in available nitrogen, and crops 
usually starve for this nutrient with the 
consequence that they will be low in 
protein content. When soils are low 
in organic matter they become hard 
and compacted, so that roots have a 
difficult time in growing through the 
soil to pick up plant nutrients. Further
more, the air space will be so slight 
that the roots easily starve for the lack 
of oxygen. When roots starve for 
oxygen they die and the crop is cor
respondingly injured. When soils are 
low in organic matter the crop yields 
are seriously reduced and the yields ob
tained are very inefficient. When soils 
are low in organic matter the response 
of crops to added fertilizer is not as 
good as when the soils are high in or
ganic matter, because it takes a good 
root system to use applied fertilizers to 
best advantage.

When soils are low in organic matter
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Fig. S. This is creating an estate for others and a profit for himself.

farming becomes inefficient, price sup
ports become more necessary, bank 
accounts become rare, purchasing 
power becomes smaller, malnutrition 
is more prevalent, people want more 
government aid, and meatless and egg-

less days become common without a 
Presidential plea. This is a solution 
we can attain through far greater edu
cation both in high and low places on 
the more constructive meaning of our 
modern sciences.

Farm Problems of the Cotton Belt
(From page 14)

proximately 19,000 gallons of milk were 
produced. The value of milk alone was 
nearly $11,000. Also there were sold 
10 cull cows for about $750. Home
grown heifers replaced the culls. Total 
cash expenses of record for fertilizer, 
seed, concentrates, etc., were approxi
mately $1,300. There was probably an 
additional $200 cash cost that should be 
charged, but it could not be definitely 
separated from the cost of other opera
tions on the Station. After deducting 
out-of-pocket costs, there was a balance 
of approximately $10,250. All labor 
costs, depreciation, taxes, etc., would 
need to be paid. But, when it is re
called that two men could handle this 
entire unit, it is apparent that they 
would have a pretty good income from

the operation. And, this was all done 
about 25 miles from Mobile, a city that 
at times has looked to Minnesota and 
Wisconsin for a part of its supply of 
milk.

Nearly all of the cows in this herd 
are grade cows. A number of them 
are producing from 6,000 to 7,000 
pounds of milk per year, in spite of the 
fact that we have been told that our 
climate is not very suitable for high 
milk production. From our own ex
perience and judging the matter as 
laymen, we know that, if we supply 
cows with adequate amounts of feed 
and maintain sanitary conditions, milk 
production in the South even to the 
Gulf Coast may be as profitable as in 
any other section of the country. The
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results obtained fully justify this con
clusion.

The Alabama Agricultural Experi
ment Station system has in operation 10 
production units similar to those just 
described. They are serving as a gen
eral basis for the farm program that is 
developing in our State. These units 
are attracting more attention from farm
ers than any other type of activity of 
the Station. The various units of the 
system attracted more than 28,000 visit
ors in organized groups in 1947. There 
were thousands of visitors who came a 
few at a time that are not included in 
this total. These farmers are being 
shown a production program in opera
tion—one that they may copy or use 
with modifications to fit their condi
tions.

We feel that, in our effort to improve 
the agriculture of Alabama, it is entirely 
ineffective to try to interest farmers in 
improving their lot by a piecemeal pro
cedure. Farmers who have produced 
cotton as the chief enterprise on their 
farms have had a very simple program 
—one that requires but little planning. 
But, when only one additional enter
prise is added, this planning becomes 
more complicated; and if it is a live
stock enterprise, it is much more com
plicated. Animals must be fed and 
cared for on a year-around basis. If the 
added livestock enterprise is to succeed, 
there must be adequate acreages of 
forage, hay, grain, and pasture crops. 
All of the parts must be fitted into a 
whole operation—into a farming pro
gram. It is our opinion that we are 
expecting a lot of farmers if they are 
left to their own initiative to fit into 
over-all farming programs such things 
as development of enough acres each of 
improved pastures, feed and temporary 
grazing crops, and soil improvement 
and increased yields.

If these programs are not adequate 
with respect to both kind and amount 
of grazing and feeds produced, the 
newly attempted livestock enterprises 
will fail. A farmer who has had such 
an experience usually goes back to cot

ton with a never-again attitude. The 
Alabama Station believes that through 
the operation of its several production 
units, farmers will be helped to add new 
enterpises with less risk of failure than 
by any other means.

Now let’s come to the conclusion of 
the whole matter. No one denies that 
Southern farmers have far too little in
come. Many of us believe that they 
can have a much better return for the 
use of their land and for a day’s work. 
If we can do little or no better than 
divide our present income among a re
duced farm population, we will still be 
a very, very poor people. Those who 
subscribe to the idea that this is our 
best chance for economic improvement 
fail utterly to realize the potential but 
undeveloped possibilities in Southern 
agriculture.

The data presented from the Alabama 
production units point the way to a 
possible doubling of the farm income in 
our State, based on the present farm 
population. Farmers of other Southern 
States surely can do as well. All that 
is needed is a clear-cut understanding 
of our major problems, some of which 
have been discussed in this paper, and 
a firm decision to tackle these problems 
so vigorously that they may be solved 
in the not far distant future. Then the 
South will not be the No. 1 Economic 
Problem area of the Nation.

Responsibilities

The responsibility for the solution 
of these problems falls heavily on the 
Experiment Stations of the Southern 
States. However, all Federal Bureaus 
of the U. S. Department of Agriculture 
have a responsibility to help. This is 
the job both State and Federal re
searchers are paid to do.

But, after we in the research field 
have done the best possible job, there 
still remains the job of education. ]ust 
as the manufacturer must dispose of his 
product, so must the results of research 
work be taken to the consumer—the 
farmer. This is all-important. The edu
cational work that needs to be done in
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the South is now much more compli
cated than it was when cotton was the 
chief cash crop. Each new enterprise 
calls for new information, and the adult 
teaching program must expand to keep 
pace with the expansion of the research 
program. For example, we now know 
that we may grow alfalfa on hundreds 
of thousands of acres of land where it 
was thought impossible 12 years ago. 
Just as soon as a farmer has a held of 
alfalfa, there develop questions about 
grazing that he never needed to think 
about before. Then may come worms or 
insects to try to destroy his crop. He 
must have information on these. All 
are new problems to him—and to all 
the agricultural workers who are trying 
to help him with his program. Like

wise, if he adds hog or milk production 
to his farming program to consume this 
alfalfa and the other pasture, feed, and 
forage crops needed, think of the vast 
number of additional things the farmer 
must learn to do—and do both well 
and on time!

It goes without saying that the hired 
help engaged in assisting with the edu
cational program must keep ahead of 
his farmer constituent. All of this points 
up to the fact that agricultural workers 
in the South have at once an almost 9 
unlimited opportunity and a corre-*  
sponding responsibility. We all must 
feel our responsibility so keenly that 
we shall be determined not to fail 
Southern farmers in their time of great
est need.

A 5,000-Acre Water Garden?
( From page 18)

crops growing therein. The concen
trations of nitrogen, phosphorus, and 
potassium associated with satisfactory 
crops were roughly comparable to those 
used in water cultures.

2. Considerable quantities of solutes, 
particularly potassium, were removed

from the marshes in 1947 by the drain
age pumps.

3. There was evidence of mass move
ments of solutes in both horizontal and 
vertical directions. It is possible that 
fertilizers bought by one man may be 
utilized by the crops of another.

Courtesy, Dept, of Public Relations, Ontario Agricultural College

Fig. S. An onion harveat like this bespeaks the ralue of proper management on the Holland-
Bradford marthese
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Needs of the Corn Crop
( From page 20)

There are areas especially in the north
ern part of the corn belt, and probably 
in other localities, where the corn must 
have a small amount of readily avail
able fertilizer added to give it a satis
factory start. This is essential, but this 
starter fertilizer, wherever used, must 
not be confused with the reserve of 
available fertility in soils which finally 
makes a corn crop of the 100-bushel- 
per-acre proportions.

It was revealed in some field tests 
that corn made approximately 75% of 
its increase in total growth after the 

II latter part of July when the first tassels 
appear. During this growth period, 
from first tassels to maturity, the corn 
took from the soil approximately 70% 
of its total nitrogen, phosphorus, and 
potassium. These conditions prevailed 
on land which had a good crop rotation 
and where the soil held a rather large 
reserve of fertility. Part of this reserve 
was that of the natural corn-belt fer
tility. The other part was put in the 
soil by several years of good crop rota

tions and well-planned applications of 
fertilizers. This land was capable of 
producing grain of high quality and 
a yield even above the 100-bushel-per- 
acre level.

On land where both soil and crop 
rotation were neglected, the corn made 
only about 50% of its increase in total 
growth after the first tassels began to 
appear July 23. This corn took from 
the soil approximately 33% of its nitro
gen, 40% of its phosphorus, and only 
10% of its potassium supply between 
the first tassel and maturity. The aver
age grain yield from this mistreated 
land averaged around 20 bushels per 
acre.

To a great many casual observers it 
may appear that corn in the corn belt 
is merely planted, then allowed to grow, 
and finally is harvested and stored in 
various shapes and sizes of cribs. Very 
few of us fully realize the vast amount 
of hard experience, scientific planning, 
and thorough management there is back 
of each hill of corn.

Legumes Improve Drainage and Reduce Erosion
(From page 8)

ir-1)[ 
|J I 
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ing rains, resists erosion, and absorbs 
more water than bare soils. Vegetation 
slows down runoff, which reduces the 
amount of soil that can be carried. The 
water has more time to soak into the 
soil and the soil is more absorptive be
cause it is kept open by the plant roots. 
All our soils were covered by some 
kind of vegetation before they were 
cultivated. Long-time cultivation, really 
not so long in the Corn Belt, has 
changed our soils both chemically and 
physically so that we can no longer hope 
to grow cultivated crops year after 
year without getting into trouble.

A large percentage of the particles in 
fine-textured soils must exist in clusters,

or granules, if they are to possess de
sirable properties. Some of these gran
ules are water stable, that is they do 
not break apart when water comes in 
contact with them. They will even 
resist the force of raindrops to quite an 
extent. These stable granules seem to 
be associated with organic matter and 
plant roots and perhaps also with soil 
organisms.

The only satisfactory way known to 
improve the physical condition of our 
soils is to grow sod crops part of the 
time. Even soils on level topography 
will deteriorate if kept in intertilled 
crops all of the time. The problem 
seems to be—How much of the time

I
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Fig. 3 . Plowing under heavy sweet clover, using equipment owned and operated by Kenneth Royer,
New Richmond, Indiana.

must a soil be kept in sod crops to main
tain the structure in a satisfactory con
dition? Improving the physical condi
tion so soils will drain and reducing 
erosion by vegetation are preferable to 
mechanical means.

Up to now I have been discussing 
vegetation in general. Grasses have a 
very good effect on the physical condi
tion of the soil and for the best re
sults probably should be included with 
legumes in most rotations. Grasses 
are rather shallow-rooted and do not 
extend deep enough to loosen up some 
of the compacted layers that have been 
developing in soils. The reasons le
gumes should be grown are probably

known to most of you. They add nitro
gen to the soil under proper conditions, 
and for the most part they are deeper 
rooted than grasses. I want to make 
clear, however, that all legumes are not 
deep-rooted and do not affect the soil 
to any great depth. Soybeans are an 
example of shallow-rooted legumes..

Sweet clover and alfalfa are our best 
examples of deep-rooted legumes. Their 
roots extend down into the subsoil in 
soils that do not have an impermeable 
claypan or hardpan subsoil. They have 
a beneficial effect by opening up the 
soil and by placing organic matter 
rather deeply in the soil by means of 
their roots.

T a b l e  1 .— E f f e c t  o f  D i f f e r e n t  C r o p p in g  S y s t e m s  o n  W a t e r  A b s o r p t io n  a n d
S o il  E r o s io n  ( 1 ) ,  ( 2 )

Duration 
of ex

periment

Av.
annual
rainfall

Water
absorbed

Soil 
lost 

per year

Years to 
lose one 
inch soil

Year8 Inches Inches Tons
Soil kept bare, uncultivated........ 6 38.68 18.3 34.6 5
Corn, annually................................. 14 40.37 28.1 19.7 7
Wheat, annually.............................. 14 40.37 30.7 10.1 14
Corn, wheat, clover rotation........ 14 40 37 34.8 2 .7 52
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T a b l e  2 .— E f f e c t  o f  D i f f e r e n t  C r o p 
p in g  S y s t e m s  o n  S o il  A g g r e g a t io n  a n d  

C r o p  Y i e l d s  ( 3 )

Cropping system
Degree of 
Aggrega
tion %

Com
Yield
Bu/A

Corn, oats, alfalfa-
bromegrass (2 y r .). . 54 .2 67.9

Corn, oats, alfalfa. . . . 53 .0 58 .8
Corn, oats (sweet

clover)*...................... 45 .2 46 .9
Corn, oats (residues

removed)................... 40 .1 32 .3
Corn (residues re

moved) ....................... 23 .4 25 .9

* Two-year rotation; sweet clover catch crop.

How do legumes improve drainage? 
Deep-rooted legumes, alfalfa and sweet 
clover, open up the soil and permit 
water to be absorbed rather than stand
ing on the surface until it evaporates or 
runs off. Their roots penetrate the com
pacted layers that are developing in 
many of our better soils which permits 
the water to drain through these layers. 
How do legumes reduce erosion ? They 
protect the soil from the force of rain
drops which toss the soil particles in the 
air and make it easy for the water to 
carry them away. They promote 
granulation which makes the soil absorb 
water more readily, thus reducing the 
amount of runoff. They slow down 
the movement of water over the surface, 
thus reducing the amount of soil it can 
carry. Because of their beneficial effects 
deep-rooted legumes should be included 
in crop rotations.

Let us examine some results that have 
been secured by growing deep-rooted 
legumes. The first and one of the most 
informative experiments in measuring 
runoff and erosion losses from field soils 
was begun in 1917 at the Missouri Agri
cultural Experiment Station. Results 
secured from four cropping systems— 
bare soil, corn every year, wheat every 
year, and a rotation of corn, wheat, and 
clover—are sufficient to show the effect 
of a crop rotation, including clover, on 
the amount of water absorbed and the 
loss of soil by erosion.

An experiment conducted by the 
Ohio Agricultural Experiment Station 
shows rather striking effects of different 
cropping systems on soil aggregation 
and crop yields. The soil on which this 
experiment is carried on is a heavy clay 
on nearly level topography. It has given 
little response to fertilizers. The chief 
problem seems to be that under cultiva
tion the physical condition deteriorates 
rapidly if deep-rooted legumes are not 
included in the cropping system. The 
results given in Table 2 are averages 
for the years 1941, 1943, and 1945. The 
experiment was started in 1936.

Infiltration determinations made in 
Iowa on Marshall silt loam show how 
much more water is absorbed by soil 
growing alfalfa than by bare soil. Mar
shall silt loam is a highly productive, 
permeable soil, formed from loess. The 
results of infiltration studies made on 
this soil are given in Table 3.

The soil on the Morrow Plots at the 
Illinois Agricultural Experiment Station 
shows the effect of cropping and fer
tilization on the physical condition of 
the soil. Samples of surface soil from 
the plot receiving fertilizer and on 
which a rotation of corn, oats, and red 
clover is followed, permitted twice as 
much water to pass through in a given 
length of time as a similar amount of 
soil from the plot growing corn con
tinuously (5 ). The corn plot does not 
receive fertilizer. These determinations 
were made in the laboratory and indi
cate nothing more than relative dif
ferences.

The number of examples given to 
show the effects of clovers and alfalfa

T a b l e  3 .— I n c h e s  o f  W a t e r  A b s o r b e d
PER IIOI TU (4 )

Alfalfa Bare
3rd year soil

1st hour........................... 0 .8 8 0 .3 3
2nd hour......................... 0 .6 7 0 .1 3
3rd hour.......................... 0 .6 9 0 .1 3

3 hours............................. 2 .24 0 .5 9
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on the physical condition of soils could 
be multiplied many times. These are 
probably sufficient to show that crop
ping systems which do not include 
grasses and deep-rooted legumes will 
permit the physical condition of the soil 
to deteriorate to the point where sub
surface drainage will become a problem 
and erosion will be accelerated. This is 
especially true of silt loams and finer- 
textured soils even though they have a 
permeable profile to begin with.
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Exit the Equine

(From page 5)

we met a snorting steam tractor haul
ing a separator to another stand, when 
Father would trudge on ahead leading 
the equipage past the road demon, over 
which Kit pretended to be much 
alarmed.

And thus we proceeded to our jour
ney’s end, making the 35 miles in about 
six hours. Our weariness and tardiness 
or our grimy and unkempt looks could 
not be blamed on inanimate, mechanical 
contrivances or upon some inept motor 
repair man, as it is now.

Of course, we sometimes took the 
“stage.” The driver was usually a 
retired liveryman. The small boy rode 
up ahead with the driver, unless there 
was a pretty schoolma’am on the pas
senger list. At such times the space 
on the front seat was strictly reserved. 
Perhaps the sole comfort for us when 
we took the stage instead of our own 
outfit was the chance to see the struggles 
of another driver with perverse horses 
and miserable roads.

If perchance some of our youthful 
zealots found some appeal in the careers 
of overland stage drivers, and pictured 
themselves holding a skein of lines over 
the restless hoofs of triple teams hitched 
to a glorious western carry-all, this fancy

was eclipsed by the swashbuckling airs 
of our home-town hotel bus brigade.

Tired passengers alighting from any 
of our “four trains daily” found half a 
dozen hotel hacks lined up at the edge 
of the depot platform. Almost before 
the conductor and brakemen hit the 
gravel, these vociferous jehus began 
their sing-song, shouting loudly the 
rival claims for high living for a low 
fee which would come to him who took 
a free ride with them to their respective 
hostelries. As soon as the disheveled 
victims had yielded their baggage to 
these intrepid greeters, the whole outfit 
turned tails and larruped down the 
rutty streets at a speed calculated to dis
courage any captive guest from jumping 
out before his name had been scrawled 
on the dingy hotel register.

Today the only remnant of this 
motley crew of jays is the piratical 
taxi pilot, who rides his victims all 
around town to reach a designated 
hotel, only to find every room taken and 
reservations ignored.

Another sacred memory of the depart
ing horse centers in country town fu
nerals. We have lived through scores 
of them, albeit we do not hope to main
tain that record forever. Here indeed
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was a line of duty wherein the plodding 
horse was in his element, as contrasted 
with the enforced slow motion and 
burning headlights common to modern 
obsequies. Family teams and livery 
turnouts were in their glory at such 
times. With such equipages it was no 
trouble to maintain the dignity and 
solemnity so well fitted to the last ride 
behind a fellow citizen. I recall but one 
instance of bad judgment with colts, 
which ended in an upset hearse; but 
luckily, it held the remains of one who 
had “lived fast” and who delighted in 
racing steeds.'

Obsequies for the respected towns
man bring to mind the welcome for the 
statesman or the conquering hero, 
whose rare visits to our bailiwick meant 
milestones of history. When the shin
ing personality arrived, hack driver in 
charge let down the top so that all our 
gawping denizens might bask in the 
radiance of his smiles. No confusing 
glassy reflections or limousine exclusive
ness hid the public servant from his 

I admiring supporters during those bril
liant day parades and evening torchlight 

I processions.
For a time it looked as though the 

milk-wagon man would thumb his nose 
I at progress and stick stoutly to the 

horse, regardless of pasteurization, 
i homogenization, marketing agreements, 

and other lactic innovations. When 
milk dispensers toted their wares 
around in tall cylindrical cans stacked 
in a light wagon, a steady old nag was 
needed to keep the contents from slop
ping over. This advantage plus the 
wisdom and cunning of the trained 

I horse, who acquired such knowledge of 
his daily milk route that he would stop 
or zigzag across streets to serve cus
tomers, acted to keep equine power for 
dairies much longer than for other lines. 
But now, with sealed bottles and carton 
containers the rule, and handy, low- 
hung, easy-driven motor trucks in 
vogue, the days of the dairy horse are 
numbered.

Brewery and dray horses were among 
the last of the draft tribe to quit the

teeming city streets. You probably 
share with me the local pride evinced 
by country-towners in the well-matched 
and handsome, rugged teams who 
“drew our brew” in gurgling kegs from 
depot to the saloons or from the brewery 
to the tavern. You may also recall that 
doughty and muscular owner of a line 
of drays, Mike Lafferty by name, who 
prided himself on three things— stout 
horses, bulging biceps, and a minimum 
of wear and tear on pianos and hard
ware. He and his faithful equines are 
listed among the lost, their places taken 
by huge caravans of mammoth, swiftly 
moving trucks, trundling all night long 
to link the distant metropolis with the 
hamlets in the hills. Moreover, mer
chants often get their goods direct with
out requiring short hauls from the local 
railroad warehouse.

Gone are the cob, the pony, and the 
family driving horse, no longer holding 
tyrannical sway. The natty turnouts 
and four-in-hands infrequently appear 
in our parks, driven by those who think 
they can afford them as a luxury. More 
generally, however, these light-horse 
outfits are used in a professional effort 
to reawaken interest at some of our 
state fairs and livestock shows. Usually 
they are tuned to meet the demands of 
high-toned society. The masses attend
ing our pumpkin shows lean elsewhere 
for their thrills.

THE biggest crowds are seen looking 
at road-burning auto races and bar

rier-smashing motor dashes, or leaps 
from burning airplanes. Uptown the 
old-time hitching posts and tie-racks 
have yielded to compressed air tanks on 
the principal corners of the courthouse 
square.

Over there where our friend the vil
lage blacksmith rapped his resonant 
anvil in days gone by, a vulcanizer of 
rubber tires gives off his smoke and 
smell, and a skillful restorer of busted 
radiators and bent fenders overcharges 
you with nonchalant aplomb. The 
G. A. R. and other later veterans ride 
to the exercises in silent sixes and are
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finally mustered out to glide heaven
ward in the mortuary’s motor cata
falque. Even the infant newly born is 
fetched home in a gas-powered con
veyance, and will see no other kind of 
locomotion in all his future years. We 
who were born at home and first went 
sight-seeing in a lumber wagon belong 
indeed to the same era that witnessed 
the halcyon days of the horse or the 
mode of the mule.

MO ST hopeless of shibboleths vainly 
conjured was the phrase once used, 

“Back to the buggy.” Who of any 
consequence or of any pretentious am
bitions cares to go back to the buggy? 
I don’t and Youth never will—and 
Youth must make the times ahead of us.

Except in some sequestered southern 
valleys or among old tortuous mountain 
roads, the buggy has almost become 
extinct. Here and there you see one 
hidden to the battered top in tall rag
weed, with its busted cushions affording 
a great haven for rats and mice. Once 
I paused with my kids to pronounce a 
silent benediction over such a relic, and 
in doing so I felt like an antiquary, but 
the youngsters imagined I was touched 
with the current heat.

We have one good friend of the horse 
and buggy days left over at Dearborn, 
Michigan, where the late Henry Ford 
spent much money to collect and dis
play all the styles and contraptions 
which went along with the horse in 
its heyday. Yet he has within that 
varnished interior no skeleton or bit of 
taxidermic art to illustrate the source 
of power that pulled the plow and pro
vided us with pleasant courting equip
ment.

Nevertheless, for all these roaring 
changes to a day of quicker trips, I still 
maintain that the good old mare had 
her compensations. My son, for in
stance, cannot ever hope to find his 
automobile mothering a brand new, 
recreated model, which isn’t able to 
get its nose to the ground. Much as 
we get used to certain autos, none of 
them will prick up their ears and

whinny when you reach for the door 
handle. And smoothing a glossy metal 
auto body with polishing cloth some
how does not give you the sense of 
warm and vibrating companionship, 
and even kinship, that you once felt 
when smoothing the nose and forelock 
of a dutiful drafter.

Best of all, do you remember how 
you used to crawl into the haymow on 
summer afternoons to get out of work, 
and lie up there listening to the chump- 
ing and munching of the horse-grinders 
taking their noonday meal? It wasn’t 
half as noisy and nerve wracking as the 
blub and dither that goes on around a 
garage; while the feed you gave the 
horses and mules finally turned up as 
field manure to make more crops— 
which nary a motor car can ever pro
vide.

BU T oh my and dear suz, progress 
must go on and all this looking 

backward won’t do you or me or the 
horse any lasting good. I suppose our 
chances of saving the soil and keeping 
up all our good works on the farm are 
in much better hands with the tractor 
agent and the implement repair man. 
than they were with the aids afforded 
by the draft-horse era. Some say it 
won’t be as cheap, but few people look 
for cheap things nowdays. They want 
results.

It’s far nicer for us elderly codgers to 
be broad-minded about denying our
selves horse collars and hames and belts 
and buckles and breeching to monkey 
around with on rainy days. If we really 
get low spirited maybe we can go away 
back in the rear of the library stacks 
and find us a copy of Black Beauty.

We can read in that book awhile and 
imagine we are again leading some 
favorite colt to water down by the 
bubbling spring, before we go home 
and clean the blamed grease spots off 
the driveway and check the gasoline 
in the car—and find a flat tire to take 
our minds off the horse that cast its 
shoe.
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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
Tomatoes (General) Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vine Crops (General) The Cow and Her Pasture (General)

Reprints
N-9 Problem* of Feeding Cigarleaf Tobacco 
F-3-40 When Fertilizing, Consider Plant-food 

Content of Crops 
S-5-40 What Is the Matter with Yonr Soil? 
11-12-42 Wartime Contribution of the Ameri

can Potash Industry 
J-2-43 Maintaining Fertility When Growing 

Peanuts
Y-5-43 Value & Limitations of Methods of 

Diagnosing Plant Nutrient Needs 
FF-8-43 Potash for Citrus Crops in California 
A-1-44 What's in That Fertiliser Bag?
H-2-44 Efficient Fertilisers for Potato Farms 
AA-8-44 Florida Knows How to Fertilise 

Citrus
QQ-12-44  Leaf Analysis— A Guide to Better 

Crops
P-3*45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfa— the Aristocrat 
DD-5-45 A Case of Combined Potassium and 

Boron Deficiencies in Grapes 
GG-6-45 Know Your Soil
0 0 -8 -4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms
TT-10-45 Kudsu Responds to Potash 
ZZ-11-45 First Things First in Soil Fertility 
H-2-46 Plow-sole Placed Plant Food for Bet

ter Crop Production 
S-4-46 Plow-under Fertiliser Ups Corn Yields 
T-4-46 Potash Losses on the Dairy Farm  
Y-5-46 Learn Hunger Signs of Crops 
AA-5-46 Efficient Fertilisers Needed for Profit 

in Cotton 
BB-5-46 The Soil Is Our Heritage 
HH-6-46 Mistakes Versus Essentials of Pond 

Management for Fish 
NN-10-46 Soil Testing— A Practical Aid to 

the Grower & Industry 
WW-11-46 Soil Requirements for Red Clover 
ZZ-12-46 Alfalfa— A Crop to Utilise the 

South's Resources 
A-1-47 Fertilising Vegetables by Applying 

Fertiliser to Preceding Cover Crop 
B -l-47 The Use of Dipicrylamine in Tissue 

Testing for Potash 
G-2-47 Research Points the Way for Higher 

Corn Yields In North Carolina
1-2-47 Fertilisers and Human Health 
K-2-47 Potash Pays for Peas at Chehalis,

Washington 
N-3-47 Efficient Management for Abundant 

Pastures 
P-3-47 Year-round Grasing 
Q-4-47 Fertilisers for Sugar Beets 
S-4-47 Rice Nutrition In Relation to Stem 

Rot of Rice 
T-4-47 Fertiliser Practices for Profitable 

Tobacco
V-4-47 Don't Feed Alfalfa at the "Second 

Table"

X-5-47 Potato-growing Developments In New 
England

Y-5-47 Increasing Grain Production in Mis
sissippi

Z-5-47 Building and Maintaining Good Lawns 
AA-5-47 The Potassium Content of Farm  

Crops
BB-5-47 More Palatable Grass Is More Nutri

tious
DD-6-47 Profitable Soybean Yields in North 

Carolina
FF-6-47 Community Cooperation in Soil 

Conservation 
GG-6-47 Corrective Measures for the Salinity 

Problem In Southwestern Soils
II-8-47 Whole-farm Demonstrations 
JJ-8-47  Analyzing the Soils of Northwest 

Louisiana 
KK-8-47 Minor Plant Nutrients 
LL-8-47 Reshaping New England Farm Land 
MM-8-47 Fertilizing Potatoes Economically 

in Aroostook County, Maine 
NN-10-47 Let's Replace Guessing with Soil 

Testing
PP-10-47 Potash Fertilization of Alfalfa in 

Connecticut 
QQ-10-47 Fertilizer Placement for Corn on 

Sandy Soils of Minnesota 
SS-10-47 Soil Fertility and Management 

Govern Cotton Profits 
TT-11-47 How Different Plant Nutrients In

fluence Plant Growth 
UU-11-47 Fertilizer Practice for the Ranger 

Sweet Potato 
VV-11-47 Are You Pasture Conscious? 
WW-11-47 At the Tip of the Shoot and the 

Point of the Root 
XX-11-47 Fall and Winter Grasing in Mis

sissippi
YY-11-47 Boron for Vermont Farms 
ZZ-11-47 Some Things to Think About 
AAA-12-47 Soil Aeration and Crop Response 

to Fertilizers— 1947  
BBB-12-47 The Management of Mint Soils 
CCC-12-47 Do Soybeans Cause Clover Fail

ures?
DDD-12-47 Florida Grows Good Pasture on 

Coastal Plain Soils 
A -l-48 Let's Foster Fertility 
B -l-48  Potash Supplies for 1948  
C -l-48 Fertilizers Double and Treble Grain 

Yields in Northern Wisconsin 
D -l-48 A Good Combination: Lespedeza

Sericea and Crimson Clover 
E-2-48 Root Rot of Sweet Clover Reduced 

by Soil Fertility 
F-2-48 Swapping Plant Food for Corn 
H-2-48 Soil Testing and Soil Conservation
1-2-48 Success with Alfalfa in Alabama 
J-2-48 The New Frontier for Midwestern 

F armers

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



Jr * CL ̂ ttur #3gg
4 WMnniedrm

A beautiful girl, emerging from the 
secluded pool where she had been en
joying a swim a la natural, heard a 
rustling in the bushes. “Who’s there?” 

“Willie.”
“How old are you, W illie?” 
“Eighty-nine, dern it!”

A three-year old and his father were 
being pushed toward the rear of a 
rapidly filling elevator. A kindly 
woman turned to the father and said, 
“Aren’t you afraid your little boy will 
be crushed?”

“Not a chance, lady,” answered the 
father. “He bites.”

A good many years ago, in the early 
days of the automobile, a Southern 
Negro was sent to deliver a mule a few 
miles away. It was night and the owner 
of the mule cautioned, “Now, Sam, if 
you see a light coming down the road, 
you get the mule off to one side until 
it goes by.”

The next day, after diligent search 
and inquiry Sam was located in a hos
pital, undergoing heavy repairs. “Sam,” 
inquired the owner of the mule, “why 
didn’t you do as I said, and drive off to 
one side until that light went by?”

“Ah aimt’ do dat boss,” replied Sam, 
“but they was two lights, so Ah took 
aim fo’ de middle!”

Sal—“Cantcha ever say anything ro
mantic, Slim?”

Slim— “Shore, gal. You’re more like 
a rose than anything I ever smelt.”

Five-year-old Janie had picked up 
some swear words and her exasperated 
mother said that the next time she used 
such language she’d have to leave the 
house. There was a next time, of 
course. Janie was promptly ordered 
out of the house.

She sat down on the front steps 
for a while, and presently a neighbor 
lady approached.

“Is your mother home?” asked the 
neighbor.

“Damned if I know,” said Janie, “I 
don’t even live here.”

N O T Q U ITE RIG H T
Teacher (to history student): “You 

want to know why you didn’t pass in 
your history test? Well, your answer 
to the question, ‘Why did the Pilgrims 
go into the wilderness’ was interesting 
from the standpoint of sanitation, but 
it was still incorrect.”

Sweet Young Thing: “Please, could 
you tell me where I could get some 
silk covering for my settee?”

Floorwalker: “Two aisles down and 
one over for the lingerie department.”

INDIGESTION
Laundress: “Ay ban sorry Ay couldn’t 

coomb yesterday, Missus Yohnson, but 
Ay had sooch a pain.”

Mrs. McHunt: “What was it, dys
pepsia?”

Laundress: “Veil, ma’am, it muss 
ben soomting Ay eat. Da doctor call 
it acute indiscretion.”
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FERTILIZER BORATE
monc ecotuMtical

FOR AGRICULTURE
Authorities have recognized th at the depletion of Boron in 
soil has been reflected in lim ited production and poor quality 
of numerous field and fruit crops.

Outstanding results have been obtained with the applica
tion of B orax  in specific quantities, or as part of the regular 
fertilizer mix, improving the quality and increasing the pro
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc.

T h e  work and recom m endations of the S tate  Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food elem ent and is com m only obtained 
from  B orax  since the elem ent does not occur in the pure 
form. Fertilizer B orate is a semi-refined product containing 
9 3 %  Borax.

Fertilizer B orate was placed on the m arket by the m akers 
of “20 M ule T eam  B orax” as a fertilizer grade product to 
save cost of refining and hence to supply B orax at the low
est cost.

Fertilizer B orate is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.
NEW YORK • CHICAGO • LOS ANGELES



When you use V -C  Corn Fertilizer, you can see the results of V-C’s 
better plantfoods in the field. Your com has a healthy, deep-green 
color. Its early, rapid growth ahead of the weeds makes possible earlier 
cultivation. V-C produces vigorous, sturdy plants with greater disease 
and insect resistance. . .  maturity before frost. . .  erect stalks at wheat- 
seeding and husking time . . . and bigger yields of higher-feed-value 
com which sells at a higher market price. V-C’s better plantfoods fill 
out ears to the tip with plump, sound grains. You can see V-C in the crop!

There is a V -C  Fertilizer, containing  V-C’s better plantfoods, manu
factured to meet the needs of every crop on every so il on every farm.

V IR G IN IA -C A R O LIN A  CHEMICAL CORPORATION /  S .
Richmond, Virginia Make the j

Norfolk, Va. • Greensboro, N. C. • Wilmington,N.C. • Columbia,S.C. I  F E R T i L i Z  E R S  1  i Anr*h
Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. • Birmingham, Ala. V  W f7 W  +  /  9 ooa * 
Jackson, Miss. • Memphis, Tenn. • Shreveport, La. • Orlando, Fla. W/ h a tta r l
Baltimore,Md.«Carteret,N.J.*E.St.Louis,lll.«Cincinnati.O.*Dubuque,la.
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New "U.S." Toxaphene 
Formulations

for Cotton Insect Control

T O X A P H EN E-20  
a dust to control cotton Boll Weevil 
and Bollworm, cotton Flea Hopper, 
cotton Leafworm, Thrips, Southern 
Green Stink Bug, Rapid Plant Bug 
and Tarnished Plant Bug.

Dosage: 10  lbs. p er acre

TO X A P H EN E-S-20
contains 4 0 sulphur to control Red
Spider in addition to insects listed
above.

D osage: 10 -15  lbs. per acre

Write for technical data sheet 
and name of nearest dealer.

UNITED STATES RUBBER COMPANY

B O L L  W E E V IL  F L E A  H O P P E R

B O LLW O R M  L E A F W O R M

P L A N T  B U G S

S E R V I N G  T H R O U G H  S C I E N C E
A gricultural Chem ical D irision

1 2 3 0  R o c k e fe lle r  C e n te r, N e w  Y o rk  2 0 , N . Y .



THE PLANT 
SPEAKS

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

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

T H E  P L A N T  SP E A K S T H R U  D E F IC I
EN C Y  SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  P L A N T  SP E A K S, S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  P LA N T  SP E A K S  T H R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLA N T  SP E A K S T H R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est)

Machine Placement of 
Fertiliser (W est)

Ladino Clover Pastures 
(W est)

Borax From Desert to

Potash from Soil tc 
Plant (West) 

Potash Deficiency ir. 
Grapes and Prunet 
(West)

New Soils from Old 
(Midwest)

Potash Production ir.
America (All)

Save That Soil (All' 
Farm (AID

IM P O R T A N T  
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
W ashington 6, D. C.
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THREE ELEPHANT BORAX
supply the boron  . . .  

w here this im portant 

P L A N T  FOOD is n eed ed

The productivity of crops can be seriously affected when a de
ficiency of boron in the soil is indicated. With every grow ing  
season, the need of boron becomes more and more evident.

When boron deficiencies are found, follow  the recommenda
tions of your local County Agent or State Experimental Stations.

mMkWm

i s i

m M m m

D I S T R I B U T O R S

Arnold Hcffman & Co., Providence, R. I., Philadelphia, Pa., Charlotte, N. C. 
A. Daigger & Co., Chicago, III.

Braun Corporation, Los Angeles, Calif.
Burnett Chemical Co., Jacksonville, Fla.

Dixie Chemical Co., Houston, Texas 
Dobson-Hicks Company, Nashville, Tenn.

Ferro Chemical Corp., Cleveland, Ohio and Detroit, Mich.
Hamblet & Hayes Co., Peabody, Mass.

Innis Speiden & Co., New York City 
Kraft Chemical Co., Inc., Chicago, III.

Marble-Nye Co., Boston and Worcester, Mass.
Southern States Chemical Co., Atlanta, Ga.

The O. Hommel Co., Pittsburgh, Pa.
Thompson Hayward Chemical Co., Kansas City, Mo., St. Louis, Mo., Houston, 

Tex., New Orleans, La., Memphis, Tenn., Minneapolis, Minn.
Joseph Turner & Co., Ridgefield, N. J. and Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, Calif., and Seattle, Wash. 
Additional Stocks at Canton, Ohio, Norfolk, Va., and Wilmington, N. C.

IN CANADA:

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

American Potash & Chemical Corporation
122 EAST 42nd STREET

231 S. LA SALLE STREET 
1 CHICAGO 4, ILLINOIS

214 WALTON BUILDING 
ATLANTA 3r GEORGIA

NEW YORK 17, N. Y.

3030 WEST SIXTH STREET 
LOS ANGELES 54,CALIF. .

‘Pioneer Producers of Muriate of Potash in America’
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Work is necessary trhen

Weed Time Cometh

T17ELC O M E rains of summer fall alike upon the just and the unjust, 
■■ both upon the wheat for our needs and those bothersome weeds. 

Luckily, thanks to science, certain synthetic compounds, like 2,4-D 
and patent products similar thereto, arm the farmer with better 
ammunition to conquer vegetative cussedness than he possessed in my 
callow youth.

Were there no weeds and no unfavorable weather, the life of the 
farmer would be so monotonous that agriculture would lose its zest 
and its thrilling gamble. Instead of a modern farmer producing 
enough food to serve 13  other persons besides himself, the rate of in
creased output might soar to perplexing altitudes and make more 
congressional hearings necessary.

Here and there some ambitious agri
culturist tackles the problem of mis
placed plant life with temporary ven
geance. He uses plenty of cuss-words, 
inflammable weapons, and smelly nos
trums, or tar paper on small patches. 
He seldom stops to ponder that Agro- 
pyron repens and Cuscuta arvensis did 
not earn those names for nothing. He 
winds up, however, with more respect

for the so-called “dead” languages when 
he sees how very much alive the nasty 
plants with Latin cognomens can be.

Probably the main difference be
tween widow’s weeds and ordinary 
farm weeds is that, if she wants to, the 
widow can get rid of hers faster than 
the farmer can. Both species are 
mournful enough, and both command 
a modicum of healthy respect.

3



4 B etter  C rops W ith P lant F ood

I  generally return to old Adam and 
Eve for a fresh viewpoint. It seems 
that he and his wife faced a dilemma. 
They found a. big snake in Paradise 
and a riot of weeds when they got the 
gate. Then when Adam began his 
hopeless scrap with quackgrass and 
bindweed he made himself some apple
jack for personal solace. Then lo and 
behold, he saw that snake again! Yet 
if I were choosing between snakes and 
weeds, I, too, would quit the Promised 
Land. The trouble is that some of us 
have inherited both, along with boils 
and amortized mortgages. You can 
doctor the boils, scotch the snakes, and 
haggle off part of the mortgage, but the 
weeds persist forever.

1AM also convinced that weeds and 
not blisters were the cause of Job’s 

lamentations; that weeds drove the 
Hebrews through the Red Sea toward 
Manhattan Island; and that they even 
helped to inspire the ancient patriots 
to fervent oratory. I am also con
vinced that weeds discouraged the 
American Red Man from becoming a 
real dirt farmer. Tracing their influ
ence to modern times, I am sure that 
weeds robbed many of our farmers of 
the bathtubs and other gadgets they 
sorely wanted.

Besides, if it wasn’t for weeds many 
an Extension worker would have to 
consult the research department for 
more new material. But while weeds 
have the right of way, the Extension 
folks always have plenty of new skills 
to discuss in their demonstrations.

In my own research I have found an 
underlying principle about weeds— 
they always come from the adjoining 
farm. They are like measles and the 
itch— somebody always gets them be
fore we do and is more responsible than 
we are for spreading them. Few will 
stand up straight and admit personal 
responsibility for weed invasions.

We blame the wind, the cows, stray 
birds, peddlers, or our neighbor’s lazi
ness, but we never admit that we tested 
our seeds too little and too late. Hu

man nature loves to assume virtues and 
deny discrepancies.

It is apparent that countless tons 
of packaged plant food are uninten
tionally used by farmers and gardeners 
to bolster the annual weed crop and 
make it thrive and tower above the 
tomatoes and the corn. Weeds are hun
gry feeders and lick their chops in glee 
over tasty balanced meals fed to them 
by generous grangers.

You won’t need a Geiger counter or 
a handy set of isotopes to detect the net 
effect of commercial fertilizer and 
rotted manure on the pushing ranks of 
our noxious and less criminal weeds.

One drawback to proper weed con
trol, it is said, is the unworkability of 
township inspection and penalty. That 
is somewhat delicate ground, because 
the philosophy of the bucolic mind be
lieves firmly in freedom to weed ’em as 
he sees fit, or not at all. Any local gov
ernment poking its long nose into pri
vate business is decidedly unwelcome.

T OO often the weed commissioners 
are our own neighbors, who dislike 

being drastic and caustic to us about 
toadflax and corn cockle. Thus the 
local weed eradication campaign drags 
behind.

One or two keen-minded county 
agents contrived to get around this bar
rier by suggesting that all weed inspec
tors be citizens of another community. 
They would travel across town lines 
to prod the livers out of the reluctant. 
Later the plan received some gilt-edged 
incentive through benefit payments to 
farmers who followed ideal systems of 
weed-killing. However, we still have 
weeds so tall that a farm reporter must 
use a tripod on his camera to take pic
tures across their waving tops. A few 
wiseacres have advised sowing hemp 
so that the weeds can simply hang 
themselves.

In all my rambles I seldom spent 
more congenial and cozy time than lis
tening to a weed lecture in wintertime. 
There are wall charts that make every
thing easy and convincing. One for
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gets that the long underground root
stocks and the horny little seeds out 
there in the bare ground are able to 
withstand more zero weather than Ad
miral Byrd and Empire penguins. I 
have heard more arguments against 
weeds applauded and accepted in Jan
uary and forgotten in June than there 
are sow thistles in Minnesota.

We sure take after Old Adam all the 
time. We are eager to clap and holler 
and adopt resolutions in the easy chair, 
but a mite slower in putting them into 
action at sweating time. Yet I would 
raise no barriers against all these 
worthy weed-talkers nor try to deter

them from churching us regularly. We 
and the weeds both need it.

Their first premise is that knowing 
the weeds one from ’tother is the way 
to begin. We cannot possibly exter
minate anything permanently until we 
determine who and what it is, and then 
classify its feeding habits and range of 
adaptability. Hence few untaught 
scribes are better versed in the nomen
clature of weedology than I am, hav
ing sat patiently through many lec
tures and scanned many nature leaflets. 
Still it is a rude shock when I find a 
farmer friend who doesn’t know 
Amaranthus retroflexus from Plantago 
lanceolata, and yet harvests 45 bushels 
of plump wheat to the acre without 
taking dockage.

Then again it is good sport when all 
else fails to hang it on the seedsman. 
Often these gentry deserve it when 
they peddle screenings under bargain 
quotations, making unwary customers

jump to the bait and imagine they 
have a sinecure when they sow three 
acres of alfalfa seed purchased for eight 
dollars and a half.

But out in my own state only about 
15 per cent of all the field seeds put 
into spring cropland comes from reli
able commercial sources. The bulk of 
it is bought or traded with neighbors. 
A good neighbor will either donate the 
best he has or give one a real bargain, 
on the basis of which public spirit it is 
unwise to ask too many questions. It’s 
foolish to seek the real worth of a gift 
horse by peering in his face that way. 
Wait awhile and see how swift he kicks.

Fanning mills are probably no more 
popular as muscle developers than 
grindstones, which is one reason for so 
many bright yellow grain fields ablaze 
with mustard color. Farmers prefer 
working out in the fresh air with a 
cultivator to sticking at a stuffy and 
dusty job indoors with sieves and 
shakers.

One of the finest arrays of flora in 
a natural rock garden I ever beheld 
was at a place where a farmer upset 
his grain wagon near some boulders. 
The painstaking art of man in floricul
ture thus becomes a feeble gesture be
side the natural vigor of untamed plant 
life. Whenever animate life of any 
kind is chased by foes and harassed by 
enemies there seems to arise some 
latent protective power, a will to live 
and multiply. Our weed neighbors 
gain power through being pariahs.

DNCE upon a time the Bishop of 
Newcastle was reported as saying, 

“Agriculture is a controversy with 
weeds.” Agricultural science has taken 
pains to scour the earth and breed up 
new and better specimens of grain and 
corn. Nobody has ever done much on 
the other hand to pedigree the weeds 
or hybridize them or give them a hand 
in their struggle. Yet somehow they 
work out their own improvements and 
their own vigor unaided by man. This 
is like the ragged old buffalo and the 

( Turn to page 50)



Fertilizer Consumption and Supply 
In the North Central States

- J .  X . W e U n 9  '

Agricultural Research Administration, U. S. Department of Agriculture, Beltsville, Maryland

FERTILIZER consumption has in
creased in recent years in all parts 

of the United States, but much more 
rapidly in the North Central and West
ern States than in other sections of 
the country. The increased usage of 
plant food in the North Central Region 
was so outstanding that a study was 
made to determine the reasons for it, 
the prospects for continued growth, 
and the adequacy of production and dis
tribution facilities to supply expected 
future demand.

Personal visits were made and cor
respondence carried on with a number 
of key people in the fertilizer industry 
and the agricultural colleges of nearly 
all of the North Central States in 
order to further the study. The field 
trip occupied about one month in the 
fall of 1947. The persons consulted 
may be classified as follows:

Class Number
Fertilizer manufacturers...................  15
Plant managers.......................................  6
Sales managers........................................  4
Coop executives......................................  6
Retail fertilizer dealers.........................  2

Industry representatives  33

State soil scientists and agronomists 13 
Hybrid Corn Seed Co., soil fertility

expert.................................................  1
Fertilizer control official.................... 1
County agricultural agent................ 1

Scientists.......................................  16

Total.....................................  49

1 Credit is due W alter Scholl and Hilda M . Wal
lace for assistance in the statistical work.

Plant*food Consumption

Each region of continental United 
States has used more plant food each 
season than in the previous one in 
every year since 1933, except 1938 and 
1947. Several of the Eastern and 
Southern States used less in 1947 than 
in 1946, but consumption of plant food 
continued to increase in the North Cen
tral and Western Regions. The per
centage increases of consumption in 
1947 over the 5-year prewar average 
(1935-1939) are as follows:

Region Per cent increase
New England........................  66
Middle Atlantic.................... 72
South Atlantic......................  57
East North Central1  254
West North Central2  586
South Central.......................  140
Western..................................  387

1 Michigan, Ohio, Indiana, Illinois, Wisconsin.
2 Minnesota, Iowa, Missouri, North Dakota,

South Dakota, Nebraska, Kansas.

In those sections where fertilizer has 
been used by almost all farmers (the 
first three regions above), consumption 
increased 57 to 72 per cent. In the 
other regions where many farmers still 
do not use fertilizers, consumption has 
increased relatively much more.

The greatest increases occurred in 
Illinois, Wisconsin, Minnesota, Iowa, 
and Kansas, as may be seen in Table I. 
Farmers in these 5 states in 1947 used
6 to 18 times as much fertilizer as they 
did in 1930, whereas consumption in 
the remainder of the country increased

6
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75 per cent. During the depression 
years of the 30’s, consumption in the 
states mentioned above dropped much 
lower and, with the exception of Kan
sas, the curtailment of consumption 
lasted longer than in the rest of the 
country. The fertilizer used in Wis
consin, Illinois, Minnesota, Iowa, the 
Dakotas, Nebraska, and Kansas in those 
depression years was applied mostly 
to gardens, truck, and specialty crops. 
In 1933 the combined tonnage of 
these 8 states was about one-third of 
what it had been in 1930, while that of 
the country as a whole was about two- 
thirds. In 1930 these 8 states accounted 
for 2.2 per cent of the U. S. total con

sumption of plant food, in 1933 for only 
1.2 per cent, but in 1946 for 8.1 per 
cent. In other words, when farm in
come dropped fertilizer usage in this 
region fell faster than in any other part 
of the country. During the past 5 
years on the contrary it has grown 
more rapidly in this section. Thus in 
the past, fertilizer usage has fluctuated 
much more widely in the North Cen
tral States, except Ohio, Indiana, and 
Michigan, than in the Coastal States.

The North Central Region as a whole 
used 11.6 per cent of the total U. S. 
consumption of plant food in 1930, 10.3 
per cent in 1933, 22.0 per cent in 1946, 
and 25.3 per cent in 1947.

T a b l e  I . — T o t a l  P l a n t -fo o d  C o n s u m p t io n

State and Region 1930 1932 1933 1935 1937 1939 1941 1943 1945 1946 1947*

1,000 tons of N available PjOt1 and KiO

Ohio................... 62 4 32.2 41 1 62 1 76 6 74 3 90.7 116.0 144.9 164.5 173
Michigan........... 29.7 17.2 17 4 24 0 32.2 33.0 45 5 56.2 80 0 90 5 93
Indiana.............. 50.3 17.5 22 2 45.3 55.0 47.5 66.7 93 0 121.7 144.4 149
Illinois................ 8 9 3 .7 3 .7 5 4 8 4 10 7 18.7 33 6 65 3 84.7 98
Wisconsin.......... 12.8 5 .9 3.7 6 9 10 4 10 8 25 7 43 6 66.6 79 4 87

E. No. Central.. 164.1 76.5 88.1 143.7 182.6 176.3 247.3 342 4 478 6 563 5 600

Minnesota......... 4 3 2 6 2.0 3.1 3 6 3 .8 9.3 13.7 30.3 41 0 43
Iowa................... 5 2 2 3 1 0 1.2 2 2 3 .0 6.1 13 6 37.7 48.8 52
Missouri............ 9 6 3.7 4 7 11.7 16 0 13.7 17.8 30 3 37 3 54.2 57
Kansas............. 1 0 .26 .38 1 6 4.2 3 6 5 5 7.2 10 6 13.7 18
Neb., N. D. &

8. D................ 1.2 .21 .27 .41 .8 1.3 1.7 1 9 3 4 7.9 10

W. No. Central. 21.3 9 07 8.35 18.01 26.8 25 4 40 4 66.7 119.4 165 5 180

Rest of U. R . . 1.337 8 732.5 829 5 1,054.0 1.411 0 1.396 0 1.635.1 1.979 8 2.265 0 2.355 0 2.300

Per cent of 1930*

Ohio................... 100 52 66 100 123 119 145 186 232 264 277
Michigan........... 100 58 59 81 108 111 153 189 269 304 313
Indiana.............. 100 35 44 90 109 94 133 185 242 287 296
Illinois............... 100 41 41 61 94 120 208 375 730 947 1,101
Wisconsn.......... 100 46 29 54 82 84 201 342 522 622 680

E.No.Central. . . 100 47 54 88 111 107 151 209 292 343 366

Minnesota......... 100 60 45 72 83 86 214 315 697 942 1,000
Iowa................... 100 44 19 23 42 57 116 260 720 931 1,000
Missouri............ 100 39 50 122 167 143 186 317 390 567 594
Kansas............... 100 26 38 160 415 361 546 724 1,059 1,361 1,800
N. D.. S. D. &

Neb................ 100 17 22 34 67 111 144 159 278 649 833

W. No. Central. 100 43 39 85 126 119 190 313 559 774 845

Rest of U. S . . . . 100 55 62 79 105 104 122 148 169 176 172

1 Includes 3 per cent of P»Os in the phosphate rock used for direct application.
* Calculated from original data rather than the abbreviated figures above. See Table IX  in the Appendix 

for greater details for certain years.
* Preliminary estimate.
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A breakdown of the total plant food 
consumed in each North Central State 
into nitrogen, available P20 5, total 
P20 5, and K 20  for 1936, 1940, 1944,
1945, and 1946 is given in Table IX  
in the Appendix. It should be noted 
that in all these states the proportion 
of P20 5 to the other nutrients is higher 
than in other parts of the country. The 
available plant-food ratio in this region 
when nitrogen is taken as 1 is 1-6.3-2.9 
in 1937, and 1-5.8-3.0 in 1947. The 
corresponding ratios for the country as 
a whole are 1-1.9-1 and 1-2.1-1.1.

A rapid growth is especially note
worthy in Illinois in the total P2Os 
figures. In most states the difference 
between the total P 2Ob and available 
P20 5 is relatively small and can be ac
counted for almost entirely by the in
soluble P2Os of superphosphate. In 
Illinois it is due principally to ground 
phosphate rock. Although Ohio, Mich
igan, and Indiana each use more avail
able P20 5 than Illinois, the latter state 
in 1946 used 193,000 tons, or twice as 
much total P2Os as any other state 
in the North Central Region, and con
siderably more than any other state 
in the United States. The nearest ap
proach was 140,000 tons in North 
Carolina.

Government Programs

Table II shows the tonnages of plant
T a b l e  II .— A v a i l a b l e 1 P l a n t  F ood f o r  W h i c h  A s s i s t a n c e  W a s  P r o v id e d * in  

C o n n e c t io n  w i t h  t h e  A g r ic u l t u r a l  C o n s e r v a t io n  a n d  T e n n e s s e e  V a l l e y  
D e m o n s t r a t io n  P r o g r a m s  i n  t h e  N o r t h  C e n t r a l  S t a t e s  a n d  P e r  C e n t * 
T h a t  T h i s  R e p r e s e n t s  o f  t h e  T o t a l  C o n s u m p t io n , b y  Y e a r s .*

food that farmers obtained in connec
tion with Government sponsored pro
grams from 1940 to 1946, inclusive. 
These were the Soil Conservation 
Program and the Tennessee Valley 
Authority Fertilizer Demonstrations. 
Phosphates comprised the bulk of the 
materials provided, although substantial 
amounts of potash materials were in
cluded in certain years.

The Agricultural Conservation Pro
gram of the U. S. Department of Agri
culture assisted farmers in obtaining 
fertilizers for use in growing soil-con
serving crops in three ways. These 
were (1 ) by direct distribution, (2) 
by issuing purchase orders, good for 
purchase of fertilizers in regular trade 
channels, and (3 ) by reimbursement 
for fertilizers bought with the farmer’s 
own funds. In 1942 and 1943 the Gov
ernment paid on the average approxi
mately 95 per cent and the farmer 5 
per cent of the cost of fertilizers used 
in approved practices under the Soil 
Conservation Program. In later years 
the farmer’s share of the cost has been 
increasing until in 1947 it was, on the 
average, about 35 per cent. His share 
of the cost in a given state is the same, 
no matter which of the 3 plans men
tioned above is operating.

Very little plant food was accounted 
for by Government action in the North 
Central Region prior to 1940. Even in

1940 1941 1942 1943 1944 1945 1946

1,000
tons

Per
cent

1,000
tons

Per
cent

1.000
tons

Per
cent

1,000
tons

Per
cent

1,000
tons

Per
cent

1,000
tons

Per
cent

1,000
tons

Per
cent

E. No. Central.. 
W. No. Central. 
Rest of U. S .. . .

5.5
2.5 

161.1

2.5
7.6 
9.1

15.3
7.9

180.6

6.2
19.5
9.4

43.1
13.3

186.4

12.9
24.0

9.0

106.9
33.8

282.0

30.1
50.5
11.8

96.3
40.1

258.7

22.8
40.6

9.6

146.3 
44.0 

346 9

32.4 
40 9 
12.1

168.8
59.0

359.4

31.8 
40 6 
11.6

1 For total P2O5 see Table I X  in the Appendix. „
2 Starting in 1942 the farmer has borne part of the cost. See text under “ Government Programs.
3 Calculated from the original data rather than from the abbreviated figures. .
4 Program years. For the Tennessee Valley Authority this means years ending June 30. For tM 

Department of Agriculture the years ended on various dates until 1943 when all states in this region 
ended their years on December 31. Since then they are on a calendar year basis. The 1943 Agricultural 
Conservation Program year was IS  months long for the North Central States. The total consumption 
data used to compute the percentages are given for a part of the years in Table IX .
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that year it was comparatively small. 
The Agricultural Conservation Pro
gram expanded rapidly, however, from 
1940 to 1943 and became important in 
all of the Midwestern States except the 
Dakotas and Nebraska.

The total consumptions of all fer
tilizers in the North Central Region 
in 1945 and 1946 were 2,837,495 and 
3,440,010 tons, respectively. In the 
same years the Agricultural Conser
vation Programs for these states in
cluded 1,045,093 and 1,291,584 tons, or
36.8 and 26.6 per cent, respectively. 
The Tennessee Valley Program in the 
North Central Region consumed 2,860 
and 2,651 tons of fertilizers in these 2 
years. The T . V. A. programs there
fore involved only a few hundred tons 
of plant food in each of the Midwest
ern States. None was supplied by 
T . V. A. in the Dakotas and Nebraska.

During the past 4 years Government 
programs have accounted for about 
one-tenth of the total plant-food con
sumption in the United States, but in 
most of the North Central States this 
part has been from one-quarter to one- 
half of the total.

Consumption of fertilizers that were 
used without the assistance of the Gov
ernment programs in the North Cen

tral Region did not grow as rapidly 
as the total consumption shown in 
Table I. Table III makes the com
parison.

T a b l e  I I I . — I n c r e a s e s  i n  C o n s u m p 
t io n  o f  P l a n t  F ood b y  F a r m e r s  
w i t h o u t  G o v e r n m e n t  A s s i s t a n c e  
a n d  T o t a l  I n c r e a s e , 1 9 3 0 -1 9 4 6 .

State
Without

assistance Tota

Ohio..............................
Michigan.....................
Indiana........................

Per cent 
98 
83 

123

Per cent 
164 
204 
187

Illinois.......................... 575 847
Wisconsin.................... 243 522

E. No. Central.. . . 141 243

Minnesota...................
Iowa.............................
Missouri.......................
Kansas.........................
N. D., S. D. & Neb..

537
460
217

1,100
533

842
831
467

1,261
549

W. No. Central. . . 400 674

Rest of Country........ 49 76

The increases for Ohio, Michigan, 
and Indiana without Government as
sistance are about double that of the
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country as a whole. Those for Wis
consin and Missouri are about 5 times 
and for the other North Central States 
10 or more times as great as that for 
the rest of the country.

Rock Phosphate
Finely ground phosphate rock was 

used as a fertilizer previous to 1940 
principally in Illinois and Florida. The 
quantities consumed from 1940 to 1946 
in each of the North Central States are 
given in Table IV.

The Agricultural Adjustment Ad
ministration bought and supplied 
ground phosphate rock for the first 
time in the 1941 program. In 1941 
and 1942 this material was thus used

only in Illinois. The cost of its use 
for given soil conservation purposes, 
however, was partly reimbursable in 
all or nearly all of the North Central 
States even before 1941. The total 
consumption increased tenfold from 
1940 to 1946, and two-thirds of the 
total in 1946 was provided by the De
partment of Agriculture either directly 
or indirectly. The conservation pro
gram in 1946 involved 357,348 tons 
of rock phosphate in the East North 
Central States and 8,384 tons in the 
West North Central States. Before the 
program began Illinois had been apply
ing about 50,000 tons and Indiana about
5,000 tons annually. All the rest of 
the Midwest together used 2 or 3 thou-

T a b l e  I V .— C o n s u m p t io n  o f  P h o s p h a t e  R o c k  i n  t h e  N o r t h  C e n t r a l  S t a t e s  
a n d  P e r  C e n t  o f  t h e  T o t a l  C o n s u m p t io n  U s e d  i n  A g r ic u l t u r a l  C o n se r v a t io n  
P r o g r a m s , b y  Y e a r s .1

State & Region 1940 1941 1942 19432 1944 1945 1946

Tons

Ohio.......................
Michigan..............
Indiana.................
Illinois...................
Wisconsin.............

E . No. Central.

Minnesota................
Iowa...........................
Missouri....................
Kansas......................
N.D., S. D., & Neb.

W. No. Central. 

Total...............

80 235 70 180
97

6,081
175,581

1,352

941
555

13,068
218,992

2,499

779
633

20,505
381,751

2,846

1,986 
1,273 

25,751• 
498,162' 

2,620

3,948
47,823

586

5,887
68,290

869

6,468
128,904

767

52,437 75,281 136,209 183,291 236,064 406,514 529,792

125
530
922
440

210
314
542

60

40
1,972

916
200

40

730
6,025
1,412

250
148

1,573
6,783
2,136

240
57

1,865
10,327
4,908

960
120

1,194
273
722

2,189 2,017 1,126 3,168 8,565 10,789 18,180

54,626 77,298 137,335 186,459 244,629 417,303 547,972

Per cent of total used in Agricultural Conservation Program2

E. No. Central................ 0 7.91 10.32 77.16 75.62 68.02 67.45
W. No. Central............... 0 0 0 49.62 53.96 60.99 46.11

Total..................... 0 7 .70 10.23 76.69 74.86 67.84 66.74

1 The tonnages shown in the Table are for calendar years. Data for the Conservation program used in 
calculating the percentages were for program years. ■

2 The data for periods prior to 1943 for the Conservation Programs are for years ending September « .  
The 1943 data are for IS months ending December 31. Since then the programs coincide with tne 
calendar year.
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sand tons. In 1946 Midwestern farm
ers bought about 181,000 tons in addi
tion to that secured in connection with 
the program. The usage for other pur
poses, therefore, increased about three
fold.

Rates of Application
The increase in consumption of plant 

food in the Midwest is due both to 
larger applications per acre by farmers 
who have long used fertilizer and to 
new usage by consumers who never 
used it before. Even now, however, 
only a relatively small percentage of the 
farmers in the western part of the 
North Central Region use fertilizers. 
This is clear from the rates of plant- 
food consumption per acre shown in 
Table V.

T a b l e  V .— A v e r a g e  R a t e  o f  P l a n t -food  
C o n s u m p t io n , 1 9 4 6  F i s c a l  Y e a r

Region or State

Pounds per 
harvested acre

Available
plant
food

Insol. P2O6 

in rock 
phosphate

South A tlantic........ 82 i
New England........... 76 1

Middle Atlantic. . . . 46 1

North Central.......... 7 2 .1
Ohio........................ 29 .11
Indiana.................. 25 1.3
Michigan............... 21 .09
Wisconsin............. 14 .14
Illinois................... 7 .7 14.5
Missouri................ 7 .7 .23
Minnesota............ 4 .2 .06
Iowa....................... 3 .9 .27
Kansas................... 1 .0 .03
Nebraska.............. 0 .25 .000
North D akota.. . . 0.21 .000
South D akota... . 0 .06 .004

1 Not available but known to be relatively small.

In comparing these rates of plant- 
food consumption the following facts 
should be kept in mind. The North 
Central Region not only has naturally 
productive soils, but also grows rela
tively larger acreages of those legumes

that are highly efficient nitrogen-fixers 
than other sections of the country and 
is primarily a livestock region, where 
considerable portions of the nutrients re
moved by cropping from soils are re
turned in manures. Midwestern crops, 
therefore, have available larger quanti
ties of plant nutrients from non-fer
tilizer sources than those grown on 
most soils in other regions. In the 
western part of the North Central Re
gion soils are not subject to severe 
leaching, which makes maintenance 
of the productivity of soils in regions 
of heavy rainfall so difficult.

Shortages
Serious shortages of plant food oc

curred in the West North Central 
States as compared with the demand 
during the past year. Nitrogen and 
potash were short of meeting the de
mand for separate applications during 
the spring of 1947 and probably will 
be again in the spring of 1948. The 
principal shortage during the fall of 
1947 was potash. As a result many 
companies allocated all or most of their 
supplies of nitrogenous and potassic 
materials to the manufacture of mixed 
fertilizers. Farmers in many cases were 
required to accept mixed fertilizers 
containing a higher proportion of P>05 
than was wanted or to do without. 
For example, many farmers asking for 
4-12-8, which is recommended for cer
tain crops in these states, were unable 
to get it and had to take 2-12-6. For 
certain conditions in this region agrono
mists recommend the use of muriate 
of potash alone or 0-9-27 fertilizer. The 
closest substitute that many planters 
could buy was 0-12-12.

In the western part of this region 
even superphosphate was locally short 
of meeting the demand at times during 
the past year. The large expansion in 
usage of rock phosphate both for soil 
conservation and other purposes was 
partly due to shortages of superphos
phates. Recently 18 to 20 per cent 
superphosphate has been shipped into 
this region from points more than a
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thousand miles away. The average 
shipment from the plant to the farmer 
in this part of the country is over 100 
miles. These long hauls make double 
superphosphate more economical in this 
area. Many fertilizer manufacturers in 
this region would use more double su
perphosphate (40 to 50 per cent grades) 
if they could get it.

Minnesota, Wisconsin, and Missouri 
would have consumed something like 
30 per cent more fertilizer in 1947, ac
cording to the best informed opinion 
in the region, if all kinds and grades 
had been freely available. The demand 
in Kansas and Iowa appears to have 
exceeded the supply by as much as 
75 per cent.

Although no serious shortages were 
reported in Ohio, Indiana, and Michi
gan during the past year, many farmers 
could not buy exactly what they wanted 
or what the local agricultural scientists 
were advocating. The fact that many 
farmers have not been able to buy

nitrogen and potash materials sepa
rately even in this section, where short
ages were less acute, is indicated not 
only by the farmers’ complaints but 
also by the statistics.' For example, the 
percentage of the total consumption of 
nitrogen used as a separate applica
tion in Ohio declined from 25 in 1939 
to 11 in 1947. Similar figures for pot
ash are 2.3 and 0.3. Both manufac
turers and agronomists told the writer 
that the only reason 2-12-6 continues 
to be sold in the North Central Region 
in considerable tonnages is because of 
insufficient supplies of N and K 20  to 
make the grades now recommended by 
agronomists.

The situation is now improving be
cause of new plants that are coming 
into production in this region. In
creasing quantities of fertilizers are 
also moving into this part of the coun
try from eastern and southern plants. 
In October 1947 every plant visited ap
peared to be well stocked with super

Fie. 2 . Control panel of an automatic fertiliser mixing unit now in use in several Midwctern
plants. The formula for a mixture of six or less materials is set up on the dials and
punched for the number of tons desired. The machine then automatically starts mixing
tinues until the number of tons set up has been delivered or a storage bin runs out
In either case, the machine stops, a bell rings, and if the stoppage is due to an empty bin, a

warning light indicates which bine
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phosphate and some grades of mixed 
fertilizers. The impression was gained 
that much larger stock piles are now 
on hand in fertilizer plants than a 
year ago.

Reasons for Increased Consumption

The reasons for the rapid expan
sion of fertilizer usage in the past dec
ade are discussed in publications by 
Truog 2 and by Monthey.8 Many ad
ditional reasons were given by the key 
people interviewed in this study.

The various reasons may be sum
marized in the order of their im
portance in bringing about the changes 
in consumption, according to the view
point of the majority, under the follow
ing headings: (1 ) farm income; (2 ) 
education and demonstration; (3 ) 
changes in crops; (4 ) soil depletion; 
and (5 ) miscellaneous.

Practically everybody consulted gave 
high farm income or crop prices as 
the most important reason for the phe
nomenal rise in demand in the past 5 
years. In recent years most Midwest
ern farmers have had more ready 
money than they ever had before in 
their lives. Although more fertilizer 
was obtainable, many other things, 
such as certain kinds of farm machin
ery, automobiles, radios, etc., which 
the farmer and his family wanted, were 
more difficult to obtain. Furthermore, 
during every season since 1939 the 
farmer has been reasonably sure of a 
good market for all the crop he could 
produce and the price of fertilizers has 
increased very little in comparison. Un
der such circumstances fertilizer con
sumption was bound to increase. Did 
it increase in proportion to the greatly 
enlarged income from crops in recent 
years?

In Table VI are shown the expendi
tures for fertilizers in relation to income 
from crops and government payments 
in 3 Midwestern States for the past

* Fertilizer usage in the Midwest. Emil Truog. 
Plant Food J. 1 (No. 2) 6-9 (1947).

* Thirty years of building up the soils in Wis
consin. L. G. Monthey. Better Crops with Plant 
Food. 31 (No. 1) 6-10, 44, 45 (1947).

T a b l e  V I . — F e r t i l i z e r  E x p e n d i t u r e s  
i n  C e n t s  P e r  D o l l a r  o f  P r e v io u s  
Y e a r ’s  C a s h  F a r m  I n c o m e  f r o m  
C r o p s  a n d  G o v e r n m e n t  P a y m e n t s  i n  
3  N o r t h  C e n t r a l  S t a t e s .

Ohio
Indi
ana

Min
nesota

Cerda Cent 8 Cerda
1925......................... 8 .8 7 .6 l
1926......................... 8 .3 7 .8 l
1927......................... 7 .6 7 .7 x
1928......................... 8 .7 8 .4 .65
1929......................... 11.3 12.9 .61
1930......................... 10.5 11.6 .76
1931......................... 8 .5 8 .7 .97
1932......................... 5 .4 6 .1 .81
1933......................... 8 .3 8 .2 .79
1934......................... 9 .5 9 .9 .66
1935......................... 8 .7 8 .0 .60
1936......................... 9 .1 9 .6 .44
1937......................... 8 .6 9.1 .55
1938......................... 8 .0 8 .1 .46
1939......................... 10.6 9 .4 .58
1940......................... 8 .8 8 .1 .63
1941......................... 10.6 9 .3 .58
1942......................... 10.5 9 .5 .71
1943......................... 8 .6 7 .3 .84
1944......................... 9 .5 7 .9 .71
1945......................... 9.1 8 .5 1.04
1946......................... 8 .7 9 .0 1.66

1925-39 Av............ 8 .80 8 .88 .66
1940-46 Av 9.39 8.51 .88

Standard error of 
the mean............ 1.23 1.42 .26

1 Data not available.

22 years. These 3 states are the only 
ones in the region for which the needed 
basic data are readily available. The 
results for years from 1925 to 1943 are 
computed from data given by Meh- 
ring.4 Those for subsequent years were 
calculated in the same way from new 
data. In making these calculations, 
deductions were made for the fertilizers 
used in Government programs. Ex
penditures for fertilizers were also com
pared with total cash farm income, but 
the correlation through the years 1925 
to 1946 is not quite as good as with 
income from crops and government 
payments only.

* Fertilizer expenditures in relation to farm in
come. A. L. Mehring. Better Crops with Plant 
Food. 28 (No. 8) 10-16, 47-48 (1944).
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Although total farmer expenditures 
for fertilizers in Ohio and Indiana 
have increased sevenfold in 1946 as 
compared with 1933, they have repre
sented about the same proportion of 
cash farm income from crops plus gov
ernment payments in both states in 
every year for which the data are avail
able. The average is very close to 9 
cents out of every dollar received. The 
figures for recent war years are not 
statistically different from the similar 
figures for prewar years. To be con
sidered different statistically, they must 
differ by more than double the stand
ard error, which in the case of Ohio 
is 1.2 cents and in that of Indiana 1.4 
cents. Thus it appears that the farmers 
of Ohio and Indiana continue to spend 
the same proportion of their income for 
fertilizer that they did 20 years ago.

In the case of Minnesota, however, 
the facts are clear that farmers are 
now spending a larger part of their 
income for fertilizers than they did 
20 years ago. In 1946 they spent more 
than twice as much in proportion. The 
farmers of Iowa, Missouri, Kansas, 
Wisconsin, and Illinois are also spend
ing a larger fraction of their income for 
this purpose.

Commercial fertilizers regularly cost 
more delivered in the central states 
than they do in the coastal states. On 
the other hand, crops bring higher 
prices on eastern farms. For example, 
a ton of 2-12-6 fertilizer in 1945 cost 
about $30 and $38 in Georgia and 
Iowa, respectively, but the average 
prices paid farmers for corn in 1945 in 
Georgia and Iowa were $1.50 and $1.03 
per bushel, respectively. Under present 
average Minnesota and Iowa condi
tions it takes 50 cents worth of com
mercial nitrogen to produce one bushel 
of increased corn yield, which can be 
sold for much more than the total 
cost of production. During the years 
from 1931 to 1940 the average amount 
of nitrogen required to increase yields 
by one bushel cost about 40 cents, but 
during this decade the average price 
paid for corn at the 5 largest Midwest

ern markets was 61.1 cents per bushel 
and the average price paid in Iowa was I
53.0 cents. The average price in Iowa ! 
exceeded 50 cents in only 4 of these i 
10 years. The highest was $1.07 in 
1936 and the lowest 28 cents in 1931. 
Therefore much of the extra corn that 
could have been produced in this area ■ 
by applying commercial fertilizers t 
would have been worth less or very 
little more than it cost to produce it. : 
For the reasons stated above, the level 
of farm income has to be higher in the 
Midwest in order to make the use of j 
fertilizer profitable for general field ; 
crops than it does in the coastal states. ! 
Farm income in the West North Cen- 1 
tral States has been above this level in ! 
recent years, but was below it much j 
of the time prior to 1939.

Relatively large acreages of high I 
value crops, such as tobacco, potatoes, | 
truck, and citrus, are grown in the J 
eastern as compared with the central | 
states and a very large part of the total 1 
consumption of fertilizers is on such j 
crops. These facts, of course, account I 
for many of the differences in average I 
consumption rates on all crops among I 
various regions.

The consensus of opinions expressed I 
to the writer is that the Agricultural I 
Conservation Program has been first I 
in effectiveness among the forces of j 
education and demonstration in get- I 
ting farmers to use fertilizer in the I 
North Central Region.

Some of the industry representatives I 
interviewed felt strongly that the col- I 
lege and extension people should have I 
advocated the use of commercial fer- I 
tilizers much more vigorously than they I 
did before the war. Although the I 
agronomy and soils departments of our 1 
midwestern colleges and experiment I 
stations have been accumulating ex- j 
perimental evidence on responses to I 
each of the major plant nutrients on I 
crops grown on various soils for many I 
years, many of the scientists west of 
the Mississippi River did not urge the I 
general use of commercial fertilizers on 

( Turn to page 40)



SCS Photo
Fig. 1. Cattle harvest grass from this native grass pasture without cost to the owner and produce 
beef, while the grass protects the soil. Red Plains Conservation Experiment Station, Guthrie,

Oklahoma.

More Abundant Living 

With Soil Cnnservatinn
E y  J J a J e y  ^ 4 .  S b a n i e f  

Soil Conservation Service, Guthrie, Oklahoma

TtTATURE has endowed the great 
ill Southwest with millions of acres 
of fertile soil which gradually are being 
depleted of plant nutrients by wind and 
water erosion and the continual pro
duction of crops. The business of every 
farmer is to remove as large a crop as 
the soil' is capable of producing, but 
failure will result eventually, regardless 
of the productivity of the land, unless 
provisions are made for controlling ero
sion and maintaining fertility.

Henry G. Bennett, President of Okla
homa A. and M. College, says that if 
Oklahoma continues to lose soil in the 
next 53 years as rapidly as during the

past, agriculture will be confined to a 
few isolated, protected valleys. The 
policy of every landowner, therefore, 
should be to adopt a system of farm
ing which will conserve the maximum 
amount of soil resources. At the same 
time, however, he must provide a liv
ing for himself and family.

In addition to the demands of our 
own people for food, we are now faced 
with the problem of supplying food to 
war-devastated countries in Europe and 
the Orient as a means of establishing 
peace and reducing starvation. When 
human food is produced, it takes plant 
food from the soil and increases ero-

15



sion which hastens permanent damage 
to the land. As the soil is depleted, 
there is an increased demand for more 
intensive use of the remaining land on 
which crop farming can be maintained. 
This means less good land for fewer 
people, and finally starvation.

As Elmer T . Peterson of the Daily 
Oklahoman has pointed out, “Man’s 
living is derived from the soil alone, 
and as long as people and soil survive, 
the real resources of civilization sur
vive.” H. H. Bennett, Chief of the 
U. S. Soil Conservation Service, and his 
associates have repeatedly stressed that 
our real wealth is in the precious top- 
soil, as virile people and fertile soil go 
together. You cannot have one with
out the other.

Nature once had all the land pro
tected with grass and other thick-grow
ing vegetation; but as man destroyed 
this cover, severe erosion started. The 
average soil loss from bare, hard, fallow 
land at the Red Plains Conservation 
Experiment Station, Guthrie, Okla
homa, was 1,100 times more and the 
runoff water 31 times more than that 
from Bermuda grass. This is convinc
ing evidence that soil erosion was not 
a major problem when this country 
was covered with grass and timber.

16

Sound Land Use

Although thick-growing plants con
trol erosion and rebuild soils, all the 
land cannot be put to grass or other 
permanent vegetation. Certain annual 
food crops must be grown on cultivated 
land. These crops can be safely grown 
on the more level, deep, permeable 
soils if the soils are protected from 
erosion by adequate soil conservation 
measures. The shallow, sloping, highly 
erodible soils, as well as others unsuited 
for cultivation, are more stable and use
ful when put to permanent vegetation 
and used for livestock production. The 
basis, therefore, for getting more food 
is an understanding of land capability : 
and nature’s methods of protecting and 
developing soil, water, and vegetation.

The soil, slope of the land, crop J 
adaptation, and management of each j 

farm are different. That is why trained 
personnel should make a complete in- j 
ventory of every acre of an individual j 
farm and recommend the uses for ! 
which each type of land is best fitted. | 
Such factual information provides the . 
basis for the planning of a coordinated j 
soil conservation program that in
cludes: (1 ) Sound land use; (2 ) right ' 
combination of conservation practices; !

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

I

.  |
Fig. 2 . Crop Rotations Conserve Soil. The piles of soil represent the average annual amount oI 
erosion from the different crops in the rotation since 1930  at the Red Plains Conservation Expert* j 
ment Station, Guthrie, Oklahoma. Pile 1, on the left, was from continuous cotton, while Piles 2, 3. 
and 4  were from the respective crops of wheat, sweet clover, and eotton in the rotation. Durlai I 
the last three years of this period, the yield of the cotton in the rotation was 68  per cent greater

than that from the continuous area.

SCS Photo
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SCS Photo
Fig* 3* Dairy cattle grazing on hairy retch that is being used in a crop rotation lor soil protection 
and improvement near Pryor, Oklahoma* It produces excellent pasture from about March 1 to 
May 15 in this area* At this time the cattle must be removed if a seed crop is produced* Vetch 
together with adequate mineral fertilisation has increased the yield of cotton about 50  per cent 

on the Red Plains Conservation Experiment Station, Guthrie, Oklahoma.

(3) maintenance and improvement of 
soil productivity; and (4 ) economically 
sound farm management.

Sound land use and practical con
servation farming make up the first 
line of defense against erosion and pro
vide an opportunity for greater produc
tion. Livestock make grassland useful 
and restore to the soil the life-giv
ing elements needed by growing plants. 
Soil conservation and balanced farm
ing are being accompanied logically 
and profitably by sound development 
of the livestock industry.

Controlling Erosion

The most effective method of con
trolling erosion is with grass and other 
thick-growing vegetation. During the 
last 16 years, the average annual water 
loss from grassland was 97 per cent less 
than that from an adjacent bare, hard, 
fallow area on the Station at Guthrie. 
A simple crop rotation on cultivated 
land has reduced the runoff water 33 
per cent and soil loss 76 per cent an
nually. At the Wheatland Conserva
tion Experiment Station, Cherokee,

Oklahoma, terraces and contour culti
vation reduced the annual water losses 
through runoff 42 per cent the last five 
years on deep, fertile soil. This water 
was stored in the soil for plant use and 
did not contribute to the flood waters 
of the local streams. The water that 
did leave these fields moved slowly and 
carried only small quantities of soil. 
Water allowed to flow swiftly, however, 
carries large amounts of soil.

Most of the land suitable for culti
vation is subject to either wind or water 
erosion. The most desirable erosion 
control practice for deep lands in the 
humid area is a well-planned system 
of terraces designed to reduce the 
amount and velocity of runoff from 
fields, supplemented by crop rotations. 
It is also advisable for all cultivation to 
be conducted on the contour and the 
cropping system to include as many 
close-growing, sod-like crops of leg
umes and better grasses as possible. 
In addition to the conservation of crop 
residues and the use of manure, lime 
and fertilizer are recommended when 
needed. Due to the importance of
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moisture for crop production in the 
arid section, terraces may be designed 
to conserve moisture, and cultivation 
and cropping systems be such as to uni
formly distribute and economically use 
the rainfall to produce crops and main
tain a protective cover.

Pasture, hay, or woodland are the 
only crops which will keep some land 
producing profitably. Experiments 
conducted on the Station at Guthrie 
show that millions of acres of eroded 
and unused land, once considered prac
tically useless, can be developed to pro
duce much of the nation’s badly needed 
beef and dairy products. At the same 
time, this land will be protected and 
improved.

If the land to be revegetated is seri
ously gullied or sheet-eroded, special 
treatment will be necessary to re-estab
lish vegetation. In some areas it may 
be necessary to divert the runoff water 
from the original channels by installing 
contour furrows or ridges between and 
above the source of the gullies. Satis
factory vegetation can then be obtained 
by installing barriers of brush and crop 
residue, plowing down gully banks, ap

plying a light application of fertilizer 
and lime when needed, and introduc
ing legumes. After the legumes are 
established, grasses may be introduced 
by applying seed in mulches or seed- 
hay. Harry M. Elwell of the Soil Con
servation Service, Guthrie, Oklahoma, 
says that where such procedure has been 
followed, the density of the vegetation 
in the treated gullies was over three 
times greater than that of the un
treated.

Making Good Pasture

Soil conservation investigations are 
clarifying the relationship of soil, 
plants, and animals. Proper combina
tions of commercial fertilizer, legumes, 
and grasses will do wonders for inher
ently poor soils. Through this type of 
erosion control and pasture improve
ment, together with proper manage
ment, much of the shallow, eroded, and 
unused land can be converted into use
ful pasture and meadows and satisfac
tory returns obtained.

Cattlemen depend largely upon ade
quate and economical feed production. 
An important part of the needed feed

Fig. 4 . This Bermuda grass pasture near Mt. Pleasant, Texas, was improved by fertilisation and 
seeded to lespedesa and annual spring clovers. Pastures like this increase milk production,

stabilise farm income, and save the soil.
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TIME OF YEAR WHEN PASTURES ARE READY TO GRAZEPASTURE CROPS
JUNE

SUMMER NATIVE PASTURE
WINTER NATIVE PASTURE
WINTER SMALL CRAINS
RYEGRASS

RYEGRASS ft MIXED CLOVERS
VETCH ft RYE
BERMUDA
BERMUDA a  LESPEDEZA
BERMUDA ft MIXED CLOVERS 
SMALL GRAIN 8  LESPEDEZA
SUDAN GRASS
JOHNSON GRASS
FIRST-YEAR SWEET CLOVER
SSCOND-YR. SWEET CLOVER 
ALFALFA__________________
SUMMER LEGUMES

WEEPING LOVEGRASS
•• OATE OF PLANTING» — EXTRA PASTURE IF > GRAIN CROP IS NOT TAKEN.

Fig. S. This pasture calendar was prepared by Oklahoma A & M College and shows some of the 
crops which can be used to get good pastures in Central Oklahoma a large part of the year. Similar 

I calendars can be worked out for each farm throughout the country. The width of each line indi
cates the amount of grazing available from the crop listed at the left.

can come from wise planning and ex
tensive use of pastures and roughages. 
Green pasture in prime condition of 
growth on fertile soil is a highly con
centrated feed. A pasture which pro- 

i vides livestock with a maximum 
j amount of nutritious green forage will 
I do much toward producing more food 
I and conserving soil.

Two trends of thought are evident 
I in efforts to furnish year-round green 

forage, says B. W. Allred of the Soil 
j  Conservation Service at Fort Worth, 

Texas. One is to develop combinations 
of pastures for use at different seasons. 
The other is to provide different mix
tures in one pasture. Whichever way it 
is done, Allred states, good green pas
ture produces milk and beef two to four 
times more economically than dry 
roughage and concentrated feed in a 
stall. Furthermore, livestock harvest 
the pasture feeds without cost to the 
owner.

Permanent pastures come first in any 
plan for providing as many days of 
good grazing as possible. But for a 
year-round combination of green forage, 
temporary or supplemental pastures 
will be an essential part of the pro

gram, according to Hi W. Staten of 
Oklahoma A. and M. College. A good 
starting point, Staten says, is to list all 
the pasture crops adapted to the local 
soils and climatic conditions. From 
this list a succession of crops can be 
worked out so that one will come into 
good grazing condition just as another 
passes its prime.

Range forage and pasture grasses 
vary during the season and from year 
to year in their feeding value and are 
often deficient in protein, calcium, and 
phosphorus. Green, immature grasses 
are a much better source of minerals 
and protein than hay or mature plants 
from the same land. They are usually 
about four to five times as rich in min
erals as mature grass. But legumes in 
general contain more nutrients than 
grasses. In a typical study they con
tained on the average 3.9 times more 
calcium, 1.7 times more phosphorus, 
and 2.6 times more nitrogen than grass. 
To help overcome deficiencies in pas
ture herbage, legumes should be grown 
where possible. The legumes also pro
duce nitrogen for the soil, which stimu
lates the growth of grass.

A combination of pastures involves
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the use of all the farm land. Legumes 
and better grasses are naturally a part 
of a good cropping system for culti
vated land. Such crops may be used 
for pasture, but the fields they occupy 
must be planned so livestock can be 
rotated from one to another. The 
crops also must be arranged in sequence 
so there will be as few gaps as possible 
in the grazing schedule.

Small grain provides good winter 
grazing, as does rye grass. Good win
ter pasture combinations include vari
ous kinds of clovers and vetch with 
small grain or rye grass. Clovers and 
other legumes are ideal to supplement 
grass and to provide a longer grazing 
season. Sudan grass makes excellent 
temporary pasture in late spring and 
summer months.

Mixtures of grass and legumes when 
properly fertilized yield up to three 
times as much green feed of better 
quality than those not fertilized. In 
general, lime, mineral fertilizers, and 
nitrogen will increase both the yield 
and quality of forage on land which 
needs them. The full value of fertilizer 
is not obtained, however, unless it is 
applied in combination with the best 
possible soil- and water-conserving prac
tices. When fertilizing with mineral 
fertilizers it sometimes may be desir
able to make an application sufficient 
to take care of the plant needs for sev
eral years instead of making light ap
plications annually.

W ise M anagem ent of Pastures

Pastures are made to use, and maxi
mum use should be the aim of every 
pasture system. Green and nutritious 
forage should be kept ahead of the live
stock. A pasture schedule of this 
nature—involving adapted soils, crop 
rotation, native and/or tame grasses, 
legumes, and supplementary feed—re
quires careful planning and intelligent 
management.

Plenty of forage does not necessarily 
mean that livestock are well fed. Nu
tritious and bone-building forage cannot 
be grown on soils which are low in

essential minerals. Fertilizers will pro
vide these minerals, and a soil test show
ing which are needed should be made. 
Pasture weeds rob grasses and legumes 
of soil moisture, sunlight, and plant 
food. Weeds not eaten by livestock 
should be controlled by mowing at the 
proper time. Natural mulch should be 
allowed to accumulate to stimulate 
biological activity and control erosion. 
This necessitates fire prevention.

Pastures will not meet all the feed re
quirements through the entire year and 
especially during hazardous dry sea
sons. There will be gaps in the pas
ture schedule when it will be necessary 
to provide hay and grain for the pur
pose of keeping up the milk flow or put
ting on gains the year round. To in
sure plenty of grain, roughage, and 
protein for this purpose, careful plan
ning of cultivated crops is important.

Proper grazing develops and main
tains vigorous pasture plants. It 
causes them to make a better turf devel
opment and to root more deeply into 
the soil. Good grazing practices will 
help to keep the vegetation in excellent 
condition and aid in better utilization 
throughout the pasture. Adjustment 
of grazing periods to permit the grass' 
to produce seed is helpful in improv
ing and maintaining a cover. Sys
tematic rotation of pastures also in
creases the yield and quality of feed.

Production Increased

W hen’sound land-use practices are 
combined with wise management, pro
duction is increased. A simple crop 
rotation of cotton, wheat, and sweet 
clover in combination with adequate 
fertilization increased the yield of cot
ton 68 per cent during the last three 
years of a 17-year period at Guthrie, 
Oklahoma. Winter cover crops of 
vetch, together with phosphate fertili
zer, have increased the average annual 
yield of cotton 47 per cent during the 
last 16 years. The yield of crops was 
also increased by contour cultivation 
and strip-cropping. Terraces increased 

( Turn to page 48)



Mr. McCue believes in keeping; records on the fertility and physical condition of his soils.

Sweet Clover Helps J . Ed McCue
_ J jo u / a r d  o L c itliro p e  

Purdue University, Lafayette, Indiana

D EEP in “Little Egypt” within sight 
of the foothills of the Ozarks in 

Gallatin county, Illinois, lives J. Ed 
McCue. His father and grandfather 
lived here before him. Six thousand 
acres of the best land in Gallatin and 
Saline counties are farmed by Mr. Mc
Cue and his 20 tenants. For nearly 50 
years he has been husbandman for 
these 6,000 acres, carefully managing, 
protecting, and preserving the soil.

“I’ve tried to plow back enough 
profit and soil-building residues so that 
my children will find the soil better 
than I did 50 years ago,” says this hardy 

I pioneering Scotsman. Fifty years ago 
I Mr. McCue tore down the fences and 
I discontinued livestock farming. “Live

stock keeps you working 365 days every 
year, but the crop system we have been 
following has saved us a right smart 
amount of aggravation and started us 
on the road to making money,” he says.

“I started back in 1920 to find out 
something for myself and I tried a new 
rotation on a 100-acre field which had 
been yielding 15 bushels of wheat and 
40 bushels of corn per acre. A rotation 
consisting of corn two years, sweet 
clover two years, and wheat two years 
has helped us to increase yields. This 
same field now yields 30 bushels of 
Fultz wheat and 80 bushels of corn and 
I don’t have to stutter when I say these 
yields are secured every year.”

( Turn to page 39)



Will These New Tonis Help Solve 

Some of Our Soil Problems?

B y  B en ja m in  Wotf
Scabrook Farms Compan

SOME new developments in agri
culture offer hope of a solution to 

several of its most serious soil problems. 
These problems have been particularly 
troublesome in recent years and have 
been most acute wherever intensified 
agriculture has been practiced. I refer 
to the poor physical characteristics of 
many soils which can be related to their 
general depletion of organic matter. 
At present, the new developments are 
only a hope. Much work has to be 
done before these new tools can be 
utilized in a practical system. This 
article is being written at the present 
time in order to stimulate research in 
this direction.

Years ago, agriculture in many areas 
was not so intensified and each farmer 
had his livestock, with considerable land 
in hay and pasture and considerable 
manure to apply to his fields. The 
relatively high level of organic matter 
still remaining from original forest or 
prairie plus organic matter added by 
farming practices gave good tilth to the 
soil. Water infiltration and water-hold
ing capacity were favorable. The sur
face crusting of soils was not nearly so 
serious, so that roots had ample air. 
With ample moisture and air and 
deeper soils, plants were much less sub
ject to the vagaries of climate. Yield 
was primarily limited by nutrition 
(partly supplied by organic matter), 
disease and insects, and limits of a 
variety.

As agriculture shifted to a more in

', Bridgeton, New Jersey

tensive type of farming, many areas 
still maintained good organic matter 
and soil tilth by applications of large 
amounts of manure available from 
livery stables in the city. Today, in the 
motor age, the livery stable is gone. 
What manure is available is expen
sive and insufficient to cover the needed 
areas. The gradual elimination of 
horses from the farm also reduced the 
amount of manure available and re
duced the acreage of hay and pastures 
(soil-protecting crops). The use of 
tractors and heavy machinery accentu
ated the physical difficulties due to lack 
of organic matter by further compacting 
the soil. It also stimulated the further 
expansion of acreage to crops which 
do not protect the soil.

What has happened? The original 
organic matter in such areas has 
dropped to very low levels. These 
levels are expressions of a new equi
librium as a result of small or no ad
ditions of organic matter, greater “burn
ing” of organic matter with more soil 
plowing, disking, and cultivating, and 
heavy losses due to erosion.

As organic matter was lowered, sev
eral effects have gradually become 
apparent. A much poorer infiltration 
of water into soils has resulted. Heavy 
showers can compact the surface of i 
even light soils. The tight surface and 
the compact soil lessen the rate of water | 
infiltration. Water failing to enter the i 
soil fast enough has gone over the sur- | 
face, accelerating the rate of erosion I



May 1948 23

which in turn lowers still further the 
organic matter supplies. Lacking or
ganic matter, many soils cannot hold 
much water and plants suffer drought 
quickly. Irrigation is resorted to but 
eventually soil structure is in poorer 
shape where irrigation is practiced. 
Surfaces sealed during a rain or irriga
tion prevent sufficient air from entering 
roots, and plants of poorer vigor are a 
result.

Many people have come to the con
clusion that physical structure of the 
soil is our No. 1 problem. This is 
especially true since today we can do 
a very good job of providing sufficient 
nutrients for crops. Careful soil an
alysis and interpretation of results can 
help provide nutrients in abundance 
for a bumper crop. These nutrients 
are not fully utilized until at the same 
time the soil is in such physical condi
tion that optimum use of air and water 
can also be made.

What is the answer? Recognizing 
the problem, we at the G.L.F.-Seabrook 
Farms Raw Products Research Divi
sion have spent considerable time in 
trying to find an answer or answers to 
this difficulty.

Reverting to a M ore General Type 
of Agriculture

The growing of a sod crop at least 
once in three years would seem to offer 
some hope. If the sod crop is a hay 
for which there is a market, some of the 
benefits of a sod can be obtained while 
still getting returns for acreage. 
Though this treatment may be effective, 
most of the patients do not care to 
take the cure and most of them will 
not until it is absolutely necessary to 
do so. Farmers of intensive systems 
have considerable investment in acre
age, irrigation, machinery, etc. They 
would like to use such investment as 
fully as possible in production of their 
specialized crop or crops. While they 
may be willing to reduce the number 
of crops planted in a field any one 
year, the resting of a field for an entire 
year seems to be difficult to take.

The Research Division has investi
gated the use of many materials that 
could be added to the soil; i.e., peat, 
sewage sludge, chicken manure, mush
room manure, and wood waste prod
ucts. Generally, these products in the 
amounts needed to do the job are too 
expensive except for specialized crops of 
high monetary value. Possible excep
tion is chicken manure which can help 
reduce cost of fertilization. Even with 
this product, because of its relatively low 
nutrient content, its use is relegated to 
areas close to source.

In mentioning these products, it 
might be well to point out that use of 
calcium lignin sulfonate, a waste prod
uct from the paper pulp industry, was 
most effective in improving tilth and 
water infiltration capacity in soils. Used 
in applications of as little as 214 tons 
per acre, it gave a marked effect. If 
ever this material should be signi
ficantly reduced in price from its pres
ent high of $35 per ton, it would have 
a very important place in intensified 
agriculture.

Growing Organic M atter in Place

The cheapest way to provide organic 
matter is to grow it in place in form 
of cover or green manure crops. How
ever, the amounts supplied are generally 
small. The amounts of non-legumi- 
nous crops can be markedly increased 
by use of mixed fertilizers. This treat
ment brings a double return since the 
nutrients are available for the succeed
ing cash crop.*

While a benefit, the use of cover crops 
even with fertilization does not seem 
to be the complete answer. At least 
something more is needed on such 
soils which have reached very low levels 
of organic matter.

Combinations

The use of fertilized cover crops, 
additions of materials such as chicken

*  “ Fertilizing vegetables by applying fertilizer to 
preceding cover crop,” by Benjamin Wolf, Better 
Crops With Plant rood, No. 1, 1947.

O rgan ic M a tte r  A dditions
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manure, and reducing the number of 
cash crops grown in a field in any 
one year make it possible to do a 
better job on these fields low in or
ganic matter. A new equilibrium is 
reached where soils contain slightly 
more organic matter than before and 
so have better physical properties.

Mulches

It is possible that the organic matter 
in these soils would be more effective if 
a large portion of it were present on 
the surface as a mulch. Great benefits 
in physical structure of a soil are at
tributed to soil mulches. A mulch 
breaks up the force of raindrops and 
lessens erosion by preventing compac
tion of the surface and movement of 
soil due to raindrop action and by im
proving water infiltration and water- 
holding capacity. Even during ex
tended dry periods there is usually 
moisture under a mulch. The moisture 
is due to several factors; namely, les
sened evaporation, better water infiltra
tion at each rain, and condensation of 
moisture from the atmosphere due to 
lower temperatures maintained. Better 
moisture conditions and lower tempera
ture prevent considerable fixation of 
nutrients, and plants thrive in the 
presence of ample supplies of nutrients, 
moisture, and air.

Although the virtues of a mulch have 
been known for some time, true 
mulches have been used only sparingly. 
Principle objections, at least for culti
vated crops, have been high cost of 
providing a mulch and difficulty in 
preparing soil and cultivating where 
mulch was used.

In certain portions of this country 
stubble mulch farming has become pop
ular either for non-cultivated crops or 
in areas where weeds are no serious 
problem or where soils have fairly 
good physical characteristics. Primarily 
due to the work of Professor Duley, 
new equipment has been designed to 
prepare soil, seed crops, and cultivate 
in the presence of stubble mulch. In 
general, a good job has been done in

conserving moisture and lessening ero
sion in these areas.

In other areas where cultivated crops, 
large weed population, and compact 
soils are present, stubble mulch farm
ing is much less popular. The practice 
of disking instead of plowing as sug
gested by Faulkner has not worked out 
too well in such areas. In a test with 
canning peas, disking instead of plow
ing has given us a 30 per cent decrease 
in yield. Reduction of yield was attrib
uted to a much higher population of 
weeds and a more compact soil where 
disking was used. Disking opened 
the soil to a depth of about 4 to 5 
inches, while plowing gave a seedbed 
8 inches deep.

New Approaches to Mulching

Mulching could be practiced in many 
more areas if: (1 )  The mulch could be 
grown in place; (2 ) soil-bed prepared 
without disturbing mulch, (For most 
areas this means loosening the soil to 
a depth of 8 inches or more.); (3) 
seeding and another equipment devised 
for working in a mulch; and (4 ) weeds 
coming through the mulch could be 
controlled with little or no difficulty;

When these are broken down into 
individual components, it appears pos
sible that a plan could be worked out 
whereby mulching would be practical. 
Use of two new tools, chemical weed 
control and deep tillage plows which 
do not turn a furrow, might make 
mulching a reality.

The system proposed would work 
something like this. A cover crop 
would be planted in the fall and it 
could be fertilized at that time to give 
a large growth. A type of cover crop 
such as oats which will winterkill 
could be used, or an overwintering 
cover crop could be killed in the spring 
with weed-killing chemicals. A vetch 
cover crop perhaps could be killed with 
2,4-D, used in low concentrations and 
only enough to wet the plants in order 
to avoid any injury to the succeeding 
crop. Use of high aromatic oil fractions 

{Turn to page 47)
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Proposed plan for rehabilitated market at Miami, Florida.

Better Markets for Better Crops 
*

iB y C . & I S h e rm a n

Bureau of Agricultural Economics, U. S. Department of Agriculture, Washington, D. C.

IT l  E T T E R  markets for better crops 
I I  might not be a bad slogan. For 

I it is an astonishing fact that while a 
virtual revolution has been going on in 
farm techniques and practices, while 
new and unexcelled records have been 
rung up in yields and total production, 
and while the use of fresh fruits and 
vegetables in the diet of great and 
growing city populations has been soar- 

I ing, the large city markets through 
which many of the crops must pass 
are almost as they were before all this 
expansion began. This is especially 
true of the large city markets for fruits 
and vegetables, which are often con
gested beyond description.

Of course the war stopped building 
and improvements for a considerable

time. Some of the cities that had made 
serious studies of their market condi
tions and expected to improve them 
were stopped in their tracks. Anyway 
we can say the war stopped them. Some 
had acted in time and so were better 
off during the exigencies of the war.

Snapping into Action

Once again action is the key word. 
Cities are studying their conditions and 
getting plans ready so they can go for
ward as soon as materials and labor are 
at hand. Several have already forged 
ahead on the building, and at least one 
of these new markets is practically ready 
for opening.

The U. S. Department of Agricul
ture is helping in all the planning stages

25
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and a good deal more. Right now it is 
working with nearly 30 cities in regard 
to their market places.

You can find this work in all its 
stages. The new market at Jackson, 
Mississippi, opens in 1948. The sur
veys are completed in New Haven, 
Columbus, Richmond, Atlanta, Tampa, 
St. Louis, Hartford, and Houston. 
Local groups are studying the reports 
or are making recommendations or de
cisions. It is expected that work on 
building will be started in most of these 
markets by July. Studies are well along 
in Benton Harbor, San Antonio, Little 
Rock, Columbia, and Baton Rouge, and 
other surveys are under way in about 18 
other cities. Large and moderate-sized 
markets of all kinds are included. These 
surveys are usually made in cooperation 
with the marketing people in the state, 
so local conditions will be fully con
sidered.

Thorough-going

The market facilities staff of the 
Federal Department has been rebuilt 
and revitalized since the war. There 
are marketing specialists for each group 
of farm commodities that passes through 
our markets, and there is an architec
tural engineer and an equipment spe
cialist. Other men on the staff have 
special skills. It has more requests 
than it can handle. When it takes on 
a city it studies at first hand, on the 
site, each local set of conditions. It 
analyzes its findings, makes a detailed 
preliminary report including estimates 
of costs and savings, and offers a spe
cific proposed plan with recommenda
tions. With a model of the proposed 
new or rehabilitated market, the report 
and recommendations are taken back to 
the city. There everything is gone over 
and debated with the local officials and 
interested groups often including or
ganizations of farmers and growers. 
A complete exchange of views is the 
goal. Practical suggestions that will 
help to reshape the plan may be made. 
As soon as possible a final report is 
made to the community.

One model layout serves for all the 
cities. It was built to scale. It consists 
of movable refrigerated warehouses, ad
ministration buildings, grain elevators, 
railroad tracks, refrigerated railroad 
cars, wholesalers’ stores, farmers’ sheds, 
trucks, and other facilities that might 
be necessary. By shifting the arrange
ment of this model or parts of it, a pro
posed layout for a market of any size 
on any proposed site can be reproduced. 
If several sites are under consideration, 
a visual comparison can be made by 
using the different arrangements of the 
model.

The model is just as useful when im
provements of old markets are under 
study. And renovating an existing mar
ket may be just as useful as building 
a new one.. In Miami, for stated rea
sons, no new market location was rec
ommended. The present market area 
can be rehabilitated and expanded. It 
was recommended that the wholesale 
produce market be developed further 
and along specified lines, to serve the 
city better. The proposals were adopted, 
financing has been arranged) and early 
construction is expected.

Through to the Finish

The Department representatives fol
low through, for there may be many 
knotty phases to be worked out. They 
may help the local people draw up 
legislation that may be necessary in cer
tain instances. They may arrange for 
financing, or work with the local archi
tect who will supervise the construction. 
Or they may plan with power com
panies and other utilities for the incom
ing lines and services and with railroads 
regarding tracks and switching service.

New Equipment

Equipment that is suitable in pro
gressive markets is also under study. 
This is a new line of work and in
cludes such things as elevators, conveyor 
systems, the new pallets with fork-lifts, 
and the lighting arrangements, and

( Turn to page 48)
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A May baaket like one of these would prove acceptable to almost everyone



Courtesy WJZ Farm News Program 
Above» You can lead a horse to water, bat you can’t make him drink.

Below: The feed in this trough, practically speaking, is going directly to the ultimate consumer. I



Above: Sunshine, fresh water, and plenty of good pasture help grow Indiana's prime beef.

Below: Some very important and confidential last-minute instructions on proper show-ring behavior.
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Methods of Measuring
Pasture Production America during the last several years

has resulted in an expanded volume ot 
pasture investigations to determine which combinations of grasses, which manage
ment practices, and which fertilizer treatments will be the most efficient and 
economical. Investigators soon came up against the problem of how to measure 
pasture production.

At first glance this appeared to be a simple problem but as refinements in 
treatments were introduced, it soon became evident that the ordinary methods of 
measuring results frequently did not give the desired answers. Some investigators 
would let grass grow to a stage near maturity and measure the results in terms 
of hay yields or occasionally as green grass. This obviously did not simulate the 
animals’ methods of harvesting a pasture but it was thought that probably the 
results were more or less comparable. Investigations of the composition of forage 
plants at different stages of growth disclosed wide variations in the relative content 
of nutrients between young and older plants, indicating that a plant at the hay 
stage certainly was not the type of forage the animal would normally consume 
on a pasture.

An approach to actual conditions was the adoption of frequent clipping of 
young grass during the growing season, the total production of the pasture being 
measured by the sum of the various clippings. Here again artificialities soon 
became apparent in that the botanical composition of the sward in the areas being 
clipped frequently was observed to be different from that in the areas being 
pastured normally.

A closer approach to actual conditions was achieved by the use of animals, 
changes of weight of the animals being used as the measure of pasture production. 
Difficulties here are introduced by the difference in the way animals are able to 
assimilate or utilize forage as well as the necessity of employing larger areas for 
the plots under study.

New Zealand Studies
An interesting comparison of methods for measuring the production of pastures 

has been made by P. B. Lynch, Field Crop Experimentalist of the New Zealand 
Department of Agriculture, and published in the New Zealand Journal of Science 
and Technology—Agricultural Section—for April 1947. The world-wide repu
tation of New Zealand as a pasture country makes all the more significant the 
investigations reported in this article.

The methods discussed in more or less detail by the author include: Haying  
and grazing trials, which are promptly dismissed owing to the shortcomings 
mentioned; mowing trials in which the clippings are discarded, with shortcomings 
as mentioned; H udson’s alternate mowing and grazing technique in which

31
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duplicate areas are mowed and then later grazed so as to overcome to some 
extent the problem of abnormal botanical composition; mowing and returning 
clippings technique which appears to have some advantage if carefully conducted; 
the Sears technique whereby stock droppings are returned in proportion to treat
ment production, apparently satisfactory from some viewpoints but laborious, 
time-consuming, and expensive; pure white clover sward technique, in which the 
response of a pure stand of clover to the treatment is taken as indicative of a 
desirable treatment for the pasture, offering the advantage of small plots that are 
easily handled but introducing the problem of obtaining desirable stands and 
possible artificial methods of measuring results in that most pastures are a combi
nation of clovers and grasses.

The author maintains that additional methods worthy of trial include: Pot 
trials which are highly artificial although very rapid and economical for pre
liminary work; the use o j tethered or enclosed animals for grazing which requires 
very careful management and raises the question as to whether the animals graze 
naturally under such conditions; alternate year trials in which the plots are mowed 
one year and pastured the next; pure grass swards, subject to the same or even 
more criticism than the pure white clover swards; and plucking or shearing the 
areas instead of mowing.

Mr. Lynch then discusses a series of large-scale methods which employ the use 
of animals for measuring the results. In the enclosure technique movable 
enclosures varying in size from 5^4 ft. square to 11 ft. square are placed in a 
normal pasture area and moved frequendy so as to maintain normal botanical 
composition, the yields being measured by clippings. This has been one of the 
most satisfactory methods. The difference technique estimates the amount con
sumed by the animal by weighing cuttings made at various times in an area 
being pastured. The constant animal weight technique varies the number of 
animals that can be carried on an area so as to maintain the animals at a constant 
weight. For more general demonstration purposes, animal production and 
growth trials can be established.

The author has rendered a distinct service in bringing together in this manner 
the advantages and shortcomings of the various approaches to studying pastures. 
The number involved probably will be surprisingly large to most readers.

Many of these techniques are still in an experimental stage and the author 
feels that none of them necessarily presents the final answer as to the most de
sirable method of measuring pasture results. Possibly there never will be such 
a single method, the one to be employed being governed by circumstances. It is 
highly desirable, however, that constant search be made for improved techniques 
in pasture work because of the very difficulty of measuring the results and the 
great economical as well as sociological importance of pastures in our national 
welfare.

r ’ l f i w r n f  n i l  “No other human occupation opens so wide a field for the
L U l l l V d l l j l l  profitable and agreeable combination of labor with cultivated
T i l  f i l l  f i l l  t  thought as agriculture. Every blade of grass is a study; and

■* to produce two where there was but one is both a profit and
a pleasure. The thought recurs that education—cultivated thought—can best be 
combined with agricultural labor, or any labor, on the principle of thorough work, 
and ere long the most valuable of all arts will be the art of deriving a comfortable 
subsistence from the smallest area of soil.” . . . Abraham Lincoln.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes 
Cents 

per bu.

Corn 
Cents 
per bu.

Wheat 
Cents 
per bu.

Hay Cottonseed 
Dollars Dollars 
per ton per ton

Truck
Crop

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June . . .
Av. Aug. 1909 

July 1914... 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1923................. 28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23 • • •
1924................. 22.9 19.0 68.6 149.6 106.3 124.7 12.66 33.25 • • •
1925................. 19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59 • • •

1926................. 12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04 e s s

1927................. 20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83 s  s  s

1928................. 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17 s  s  s

1929................. 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92 s  s  s

1930................. 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04 s  s  s

1931................. 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97 s  s  s

1932................. 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.33 s  s  s

1933................. 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88 s  s  s

1934................. 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00 s  s  s

1935................. 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54 s  s  s

1936................. 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36 s  s  s

1937................. .* 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51 s  s  s

1938................. 8 .6 19.6 55.7 73.0 48.6 56.2 6.78 21.79 s  s  s

1939................. 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17 • s  s

1940................. 9.9 16.0 54.1 85.5 61.8 68.2 7.58 21.73 s  s  s

1941................. 17.0 26.4 80.7 94.0 75.1 94.5 9.67 47.65 s  s  s

1942................. 19.0 36.9 117.0 119.0 91.7 109.8 10.80 45.61 s  s  s

1943................. 19.9 40.5 131.0 204.0 112.0 136.0 14.80 52.10 s  s  s

1944................. 20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70 s  s  s

1945................. . 21.2 36.6 143.0 204.0 127.0 150.0 15.10 51.10 s  s  s

1946.................. . 28.3 38.2 124.0 219.0 136.0 185.0 17.30 71.40 s  s  s

1947 
April............ . 32.26 30.1 147.0 233.0 163.0 240.0 17.20 88.00
May............. . 33.50 44.6 153.0 233.0 159.0 239.0 16.80 83.70 s  s  s

June............. . 34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60 s  s  s

July.............. . 35.88 48.5 169.0 251.0 201.0 214.0 15.10 79 00 s  s  s

August......... . 33.15 38.1 161.0 270.0 219.0 210.0 15.30 76.50 s  s  •

September.. .  31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60 • s  s

October........ .  30.65 41.6 150.0 205.0 223.0 266.0 16.80 90.60 s  s  S

November... .  31.87 40.0 166.0 195.0 219.0 274.0 17.30 89.10
December. . . .  34.06 46.9 172.0 204.0 237.0 279.0 18.10 94.80 s  s  •

1948 
January....... .  33.14 45.9 186.0 217.0 246.0 281.0 18.70 95.10
February .  30.71 38.5 193.0 231.0 192.0 212.0 19.60 88.60
March.......... . 31.77 29.6 196.0 237.0 211.0 221.0 19.70 87.90 s  s  s

Index Number* (Aug. 1909—July 1914 =  100)
1923.................... 231 190 133 137 129 105 110 183
1924................... 185 190 98 170 166 141 107 147 143
1925.................... 158 168 245 188 109 163 108 140 143
1926................... 101 179 189 134 116 138 112 98 139
1927................... 163 207 146 124 132 135 87 154 127
1928................... 145 200 76 134 131 113 95 162 154
1929................... 135 183 189 133 124 117 92 137 137
1930................... 77 128 131 123 93 76 93 98 129
1931................... 46 82 66 83 60 44 73 40 116
1932................... 52 105 55 62 60 43 52 46 102
1933................... 82 130 118 79 81 84 68 57 91
1934................... 100 213 64 91 127 96 111 146 95
1935................... 90 184 85 80 102 94 63 135 119
1936................... 100 236 164 106 163 116 94 148 104
1937................... 68 204 76 93 81 109 74 87 110
1938................... 69 196 80 83 76 64 67 97 88
1939................... 73 154 100 85 88 78 67 94 91
1940................... 80 160 78 97 06 77 64 96 111
1941................... 137 264 116 107 117 107 81 211 129
1942................... 153 369 168 136 143 124 91 202 163
1943................... 160 405 188 232 174 154 125 231 246
1944................... 167 420 214 219 170 160 138 234 212
1945................... 171 366 205 232 198 170 127 227 224
1946.................... 228 382 178 249 212 209 146 317 204
1947

April..............
May...............

260 301 211 265 254 271 145 390 295
270 446 220 265 248 270 142 371 286

June............... 275 460 224 284 288 247 135 353 216
July................ 289 485 242 286 313 242 127 350 189
August........... 267 381 231 308 341 238 129 335 211
September. . . 252 407 214 273 374 276 136 335 179
October.......... 247 416 214 233 347 301 142 402 238
November.... 257 400 238 222 341 310 146 395 272
December.... 275 469 247 232 369 316 152 420 294

1948
January......... 267 459 267 247 383 318 158 422 320
February....... 248 3S5 277 263 299 240 165 393 320
March............ 256 296 281 270 329 250 166 390 295
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,
of soda of ammonia meal phosphate, f.o.b. Chi

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

1910-14................ . . .  $2.68 $2.85 $3.50 $3.53 $3.37
1924...................... 2.99 2.44 5.87 5.02 3.60
1925...................... 3.11 2.47 5.41 5.34 3.97
1926...................... 3.06 2.41 4.40 4.95 4.36
1927...................... 3.01 2.26 5.07 6.87 4.32
1928..................... 2.67 2.30 7.06 6.63 4.92
1929...................... 2.57 2.04 5.64 5.00 4.61
1930...................... 2.47 1.81 4.78 4.96 3.79
1931...................... 2.34 1.46 3.10 3.95 2.11
1932...................... 1.87 1.04 2.18 2.18 1.21
1933...................... 1.62 1.12 2.95 2.86 2.06
1934...................... 1.52 1.20 4.46 3.15 2.67
1935...................... 1.47 1.15 4.69 3.10 3.06
1936...................... 1.53 1.23 4.17 3.42 3.58
1937...................... 1.63 1.32 4.91 4.66 4.04
1938...................... 1.38 3.69 3.76 3.15
1939...................... 1.35 4.02 4.41 3.87
1940...................... 1.69 1.36 4.64 4.36 3.33
1941...................... 1.69 1.41 5.50 5.32 3.76
1942...................... 1.74 1.41 6.11 5.77 5.04
1943...................... 1.42 6.30 6.77 4.86
1944...................... 1.75 1.42 7.68 5.77 4.86
1945...................... 1.75 1.42 7.81 5.77 4.86
1946...................... 1.97 1.44 11.04 7.38 6.60
1947

April................
May.................

2.41 1.61 11.72 10.79 12.75
2.41 1.51 10.55 9.98 12.75

June................. 2.41 1.51 10.94 9.98 12.75
July.................. 2.41 1.59 12.56 9.98 12.75
August............. 2.53 1.60 13.01 9.98 12.75
September. . . . 2.66 1.73 13.65 10.41 12.75
October........... . 2.66 1.78 15.00 10.85 12.75
November....... 2.66 1.78 14.22 11.06 12.75
December........ 2.71 1.78 15.98 11.71 12.75

1948 
January........... 2.78 1.83 16.22 11.71 12.75
February......... 2.78 1.90 15.03 12.15 12.90
March.............. 2.78 1.90 13.68 12.06 9.47

1924...................... 111
Indax Numbers (1910-14 

86 168
=  100) 

142 107
1925...................... 115 87 155 151 117
1926...................... 113 84 126 140 129
1927...................... 112 79 145 166 128
1928..................... 100 81 202 188 146
1929...................... 96 72 161 142 137
1930..................... 92 64 137 141 12
1931...................... 88 51 89 112 63
1932...................... 71 36 62 62 36
1933...................... 69 39 84 81 97
1934..................... 59 42 127 89 79
1935..................... 57 40 131 88 91
1936..................... 59 43 119 97 106
1937..................... 61 46 140 132 120
1938..................... 63 48 105 106 93
1939..................... 63 47 115 125 115
1940..................... 63 48 133 124 99
1941..................... 63 49 167 151 112
1942...................... 65 49 175 163 150
1943...................... 65 50 180 163 144
1944...................... 65 50 219 163 144
1945..................... 65 60 223 163 144
1946...................... 74 51 315 209 196
1947

April................
May.................

90 53 335 306 378
90 53 301 283 378

June................. 90 63 313 283 378
July.................. 90 56 359 283 378
August............. 94 66 372 283 378
September. . . . 99 61 390 295 378
Oetober............ 99 62 429 307 378
November 99 62 406 313 378
December........ 101 62 457 332 378

1948 
January........... 104 64 463 332 378
February......... 104 67 420 344 • 383
March.............. 104 67 391 342 281

High grade 
ground 
Dlood, 

16-17% 
ammonia, 
Chicago, 

bulk 
per unit N 

$3.62
4.25
4.75
4.90
6.70 
6.00
6.72 
4.58
2.46 
1.36
2.46 
3.27
3.65
4.25
4.80 
3.53
3.90 
3.39 
4.43
6.76 
6.62
6.71
6.71 
9.33

11.39
8.80
8.26
8.66
8.73 

10.72 
13.66 
11.53 
12.81

13.28
12.60
9.47

121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265
324
250
234
246
248
306
388
328
364

377
358
269
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Wholesale Prices of Phosphates and Potash **
Tennessee Muriate 8ulphate Sulphate Manure
phosphate of potash of potash of potash salts

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

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

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1
1910-14............... $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1924..................... .502 2.31 6.60 .582 .860 23.72
1925..................... .600 2.44 6.16 .584 .860 23.72
1926..................... .598 3.20 5.57 .596 .854 23.58 .537
1927..................... .525 3.09 5.50 .646 .924 25.55 .586
1928..................... .680 3.12 5.50 .669 .957 26.46 .607
1929..................... .609 3.18 5.50 .672 .962 26.59 .610
1930..................... .542 3.18 5.50 .681 .973 26.92 .618
1931...................... .485 3.18 5.50 .681 .973 26.92 .618
1932..................... .458 3.18 5.50 .681 .963 26.90 .618
1933..................... .434 3.11 5.50 .662 .864 25.10 .601
1934..................... .487 3.14 5.67 .486 .751 22.49 .483
1935..................... .492 3.30 5.69 .415 .684 21.44 .444
1936..................... .476 1.85 5 50 .464 .708 22.94 .505
1937................. .510 1.85 5.50 .508 .757 24.70 .556
1938..................... .492 1.85 5.50 .523 .774 15.17 .572
1939..................... .478 1.90 5.50 .521 .751 24.52 .570
1940..................... .516 1.90 5.50 .517 .730 24.75 .573
1941..................... .547 1.94 5.64 .522 .780 25.55 .3671
1942..................... .600 2.13 6.29 .522 .810 25.74 .205
1943..................... .631 2.00 5.93 .522 .786 25.35 .195
1944..................... .645 2.10 6.10 .522 .777 25.35 .195
1945..................... .650 2.20 6.23 .522 .777 25.35 .195
1946..................... .671 2.41 6.50 .508 .769 24.70 .190
1947

April................ .740 2.97 6.60 .535 .797 26.00 .200
May................. .740 2.97 6.60 .535 .797 26.00 .200
June................. .752 2.97 6.60 .3301 .5891 12.761 . .176
July.................. .760 2.97 6.60 .353 .629 13.63 .188
August............. .760 3.08 6.60 .353 .629 13.63 .188
September .760 3.42 6.60 .353 .629 13.63 .188
October........... .760 3.42 6.60 .375 .669 14.50 .200
November.. . . .760 3.42 6.60 .375 .669 14.50 .200
December........ .760 3.42 6.60 .375 .669 14.50 .200

1948
January........... .760 3.42 6.60 .375 .669 14.50 .200
February......... .760 3.42 6.60 .375 .669 14.50 .200
March.............. .760 3.42 6.60 .375 .669 14.50 .200

1924................. 94
Index

64
Numbers

135
(1910-14 =  100) 

82 90 98
1925................. 110 68 126 82 90 98 • • • •
1926................. 112 88 114 83 90 98 82
1927................. 100 86 113 90 97 106 89
1928................. 108 86 113 94 100 109 92
1929................. 114 88 113 94 101 110 93
1930................. 101 88 113 95 102 111 94
1931................. 90 88 113 95 102 111 94
1932................. 85 88 113 95 101 111 94
1933................. 81 86 113 93 91 104 91
1934................. 91 87 110 68 79 93 74
1935................. 92 91 117 68 72 89 68
1936................. 89 51 113 65 74 95 77
1937................. 95 51 113 71 79 102 85
1938................. 92 51 113 73 81 104 87
1939................. 89 53 113 73 79 101 87
1940................. 96 53 113 72 77 102 87
1941................. 102 54 110 73 82 106 87
1942................. 112 59 129 73 85 106 84
1943................. 117 55 121 73 82 105 83
1944................. 120 58 125 73 82 105 83
1945................. 121 61 128 73 82 105 83
1946................. 125 67 133 71 81 102 82
1947

A nril............
May.............

138 82 135 75 84 108 83
138 82 135 75 84 108 83

June............. 140 82 135 60 62 53 80
July.............. 142 82 135 64 66 56 82
August......... 142 85 135 64 66 56 82
September. . 142 95 135 64 66 56 82
October. . . . 142 95 135 68 70 60 83
November.. 142 95 135 68 70 60 83
December... 142 95 135 68 70 60 83

1948
January 142 95 135 68 70 60 83
February. . . 142 95 135 68 7(1 60 83
March.. . . . • • 142 95 135 68 70 60 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Prices paid
by farmers Wholesale

Farm
for com
modities

prices 
of all corn- Fertilizer Chemical Organic Superphosprices* bought* mod itiest material! ammonia tea ammonia tea phate Potash

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 7*1 46 48 85 99
1933............. 72 108 96 70 45 71 81 95
1934............. 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. . 97 123 115 78 52 101 92 77
1939............. . 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 52 114 96 77
1941............. 124 131 127 86 56 130 102 77
1942............. . 159 152 144 93 57 161 112 77
1943............. 192 167 151 94 57 160 117 77
1944............. , 195 176 152 96 57 174 120 76
1945............. 202 180 154 97 57 175 121 76
1946............. 233 203 177 107 62 240 125 75
1947 

April........ . 276 243 215 129 71 354 138 78
M ay......... 272 242 215 127 71 339 138 78
June......... 271 244 215 125 71 343 140 63
July.......... . 276 244 219 128 72 359 142 67
August . 276 249 223 130 75 364 142 67
September . 286 253 230 133 79 372 142 67
O ctober..,. 289 254 230 136 80 387 142 71
November,. 287 257 231 135 80 3h0 142 71
December. . 301 262 236 138 81 400 142 71

1948 
January. . , . 307 266 242 139 83 403 142 71
February... 279 263 233 139 85 395 142 71
March___ 283 262 233 131 85 329 142 71

• U. S. D. A. figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific farm  products revised from a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-com m odity index.

t  Departm ent of Labor index converted to 1910-14 base.t The Index numbers of prices of fertilizer m aterials are based on original study 
made by the D epartm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity, Ithaca, New York. These indexes are com plete since 1897. 
The series was revised and rew eighted as of March 1940 and November 1942.

1 A ll potash sa lts  now  quoted F.O.B. m ines o n ly i m anure sa lts  since Ju n e  1041, 
o th e r c a rr ie rs  since Ju n e  1047.

** The w eighted  a v e ra g e  o f p rices a c tu a lly  paid fo r  potash a re  lo w e r than  the 
an n u a l a v e ra g e  because since 1026 o v e r 00% o f the  potash used In a g ric u ltn re  has 
been con tracted  fo r  d u rin g  th e  discount period. Since 1037, th e  m axim um  discount 
has been 12% . A pplied to  m u ria te  o f potash , a p rice  s lig h t ly  above $.471 per 
u n it KrO th u s  m ore n e a r ly  app roxim ates th e  an n u a l a v e ra g e  than  do prices based 
on a rith m etic a l a v e ra g e s  o f  m onth ly  quotations.
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Thit 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 Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
• "Fertilizers for South Georgia Field 
Crops,” Ga. Cqastal Plain Exp. Sta., Tifton, 
Ga., Mimeo. Paper No. 25, Rev. March 1948.

"Commercial Fertilizers Inspected and Ana
lyzed in the State of Georgia, Year 1947," 
Dept of Agr., Atlanta, Ga., Serial No. 132, 
Jan. 1948.

"Report of Analysis of Commercial Fertiliz
ers,” La. Dept, of Agr. and Immigration, 
Baton Rouge, La., Fert. Rpt., Season 1946-47.

"Tonnage of Different Grades of Fertilizer 
Sold in Michigan in 1947,” Soil Science 
Dept., Mich. State College, East Lansing, 
Mich.

"Fertilizer Inspection Analysis and Use; 
1946,” Agr. Exp. Sta., Univ. of Mo., Columbia, 
Mo., Bui. 511, Oct. 1947, E. A. Trowbridge, 
L. D. Haigh, E. \V. Cowan, and John R. 

■ Breuer.
"Tonnage Summary of Mixed Fertilizers, 

C Fertilizer Materials, and Limes Reported as 
Being Sold in New Jersey During 1947,” 
Agr. Exp. Sta., New Brunswick, N. /., Apr. 
9, 1948.

"Eighteenth Annual Report of the New 
Mexico Feed and Fertilizer Control Office, 
Year Ending December 31, 1947,” State Col
lege, N. Mex., R. W. Ludwick and Lewis T. 
Elliott.
■ "Analyses of Commercial Fertilizers for 
Fiscal Year 1946-1947,” State Dept, of Agr., 
Raleigh, N. C., Number 113, 2nd Quarter, 
1948.
1 "Fertilizer Sales 1947,” Agr. Ext. Serv., 
Ohio State Univ., March 22, 1948, Earl Jones.

"Summary of Fertilizer and Fertilizer Mate
rials Sold in South Carolina as Reported by 
Manufacturers for the Period July 1st through 
December 31, 1947,” Dept, of Fert. Insp. 
and Analysis, Clemson Agr. College, Clemson, 
S. C., March 12, 1948.

"Some Basic Information About Radio
active Tracers for Plant Scientists,” Agr. Exp. 
Sta., Texas A M College, College Station, 
Texas, Misc. Publ. No. 13, March 5, 1948, 
Victor A. Greulach.

"Nitrate Accumulation in Cultivated Plants 
and Weeds," Agr. Exp. Sta., Univ. of Wyo., 
Laramie, Wyo., Bui. 277, Dec. 1946, C. S. 
Gilbert, H. F. Eppson, W. B. Bradley, and 
0. A. Beath.

"Ammonium Nitrate for Crop Production," 
U. S. D. A., Washington, D. C., Cir. No. 
771, Feb. 1948, Colin W. Whittaker, Bailey 
E. Brown, and J. Richard Adams.

Soils

"The Irrigation of SxP Cotton on Clay 
Loam Soils in the Salt River Valley," Agr. 
Exp. Sta., Univ. of Ariz., Tucson, Ariz., Bui. 
210, Oct. 1947, Karl Harris, R. S. Hawkins, 
H. P. Cords, and D. C. Aepli.

"Soils of Idaho,” Agr. Exp. Sta., Univ. of 
Idaho, Mimeo-Leaflet No. 107, June 1947, 
H. E. Dregne.

"Soil Treatment Recommendations Based 
on Soil Tests,” Ext. Serv., Univ. of III., 
Urbana, III., Unno. Cir., Oct. 1947, C. M. 
Linsley.

"Soil Management Practices, Quitman 
County,” Agr. Exp. Sta., Miss State College, 
State College, Miss., Bui. 447, July 1947,
C. G. Morgan and H. B. Vanderford.

"Soils of Lewis and Clark County,” Agr. 
Exp. Sta., Mont. State College, Bozeman, 
Mont., Bui. 445, July 1947, L. F. Gieseker.

"Soil Factors Influencing Grape Production 
on Well-drained Lake Terrace Areas,” Agr. 
Exp. Sta., Pa. State College, State College, 
Pa., Bui. 495, March 1948, R. B. Alderfer 
and H. K. Fleming.

"Soil Testing for South Dakota,” Agr. Exp. 
Sta., S. D. State College, Brookings, S. D., 
Agron. Pamph. No. 13, Aug. 1947.

Stabilization of Sand Dunes in the Pacific 
Northwest,” Agr. Exp. Stations, State College 
of Wash., Pullman, Wash., Bui. 492, Aug. 
1947, Orlie W. Smith, H. D. Jacquot, and 
Robert L. Brown.

"Soil Conservation and Farm Income in the 
Palouse Wheat-Pea Area,” Agr. Exp. Stations, 
State College of Wash., Pullman, Wash., Pop. 
Bui. 186, Nov. 1947, Maurice C. Taylor and 
Vernon W. Baker.

"Soil Survey, Brown County, Texas,” U. S.
D. A., Washington, D. C., Series 1939, No. 
4, March 1948, E. H. Templin, 1. C. Mowery, 
W. I. Watkins, T. W. Glassey, and M. W. 
Beck•

"Selenium Occurrence in Certain Soils in 
the United States, with a Discussion of Re
lated Topics: Seventh Report,” U. S. D. A., 
Washington, D. C., Tech, Bui. No. 950, Feb.

37
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1948, Hubert W. Lakin and Horace G. Byers. 

Crops
"Growing Lespedeza Sericea on Sand 

Mountain," Agr. Exp. Sta., Ala. Polytechnic 
Inst., Auburn, Ala., P. R. Series 28, Sept. 
1946.

"Milk Production from a Year Around 
Feed and Forage Cropping System in the 
Piedmont and Upper Coastal Plain Areas," 
Agr. Exp. Sta., Ala. Polytechnic Inst., Auburn, 
Ala., P. R. Series 37, Nov. 1947, J. C. Grimes,
D. G. Sturkie, and A. H. Quinn.

"Food for Peace," Ext. Serv., Univ. of Ar\., 
I At tie Rock, Ark., Cir. 445, Annual Report, 
1946.

"Report of the Minister of Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1947," Ottawa, Ont., Canada.

"Cotton Variety Tests in Georgia, 1945-47," 
Ga. Exp. Sta., Experiment, Ga., Cir. 155, Feb. 
1948, W. W. Ballard, B. S. Hawkins, and 
S. V. Stacy.

"Release of Dixie 18 Hybrid Corny 
Coastal Plain Exp. Sta., Tif ton, Ga., Mimeo. 
Paper No. 52, Feb. 20, 1948.

"Papaya Culture," Agr. Ext. Serv., Univ. 
of Hawaii, Honolulu 10, JT . H., Ext. Cir. 
234, Jan. 1948, William Bembower.

"Banana Culture," Agr. Ext. Serv., Univ. 
of Hawaii, Honolulu 10, T. H., Ext. Cir. 
238, Feb. 1948, William Bembower.

"Lima Beans, a Possible Commercial Crop 
for Hawaii," Agr. Ext. Serv., Univ. of 
Hawaii, Hononlulu 10, T. H., Ext. Cir. 240, 
Feb. 1948, R. E. Burton.

"Potato Production on Northern Indiana 
Muck Soils," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Bui. 505 (Rev.), March 1948, 
N. K. Ellis.

"Performance of Corn Hybrids in Indiana, 
1937-1946," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., Sta. Bui. 526, Feb. 1948, S. 
R. Miles.

"Grass Silage," Agr. Exp. Sta., Pursue Univ., 
Lafayette, Ind., Sta. Cir. 333, March 1948, 
W. A. King.

"Indiana Farms Work for Peace," Agr. 
Ext. Serv., Purdue Univ., Lafayette, Ind., 
Thirty-fourth Report of Purdue University, 
Report of the Director for the period July 1, 
1945 to December 31, 1946.

"Trees, Their Planting and Care!' Agr. 
Ext. Serv., Purdue Univ., Lafayette, Ind., 
Ext. Bui. 252 (Rev.), 1947, R. B. Hull.

"Wheat Improvement in Southwestern Indi
ana and Southeastern Illinois," Agr. Ext. 
Serv., Purdue Univ., Lafayette, Ind., Second 
Annual Report, 1947, H. R. Lathrope.

"Modernizing Pastures," Agr. Exp. Sta., 
Iowa State College, Ames, Iowa, Bui. P86, 
fan. 1948, Maurice L. Peterson and H. D. 
Hughes.

"Annual Report for the Fiscal Year Ending 
June 30, 1947," Agr. Exp. Sta., Univ. of 
Mass., Amherst, Mass., Bui. 441, Sept. 1947.

"Maturity Ratings of Corn Hybrids Reg
istered for Sale in Minnesota in 1946," Agr. 
Exp. Sta., Univ. of Minn., St. Paul, Minn., 
Bui. 395, June 1947, R. F. Crim, H. K. 
Hayes, E. H. Rinke, Gertud Joachim, R. E. 
Hodgson, R. O. Bridgford, and O. C. Soine.

"59 Years of Progress in Mississippi through 
Agricultural Research," Agr. Exp. Sta., State 
College, Miss., Dec. 31, 1947.

"The Missouri Queen Watermelon, A Wilt 
Resistant Variety for Southeastern Missouri," 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
Bui. 502, March 1947, Aubrey D. Hibbard.

"Winter Barley in Missouri," Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Bui. 508, 
Sept. 1947; J. M. Poehlman and C. A. Helm.

"Missouri Peach Culture," Agr. Exp. Sta., \ 
Univ. of Mo., Bui. 509, Oct. 1947, T. /. 
Talbert.

"Good Varieties of Cotton for Missouri," ; 
Agr. Exp. Sta., Univ. of Mo., Columbia, Mo., 
Cir. 318, Nov. 1947, J. R. Paulling.

"Top and Double Working, and Bridge 
Grafting of Fruit Tress," Agr. Exp. Sta., Univ. 
of Mo., Columbia, Mo., Cir. 320, Jan. 1948,
T. J. Talbert.

"New Jersey Ten-ton Tomato Club Re
porting for 1947," Agr. Exp. Sta., New Bruns
wick, N- /•

"Care and Culture of Farm Woodlots,"
N. Y. S. College of Agr., Cornell Univ., ■ 
Ithaca, N. Y., Ext. Bui. 716, Nov. 1947, J.
A. Cope.

"Research and Farming, 1946, Sixty-ninth 
Annual Report," Agr. Exp. Sta., Univ. of 
N. C„ Raleigh, N. C., P. R. No. 4.

"Muscadine Grape Culture," Agr. Ext. Serv., 
Univ. of N. C., Raleigh, N. C., Ext. Cir< 
306, Jan. 1948, H. R. Niswonger and C. F. 
Williams.

"Dahlias for the Garden," Agr. Ext. Serv., 
Univ. of N. C.,. Raleigh, N. C., Ext. Cir. No. 
230 (Rev.), Dec. 1947, Robert Schmidt.

"Alfalfa Production," Agr. Ext. Serv., Univ. a 
of N. C., Raleigh, N. C„ Ext. Cir. 307, Jan. 
1948, S. H. Dobson and R. L. Lovvom.

"Inoculation of Legumes," Agr. Ext. Serv., \ 
Univ. of N. C., Raleigh, N. C., Ext. Cir. 309, 
Jan. 1948.

"Small Fruit Manual for 4-H Club Mem
bers," Agr. Ext. Serv., Univ. of N. C., j 
Raleigh, N. C., Rev. Club Series No. 24, Feb. 
1948, H. R. Niswonger.

"Farm Science and Practice—Sixty-fifth 
Annual Report," Agr. Exp. Sta., Ohio State 
Univ., Wooster, Ohio, Bui. 673, Dec. 1947.

"The Ohio Corn Performance Tests—1945 
and 1946," Agr. Exp. Sta., Ohio State Univ., 
Wooster, Ohio, Spec.. Cir. 77, Feb. 1948, G.
H. Stringfield and H. L. Pfaff.

"The Yield and Feeding Value of Prairie 
Hay as Related to Time of Cutting," Agr. 
Exp. Sta., Okla. A O’ M College, Stillwater, 
Okla.,. Bui. No. B-320, March 1948, H. M. 
Briggs, W. D. Gallup, and A. E. Darlow.

"More Grain by Efficient Use— Cutting
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Losses—Better Production,” Fed. Coop. Ext. 
Serv., Oregon State College, Corvallis, Ore
gon, Ext. Cir. 498, Dec. 1947, H. A. Lindgren, 
N. L. Bennion, E. R. Jackman, H. P. Ewalt, 
H. A. Schoth, and R. W. Every.

“Greenhouse Management,” Fed. Coop. 
Ext. Serv., Oregon State College, Corvallis, 
Oregon, Ext. Cir. 499 (Rev. of Ext. Cir. 
418), fan. 1948, A. G. B. Bouquet.

",Pennsylvania Corn Hybrid Performance 
1943-46 Tests,” Agr. Exp. Sta., Pa. State 
College, State College, Pa., Bui. 494, Feb. 
1948, L. L. Huber, B. L. Seem, B. F. Coon, 
and C. C. Wernham.

“Growing Tomatoes in the Home Garden,” 
Agr. Ext. Serv., Pa. State College, State Col
lege, Pa., Leaflet 124, Feb. 1948, f. .0 . Dutt 
and R. S. Kirby.

"Treat Seed Grain to Get Bigger Yields 
and Better Quality,” Agr. Ext. Serv., Pa. 
State College, State College, Pa., Leaflet 125, 
March 1948, R. S. Kirby.

“Fifty-ninth Annual Report of the South 
Carolina Experiment Station of Clemson 
Agricultural College for the year Ended June 
30. 1946,” Clemson, S. C., Sept. 1947.

“Pecan Production and Marketing in South 
Carolina," Ext. Serv., Clemson Agr. College, 
Clemson, S. C., Cir. 301, Aug. 1947, A. M. 
Musser, T. A. Cole, and W. C. Nettles.
\ “Fifty-ninth Annual Report, 1946,” Agr. 
Exp. Sta., Texas A &  M College, College 
Station, Texas.

“Oat Production in Texas," Agr. Exp. Sta., 
Texas A M College, College Station, 
Texas, Bui. 691, Sept. 1947, I. M. Atkins 
and E. S. McFadden.

Economics

“Social Aspects of Farm Ownership and 
Tenancy in the Arkansas Ozarks,” Agr. Exp. 
Sta., Univ. of Ark., Fayetteville, Ark., Bill. 
471, Sept. 1947, f. L. Charlton.

“The Organization and Income of Owner 
and Tenant Farms in Boone County," Agr. 
Exp. Sta., Univ. of Ark-, Fayetteville, Ark., 
Bui. 472, Dec. 1947, Melvin IV. Slusher and 
Otis T. Osgood.

“Costs of Almond Production in California,” 
Agr. Exp. Sta., Univ. of Calif., BerkeleyCalif., 
Cir. 375, Jan. 1948, R. L. Adams and A. D. 
Reed.
s "Farmers and 1947 Income Taxes," Ext.

Serv., Univ. of Conn., Storrs, Conn., Bui. 
400, Nov. 1947.

“Cost and Utilization of Tractor Power and 
Equipment on Farms in the Lower Piedmont,” 
Ga. Exp. Sta., Univ. System of Ga., Experi
ment, Ga., Bui. 256, Jan. 1948, J. C. Elrod 
and W. T. Fullilove.

“1947 Honolulu Unloads, Shipments, and 
Wholesale Prices of Specified Agricultural 
Products,” Agr. Ext. Serv., Univ. of Hawaii, 
Honolulu 10, T. H., Ext. Cir. # 237 , Feb. 
1948, Ralph Elliott and Shiro Takei.

“Save Grain for More Food,” Agr. Ext. 
Serv., Univ. of 111., Urbana, III., Unno. Cir., 
Feb. 1948.

"What’s Ahead for Illinois Farmers in 
1948,” Ext. Serv., Univ. of III., Urbana, 111., 
Cir. 621, Jan. 1948.

“How to Save on Feeding Costs,” Agr. 
Ext. Serv., Purdue Univ., Lafayette, Ind., 
Leaflet No. 286, 1947.

“Changes in Iowa Population,” Agr. Exp. 
Sta., Iowa State College, Ames, Iowa, Re
search Bui. 356, Nov. 1947, Ray E. Wakeley.

“Marketing Louisiana Sweet Potatoes in 
Pittsburgh,” Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., La. Bui. No. 422, Sept. 
1947, J. M. Baker.

“Effect of an Erosion Control Program on 
Labor &  Power Requirements,” Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., Bui. 
396, June 1947, S. A. Engene and A. W. 
Anderson.

“Missouri Farm Census by Counties 1946,” 
State Dept, of Agr., Jefferson City, Mo.

“Range Management and Sheep Production 
in the Bridger Mountains, Montana,” Agr. 
Exp. Sta., Bozeman, Mont. Bui. 444, May 
1947, Harold F. Heady, Richard T. Clark, and 
Thomas Lommasson.

“Results of a Survey of the Peach Tree 
Poptdation in New Jersey During 1946," 
State Dept, of Agr., Trenton, N. J., Cir. No. 
369, July 1947, D. T. Pitt and W. H. Brammer.

“Farm Incomes in the Pecos Valley, New 
Mexico, for 1947,” Agr. Exp. Sta., N. \l. 
A M College, State College, N. M., Press 
Bui. 1018, Dec. 1947, H. B. Pingrey.

“The Farmer and His Help," Fed. Coop. 
Ext., Oregon State College, Corvallis, Oregon, 
Ext. Bui. 683, Oct. 1947, Russel M. Adams.

"The Potato Industry," Oregon State Col
lege, Corvallis, Oregon, July 1947, E. R. 
Jackman, D. B. DeLoach, and C. E. Otis.

Sweet Clover Helps J .  Ed McCue
{From page 21)

In Mr. McCue’s records, kept accu- 3-12-12 or 2-12-6 have been applied to
rately since he started farming, you will the wheat each year. The soil is only
find that about 100 to 200 pounds of slightly acid and has a medium supply
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of phosphate and about 200 pounds of 
potash per acre. The soil is a mixed 
clay loam and probably was once a part 
of the Wabash river bed. These 6,000 
acres are naturally adapted to wheat and 
corn. Many men have farmed their 
land, using corn or wheat for six or 
seven years and then seeding it down 
to red clover when the yields begin to 
decline.

“I decided that the deep taproots of 
sweet clover would puncture the sub
soil and help build up the soil, and the 
proof of the pudding is in the eating,” 
reports Mr. McCue. “Twenty years 
ago, my wife and I counted the fields 
of sweet clover adjoining the highway 
on a trip to the College of Agriculture 
at Urbana, 200 miles north. We 
counted six fields on the way up and 
12 which we could identify on the right 
on the return trip. A ratio of one acre 
of sweet clover to each two acres of 
corn and wheat seemed a better balance 
to me and so I started with this un
usual rotation.

“I don’t want to urge anyone else to 
follow it, but my tenants like it and

none of them went broke during the 
long depression of the 30’s. This rota
tion has licked the garlic problem on 
our farms and it has enabled us to farm 
with less machinery and upkeep costs 
than any other system.”

The soil is protected from erosion 12 
months of the year. Yields on the 
McCue land are about double that of 
the average for the county and for the 
area, which is 16 bushels of wheat and 
40 bushels of corn. Mr. McCue hopes 
to increase his wheat yields by changing 
to Vigo which is resistant to leaf rust 
and loose smut and stands well.

Sweet clover, four feet high, covers
2,000 acres on the farm. Sweet clover 
is a big help toward producing 60,000 
bushels of wheat and 160,000 bushels 
of corn each year, and it is never cut 
for hay nor is seed harvested. It is all 
plowed back into the soil, and the sys
tem works. Mr. McCue says that the 
nice thing about the system is that 
yields have been climbing steadily every 
year and the physical condition of his 
soil is getting better and better.

Fertilizer Consumption . . . North Central States
( From page 14)

field crops before about the year 1940. 
The reasons for this attitude were ex
plained by some of the people involved 
as due to the facts pointed out above, 
to the effect that in this area fertilizers 
sometimes cost as much as the in
creased crop yields were worth, rather 
than because fertilizers failed to in
crease yields. With the beginning of 
the recent war in Europe, economic 
conditions changed radically in this re
spect. As a result, it is reported that 
many of the crop and soil scientists of 
these states started educational cam
paigns encouraging the use of ferti
lizers.

In recent years farmer cooperatives 
of the North Central States have been

publishing many articles on fertilizers 
in the papers they send their members. 
The farm papers and even city news
papers of the region have also contained 
many articles on fertilizers in recent 
years.

Although educational work has had 
its effect, fertilizer demonstrations have 
been still more effective. Fertilizer 
demonstrations have been carried on 
successfully in recent years by a num
ber of organizations. One of these is 
the Extension Service. An outstanding 
example of this sort of demonstration 
is that of Chapman in Wisconsin. 
Others doing effective demonstration 
work with fertilizers in the Midwest 
in recent years are the State Agricul
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tural Experiment Stations, the U. S. 
Department of Agriculture, the Ten
nessee Valley Authority, the Ameri
can Potash Institute, and the hybrid 
corn seed producers.

Changes in crops grown have in
creased the need for plant food in 
maintaining crop yields and have been 
an important factor in the growing 
demand for fertilizer in this section. 
The North Central States have in
creased the acreage of corn and soy
beans and have decreased the acreage 
of alfalfa since 1940. At the same 
time there has been a rapid change to 
higher yielding varieties, such as hybrid 
corn and Clinton oats.
. In 1940 the North Central States har
vested 49 million acres of corn. In 1945 
this crop had increased to 59 million 
acres, or 20 per cent more. Fifteen 
years ago the entire nation grew less 
than one million acres of soybeans, but 
in the past few years the North Cen
tral Region alone grew over 11 million 
acres annually. The total acreage of 
the 52 principal harvested crops in the 
North Central States increased from 
173 million in 1939 to 195 million in 
1945 in spite of shortages of labor. The 
combined acreage in the North Atlan
tic, South Atlantic, and South Central 
Regions was reduced from 123 to 117 
million acres in the same period. In 
1937 only 12.9 per cent of the corn 
planted in the North Central States 
was hybrid seed. This percentage in
creased to 51.8 per cent in 1940 and to
90.8 per cent in 1946. The high-yield
ing varieties of hybrid corn remove 
more plant food from the soil than 
open-pollinated corn does. In order to 
take full advantage of the yield possi
bilities of hybrid corn, many farmers, 
who received little benefit from ferti
lizer when they grew corn from their 
own seed, must fertilize the crop. Fur
thermore, when seed is purchased at 
prices ranging from $7.00 to $12.00 
per bushel, instead of being saved from 
the previous crop, the farmer has more 
incentive to buy fertilizer in order to 
get the most out of the crop.

In general, the seed companies grow
ing hybrid corn seed require the farm
ers producing for them to use specified 
quantities and kinds of fertilizer. Most 
of these companies also employ agrono
mists to advise their customers how 
to get the best results from the use of 
their seed. These are new develop
ments and have increased the demand 
for fertilizer. Two-thirds of all fertilizer 
used in the West North Central States 
in recent years was applied to corn.

The farming system, the weather, 
and the natural soil-building processes 
result in less soil depletion in the North 
Central States than in those parts of the 
country where most of the fertilizer is 
used. Yet many years of cropping have 
reduced the plant-food reserves of even 
the rich prairie soils.

The development of relatively inex
pensive quick soil tests and of the abil
ity to recognize plant-food deficiency 
symptoms in plants are factors in mak
ing fertilizer recommendations that 
prove more profitable to the farmer 
than those that could be made without 
these aids. The Agricultural Experi
ment Stations of all Midwestern States 
make soil tests for farmers. County ag
ricultural agents and many farmers are 
learning to recognize hunger signs in 
crops. These developments have no 
doubt stimulated fertilizer usage.

Modern methods of fertilizer place
ment give better responses in crop 
yields than older methods of fertiliza
tion. This has made the use of ferti
lizer more profitable even at prewar 
prices. Almost all farms in Ohio and 
Indiana have fertilizer distributors or 
attachments for applying fertilizer in 
tillage or seeding operations, but few 
farmers west of the Mississippi River 
have such equipment. Since the be
ginning of the recent war such ma
chinery has been difficult to obtain. 
Thus many new users of fertilizer are 
using make-shift methods of applying 
it. Inefficient distribution gives rela
tively poor results, which may prejudice 
users against it and retard consumption 
in the newer areas.
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Shortages of help and machinery 
have also encouraged many farmers to 
use fertilizer as a substitute method of 
keeping up production.

Rainfall has been favorable to the use 
of fertilizer in the Midwest during the 
past 7 years. On the contrary, 6 of the 
10 years preceding 1940 were drought 
years when fertilizer might have been 
relatively ineffective in increasing 
yields.

High income taxes are said to in
crease the purchase of fertilizers. The 
cost of fertilizer is deductible from

farm income, because it is part of the 
expense of the business. The more 
money spent on cost of production, 
even though a part, of it pays for im
provement of the land for the future, 
the less income tax needs to be paid, 
other conditions being the same.

Soil Needs

The future requirements of soils for 
fertilizers are related to the quantities 
of plant food being removed annually 
by harvested crops and the quantities 
applied in fertilizers. Although these

T a b l e  V II.— R e l a t io n  b e t w e e n  P l a n t  F ood R e m o v e d  i n  C r o p s  a n d  T i i a t  A p p l ie d

i n  F e r t i l i z e r s

State and 
Region

Plant-food content 
of crops 19471

Plant-food content of fertilizers applied 
year ended June 30, 1947*

Replacement

Nitrogen
Phos
phoric Potash Nitro

Phosphoric
oxide

Potash Nitro

Phosphoric
oxide

Potash
oxide gen gen

Avail Avail
able Total able Total

7’on* Tons Tons Tons Tons Tons Tons Per cent Per cent Per cent Per cent
Ohio................ 188,786 67,954 98,873 19,560 98,893 104,941 54,469 10 4 145.5 154.4 55.1
Michigan....... 134,970 42,637 92,814 10,089 52,161 55,582 27,555 7 5 122.3 130.4 29.7
Indiana........ 203,034 74,866 89,849 14,640 81,269 96,506 53,048 7 2 108.6 128.9 59.0
Illinois........ 373,263 135,881 158,223 10,529 57,684 201,015 29,134 2 8 42.5 147.9 18.4
Wisconsin.. . . 216,923 68,058 151,536 9,107 47,511 52,703 31,185 4 2 69.8 76 9 20.6

East No.
Central. . . . 1,116,976 389,396 591,295 63,925 337,518 510,747 195,391 5 7 86.7 131.2 33.0

Minnesota . . . 301,252 105,898 159,971 4,352 27,002 29,396 10,328 1 4 25.5 27.8 6.5
Iowa............... 335,517 119,521 159,580 7,202 32,592 39,328 10,316 2 2 27.3 32.9 6.8
Missouri........ 166,753 57,266 102,377 5,695 43,425 47,839 11,566 3 4 75.8 83.5 11.3
Kansas........... 306,829 122,962 152,761 2,393 14,046 15,282 1,134 8 11.4 12.4 .7
North Dakota 213,285 86,936 96,624 382 2,848 3,176 1,043 2 3.3 3.7 1.1
South Dakota. 176,330 66,420 88,996 156 787 1,066 157 1 1.2 1.6 .2
Nebraska.. . . 240,424 85,805 135,515 2,134 2,264 2,452 40 9 2.6 2.8 .1

West No.
Central. . . . 1,740,390 544,808 895,824 22,314 122,964 138,539 35,084 1 3 22.6 25.4 3.9

Rest of
38.6Country3. .. 2,353,609 881,127 1,573,060 653,983 1,247,336 1,976,312 606,681 27 8 141.6 224.3

1 Calendar year. The figures represent the portions of harvested crops that are usually removed from the 
land. They were calculated from the production of the 100 principal crops and their average chemical com
position. The production of crops was obtained from: (1) Crop Production Annual Summary 1947, BAE, 
USD A: (2) Commercial Truck Crops 1947, BAE, USDA; and Truck Crops for Commercial Processing 1?4/, 
BAE, USDA. The nutrient contents were taken from: (1) Van Slyke, Fertilizers and Crop Production, 
(2) Winton and Winton, The Structure and Composition of Foods; and (3) Morrison, Feeds and reedmg. 
The weights used in converting production in bushels, sacks, .crates, etc., to tons are given on page 4 oi 
1946 Agricultural Statistics, USDA.

* Preliminary estimate. Includes Government programs,
3 Continental U, S,



factors are only a few of those that 
| affect the picture and it is not feasible 
I to present the whole picture, it is be

lieved, nevertheless, that a considera
tion of these 2 factors will throw some 
light on the probable future require
ments for commercial fertilizers in the 

I Midwest.
The estimated tonnages of plant food

1 removed from soils by crops and ap
plied in commercial fertilizers are com- 

j  pared in Table VII for each North 
I Central State. They are presented with

out any attempt to interpret them in 
I detail.

It is clear from the figures in Table 
VII that the eastern part of the region 

I is doing a much better job than the 
I western in maintaining the fertility 
I of the soil. It seems that plant food 
I cannot continue to be taken from the 

9  soils of the West North Central States 
I at the present rate without eventually 
I depleting them to the point where large 
J  quantities of commercial fertilizers will 
I be needed annually.

Future Consumption

Every person consulted was asked for 
I his opinion on the probable rate of 
1 consumption of fertilizer in his state 
L during the next few years. In general, 
£ the opinions of the scientists differ from 
I  those of the business men, although con- 
I siderable differences exist in the views 
| within both groups.

The agronomists and soil scientists 
| are influenced in their thinking by the 
1 need for maintaining productivity of 
I the soil. They feel that farmers should 
\ use more fertilizer than they do even 

fu now, that farmers are learning this fact 
H and will therefore continue to use it. 
I Many of them believe that this will 
[| depend upon the prices received for 

■ i crops. Some of them are afraid that 
crop prices will not stay much longer in 

I the range they have been in during the 
fi past few years, while others think that 
j food will be scarce and prices high for 
ti some years to come. The consensus of 

the soil scientists and agronomists con- 
') suited is that consumption in this

region will reach a peak in 1948 and 
be somewhat lower for a few years 
after that. A few expect usage to con
tinue increasing for several years yet. 
If by any chance, however, farm prices 
should fall to the prewar levels in re
lation to prices in general, they agree 
that fertilizer usage in the West North 
Central States will drop more percent
age-wise than in any other region. 
When fluctuations in fertilizer usage 
due to farm income are removed, they 
believe that a decided upward trend in 
usage will continue for many years to 
come. In other words, some of the 
recent gains will be held in the future 
even if crop prices do fall. The ma
jority of the scientists believe that the 
farther west one goes the less rigidly 
is fertilizer usage geared to farm in
come.

Fertilizer executives believe that fer
tilizer consumption is influenced more 
by economics and farmer psychology 
than by soil needs. With only two ex
ceptions the fertilizer industry people 
expect a drop in consumption within 
the next two years. Some of the rea
sons for this belief are that fertilizer 
prices, which had been held stationary 
from 1943 until 1946 by O.P.A., have 
increased quite a bit during the past 
year, and that farm income was at a 
higher level in 1947 than it is thought 
likely to be in the next few years. Some 
of them mentioned percentages vary
ing from 20 to 50 per cent below pres
ent levels. Twenty-five or 30 per cent 
is about the average of 8 or 10 such 
estimates. Several people, including a 
county agent and one of the dealers, say 
that many farmers who now are buying 
fertilizer do not understand its use and 
do not know in terms of yields, or dol
lars and cents, whether it pays them 
to use it or not. Most of the industry 
people feel that the majority of farmers 
in the states west of the Mississippi are 
not thoroughly convinced of the value 
of commercial fertilizers even yet. Sev
eral said that one severe drought year 
in the area west of the Mississippi River
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would set back the usage of fertilizer 
in that area for years.

The industry people as a class agree 
with the agronomists that a part of the 
gains in usage in recent years will be 
permanent. They expect a bigger drop 
than the scientists and expect it to come 
sooner. All agree that a small drop in 
farm income would not result in a drop 
of fertilizer consumption in Minnesota, 
Iowa, Missouri, and Kansas. This 
would merely allow supply to catch up 
with demand in those states. A severe 
drought or a drop in the price of 
corn to prewar levels would seriously 
disrupt the use of fertilizer in the west
ern part of the Corn Belt.

New Production Capacity
A considerable number of new fer

tilizer plants have been built since the 
end of the recent war, are now being 
erected, or are definitely planned for 
construction within the next year or so. 
It is important to learn whether or not 
the total production capacity will be 
adequate to meet future needs. In view 
of the way the fertilizer industry over- 
expanded its production facilities at the 
end of World War I, it seems worth

while to consider also the possibility of 
overexpansion.

Sixty-three new mixing plants, com
bination superphosphate and mixing 
plants, or enlargements of such existing 
plants have been completed in the 
North Central Region since the end 
of World War II. The additional pro
duction capacities these will provide for 
the manufacture of superphosphate and 
mixed fertilizers are listed by states in 
Table V III. These figures do not in
clude simple materials such as am
monium nitrate, ground phosphate 
rock, or potash salts which are bought 
from other manufacturers and resold 
direct to farmers. About 22 additional 
plants are being built or are planned for 
erection during the remainder of 1948. 
Table VIII also includes the additions, 
which probably are not complete. In 
a few cases tonnages included in the 
above tabulation may fail to materialize. 
In most cases the capacity is the official 
figure of the company involved, but 
in others it is only an estimate. It is 
likely that the state capacities are cor
rect to within about 25 per cent of their 
values. The above discussion does not 
include new sulfuric acid plants, of- 
which 5 have been recently constructed

T a b l e  V III.— A d d it io n s 1 to  F e r t i l i z e r  P r o d u c t io n  C a p a c it y  i n  t h e  N o r t h
C e n t r a l  S t a t e s

State

Completed between 
July 1, 1945 and Dec. 31, 1947

Planned for completion 
before Jan. 1, 1949

Super
phosphate

Mixed
fertilizer

Super
phosphate

Mixed
fertilizer

Ohio, Indiana & Michigan...............
Illinois....................................................
Wisconsin..............................................

Tons
173.000
290.000  

75,000

Tons
142.000
52.000

173.000
91.000

250.000 
69,500

Ton*
55.000  

115,000
75.000

Tons
42.000 

140,000
45.000 
67,500
45.000
18.000

Iowa........................................................
Missouri, Nebraska & Kansas........

North Central Region.......................

80,000
100,000

105,000
70,000

708,000 777,500 420,000 357,500

1 Includes both new plants and enlargements of old ones. The total new capacity would not be the 
sum of the new superphosphate and mixed fertilizer capacities, because part of the superphosphate 
would be used in making the latter. The total new production capacity making adjustments for su ch  
duplication would be about 1,170,000 tons already installed and 540,000 tons being built or planned tor 
early erection.
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or made available in this region from 
surplus war plants and 5 more are 
planned. The 5 plants already avail
able can produce at least 180,000 tons 
annually and the known planned ca
pacity is 290,000 tons.

The prospects for a substantially in
creased supply of 45 to 48 per cent 
superphosphate within a year are good. 
Two large plants are being constructed 
in Florida to make 48 per cent goods 
and an existing plant is being enlarged. 
One of the new plants is expected to 
be in operation in 1948 and the other 
early in 1949'. These additions when 

d completed will increase the U. S. pro
duction capacity from 490,000 tons to
650,000 tons annually. Definite plans 
are being made for the early erection of 
still another plant in Florida. Last 
fall a group of 8 Midwestern farmer 
cooperatives organized a company, 
which bought a large phosphate deposit 
in southeastern Idaho. Although this 

i organization plans only to ship ground 
phosphate rock at present, they expect 

| to erect a double superphosphate plant 
in the future. A more detailed dis- 

I cussion of recent developments in the 
manufacture of superphosphates was 
published by Jacob.5

Two of the war-built synthetic nitro- 
I gen plants are also located in this re

in gion. Their capacity to fix atmospheric 
nitrogen is estimated to be about 270,- 
000 tons annually, equivalent to 800,000 
tons of ammonium nitrate.

The capacity to manufacture mixed 
fertilizers and superphosphate in 1945 

i  before any of the additions listed above 
were in production is estimated as 
follows:

I / State Tons
Ohio.................................................... 1 ,000,000
Michigan...............................   150,000
Indiana.............................../ ............  450,000
Illinois...............................................  600,000
All other North Central...............  150,000

Total.........................................  2 ,350,000

8 Phosphate Fertilizer Progress. K. D. Jacob. 
Fertilizer Review 23 (1): 3-9, 19, 20 (1948).

The consumption of bagged super
phosphate and mixed fertilizers in the 
East and West North Central States 
in the year ended June 30, 1946, was 
2,116,816 and 579,551 tons, respectively, 
or a total for the region of 2,696,367 
tons. Perhaps as much as 200,000 tons 
of new manufacturing capacity became 
available in this region during the same 
fiscal year. But if all the available 
facilities had been operated at full 
capacity they would have fallen about
250,000 tons short of producing the 
amount actually consumed. It is cer
tain, however, that many of these 
plants did not operate at full capacity 
during 1945 and 1946, because of short
ages of labor and materials. There
fore, at least a half-million tons of 
mixed fertilizers and ordinary super
phosphate were shipped into the North 
Central Region from other parts of the 
country. It is known that large ship
ments were so made from Baltimore, 
Norfolk, Charleston, and other points.

A total of 455,219 tons of simple 
materials (ground phosphate rock, am
monium sulfate, muriate of potash, etc.) 
was sold to farmers in the North Cen
tral Region in the year ended June 30, 
1946.

It is of interest that the new capacity 
in several of the West North Central 
States alone will exceed the highest con
sumption ever recorded in the same 
states. Especially impressive is the fact 
that new plants with a production 
capacity of over 400,000 tons have 
sprung up or are contemplated in Iowa, 
where only 15,000 tons were consumed 
in 1940 and 200,000 in 1947. If the 
rate of usage continues to grow as it 
has for the last few years, the new 
and old plants will all be needed by 
1950. If it does not increase above the 
present level during the next few years 
it appears that the less efficient plants 
may have a hard time surviving.

Great differences exist in the ap
parent efficiency of the various new 
plants recently erected. Four men are 
said to operate one of the new plants 
with a capacity of 40,000 tons an

1
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nually and to manufacture 43 tons of 
mixed goods per hour at a cost of only 
15 cents per ton. In most plants of 
this size the cost of manufacturing 
mixed goods runs from 50 to 90 cents 
per ton. Several small plants operating 
in this area appear to be inefficient. 
Their mixing costs are unknown but 
must run well over a dollar a ton.

Appendix

The basic data for this study are 
given in Table IX . They were ob
tained chiefly from an analysis of re
turned questionnaires sent by this office

to all fertilizer manufacturers. Unpub
lished data in connection with the Ag
ricultural Conservation Program and 
the Tennessee Valley Authority Dem
onstrations were very kindly supplied 
by officials of the organizations ad
ministering those programs.

The total P20 6 of rock phosphate 
used in these states as a direct fertilizer 
was found to average about 32 per cent 
and the available 3 per cent. The in
soluble P2Os contents of mixed ferti
lizers and of superphosphate were as
sumed to be 5 and 4 per cent of the 
available, respectively.

T a b l e  I X .— C o n s u m p t io n  i n  G o v e r n m e n t  P r o g r a m s , a n d  T o t a l  C o n s u m p t io n  
i n  t h e  N o r t h  C e n t r a l  S t a t e s  o f  N it r o g e n , A v a il a b l e  P h o s p h o r ic  A c id , T o ta l  
P h o s p h o r ic  A c id  a n d  P o t a s h , 1936, 1940, 1944, 1945, a n d  1946.

State
Cal

endar
Year

Nitrogen Available P2O1 Total PjOs1 Potash

Govern
ment Total

Govern
ment Total

Govern
ment Total

Govern
ment Total

1936 0 958 0 3,948 0 11,358 0 2,242
1940 0 1,834 1,205 6,912 1,235 21,055 66 4,323

Illinois 1944 10 3,691 12,939 30,621 62,706 95,332 0 12,444
1945 10 4,725 16,676 38,640 94,125 150,707 2,248 21,908
1946 0 8,051 21,738 47,263 121,798 193,346 2,881 29,371

1936 0 5,336 0 34,584 0 36,601 0 19,922
1940 0 5,354 372 38,934 381 42,020 8 24,990

Indiana 1944 39 8,425 16,623 58,331 19,150 65,018 0 40,498
1945 13 10,434 18,282 63,252 21,717 72,330 9,441 48,035
1946 13 13,192 21,593 78,709 26,743 90,074 10,445 52,527

1936 0 106 0 925 0 978 0 499
1940 0 263 443 2,720 454 3,200 2 882

Iowa 1944 1 1,160 8,633 15,661 10,091 18,182 0 4,651
1945 0 1,610 13,274 27,855 15,426 31,205 1,338 8,246
1946 0 5,422 18,517 32,913 21,189 37,538 1,153 10,463

1936 0 164 0 2,060 0 2,112 0 135
1940 0 160 267 4,223 274 4,642 0 205

Kansas 1944 1 176 5,982 10,362 6,280 10,953 0 390
1945 0 341 3,535 9,718 3,712 10,274 0 575
1946 0 1,295 1,663 11,345 1,844 12,189 0 1,022

1936 0 3,042 0 16,051 0 16,854 0 8,195
1940 0 4,197 270 21,770 277 22,859 161 12,642

Michigan 1944 7 8,299 20,955 42,117 22,045 44,383 0 21,991
1945 4 8,536 23,706 44,841 24,924 47,266 9,140 26,647
1946 5 9,866 26,813 53,383 28,035 56,419 9,237 27,249

1936 0 231 0 1,352 0 1,420 0 1,149
1940 0 449 382 3,770 392 3,958 11 1,494

Minnesota 1944 0 1,256 7,668 16,797 8,162 17,848 0 4,452
1945 0 1,669 8,574 22,036 9,165 23,591 372 6,626
1946 0 3,065 12,757 29,091 13,389 31,084 860 8,799

1936 0 1,619 0 14,834 0 15,578 0 2,078
1940 0 1,062 1,281 13,193 / 1,313 13,931 1 2,029

Missouri 1944 23 1,867 17,719 34,268 18,751 36,388 0 5,209
1945 18 2,540 15,456 27,932 16,455 29,944 1,340 6,870
1946 3 5,097 21,439 38,830 23,167 42,187 2,309 10,285

1936 0 0 0 304 0 319 0 0
1940 0 20 1 873 1 917 0 17

Nebraska 1944 0 24 0 866 0 909 0 2
1945 0 385 0 774 0 813 0 4
1946 0 1,557 0 2,183 0 2,292 0 40
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State
Cal

endar
Year

Nitrogen Available PjO* Total P*Ot> Potash

Govern
ment Total

Govern
ment Tota

Govern
ment Total

Govern
ment Tota

1936 0 2 0 114 0 120 0 2
1940 0 14 2 624 2 655 0 19

North Dakota 1944 0 54 40 1,232 42 1,294 0 252
1945 0 132 114 1,362 120 1,430 0 566
1946 0 270 216 2,017 227 2,118 0 861

1936 0 6,844 0 47,032 0 49,390 0 15,408
1940 0 8,901 1,234 48,448 1,265 50,893 10 22,744

Ohio 1944 74 14,990 28,889 81,351 31,125 85,690 0 41,304
1945 14 17,760 29,878 80,894 31,396 85,164 14,152 46,239
1946 0 18,417 28,542 94,437 29,993 99,732 12,269 51,658

1936 0 0 0 45 0 47 0 0
1940 0 3 0 209 0 219 5 3

South Dakota 1944 0 2 6 73 69 119 0 10
1945 0 6 34 128 41 151 3 19
1946 0 124 109 685 114 754 10 139

1936 0 946 0 4,103 0 4,368 0 2,758
1940 0 1,548 1,748 11,492 1,792 12,236 274 5,699

Wisconsin 1944 39 5,950 15,947 34,764 17.267 37,223 0 17,135
1945 38 8,629 15,521 33,575 16,839 36,075 7,198 24,470
1946 19 8,250 23,759 43,165 24,933 46,079 11,411 27,955

1936 0 19,248 0 125,352 0 139,145 0 52,388
1940 0 23,805 7,205 153,168 7,386 176,585 538 75,047

North Central 1944 194 45,894 135,401 326,443 195,688 413,339 0 148,338
1945 97 56,767 145,050 351,007 233,920 488,950 45,232 190,205
1946 40 74,606 177,146 434,021 291,432 613,812 50,575 220,369

1936 0 350,390 51,631 672,849 52,147 719,586 21,375 350,075
1940 0 419,093 165,404 912,255 168,712 988,642 4,709 435,016

Total U. S. 1944 4,106 634,550 392,566 1,405,222 465,228 1,549,814 38 648,981
1945 2,258 642,404 479,074 1,435,035 583,956 1,629,079 59,945 753,154
1946 180 730,000 s 532,344 1,535,000s 664,920 1,764,645s 73,538 819,000s

1  Includes the total P2O5  of phosphate rock, bone meal, natural organics, and the insoluble P2O3 of 
superphosphate.

* Preliminary.

Will These New Tools Help . . . Soil Problems?
( From page 24)

that do not last too long in the soil 
possibly also can be used to kill the 
cover crop.

Following the application of herbi
cide, the soil would be tilled with one 
of the new plows that do not turn a 
furrow. For these particular studies, 
I am thinking of a type of plow which 
consists of number of tines on a rigid 
frame. The depth of these tines can 
be regulated so that compact areas 
are broken up. If not fertilized before
hand, arrangements could be made to 
run the fertilizer in behind the tines. 
Likewise, seed could be dropped behind 
the tines provided contact with the

fertilizer was avoided. If the cover 
crop mulch was insufficient to prevent 
weed growth in row crops, it should 
be possible to work out subsequent 
herbicidal treatments using guards to 
avoid injury of sensitive crop plants.

Many practical difficulties need solv
ing before this system can be put into 
practice. Considerable information 
needs to be gathered as to: (1 ) Cover 
crop best suited to the system; (2 ) if 
not winterkilled, the most appropriate 
time when the cover crop should be 
killed and with what materials and in 
what concentrations; (3 ) best manner 
of adding fertilizer in such a system;
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(4 ) suitable methods of seeding particu
larly small seeds at shallow depths; and
(5 ) methods of killing any subsequent 
weeds.

These difficulties do not seem to be 
insurmountable. On several phases we 
already have some indication as to ap
proaches in solving the problem. Aid 
from agricultural engineers as well as 
from agronomists, horticulturists, and 
soils experts is needed. Together these 
experts should be able to work out a 
system that is practical and greatly im
proved over our present methods of 
farming

W hat Would Be Accomplished

If successful, let us see what this 
system can accomplish. No longer 
would the soil be exposed for long 
periods of the year to the destructive 
action of wind or water. Plowing 
across the slope should create many 
small furrows which would trap water. 
Due to this containment of water and 
elimination *'f the destructive force of 
raindrops, erosion would be markedly

reduced. With better water retention 
plus lowering of evaporation due to 
the mulch and condensation of moisture 
due to lower soil temperature, soils 
should contain appreciably more mois
ture for crops. There should be very 
little soil compaction at the surface and 
therefore better aeration. All cultiva
tion would be eliminated for it would 
not be necessary for weed control or 
for breaking of crusts at the surface.

The system has certain inherent econ
omies. Theoretically, it should be 
possible to prepare the soil and seed 
in one operation, eliminating various 
harrowing and disking operations. 
Likewise, avoidance of cultivation 
should add economies in the long run.

The advantages of such a system 
are so great that considerable time and 
effort should be spent in evolving a 
practical one. Once this is done it 
would seem possible to obtain greater 
yields of high quality crops without 
destroying the soil and at costs which 
would compare favorably with our 
present destructive system.

Better Markets for Better Crops
(From page 26)

considerations like refrigeration and 
ripening rooms. Methods and costs are 
analyzed and the staff keeps an eye on 
inventions and new developments.

Our huge production on farms and 
our growing population in the cities 
have intensified many of our marketing

problems and have taxed our market 
facilities to the utmost. Expansion has 
come more swiftly and decisively at each 
end than in the middle. Something 
must be done to ease the strain. New 
and rehabilitated city markets will help 
to do the job.

Mare Abundant Living with Sail Conservation
( From page 20)

the production of wheat and milo an 
average of 3.1 bushels per acre per 
year or 36 per cent during a 10-year 
period at Goodwell, Oklahoma. Im
proved pastures, properly fertilized,

yield up to two or three times as much 
green feed of better quality than those , 
not fertilized. Abandoned and for- I  
merly unused, shallow, rolling, scrubby- j 
oak land was successfully converted ^
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SCS Photo
Fig. 6 . Terraces and contour cultivation conserved an average of 42  per cent more water than land 
cultivated with the slope during a five-year period on the Wheatland Conservation Experiment 
Station, Cherokee, Oklahoma. This water was stored in the soil. Reports throughout the Southern 
Great Plains show that terraces and contour cultivation increased the average annual yield of wheat

about three bushels per acre.

into pastures for livestock production at 
Guthrie. The amount of beef obtained 
compared favorably to that produced on 
the range land of the area.

Soil Conservation Research is deter
mining the best and most productive 
capacity of the land. For example, in
vestigations at the Red Plains Conserva
tion Experiment Station, Guthrie, 
Oklahoma, show that severe erosion can 
be controlled, runoff water materially 
reduced, and crop and food production 
maintained at about two-thirds higher 
level by combining sound land use, ade
quate fertilization, and practical conser
vation farming. Such findings are now 
being applied on farms and ranches by 
cooperators of the Soil Conservation 
Districts. Farmers who have received 
this assistance have immediately in
creased production and are now pro
ducing millions of tons more food. 
And in addition they are conserving 
and improving their land for genera
tions to come.

Louis P. Merrill, Regional Conserva
tor of the U. S. Soil Conservation Serv

ice at Fort Worth, Texas, says this re
search and the work of the Soil Con
servation Districts in Oklahoma, Texas, 
and Kansas are so outstanding and 
revolutionary that it is practically the 
equivalent of discovering about seven 
million acres of new land Further
more, H. H. Bennett has said, “In addi
tion to furnishing a sound basis of land 
use and many farming operations, this 
system of soil conservation improve
ment and land management paves the 
way to permanence and stability of the 
whole agricultural industry.” Sound 
development and use of agricultural 
land resources will preserve national re
sources, maintain more abundant liv
ing, reduce floods, prevent impairment 
of reservoirs, maintain the navigability 
of rivers and harbors, and protect pub
lic health.

But there are many areas in which 
we do not have a satisfactory soil and 
water conservation program. This is 
the reason soil, water, timber, and other 
natural resources are still being de
stroyed faster than they are being
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saved. Here is where we must have 
more research in order to determine the 
“know-how” and show farmers and 
land-owners economical and productive 
methods of sound land use, improve
ment, and management suited to their 
soil and climatic conditions.

Many of our farmer operators have 
become conservation minded and have 
done much to improve and save the 
soil. But all the people must be taught 
to save and love the land. Soil-saving 
and soil-using training should be 
started with the child. Stories, begin

ning in the books of the grade school, 
might be evolved around the principles 
of saving the soil. This type of train
ing, together with more extensive re
search, demonstrations, and technical 
training, would bring about greater 
love for the land and expedite the 
progress of the soil-saving program. 
This would give the people a greater 
appreciation of the need and impor
tance of saving the soil for the building 
of a world of greater abundance and 
opportunity.

Weed Time Cometh
(From page 5)

gaunt timber wolf, both hardier than 
the best kept cattle and the petted dog.

If farmers and nature would strike 
for a couple of seasons, science would 
have to get busy and make human 
food out of weeds and wild roots. 
The fear of weeds on abandoned farms 
has saved the skins of many farmers 
with delinquent mortgages. The len
der says, “better keep a losing farmer 
on the land than to leave it idle and 
get weed-ridden.”

There may be some negative virtues 
about weeds, but they do not endear 
them to us. At times weeds may help 
to retain nitrates in the soil on land 
that runs fallow, and weeds are useful 
as green manure for plowing under 
sometimes. But no doubt their chief 
advantage lies in their persistence which 
makes good tillage so vital. Their 
luxuriance drives mankind to invent 
and to apply tools and implements with 
which to uproot those undesirables. 
This often keeps him so busy he for
gets to worry about himself.

W E must prepare to live with the 
weeds for some time to come, willy- 

nilly. So maybe we can afford to look 
for any hidden values they have. We 
try to do that for our human neighbors 
so as to improve relations in general.

Sweet clover has become a boon com
panion to the farmer within recent 
decades. When I was a stub-toed kid, 
this plant was only a tramp found thriv
ing along roadsides and railway em
bankments. Farmers prized their 
timothy and Johnson grass but chortled 
aloud if anybody suggested possible 
cultural values in ordinary rank sweet 
clover. But that was before the county 
agents raved about the “noodles” on 
plant roots and before nitrogen fixation 
and bacteria cultures had gained cre
dence and use.

There are plenty of other cases. 
Spurrey, a very common weed, is used 
as a fodder crop in Belgium. You and 
I have gathered dandelions for greens 
and potable purposes. Chicory, that 
blazing blue star-flowered weed, has 
been used as a coffee substitute. Quack- 
grass roots are said to be relished as 
food in Italy. In fact, several main 
varieties of garden vegetables were prob
ably weeds in their native habitat.

Bees treat the flowering weeds just as 
impartially as the rain treats them, 
using no superior man-sized judgment 
whatever. Bees like fireweed and we 
like the nectar they suck from it. That 
old-fashioned garden of Grandma’s 
held many posies that got to be aristo
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crats by a devious route. Cornflowers, 
poppies, asters, and scarlet pimpernel 
testify to the truth that even a member 
of the weed tribe can make its inherent 
beauty so keenly appreciated that all its 
naughty habits are soon overlooked and 
it brings a fancy price in little packets.

C OOKING herbs and medicinal 
plants have had a full part in the 

humanics of this country. Tansy, pen
nyroyal, sage, lavender, coriander, mar
joram, savory, and balm—all speak 
legends to us of other days and simpler 
customs. They haunt us from old dusty 
rafters and shake their prim powder at 
us from ancient attic chests. Garden 
show spots, such as Mt. Vernon, still 
feature these escaped denizens of the 
herbal world.

Even though a weed is a plant out 
of proper place, who is to say after all 
or to know with absolute truth what 
its real place is? All we know now is 
where it should not be when it inter
feres with cultural programs we have 
hatched the winter before around the 
fireside.

Man has chosen to be a consumer of 
livestock meat, and most livestock 
usually prefer cultivated cereal and 
forage crops to the ordinary run of 
wild growth—with some alarming ex
ceptions. Locoweed and wild garlic are 
at least two weeds that sadly interrupt 
man’s schemes for animal husbandry 
of top order. Why did the Creator 
endow animals with a love for plants 
that transmit poison or bad flavors to 
livestock products? This seemingly is 
another one of the imponderables with
out satisfactory answer.

Some folks have quarreled with the 
use of the term “weed eradication” and 
would make it “weed limitation” to 
save face perhaps. Weed conquest is 
no amateur’s job. An urbanite who 
says he has whipped the weeds in his 
little greensward should not go coun
try ward to instruct the farmer. While 
he is busy scoffing and deriding, the 
birds are busy carrying more chickweed

and kindred messes back onto his pre
cious lawn. He who laughs last on the 
weed question is wiser, but he who 
never laughs is wisest of all.

There have been as many rock-ribbed 
and automatic plans advanced to settle 
the weed question as there are vague 
policies afloat to settle prohibition, coal
mining labor, or racial equality. There 
exists a time-worn list of rival preju
dices and opinions on baby care, more 
service and less taxes, farm relief, and 
weed control, not to mention juvenile 
delinquency—all of it more or less vul
nerable.

I would not halt such folks from 
arguing or stating the case as they see 
it, but when it comes to putting ideas 
into actual practice, let them try it on 
somebody else’s acreage. I stick to the 
data tested and tried through experi
ment station endeavor, plus the better 
methods achieved the hard way by pa
tient farmers.

Thus weeds cannot escape a lasting 
niche in our hall of infamy, if for no 
other reason than that they give us all 
something useful to do and something 
interesting and purposeful to wrangle 
over. I therefore will not foist upon 
you my personal experience in subdu
ing encroaching plant enemies, lest you 
try it and find them gratified and 
growthy.

BU T this we all agree upon—that 
weed control is best accomplished 

through community action, just like 
any other reform that seems justified. 
One lorn farmer trying to push back 
the weed lines in a lousy neighborhood 
deserves credit for idealism and ambi
tion, albeit his hopes may be vain ones.

Where weeds spell a reduced cash 
crop income through mixtures or 
where foreign matter in grain lowers 
its sales value, it is easier to get a few 
planks nailed on the anti-weed band
wagon. But where weeds merely get 
into the hay crop or into some feed 
grain, the job of arousing action is 
often difficult.

Of course, many farmers hate weedy
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fields just as their good wives dislike 
dirty floors, so that it does not require 
a cash deficit to open their eyes to group 
action. But as a rule such zealots die 
young from their crusading labors, 
leaving the land once again to the 
Huns of herbage.

There is some difference between 
misplaced plants and a man who is a 
misfit. These may resemble each other 
in some ways, but they are unlike in 
others. A man out of proper place is 
like a fish out of water, all thumbs 
and bungling. But a plant out of place 
seems to grow fully as well and take 
as big bites of the plant-food supply 
as a plant in its accustomed habitat. 
A man seldom grows in stature and 
stamina when out of place, but a mis
placed plant will wax and grow fat in 
spots not intended for it, as long as the 
soil is favorable.

THIS brings us to say again that the 
foundations for good in both man 

and plants lie with the soil and good en
vironment. When we make a better 
community in which all humanity lives 
and thrives abundantly, we boost the 
best in mankind. We do not hesitate 
to provide that better environment just 
because a few misfits or morons also 
may take advantage of it.

It is likewise so with plants. Your 
complete formula of drilled fertilizer 
or manure will benefit the mustard and 
the dodder while it also invigorates the 
wheat and the clover we cherish. Yet, 
he who would withhold any nutrient 
from the land simply because he is 
afraid the wrong plants will imbibe and 
benefit by it is mostly mistaken. There 
are better ways of doing it than that.

Hence it appears that to ward off 
tares in crops or bad habits in man is 
to insist on the right kind of pure seed, 
well tested for germination, plus a high 
degree of soil fertility and proper en
vironment. This saves us sweat and 
swear words. But neither seed, environ
ment, nor fertility will save us from 
work. So let’s get back to it.

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte Soil Testing Service is the 
direct result of 27 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are
capable of application to all types of
soil with proper interpretation to com
pensate for any special soil conditions 
encountered.
Methods for the following are avail
able in single units or in combination 
sets:
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity II alka-
Nitrite Nitrogen Unity)
Available Potach Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium
Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with in
structions.
Illustrated literature will be sent upon 

request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4. Md.
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crop management is available for distribution. We shall be glad to send 
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C ircu lars
Tomatoes (General) Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vine Crops (General) The Cow and Her Pasture (General)

R e p rin ts
N-9 Problems of Feeding Cigarleaf Tobacco 
F-3-40 When FertHieing, Consider Plant-food 

Content of Crops 
S-5-40 What Is the Matter with Yonr Soil? 
H -12-42 Wartime Contribution of the Ameri

can Potash Industry 
J-2-43 Maintaining Fertility When Growing 

Peanuts
Y-5-43 Value & Limitations of Methods of 

Diagnosing Plant Nutrient Needs 
FF-8-43 Potash for Citrus Crops in California 
A-1-44 What’s in That Fertiliser Bag?
H-2-44 Efficient Fertilisers for Potato Farms 
AA-8-44 Florida Knows How to Fertilise 

Citrus
QQ-12-44 Leaf Analysis——A Guide to Better 

Crops
P-3~45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfa— the Aristocrat 
DD-5-45 A Case of Combined Potassium and 

Boron Deficiencies in Grapes 
CG-6-45 Know Your Soil
0 0 -8 -4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms
TT-10-45 Kudsu Responds to Potash 
ZZ-11-45 First Things First in Soil Fertility 
H-2-46 Plow-sole Placed Plant Food for Bet
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X-5-47 Potato-growing Developments in New 
England

Y-5-47 Increasing Grain Production In Mis
sissippi

Z-5-47 Building and Maintaining Good Lawns 
AA-5-47 The Potassium Content of Farm  
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BB-5-47 More Palatable Grass Is More Nutri
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DD-6-47 Profitable Soybean Yields in North 
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GG-6-47 Corrective Measures for the Salinity 

Problem in Southwestern Soils
II-8-47 Whole-farm Demonstrations 
MM-8-47 Fertilising Potatoes Economically 

in Aroostook County, Maine 
NN-10-47 Let’s Replace Guessing with Soil 

Testing
PP-10-47 Potash Fertilisation of Alfalfa in 

Connecticut 
QQ-10-47 Fertiliser Placement for Corn on 

Sandy Soils of Minnesota 
SS-10-47 Soil Fertility and Management 

Govern Cotton Profits 
TT-11-47 How Different Plant Nutrients In
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UU-11-47 Fertiliser Practice for the Ranger 

Sweet Potato 
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YY-11-47 Boron for Vermont Farms 
ZZ-11-47 Some Things to Think About 
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ures ?
DDD-12-47 Florida Grows Good Pasture on 

Coastal Plain Soils 
A-1-48 Let’s Foster Fertility 
B -l-48  Potash Supplies for 1948  
C -l-48 Fertilisers Double and Treble Grain 

Yields in Northern Wisconsin 
D -l-48 A Good Combination: Lespedesa 

Sericea and Crimson Clover 
E-2-48 Root Rot of Sweet Clover Reduced 

by Soil Fertility 
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H-2-48 Soil Testing and Soil Conservation
1-2-48 Success with Alfalfa in Alabama 
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Walter was going to have a party, 
and his mother insisted on his in
viting, among others, a neighbor’s boy 
with whom he had had an argument. 
He finally promised he would do so, 
but on the day of the party the neigh
bor’s boy failed to turn up.

Walter’s mother became suspicious. 
“Did you invite Charlie?” she asked.

“Of course I did, mother. I not only 
invited him to come, I dared him to.”

From the sign on a wall in an Ari
zona restaurant: “We have an agree
ment with the First National Bank: 
They will serve no sandwiches, and we 
will cash no checks.”

Her (at prom)— “Wait right here for
me, Bill, while I go powder my nose.”

Her (three dances later)—“Been
waiting long?”

Him— “No, but I’ve been looking
all over for you to give you your com- 

. » pact.

JU ST KIDDING

A woman complained to an elderly 
man, who every evening walked his 
dog by her house, because the pup 
always paused by her new shrubs.

“I wouldn’t worry,” he said, “I 
always start around the block the long 
way, and by the time he reaches your 
bushes, it’s only a gesture.”

Judge: “On what grounds are you 
applying for divorce?”

Mr. Brown: “Extravagance, your 
Honor.”

Judge: “Extravagance? How’s that?” 
Mr. Brown: “She kept on buying ice 

after I had installed an electric re
frigerator.”

# # *

JUMPER
A United States Army officer sta

tioned in Australia decided to go on a 
kangaroo hunt. He climbed into his 
jeep and instructed his Negro driver to 
proceed to the plains in quest of a 
kangaroo. Soon they spotted one, and 
the driver drove the jeep in hot pursuit. • 

For some time they went at break
neck speed without gaining on the 
animal.

Finally, the driver shouted to the of
ficer: “Ain’t no use chasin’ that thing, 
sir!”

“Why, Sam?”
“’Cause we is now doin’ 65 and that 

critter ain’t put his front feet down 
yet!”

* # #

“Do you know what good clean fun
isr

‘No, what good is it?”

“Look heah, Rastus, you all know 
what you’re doin’? You goin’ away 
for de week-end and there ain’t » 
stick of wood cut for de house.” 

“Well; what you all whinin’ about, 
womin? I ain’t takin’ de axe am I?
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FERTILIZER BORATE
rnonc economical

FOR AGRICULTURE
Authorities have recognized that the depletion of Boron in 
soil has been reflected in lim ited production and poor quality 
of numerous field and fruit crops.

Outstanding results have been obtained with the applica
tion of B orax  in specific quantities, or as part of the regular 
fertilizer mix, improving the quality  and increasing the pro
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc.

T h e  work and recom m endations of the S tate  Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food elem ent and is com m only obtained 
from B orax since the elem ent does not occur in the pure 
form. Fertilizer B orate is a semi-refined product containing 
9 3 %  Borax.

Fertilizer B orate was placed on the m arket by the m akers 
of “20  M ule T eam  B orax” as a fertilizer grade product to 
save cost of refining and hence to supply Borax at the low
est cost.

Fertilizer B orate  is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.
NEW YORK • CHICAGO • LOS ANGELES



T t ta T  Li> O u a  'Beit I

IN m a n y  c o m m u n i t ie s  in many 
states, farm ers look upon the 

local V-C factory as an old and 
trusted friend.

F o r economy and convenience, 
each V -C  factory is located near the 
farm s it  serves. Y e t  each factory 
benefits from  the scientific research, 
experience, skill and facilities o f a 
national organization.

Through its network o f 36 fertil
izer factories, its  phosphate rock 
mines, its  21 sulphuric acid plants, 
its  28 superphosphate producing 
units, and its  analytical and research 
laboratories, th e V -C  organization is 
helping to  m ake farming a  better- 
paying business in  every state  from 
th e R ocky  M ountains to  th e A tlan
tic  and from Canada to  the G ulf 
o f M exico.

Virginia-Carolina Chemical Cor

poration is superbly equipped with 
men, mines and factories to  produce 
the right plant-food m ixture for 
every crop on every soil. Backed by 
this great national organization,, 
each individual local V-C factory 
concentrates on supplying the par
ticular plant-food needs o f the farms 
in the territory i t  serves.

Farm  folks, everywhere, like this 
efficient V -C  method o f manufactur
ing and selling honest and depend
able fertilizers which produce the ut
m ost in  extra yields o f profitable 
crops. Through th e years, Virginia- 
Carolina Chem ical Corporation has 
continued to  win and hold the loyal 
friendship o f more and more V-C 
customers—reliable agents and deal
ers and thousands o f good farmers 
who try  V-C Fertilizers and then keep 
on buying and using V-C Fertilizers.

V IR G IN IA -C A R O LIN A  CHEMICAL CO RPO RATION  X  \
Richmond, Virginia T / r i \  Make the

Norfolk, Va. • Greensboro, N. C. • Wilmington, N. C. • Columbia, S. C. I  F e r t  TL i  Z E R S  1  « ««rth
Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. • Birmingham, Ala. V  'Wfl ^  > , /  g o o a  e o n n
Jackson, Miss. • Memphis, Tenn. • Shreveport, La. • Orlando. Fla. J
Baltimore, Md. • Carteret, N.J.* E. St. Louis, III.* Cincinnati, 0. • Dubuque, la. a e n e r .



New  "U.S." Toxaphene 
Formulations

for Cotton Insect Control

BO LL W EEVIL FLEA  HO PPER

BOLLW ORM  LEAFW ORM

P LA N T  BUGS

T O X A P H EN E-20  
a dust to control cotton Boll Weevil 
and Bollworm, cotton Flea Hopper, 
cotton Leafworm, Thrips, Southern 
Green Stink Bug, Rapid Plant Bug 
and Tarnished Plant Bug.

Dosage: 1 0  lbs. p er acre

TO X A P H EN E-S-20
contains 40®Z sulphur to control Red 
Spider in addition to insects listed 
above.

D osage: 1 0 -15  lbs. per acre

Write for technical data sheet 
and name o f nearest dealer.

UNITED STATES RUBBER COMPANY
S E R V I N G  T H R O U G H  S C I E N C E  

A gricultural Chem ical D ivision 
1230 Rockefeller Center, N ew  York 20, N. Y.



Printed in U.S.A.

THE PLANT 
SPEAKS

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

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

T H E  PLA N T  S P E A K S  T H R U  D E F IC I
EN C Y  SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  P L A N T  SP E A K S, S O IL  T E S T S  
T E L L  US W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  P L A N T  SP E A K S T H R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
held. (Running time 14 min. on 400-ft. reel.)
T H E  PL A N T  SP E A K S T H R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

Potash in Southern Agri
culture (South)

In the Clover (North
east)

Bringing Citrus Quality 
to Market (W est)

Machine Placement of 
Fertilizer (West)

Ladino Clover Pastures 
(W est)

Borax From Desert to

Potash from Soil to 
Plant (W est) 

Potash Deficiency in 
Grapes and Prunes 
(West)

New Soils from Old 
(Midwest)

Potash Production in 
America (All)

Save That Soil (All) 
Farm (All)

IM P O R T A N T  
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
W ashington 6, D. C.

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED



Better Crops
June-July 1948 10 Cents

II The Pocket Book of Agriculture



T H R E E  E L E P H A N T  B O R  A X '

supply the boron  . . .  

ivhere this im portant 

P L A N T  FOOD is n eed ed

The productivity of crops can be seriously affected when a de
ficiency of boron in the soil is indicated. With every growing 
season, the need of boron becomes more and more evident.

When boron deficiencies are found, follow the recommenda
tions of your local County Agent or State Experimental Stotions.

s

Bsc

D I S T R I B U T O R S

Arnold Hoffman & Co., Providence, R. I., Philadelphia, Pa., Charlotte, N. C. 
A. Daigger & Co., Chicago, III.

Braun Corporation, Los Angeles, Calif.
Burnett Chemical Co., Jacksonville, Fla.

Dixie Chemical Co., Houston, Texas 
Dobson-Hicks Company, Nashville, Tenn.

Ferro Chemical Corp., Cleveland, Ohio and Detroit, Mich.
Hamblet & Hayes Co., Peabody, Mass.

Innis Speiden & Co., New York City 
Kraft Chemical Co., Inc., Chicago, III.

Marble-Nye Co., Boston and Worcester, Mass.
Southern States Chemical Co., Atlanta, Ga.

The O. Hommel Co., Pittsburgh, Pa.
Thompson Hayward Chemical Co., Kansas City, Mo., St. Louis, Mo., Houston, 

Tex., New Orleans, La., Memphis, Tenn., Minneapolis, Minn.
Joseph Turner & Co., Ridgefield, N. J. and Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, Calif., and Seattle, Wash. 
Additional Stocks at Canton, Ohio, Norfolk, Va., and Wilmington, N. C.

IN CANADA:

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

American Potash & Chemical Corporation
122 EAST 42nd STREET • • • NEW YORK 17, N. Y.

231 S. LA SALLE STREET 
CHICAGO 4, ILLINOIS

214 WALTON BUILDING 
ATLANTA 3, GEORGIA

3030 WEST SIXTH STREET 
LOS ANGELES 54,CALIF. ,

"Pioneer Producers of Muriate of Potash in America”



BetterCrops
rfPLANT F®D

The Whole Truth— Not Selected Truth
R. H. St i n c h f i e l d , Editor 

. Editorial Office: 1155 16th Street, N. W., Washington 6, D. C.

VOLUME X X X II NO. 6

T a b l e  o f  C o n t e n t s , J u n e - J u l y  1948

Centenary 3
Jeff Comments on the Background 
for Celebration

Applying Fertilizers in Solution 6
M. E. McCollam and F. S. Fullmer 
Cite Merits

Response and Tolerance of Various 
Legumes to Borax and Critical Levels
of Boron in Soils and Plants 9

Discussed by H. T. Rogers

The Development of Irrigation in Georgia 17
Described by Everett H. Davis

The Chemical Composition of Agricultural 
Potash Salts 24

Analyzed by J. W. Turrentine

The American Potash Institute, Inc.
1155 16th Street, N. W., Washington 6, D. C.

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

'Washington Staff
J. W. Turrentine, President 
H. B. Mann, Vice-president 
J. D. Romaine, Chief Agronomist 
R. H. Stinchfield, Publicity 
Mrs. C. M. Schmidt, Librarian

Branch Managers
S. D. Gray, 'Washington, D. C. 
H. B. Mann, Atlanta, Ga.
G. N. Holler, Lafayette, Ind.
M. E. McCollam, San Jose, Calif. 
E. K. Hampson, Hamilton, Ont.



BEAUTY AFIELD



BetterCrops 
uPLANT FGDD

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 i x t e e n t h  

S t r e e t , N.W., W a s h in g t o n  6 , D. C .,  S u b s c r ip t io n , $1.00 fo r  12 I s s u e s ; 

10̂  p e r  C o p y . C o p y r ig h t , 1948, 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 .

V o l . X X X II W ASHINGTON, D. C., JUN E-JULY 1948 No. 6

Celebrating a

Centenary

OU T in my native State, folks everywhere are celebrating the one 
hundredth anniversary of the year 1 8 4 8 , when Congress admitted 

that commonwealth to the Union, with full rights, privileges, and 
terrible unforeseen responsibilities. Right now, what with a soaring 
revenue from “bloated” incomes (compared to some other times we 
have all experienced) the State and its subdivisions are in pretty nice 
shape to spend a little spondulix on the fireworks.

I am feeling right smart over the cen
tennial, partly because my own Mother 
was born in that same anniversary year 
1848, and also because I was a school
mate of the present governor and have 
had good relations for a long time with 
the committee chairmen who are stag
ing the big blowout at the State Fair 
in August. Moreover, and what is 
even better, I can call a lot of citizens 
by their first names and pet nicknames 
—people who perform the everyday 
tasks that mold public opinion and 
guide the public action, which really 
makes the State worthy of a proud back
ward review. What with those things

and the fact that my wife and children, 
myself and even my in-laws, were 
born in the State adds to the natural 
interest I have in what’s going on.

Now I am aware that just an even 
100 years of time doesn’t mean so much 
in the universe, and that lots of other 
places that folks are proud of are also 
observing centennials, and even double 
or triple that span of years. The spot 
where I hang my hat and pay my rent 
is now scheming up a big jamboree in 
1949 to set forth 200 years of corporate 
existence. You can plot any period of 
the past and brag about it, but the main 
idea is to try and help fix things so that
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the present and future are worth more 
than the past in terms of human welfare 
and social betterment. “The past is 
prologue.”

In that connection I am sure that 
some folks who did a heap to set things 
right and toiled hard to follow some 
bright star of hope in an obscure way 
are not going to be lauded by any 
speakers at this or any other centennial; 
but let’s not forget them in the mass 
anyhow, or fail to pay silent homage to 
them as the bands go by.

AS for myself, I never ran for any 
public office in any section of the 

State government, so I am unable to 
point with pride to any career of ad
ministration. It’s probably just as well, 
as I had plenty of neighbors who made 
better dog-catchers and coroners and 
aldermen than I might have been; and 
I was thus saved from the bitter sting 
of defeat.

Yet my friend, the able and success
ful governor in reality can be just as 
proud of the humble immigrant farm
ers and storekeepers who laid the 
groundwork of his own and the State’s 
career, as he can possibly be of any of 
his own achievements. That is, he can 
lean back in his leather chair up there 
in that fancy room that has been dec
orated like a Venetian palace and dream 
back to the times when his forebears 
came across the sea in barkentines or 
schooners with a few belongings and 
heaps of energy to face a questionable 
but promising struggle behind the plow 
and the counter. They settled within 
half an hour’s motor ride from the 
Statehouse, and accepted the challenge 
of a raw country. He, like some other 
governors we have had, finds his fame 
resting on the soil and the tillers 
thereof. In fact, he’s had a little barn
yard sun tan on his neck himself.

Your honest historian—and there 
are plenty of eager amateurs studying 
the scroll of time in old newspapers 
up there this summer—is obliged to 
admit that the scars and mistakes one 
ravels from the records are just as

much a part of the picture as the musty 
speeches and patriotic incidents and in
dustrial progress which usually get the 
limelight.

Some of my knowledge of minor 
happenings that are largely obscured 
in this glorified celebration come from 
the stories and memories of my Father 
and Mother. My folks were far better 
at personal reminiscences than they 
were at money-making. Hence my 
main heritage from them has not been 
in bank balances or property rights, 
but in the mellow traditions that spring 
from living and experiencing the pass
ing show. It consists of remembrance 
of queer characters and odd personali
ties of the long ago. Like Shanghai 
Chandler, bibulous newspaper reporter, 
who used to rise and flap his wings 
and crow after each telling phrase in 
some bigwig’s speech. Or N. H. Wood, 
the pioneer merchant prince, who built 
himself a marble hall garnished with 
fountains and statuary out of the pro
ceeds of a lifetime selling stuff to farm
ers. The figure above the front porch 
was Pomona, goddess of the harvest, 
truly a proper emblem.

BECAUSE these parents of mine i  

stored up memories rather than 
money, every acre of land they ever i 

had title to has gone into other hands, 
and we do not own a square yard of 
ground in the State to which I may 
retire, except a peaceful lot in a ceme
tery overlooking the broad river, which 
land as far as I know is not taxed. My 
two Original Friends lie in that safe I 
haven now, on a grassy hilltop spattered I 
with violets and refreshed with the sum
mer breezes that rise from the stream, 1 
along which most of their lives were I 
spent.

The tales they told me remain in I 
blurred but convincing form. Had 1 1 
then possessed the yen for taking notes I 
and being accurate like my later report- I 
ing years inspired, I could dish up a I 
book of facts to embellish the present I 
centennial with startling and discon-1 
certing truths. For when the closet i
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door is opened all things therein may 
not be neat and orderly. Some of the 
garments left in there would be too 
moth-eaten and ragged to wear this 
year on dress parade. Yet this is the 
stuff that fireside yarns are made of, 
and on which we rely for a vivid hu
man panorama.

One harrowing tale relates to the 
“Injun” scare. The uprising of Little 
Crow in the Fort Ridgeley affair across 
the Mississippi sent chills chasing along 
the spines of scattered settlers. It sent

couriers riding day and night and 
caused families to quit the lonely farms 
for handy stockades. My mother saw 
a neighbor boy rip up all his garden 
patch in July, so that the “dumb 
Injuns” wouldn’t get his taters and 
rutabagas. She saw farmers bury their 
treasures and throng into groves to 
camp together for security.

She saw her brothers, one by one, 
march off to war and leave her mother 
with two teen-age children to meet 
the threat of anxiety and inflated prices 
alone. She saw drought and poor crops 
and penniless people, shielding each 
other as best they could during an era 
of peril and sacrifice. She and her 
mother “took in” plain sewing and 
mending, and finished the seams and 
stitches through months of weariness, 
hunger, and tears. Yet even through 
the tears she noted the funny incidents 
and the lighter moments, and repeated 
them to me with great gusto and rare

mimicry. Such as the old and feeble 
neighbor, a veteran of the Lundy’s Lane 
affair in the War of 1812, who wrote 
the governor for a commission; and 
the fussy fat woman who sat on their 
best chair and broke it.

Then sometime later there were 
murders and lynchings in the quiet 
town, still red and raw from war’s 
effects. She told me often about the 
ex-captain of infantry who had turned 
lawyer and was constantly harassed by 
a private soldier of his old company, 
whom he had kept in the guardhouse 
frequently. It culminated finally in 
the shooting of the former soldier by 
the exasperated lawyer half way down 
Main Street, and his immediate lynch
ing by a bitter and revengeful mob. 
I recall the poplar tree near the livery 
stable where my mother said the body 
swayed untouched until the dawn. Yet 
a second lynching occurred, when a 
trainload of irate citizens ran a few 
cars down the rails from the next town 
and swept into the county jail, to yank 
out a local footpad, who had killed 
and robbed a wayfarer, the week before. 
Here again, even in my time, there 
was a certain tall tree marking the 
gibbet on which popular fury took 
its hasty and illegal satisfaction. How 
these mobsters managed to control a 
regular train to work their revenge or 
how none paid penalty for the misdeed 
is still unanswered.

IF any budding historians or thesis 
writers desire to have the place, 

names, and approximate dates of these 
human sacrifices to public violence, it 
will be easy to supply them. But I 
hasten to add, however, that court 
judges have since meted out official 
justice in that now orderly town.

My Father’s memories featured his 
boyhood of play and hunting, some of 
his chums being young Winnebago 
Indians, and went on from there to 
oft-repeated anecdotes of wartime, about 
this and that wild foray along the big 
river, sleepless nights spent in swamps, 

( Turn to page 49)



Fig. 1. Cylinders of NHs in place and metering the gas into the irrigation system.

Applying Fertilizers in Solution
W . £  W c C o lU  a n d  S .

San Jose, California

TH E practice of irrigation agriculture 
in the Western States was recognized 

as a means of applying fertilizer to 
crops many years ago. One of the first 
applicators to be used in conjunction 
with the irrigation system consisted of 
a hopper into which a soluble dry fer
tilizer material was dumped. A small 
amount of water introduced into the 
hopper formed a concentrated fertilizer 
solution which was released through a 
metering device into the irrigation 
water. Various applicators of this same 
principle could be found in use on 
California vegetable lands and orchards 
in the early years of this development. 
Even the method of cutting open a sack 
of fertilizer and tossing it into the 
irrigation ditch has been used to accom
plish fertilizer distribution.

The application of dry materials, al

ready dissolved materials, gases, and 
acids through the irrigation system is 
now a common procedure and one that 
has been developing rapidly during the 
past five years.

The use of liquid mixed fertilizer 
may be considered a new development, 
although the first plant for manufactur
ing fertilizer of this type was built 
about 25 years ago. The G. and M. 
Liquid Fertilizer Company, established 
in Oakland in 1923, was the first com
pany of this type in California. The 
fertilizer produced was used almost ex
clusively by Japanese truck farmers, 
either alone, or as a supplement to the 
regular dry fertilizer program. The 
second plant, Liquid Plant Food Com
pany, which is still in operation, was 
started in Pasadena in 1929. Initially 
all of the liquid fertilizers produced at

6
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T a b l e  I . — C o m p a r is o n  o f  L i q u id  F e r t i l i z e r  T o n n a g e  W i t h  O t h e r  F e r t i l i z e r s
S o ld  i n  C a l i f o r n i a , 1 9 4 3 -1 9 4 7  *

Year
Liquid

Phosphoric
Acid

Liquid
Mixed

Fertilizer

Dry
Mixed

Fertilizer

Total 
Tonnage All 

Fertilizer

Tons Tons Tons Tons
1943............................... 1,101 967 147,778 301,497
1944.............................. 2 .170 183,696 420,368
1945............................... 2 ,552 4.310 250,690 483,716
1946............................... 3 ,574 5,200 281,177 570,220
1947............................... 5 ,170 7,744 234,762 594,086

*  Tonnage figures from reports of Bureau of Chemistry— California State Department of Agriculture.

this plant were used on citrus. Later 
the use spread to truck crops, and at 
the present time over 70 per cent of 
the Liquid Plant Food Company pro
duction is used to fertilize vegetables.

Almost 15 years ago anhydrous am
monia (N H 3) was marketed in Cali
fornia as a fertilizer material by Shell 
Chemical Corporation. This marked 
the beginning of a rapid increase in 
the use of nitrogen in this form, and 
today it is a common sight to see the 
cylinders containing this material placed 
along irrigation ditches, metering nitro
gen into the irrigation water.

Whereas before this material’s use 
was limited to irrigated land, the de
velopment of a method of applying 
NHS directly to the soil has extended 
the market to non-irrigated lands. This 
marks a departure which promises to 
further expand the market for “liquid” 
fertilizers.

In California there are now at least 
30 fertilizer companies distributing fer
tilizer and soil amendments in “liquid” 
form including solutions of dry ma
terials, N H 3 gas, sulfur dioxide, liquid 
phosphoric acid, and nitrogen solu
tions. Other materials have recently 
appeared on the list also. The applica
tion of these materials in irrigation 
water is not only being made to truck 
crops and orchards, but in addition to 
some held crops such as sugar beets, 
flax, and cotton.

While the Western use of this type 
of fertilizer application is most exten

sive in California, it is not limited to 
this State, and to the writers’ knowledge 
is being employed in Oregon, Wash
ington, and Arizona as well.

Liquid mixed fertilizers comprised 
a little over three per cent of the total 
mixed fertilizer tonnage in 1947.

While no figures are available in 
California on the tonnage of N H 3 used 
as such, there were 8,883 tons of nitro
gen solution marketed presumably for 
direct application in 1947. It would 
probably be a fairly close estimate to 
say that about six per cent of the total

F ig . 2 .  L iq u in o x  C o m p a n y , O ra n g e , C a l i fo r n ia , 
f il l in g  sm a ll c o n ta in e r *  Iro in  a s to ra g e  ta n k  o f  

8 * 8 * 4  l iq u id  m ix e d  f e r t i l ia e r .
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fertilizer tonnage sold in 1947 was ap
plied as “liquids.”

Liquid “complete” fertilizers are 
mixed in wooden vats, ranging in size 
from 300 to over 1,000 gallons in ca
pacity. Some dry materials that are 
slowly soluble in cold water are first 
dissolved in steel tanks with the use 
of heat. Liquid materials obtained in 
tank-car lots are stored in large wooden 
vats or steel tanks. These materials, 
along with liquids obtained in barrels 
or drums, are used in the regular mix
ing operation. After mixing, the fer
tilizers are either pumped into storage 
tanks with 3,000- to 6,000-gallon ca
pacity, or put directly into barrels, 
drums, or other containers for delivery 
to the field.

In California most of the grades 
produced by dry fertilizer manufac
turers are obtainable in the liquid form. 
With the materials available, some of 
the liquid grades are sometimes subject 
to precipitation or crystallization, with

any marked drop in temperature. This 
is considered a minor problem. One 
company employs a full-time control 
chemist, while others engage the serv
ices of commercial laboratories.

Nitrogen in liquid mixed fertilizers 
is derived from ammonium nitrate, 
urea, nitrogen liquors, and potassium 
nitrate. Liquid phosphoric acid is 
used almost exclusively for the phos
phoric acid portion of liquid fertilizers, 
although some ammonium phosphate 
and other soluble phosphates are used 
in special mixes. A few plants use 
potassium nitrate as a source of potash, 
while the majority use muriate of pot
ash or a combination of the two.

Some experimental work is being 
carried on with new materials that 
would be more adapted to liquid fer
tilizer production. Two of these, potas
sium sulfide and tetra potassium pyro
phosphate (50%  P2 ^ 6  and 40% K 20 )  
both show considerable promise. The 

( Turn to page 46)

Fig. 3 . Cart in place applying fertiliser in irrigation system.' Note metering device on top of tank, 
also dry N cylinder beneath tank for developing pressure.



Hesponse and Tolerance 
of Various Legumes to Borax 
and Critical Levels of Boron 

in Soils and Plants1
&  JJ.3 . &r\oyerd

Agricultural Experiment Station, Auburn, Alabama

SEVERAL FACTORS served to 
stimulate boron research in the 

Southeastern States within the last 
decade. Reduced emphasis on cotton 
and a gradual increase in legume 
acreages pointed up new fertility prob
lems when some of these crops with 
more exacting nutrient requirements 
than cotton or corn were expanded to 
include soils of low inherent fertility.

Early work with boron on alfalfa 
and root crops (6, 9, 30, 38) in other 
sections of the United States suggested 
the need for boron on the coarse- 
textured red and yellow podzolic soils 
of the Southeast if diversified crops 
were to be grown. Also, reports by 
Naftel (24) and others (21, 22), which 
associated overliming injury to legumes 
with boron deficiency on some soils 
in greenhouse tests, stimulated efforts

1 The experimental results discussed herein were 
reported in more detail in two articles which ap
peared in the Journal of the American Society of 
Agronomy 39 : 897-928, 1947. This work was sup
ported in part by a research grant from the Ameri
can Potash Institute.

* Associate Soil Chemist, Alabama Agricultural 
Experiment Station. Since January 3, 1947,
Agronomist with the Tennessee Valley Authority. 
The author gladly acknowledges assistance in con
ducting the held tests reported herein from: E . H. 
Stewart, D. G. Sturkie, S. E . Gissendanner, H. K. 
Ben ford, E . L . Mayton, Otto Brown, H. K. 
Albrecht, and F. E . Bertram of the Experiment 
Station Staff and Cooperating Extension Service 
county agents and Soil Conservation Service tech
nicians. Claude Morris, William Rawson, and 
Clarence M . Wilson assisted with the laboratory 
determinations.

to determine how widespread these 
effects were in the field and to what 
extent this depressing effect of lime 
served to limit legume yields.

Probably the first report (26) that 
boron applications would increase seed 
production of crimson clover was is
sued in 1942. This immediately sug
gested the possibility of adding boron 
for crimson clover production in the 
Coastal Plains area, where many dis
appointing failures with this legume 
had been experienced.

Stemming from the early work on 
alfalfa, it is recommended in several 
states that borax be included in fer
tilizer mixtures for this crop. The 
New Jersey Experiment Station (34) 
recommends that five pounds of borax 
be added to every ton of mixed ferti
lizer sold in the State. In order to 
find out whether recommendations of 
this type would be desirable in Ala
bama, it was necessary to determine the 
value of borax for a variety of legumes 
on the major soils of the State, as well 
as its residual effect and tolerance of 
most of the important agricultural crops 
to borax. All of these developments 
emphasized the need for more informa
tion on the boron status of the soils 
and the boron needs of a variety of 
crops.
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NO
BORAX

Fig. 1. Effect of borax on stand of bur clover (manganese strain). A. Response to 12 lbs. of borax 
per acre on Cahaba loamy sand. Bur Clover seedlings which came up to a good stand in September 
died out completely on the no-borax strip (center) by February when this photograph was taken. 
B. Left, no borax at time of seeding resulted in loss of stand of clover due to severe boron de

ficiency of Norfolk loamy sand. Photographed in March 1944.

The boron research of the Alabama 
Agricultural Experiment Station from 
1942 to 1946, dealing largely with field 
experiments on alfalfa and several 
winter legumes and correlated labora
tory studies on available boron in the 
soil and boron in the plants, has been 
summarized. Reported first are the 
results of the field tests, showing the 
boron needs of a variety of legumes. 
The second phase of the study com
pares field response with soil and plant 
analyses in an attempt to evaluate meth
ods for selecting boron-deficient areas. 
Finally, methods of placement of borax 
to avoid injury to plants and the toler
ance of several legumes to borax are 
discussed.

The legumes tested include alfalfa 
(Medicago sativa), bur clover (Medi- 
cago arabica), crimson clover (T ri
folium incarnatum), red clover (T . 
pratense), white clover (T . repens), 
Austrian winter peas (Pisum arvense), 
blue lupine (Lupinus angustifolius), 
hairy vetch (Vicia villosa), monantha 
vetch (Vicia monantha), soybeans (Gly
cine soja), alyce clover (Alysicarpus 
vaginalis), peanuts (Arachis hypogaea), 
and sericea (Lespedeza cuneata).

Response by the Medicagos—Alfalfa 
and Bur Clover

Alfalfa produced on the average 58 , 
per cent more hay where borax was i 
applied, responding on 12 of the 13 
fields (Table I) . This represented an 
average increase of 1,807 pounds of ! 
alfalfa hay per acre per year for the | 
addition of 20 to 30 pounds of borax 
at time of seeding. A single applica
tion of borax was effective in increas
ing the hay yields for two to three years 
(Table II) . The cost of this treatment 
was insignificant when compared with 
the returns in increased hay yields. 
Average annual yield increases of two I 
to three tons per acre were obtained at 
two locations. Very few investigators 
have reported responses of this magni- J 
tude, even on the true podzols in the 
Northeastern States which are known 
to possess high boron-fixing capacity.

A rosetting of the terminal bud 
growth was frequently the first evidence 
of boron deficiency in alfalfa. Later, 1 
severe “yellows” accompanied by pink- , 
ish-colored leaves developed, with a 
resulting loss of stand where these 
severe deficiency symptoms were ob
served.

In view of the response to borax
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obtained in extensive tests (1, 7, 9, 11, 
12, 13, 14, 15, 20, 36, 38) in other 
sections of the country it was not sur
prising that alfalfa showed the need 
for additions of boron on most of the 
Alabama soils tested. Aside from the 
root crops alfalfa is the one crop that 
has shown need for applications of 
boron under more varied soil and cli
matic conditions than any other one 
agricultural crop. Up until the pres
ent time, this is the only field crop for 
which statewide recommendations for 
the addition of borax have been made 
in Alabama.

In New York where several hundred 
field tests were conducted, Dawson and 
Gustafson (11) reported that borax ap
plications did not increase alfalfa yields 
appreciably, although boron deficiency

symptoms were observed in 17 per 
cent of the tests. Brown, Munsell, and 
King (7 ) reported a 21 per cent in
crease in yields from five fields in Con
necticut, but no increase on six other 
fields. Reeve, Prince, and Bear (34) 
recommend that five pounds of borax 
be added to every ton of mixed ferti
lizer sold in New Jersey, where they 
obtained response to borax in 12 per 
cent of the 450 fields tested with vari
ous crops including alfalfa. Dregne 
and Powers (12) reported increases 
in alfalfa yields ranging from 10 to 37 
per cent from the application of borax. 
Powers (30) reported that boron appli
cations raised the chlorophyll content 
of alfalfa plants 50 per cent.

The response of alfalfa to borax sug
gested that bur clover, another member

T a b l e  I.— R e s p o n s e  o f  V a r io u s  L e g u m e s  to  B o r a x  a n d  W a t e r -s o l u b l e  B oron
i n  t h e  S o il

Number of 
locations tested

Response to borax
H , 0 -

Crop soluble

Total Re
sponding

Increase, 
lb. per acre 
per year 1

Per Cent 
increase

boron in 
soil, ppm

Responding group

Alfalfa.................................... 13 12 1,807 58 0.07
Bur clover............................. 10 7 4.773(G) 104 0 .09
Crimson clover (seed). . . . 10 10 259 244 0 .06
Vetch (seed)......................... 4 4 247 80 0 .07
Red clover2.......................... 3 1 210 16 0 .07
White clover........................ 1 1 753 158 0 .08

Nonresponding group

Austrian winter peas......... 1 oX» 0 -342(G ) - 4 0.06
Blue lupine......................... 4 0 109 1 0 .06
Peanuts (nuts).................. 2 0 — 67 - 5 n .d . *
Soybeans3.......................... 1 0 609 13 0 .05
Alyce clover......................... 1 0 -8 4 6 - 2 5 0.05
Lespedcza (sericea)............ 1 0 -3 3 0 - 1 2 0.05

1 Increase over no borax in pounds per acre of air-dry material except where designated by (G ) for 
green weight of bur clover and Austrian winter peas.

3 Red clover put in responding group primarily because of marked B deficiency symptoms on one loca
tion which was corrected by the addition of borax.

8 Soybeans followed crimson clover on a soil which was highly deficient in B  for the clover. Residual 
effects from increased clover growth would account for the slight increase in soybean hay yields.

* Not determined.
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T a b l e  I I . — Y i e l d s  o f  A l f a l f a  o v e r  S e v e r a l  Y e a r s  w i t h  N o B o r a x , I n i t i a l  A p 
p l ic a t io n  O n l y , a n d  I n i t i a l  w i t h  A n n u a l  A p p l ic a t io n

Borax, lb.
Yields of bay and increases for annual applications,2 lb. per acre

Soil type

per acre1
1st year 2nd year 3rd year 4th year 5th year Average

Ini
tial

An
nual Yield

In
crease Yield

In
crease Yield

In
crease Yield

In
crease Yield

In
crease Yield In

crease

Auburn strip test

Norfolk loamy 0 0 1,905 7,200 986 3,363
sand 20 0 2,980 10,732 8,552 Test discont'nued 7,421

20 10 3,069 89 10,192 -5 4 0 6,964 -1,588 6,742

Auburn bins

0 0 1,479 8,539 5,037 5,018
Norfolk loamy 20 0 6,270 12,807 6,245 Test discontinued 8,440

sand 30 0 6,255 - 1 5 12,480 -3 2 7 6,487 242 8,407
20 20 5,425 -8 4 5 12,339 -4 6 8 7,075 830 8,280

North Auburn strip test

Madison clay 0 0 3,919 3,525 3,722
loam 20 0 Reseeded test 6,458 6,883 Test discontinued 6,671

20 10 6,183 -2 7 5 6,747 -1 3 6 6,465

Sand Mountain Substation (general field)

Hartsells fine 0 0 7,040 4,860 3,810 5,000 9,180 5,978
sandy loam 15 15* 7,780 6,590 4,330 5,830 10,720 7,050

30 30 * 7,930 150 7,290 700 4,370 40 5,790 - 4 0 10,930 210 7,262

Sand Mountain Substation (strip test)

Hartsells fine 0 0 1,800 2,150 3,900 10,125 4,494
sandy loam 20 0 3,175 3,425 4,950 10,825 5,594

20 10 3,550 375 3,575 150 5,550 600 10,550 -2 7 5 5,806 212

1 All plots received one ton of ground limestone per acre. Rates of phosphate and potash varied some 
a t different locations but approached minimum for maintenance of stands.

2 Increases or decreases in hay yields for annual application as compared with a single application of 
borax at time of seeding.

* Amounts applied every other year.

of the genus Medicago, might have 
similar boron requirements. With the 
exception of a reported borax response 
by California bur clover on some of the 
extremely sandy soils of Florida (18), 
no reports of extensive boron trials 
with bur clover were found.

The results of tests at 10 locations 
(Table I)  show even more marked 
response to borax by bur clover than 
by alfalfa. The yield records show an 
average increase of 104 per cent in 
green weight from the application of 
borax. Bur clover seedlings came up

in the fall and died out where no 
borax was applied on at least two lo
cations (Figure 1). The results of 
these tests suggest that boron may 
have a role in aiding small clover seed
lings to survive periods of insufficient 
rainfall such as occur frequently in the 
Southeastern States during the fall 
months. The addition of boron to bur 
clover on other areas was reflected in 
earliness and more vigorous growth 
(Fig. 3 ). It is believed that boron de
ficiency probably has accounted for 
many of the failures to establish bur
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I F‘*
Delayed growth of bur clover (southern giant) due to boron deficiency of Norfolk sand) 

loam. Photographed in March 1945*

clover as a successful green manure or 
pasture crop, particularly on the sandy 
soils of the Southeast where it appears 
to be adapted when properly fertilized.

| The application of borax to this clover 
1 is fully as important as it is to alfalfa.

Boron deficiency symptoms on bur 
[clover are not always specific and may 
be confused with cold injury during 
the early winter months. Figure 2 
depicts severe boron deficiency of bur 
clover. The chlorotic leaves have a 
bleached appearance and frequently 
have a pinkish tint that eventually may 
become almost "white.

Response by the Trifolium s— Crim 
son, Red, and W hite Clovers

IJ Borax was applied to crimson clover 
I at 19 locations, mostly in central and 

southern Alabama. At 10 locations 
-  where seed yields were recorded, light 
I  applications of borax produced an av- 
J  erage increase of 259 pounds of seed 

per acre (Table I ) . At the Main Ex
periment Station at Auburn, on a 

I  loamy sand where seed production was 
| nearly a complete failure without borax, 

a four-year average increase of 760 
pounds per acre was recorded. This 
increase was obtained from the average 
yields on 42 small plots with varying 
rates of lime, half of which received 
borax. At a number of locations borax

produced no apparent effect on vege
tative growth of crimson clover but in
creased seed production.

Because of the limited number of 
tests with red and white clovers, the 
results are interpreted only to indicate 
that these Trifoliums may benefit from 
an application of borax on sandy soils, 
if the material is applied at a light 
enough rate to avoid injury to stand.

Vetch Seed Production

The value of borax for increasing 
vetch seed production on soils low in 
native boron is shown in Table I. 
Vicia monantha and Vicia villosa 
(hairy) were each tested at two loca
tions, gjving maximum increases of 
472 and 344 pounds of seed per acre, 
respectively from the use of borax. 
As noted with crimson clover, borax 
increased seed yields on some soils

Fig. 2 . Severe boron deficiency symptoms on 
manganese strain of bur clover as shown by 
chlorotic (pinkish-tinted) leaf, left, and normal 

leaf, right.



14 B e t t e r  C rops W it h  P la n t  F ooe

where no response in vegetative growth 
could be observed. At one location, 
monantha, which is not as winter hardy 
as hairy vetch, showed less injury from 
cold where borax was applied.

The consistent and marked increases 
in crimson clover and vetch seed pro
duction from the addition of borax to 
these crops point to the need for exten
sive tests in the major seed-producing 
area of the State—the Tennessee Val
ley. If the Southeast as a region pro
duces more of its legume seed require
ments, a much more extensive use of 
boron will be needed. The possibility 
of boron stimulating seed production 
of a number of legumes which show 
no vegetative response should be in
vestigated.

Nonresponding Legumes
Prior to the introduction of blue 

lupine in southern Alabama, Austrian 
winter peas was one of the major winter 
cover crops. Agricultural workers, how
ever, frequently noted poor growth of 
this legume, and the need for minor ele
ments was suggested. In 1943 and 1944, 
borax tests with Austrian winter peas 
were put out at 12 locations, 10 of 
which were conducted cooperatively 
with farmers. Table I gives the aver
age results from these tests and from 
more limited trials with blue lupine 
and several other legumes.

Although some small increases in 
green weight were recorded, the differ
ences are not considered significant, and 
without exception Austrian winter peas 
and blue lupine were not benefited by 
the addition of borax. Except for one 
test on Madison clay loam near Auburn, 
these tests were located on sandy soils* 
where, in general, response to borax 
was obtained with bur clover and 
alfalfa.

Single tests with soybeans, alyce 
clover, peanuts, and sericea showed 
that these crops failed to benefit from 
borax on a soil that was severely de
ficient in boron for alfalfa and crimson 
clover.

It should be emphasized that, al
though several of the crops listed were

tested at a limited number of locations  ̂
each crop was tested on one or more 
soils extremely low in readily soluble 
boron. This would indicate that the 
crops classified as' nonresponding have 
extremely low boron requirements fon 
normal vegetative growth. There is 
still the possibility that the seed yields 
of some of these legumes listed as 
nonresponding may be increased by the 
application of borax.

Amounts of Boron Needed

In the Alabama experiments, which 
were conducted on soils ranging in tex̂  
ture from loamy sands to clay loams; 
an application of 20 pounds of boran 
per acre produced maximum yields of) 
alfalfa for three years without addi-i 
tional applications (Table II) . In one 
experiment on Hartsells fine sandy* 
loam, 15 pounds of borax per acre) 
applied every other year produced about) 
as much alfalfa as double the rate.i 
Two tests on Norfolk loamy sand! 
showed that 20 pounds of borax per) 
acre at seeding provided adequate boron) 
for at least two years, and no boron) 
deficiency symptoms were observed the) 
third year.

The need for accurate information oni 
rates of application of borax was clearly I 
shown by a survey of the recommenda-j 
tions of various states, which was made I 
by Purvis (32) in 1939. The survey I 
showed a range of several hundred peri 
cent in the amount of boron recom-j 
mended for every crop for which boron 
was advocated. The recommendations ( 
for alfalfa ranged from 10 to 40 pounds! 
of borax per acre.

Recent reports show a wide range 
in amounts of boron recommended. i  

Bouquet (5 ) advocated 50 pounds of 
borax per acre broadcast or 20 to 50 
pounds in the row for truck crops. 
On the other hand, Brown, Munsell, 
and King (7 ) reported that 20 pounds 
of borax per acre prevented deficiency5 
symptoms on alfalfa seven years after 
application. The tremendous variation 
that exists in the boron-fixing capacity 
of different soils was excellently dem
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T a b l e  I I I .— W a t e b - s o l u b l e  B o b o n  i n  S o i l s  a n d  B o b o n  C o n t e n t  o f  P l a n t s

G b o w n  T h e b e o n .

Alfalfa Bur clover Crimson clover

B in plants, B in soil, B in plants, B in soil, B in plants, B in soil,
ppm ppm ppm ppm ppm ppm

Untreated areas

5 .3 0 .05 5 .9 0.22* 11.6 0.13*
4 .9 0.08 5 .9 0.13* 9 .7 0 .05
4 .3 0 .08 4 .8 0.11* 5 .6 0.03
2 .6 0 .09 4 .1 0 .10 5 .0 0 .13

4 .1 0 .03 4 .0 0 .05
4 .0 0 .03
3 .9 0 .05
3 .5 0 .03
3 .3 0 .05
2 .5 0 .09

Borax-treated areas

32.0 0.21 24.8 0 .38 20.6 0 .12
30.0 0.21 19.3 0 .15 14.6 0 .34
21.5 0 .14 17.1 0 .29 12.6 0.14
13.5 0 .10 15.3 0 .15 11.5 0 .19
12.5 0 .15 14.4 0 .06 8 6 0 .06
12.3 0 .07 13.4 0 .19
11.8 0.13 13.0 0 .15
11.0 0 .3 3 10.8 0 .34
10.5 0 .14 10.3 0 .14
9 .9 0.11 8 .8 0 .06
7 .3 0 .08
6 .3 0 .07
5 .6 0 .07

h The only locations where no response to borax was obtained.

onstrated by Purvis and Hanna (31). 
In greenhouse tests these workers com
pared the effects of borax on snap beans 
grown on a New Hampshire podzol 
and on a red and yellow podzol ic soil 
from the Piedmont Region of South 
Carolina (Cecil sandy loam). A 50- 
pound-per-acre application of borax on 
the New Hampshire podzol (exchange 
capacity, 15.2 m. e.) failed to injure 
the bean crop, while 10 pounds per 
acre reduced the growth nearly 50 
per cent on the Cecil soil (exchange 
capacity, 4.1 m. e.).

Hutcheson and Cocke (15) reported 
that 10 pounds of borax per acre on

alfalfa at seeding increased yields for 
two years on a sandy loam in eastern 
Virginia. In another experiment with 
rates of borax application, these investi
gators reported maximum yields from 
20 pounds per acre. New Jersey work
ers (34) recommend for a two-year 
duration 10 pounds of borax per acre 
for alfalfa on coarse soils and 20 pounds 
on fine-textured soils. Washko (36) 
stated that 20 pounds of borax per acre 
on alfalfa in Tennessee would “prob
ably be effective as long as the stand 
lasts.” Powers (29) recommended 30 
pounds of borax per acre, but reported 
control of deficiency symptoms from
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10 pounds and injury from 40 pounds. 
He noted a residual effect of borax on 
alfalfa from two to three years after 
application.

Some attempts (34) have been made 
to interpret greenhouse results as indic
ative of boron needs in the field. Re
ports by Cook (9 ), Purvis and Hanna 
(31), Naftel (26), and greenhouse tests 
conducted by the writer showed that 
much smaller amounts of borax are 
needed for normal growth in pot cul
ture than are used customarily in the 
field—the exact opposite of greenhouse 
requirements for nitrogen, phosphorus, 
and potassium. Although smaller 
amounts of borax are needed in green
house cultures for normal growth, 
plants generally take up larger amounts 
of boron than the same species absorb 
under field conditions. Calculations 
which are based on uptake of boron 
by plants in pot cultures where luxury 
consumption has not been controlled 
obviously would not be reliable for 
determining the amounts of borax 
needed in the field.

While the cost of annual applica
tions of borax or heavier rates applied 
less frequently would be insignificant, 
the advisability of using heavier appli
cations of borax than are actually 
needed is open to question until more 
is known about the residual effects on 
other crops.

Critical Levels of Boron in Soils and 
Plants for Various Legumes

Bur clover was grown on soils with 
a wide range in water-soluble boron 1 
content (0.03 to 0.22 ppm) and re
sponded to a light application of borax 
by an average increase in yield of 104 
per cent (Table I ) .  When grown on 
soils with water-soluble boron con
tents ranging from 0.03 to 0.13 ppm B, 
crimson clover seed production was 
increased more consistently by boron 
application than any of die legumes

1 Water-soluble boron was extracted from the 
soil by a modified Berger-Truog procedure (2 ) .  
Boron in soil and plant extracts was determined 
by the tumeric procedure as outlined by Naftel 
(2 5 ) .

tested. Austrian winter peas and blue 
lupine were not benefited by boron 
applications, although grown on soils 
of low available boron content (0.06 
ppm water-soluble boron).

The data in Table III and Fig. 4 
show the relationship between water- 
soluble boron in the soil and boron 
content of alfalfa, bur clover, and 
crimson clover plants. There is only 
a fair correlation between the boron 
content of the plants and water-soluble 
boron in the soil when these values 
approach the critical levels for normal 
plant growth.

Water-soluble boron in the soil, how
ever, does show some promise for 
selecting untreated areas where response 
to borax can be expected. The three 
areas where no response to borax was 
obtained with bur clover were the only 
soils with more than 0.10 ppm water- 
soluble -boron (Table III) . Likewise, 
with one exception, all of the tests with 
crimson clover showed response to 
borax where the soil contained less 1 
than 0.10 ppm boron.

Critical levels of water-soluble boron 
in soils, below which the need for 
additions of boron is indicated for al- ] 
falfa, have ranged from 0.35 ppm boron 
as suggested by Reeve, Prince, and 
Bear (34) for New Jersey, and Dawson 
and Gustafson (11) for New York, to
1.00 ppm boron reported by Dregne 
and Powers (12) for soils of the Willa- : 
mette Valley. Berger and Truog (3), 
however, reported 15 per cent black , 
heart disease of table beets where the 
soil contained 1.45 ppm water-soluble 
boron.

Alfalfa, bur clover, or crimson clover 
grown on untreated soils contained less 
than 6.0 ppm boron in nearly every 
case where response to borax was ob
tained (Fig. 4). In 82 per cent of 
the cases these plants contained more 
than 10 ppm boron where borax had J 
been applied within three years of the 
time of sampling.

The following tabulation shows the 
range in critical values for the b o ro n  

( Turn to page 40)



Fig. 1. First irrigation system installed on pecans in the South. Placed in operation fall of 1947  
on L. R. Barber & Son farm in Colquitt County, Georgia.

The Development of Irrigation 
in Georgia

D u  C+verett ^ Jr. o&avid

Irrigation Engineer, Georgia Agricultural Extension Service, Athens, Georgia

IRRIGATION is hitting its stride in 
Georgia, progressing hand in hand 

with her State-wide diversification pro
gram. Prior to 1945 there were ap
proximately 35 farmers operating irri
gation systems in the State, the larger 
ones growing mainly vegetable plants 
for early shipment to northern vege
table producers. By early 1948 nearly 
150 growers were producing a wide 
variety of crops under irrigation on 
over 2,500 acres of land.

This development is going on in all 
sections of Georgia, a state having 50 
inches or more annual rainfall. Besides 
vegetable plants a wide variety of truck 
crops, corn, pastures, tobacco, tobacco

plants, berries, Irish potatoes, pecans, 
and flower bulbs are being grown profit
ably with irrigation. Supplemental irri
gation provides the missing link which 
enables growers to produce quality 
produce during periods when rainfall 
is negligible and the markets are most 
favorable. Drought charts based on 
U. S. Weather Bureau records prove 
conclusively that damaging dry periods 
occur sometime during the growing 
season every year.

A few inches of irrigation water to 
tide growers over these dry periods 
mean heavier per-acre production and 
higher quality produce. No better illus
tration comes to mind than the Augusta

17
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strawberry grower who, during a long, 
hot, dry spell last spring, was selling 
berries on the market as big as a swollen 
thumb at 60 cents a quart while other 
producers had long dropped out or 
were offering berries not much larger 
than shelled peas. That grower prac
tically paid for his irrigation system dur
ing the first dry period that came along. 
Some processing plants are recognizing 
the value of irrigation in the production 
of high quality crops, particularly 
strawberries, and in 1947 began a pro
gram of contracting with growers for 
their entire output of berries. The 
frozen food industry can add consid
erably to the income of Georgia farmers 
but, at present, the greater percentage 
of frozen foods sold in the State is 
grown and processed outside the State. 
Consequently, the producer and proc
essor profits are not realized by 
Georgians in this growing industry now 
representing about ten million dollars 
in the State. Frozen foods are more

palatable and nutritious than those pre
served by other methods and Georgia 
farmers can, with modern machinery 
and irrigation equipment, produce as 
good quality produce as anyone else.

Irrigation systems are commonly re
ferred to by many growers as “the best 
crop insurance I ever had.” As a leading 
Irish potato grower near Savannah put 
it, “I haven’t needed irrigation for the 
past two seasons but it paid for itself 
many times over when I did need it 
and furthermore it’s not for sale 
either.”

A large majority of the irrigation 
systems in Georgia are of the sprinkler 
type. Water can be applied more effi
ciently on most soil types by some 
method of sprinkler irrigation. Less 
labor is required by this method and 
water can be handled with a greater 
degree of ease and efficiency by inex
perienced farm labor.

Chief advantages of sprinkler irriga
tion over furrow and flood methods are:

T Y P IC A L  DROUGHT RECORD— M ID D LE GEORGIA 1

F r e q u e n c y  o f  D r o u g h t  P e r io d s , 1 4  D a y s  or  M o r e  D u r a t io n , D u r in g  G r o w in g
S e a s o n — M a r c h  t o  N o v e m b e r  1 5  

Lengths of Drought Periods—Days

Total No.
of days

Year Mar. Apr. May June July Aug. Sept, Oct. Nov. of drought 
each grow
ing season

1929.................... 16 17 19 52
1930.................... . . 14 14 17 21 30 18 18 132
1931.................... 15 18 21 19 15 20 15 123
1932.................... 20 15 35
1933.................... 14 16 21 51
1934.................... 15 15 20 15 65
1935................... 19 16 18 20 73
1936................... 20 31 16 16 14 47
1937................... . . 14 16 19 49
1938................... 18 18 23 20 79
1939................... .. . 20 24 16 18 31 109
1940................... 26 24 23 21 94
1941................... 14 20 25 17 14 90
1942................... 25 18 14 19 19 95
1943................... 14 16 18 31 79
1944................... 15 31 15 15 76
1945................... . . 15 15 15 45
1946.................... 17 14 31
1947.................... 15 17 27 59

1 From records of Weather Bureau as recorded at Griffin, Georgia.
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Fig. 2 . Introducing liquid fertiliser into the irrigation system is simple and inexpensive. This is 
the newest of developments in Ceorgia's Irrigation Program.

(1) It requires less water to accomplish

J the desired results; (2 ) inexperienced 
labor can handle the water .satisfac
torily and with less amount of work; 
(3) no leveling of land is necessary 

I which means fertility is not lost due 
1 to moving topsoil; (4 ) it is not neces

sary to construct and maintain supply 
ditches; (5 ) soils do not form a heavy 
crust; (6 ) soluble fertilizers can be ap
plied through the sprinklers, thus pro
viding an additional saving in labor; 
and (7 ) rate of application of water can 
be easily controlled to prevent over- 

J  irrigation and soil erosion.
The portable revolving sprinkler sys

tem is the type most commonly used 
and is well adapted to all types of 

it crops. Revolving sprinklers, when at
tached to length of light-weight port
able pipe, can be moved from one posi
tion to another from a main supply 
line until the field is completely irri
gated. The pipes, both supply and 
laterals, are equipped with self-sealing, 
quick-acting couplers, making it pos
sible to move several lengths of pipe 
from one setting to another in a matter 
of minutes. The sprinklers usually 
operate at pressures ranging from 25 to 
60 pounds, depending largely upon local

conditions and the farmer’s personal 
choice.

Revolving sprinklers in the low-pres
sure class, 3 to 15 pounds, have been 
developed recently and tests conducted 
by the Extension Service indicate that 
they are playing an important part in 
low-cost irrigation of tobacco beds, 
orchards, and truck crops. These 
sprinklers are particularly useful in irri
gating fertile plots of land, located be
low farm ponds, by gravity flow. A 
pond with its water surface not less 
than 12 feet higher than land to be 
irrigated will furnish enough pressure 
to satisfactorily operate the low-pressure 
sprinklers. Pressures developed by 
flowing artesian wells depend princi
pally on elevation and construction of 
the wells but range mainly from 3 
pounds to 8 pounds per square inch. 
In order that this water might be put 
to more beneficial use, since most of it 
is now being wasted, the development 
of these low-pressure sprinklers is sig
nificant. These single-nozzle sprinklers 
operate smoothly and distribute water 
satisfactorily within the range of pres
sures developed by flowing artesian 
wells.

What is believed to be the first
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sprinkler irrigation system in the South
east, and possibly the United States, 
wherein an artesian well furnishes the 
necessary pressure to operate revolving 
sprinklers, was demonstrated on the 
J. L. Clegg farm near Alamo in Wheeler 
County. Tobacco plants and truck 
crops were irrigated in 1947.

In the areas of flowing artesian wells 
the soil is of the sandy loam type and 
the land is undulating, making sprin
kling the most practical and efficient 
type of irrigation.

Growers will make increasing use of 
artesian water for irrigation purposes 
and are becoming more and more con
scious of the importance of conserving 
this supply of which 45,000,000 gallons 
daily are now wasted, according to 
State and Federal geologists. If 50 per 
cent of this daily quantity was utilized 
for irrigation of crops, over 2,100 acres 
of land could be irrigated with this 
modern sprinkler equipment. State 
and county officials are expected eventu
ally to take appropriate action to have 
land-owners cap or restrict the flow of 
unchecked wells as a means of con
serving the underground artesian flow.

Areas of artesian flow occur in south
west Georgia, in the river valleys of

the northern part of the Coastal Plain, 
and along the entire east coast area. 
Most of the flowing wells to date have 
been drilled in an area within 30 miles 
of the seacoast.

Another type of sprinkler system, 
called perforated-pipe system, consists 
of light gauge portable quick-coupler 
pipe having a set pattern of small holes 
drilled along the top side to give a 
spread of water in strips ranging from 
25 to 55 feet wide, depending upon 
operating pressures (6 to 20 pounds). 
This type of system is lower in first cost 
than revolving sprinklers but its use is 
limited to low-growing crops and on 
sandy loam type of soils. The system is 
particularly well suited to pasture and 
hay production.

The heart of an irrigation system is 
the water supply. Numerous natural 
streams, large and small, flow the year- 
round in all major agricultural areas. 
Water can be diverted from many 
streams by ditches located at higher 
elevations than the irrigated land in 
many sections of the Piedmont and 
Mountain regions of the State. These 
gravity-type irrigation systems are in
expensive to install and require little 
cash outlay for maintenance. With'

rig. 3 . On four acres of irrigated land on this farm in south Georgia, 1 ,500  doaen bunches of 
collards were cut. A crop of mustard greens followed the collards.
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wood plentiful in these regions, diver
sion dams built of timber and plank 
can be easily and economically installed 
as a means of diverting portions of the 
stream flow into the irrigation supply 
ditch.

The size of the supply ditch leading 
to the field will depend largely upon 
the acreage to be irrigated. For exam
ple, an irrigation ditch approximately 
14 inches wide with a water depth of 
6 inches and laid out on a grade of 
6 inches per 100 feet will carry 1.6 cubic 
feet of water per second or 720 gal
lons per minute. With level or gently 
sloping land and a soil containing very 
little sand, this would be enough water 
to irrigate 50 to 60 acres by surface 

Imethods. If deep sandy soils are in
volved or extremely long ditches are 
required, the irrigated acreage would 
be substantially reduced.

Many farm ponds are dependable 
sources of water for small irrigation 
projects and are now being constructed 
as such more than for the purpose of 

I fish propagation. Care should be exer
cised in selecting the dam site and the 
material used in making the fill. In 
cases where a considerable amount of 
sand or porous material is mixed in

the soil, the addition of colloidal clay, 
known commercially as Bentonite, to 
the soil in the center section of the dam 
and in a strip along the bottom of the 
fill usually aids in reducing seepage 
losses. Ponds not only furnish water 
for irrigation pumping projects, but 
can serve sprinkler systems by gravity 
when situated at elevations 12 feet or 
more above the land to be irrigated. 
Irrigation pipe is easily connected to 
drain pipe in the dam by use of an 
adapter unit.

Deep wells are being drilled for irri
gation purposes in localities where 
perennial streams or natural lakes do 
not exist and where suitable ponds can 
not be constructed for storage of water. 
Drilled wells' of the size suitable for 
irrigation purposes are costly to install 
and the subsequent deep well pumping 
equipment is likewise very expensive. 
These types of irrigation systems de
serve careful consideration and a thor
ough study of crops to be grown*and 
availability of suitable markets before 
construction work of any kind gets 
under way. Only reliable well-drilling 
contractors should be employed to drill 
irrigation wells. A few deep well irri
gation systems are in operation in

Fig. 4 . Long range sprinklers cover from two to three acres per setting. Distribution of water is 
uniform. Cattlemen are interested in this development for pasture and hay production.
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Fig. 5. Flowing artesian well furnishes enough pressure to operate this sprinkler system on Clegg 
Brothers* farm in Wheeler County. Late fall vegetables and tobacco plants are being irrigated.

Georgia with successful results being 
obtained in the production of high- 
quality specialty crops where ready 
markets are available. Depths to which 
wells must be drilled to tap the artesian 
supply vary in different sections of the 
State and the height to which water 
rises in wells is directly related to the 
elevation of the land above sea level. 
The State Department of Geology, in 
cooperation with the Geological Sur
vey, has valuable information concern
ing deep wells, their installation, pro
ductivity, and testing.

Some of Georgia’s “first’s” deserve 
mention. W . H. Warwick and John 
Deen, south Georgia tobacco growers, 
were the first to sprinkle irrigate flue- 
cured tobacco in Georgia, possibly in 
the entire South. Warwick pulled a 
late crop of tobacco through with irri
gation which otherwise would have 
failed, while Deen made two applica
tions of water during critical periods of 
growth and produced 500 pounds more 
tobacco per acre than on an adjoining 
field where water was not applied. 
Deen’s increase of $274 per acre, due to 
irrigation, enabled him to nearly pay 
for his portable revolving sprinkler 
system the first season of operation.

One of the early irrigators of tobacco, 
however, is John Lanier of Candler 
County who furrow irrigates his crop 
with successful results and increased 
returns. O. O. Walker, Coffee County, 
located his tobacco plant beds on higher 
ground, irrigated them, produced $1,400 
worth of plants on 700 yards of beds,, 
and had sufficient plants for setting out 
his own 5-acre tobacco allotment. By 
locating plant beds on higher land and 
irrigating them, less trouble is experi
enced with blue mold and mole crickets. 
Irrigation of tobacco plants enables a 
deeper root system to develop, thus re
ducing the damage from crickets that 
work close to the surface.

Watson Ursy, McDuffie County, uti
lizes water from a 6-acre pond in irri
gating 30 acres of pasture for his beef 
cattle. Water from each end of the pond 
dam is turned into supply ditches which 
carry it to contour ditches in the pas
ture. The pasture is irrigated by letting 
the water overflow these ditches along 
their entire length. Ursy has a mix
ture of Dallis and carpet grass, lespedeza 
and white Dutch clover on his irri
gated pasture. This 30 acres of pasture 
supports 60 beef cattle, 100 hogs, and 
3 horses.



June-July 1948 23

The Dyar Brothers in Greene County 
substantiated 1946 results by producing 
from 1 l/ i  to 2 J4 gallons more milk per 
cow per day on irrigated pastures dur
ing drought periods.

A portable sprinkler system was in
stalled on the Tyson Griffin farm in 
Whitfield County in 1947 to demon
strate the value of irrigating fall-sown 
winter grazing pastures. The demon
stration h  an attempt to prove that, 
“by seeding winter pasture in August, 
and irrigating it, cattlemen can have 
grazing in September.” The demon
stration in Whitfield County will also 
point out the value of irrigation on 
a permanent pasture of ladiiio clover 
and fescue. The project is a cooperative 
set up involving T V  A, Georgia Power 
Company, and the Georgia Agricul
tural Extension Service.'

R. K. Whittier in Fulton County 
| fertilized his 40 acres of corn by spray

ing liquid nitrogen through his sprin
kler irrigation system. With the close 
cooperation of a fertilizer firm in At
lanta, Whittier was able to haul the 
nitrogen solution in 55 gallon barrels to 
his pumping unit where it was drawn 
into the irrigation system, by the pump,

simultaneously with water from the 
creek. The solution ran 32 per cent 
available nitrogen and he applied 200 
pounds per acre. The solution cost him 
$60 per ton. He produced $174 worth 
of corn per acre.

L. R. Barber and son Robert, Colquitt 
County, are pioneers in the field of 
pecan irrigation having irrigated 35 
acres of nuts in 1947 with the heaviest 
yield ever. They have high hopes of 
producing reasonably heavy crops every 
year with irrigation instead of alter
nately heavy and light productive years. 
They are pioneering in the use of liquid 
fertilizers (complete fertilizers) and 
plan to run trials on tobacco, cabbage, 
and corn in connection with their irri
gation system this year. They believe 
irrigation will be of much value in the 
fall by assuring good stands of cover 
crops during the fall droughts.

Irrigation installation costs vary 
widely according to the type of system 
and local conditions but will range from 
$25 per acre for gravity surface systems 
to $125 per acre for portable revolving 
sprinkler systems which involve pump
ing units. Annual costs will vary with 

( Turn to page 45)

I Fig. 6 . Successive crops can be grown under Irrigation. Here early and late roasting ars are being
irrigated during dry weather.
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The Chemical Composition 
of Agricultural Potash Salts i

^  ^  l i /  1'Jurrentine  

Washington, D. C.

I

IN 1934, the writer published an 
article 1 on the above subject which 

he justified as “in response to current 
demand for more detailed information 
concerning the composition of fertilizer 
potash salts.” On the basis of frequent 
current inquiry, that demand seems to 
be resurgent and is offered again as the 
excuse for reviewing the subject after 
the lapse of 14 years.

While the intervening years have 
witnessed drastic changes in the trade 
aspects of potash salts, there have ap
peared only minor changes in their 
chemical composition. In 1934, of the
264,000 tons K 20  sold in American 
agriculture, some 150,000 tons K zO, 
or 57%, were imported from foreign 
sources, principally Germany and 
France, with lesser quantities from 
Spain and Palestine. Domestic sources 
supplied 114,000 tons K zO. During 
1947, of the 1,690,000 tons of potash 
salts, equivalent to 898,000 tons K zO 
delivered for agricultural use within 
the United States, imports from Europe 
(principally from France) amounted to 
only 3%  of the total, the balance of 
97% being of domestic origin.

This total of domestic salts delivered 
during 1947 was constituted as given 
in Table I.

Thus it is seen that while the lower 
grades of salts amount to considerable 
tonnages, most of the agricultural pot
ash is delivered in the preferred form 
of the highly refined “60% muriate”

1 “Composition of Potash Fertilizer Salts for 
Sale on the American Market,” Ind. Eng. Chem., 
26, 1224 (1934).

grade. The reason is obvious and im -! j  

pelling; namely, that on the delivered j 
basis it is the cheapest per unit K 20 , j 
a consideration that probably vastly out- ' 
weighs the theoretical value that may 
be assigned the minute content of the 1 
“trace elements” present in the less 
highly refined salts.

Even 14 years ago this interest in 
minor impurities or incidental constitu- 
ents was active, but now it has grown 
to include a much larger list of ele- j 
ments that have been found to have 
important functions in plant metabo
lism. Those elements frequently men- j  

tioned are manganese, zinc, and copper.. 
This has led to a continuing search for 
occurrences of them in fertilizer raw 
materials.

Accordingly, and in response to in
quiry resulting from this, in the follow
ing tabulations of analytical data an ! 
effort is being made to present informa-

T a b l e  I.— D e l i v e r i e s  o f  A g r ic u l t u r a l  j 
P o t a s h  S a l t s , U n it e d  S t a t e s , C a l- a 
e n d a r  Y e a r  1 9 4 7 .

Type Salts'
Tons

Equiva
lent KjO 

Tons

60% Muriate........... 1,170,253 714,389
50% Muriate........... 134,617 67,714
Potassium Sulfate

and Sulfate of
Potash-M agnesia. 206,346 71,044

“Manure” S alts.. . . 179,112 45,003

Total.................. 1,690,328 898,150

24
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tion on both the major and minor con
stituents of the fertilizer potash salts 
now being used in such large tonnages 
in American agriculture. The data 
have been supplied through the cour
tesy and cooperation of the potash pro
ducers. Their names and the source or 
raw materials from which their prod
ucts are derived are identified in the 
following Tables.

From the several tabulations of ana
lytical data that follow, described as 
“typical” or “representative,” it is ob
vious that they are not to be confused 
with specifications for contract purposes 
since some variation between individual 
car lots is to be expected. It is hoped, 
however, that they will provide the 
answer as to the nature of and the 
amounts in which minor constituents 
may occur.

P otash  C o m p a n y  o f  A m e r ic a .  
Mine and refinery near Carlsbad, New 
Mexico. Offices, Carlsbad, New Mex
ico and 50 Broadway, New York. Raw 
material, subterranean deposit of syl- 
vinite. Products, 60% muriate of agri
cultural (standard and granular) and 
chemical grades, run-of-mine salts, and 
potassium sulfate. Typical analyses of 
the chloride and sulfate products, agri
cultural grades, are given in the fol
lowing Tables II and III.

T a b l e  II.— T y p i c a l  A n a l y s e s  ok P o t a s 
s iu m  C h l o r id e  P r o d u c t s  6 0 %  M u r ia t e

Constituent Stand
ard

Gran
ular

Run-of
mine
Salts

K20 .......................... 61 00 61 00 25 (Ml
KCl................. 96 56 96 56 39 58

Potassium.............. 50 64 50 64 20 75
Sodium................... 1 10 0 92 22 87
Calcium.................. 0 02 0 02 0 12
Magnesium........... 0 06 0 12 0 25
Chloride................. 47 64 47 33 54 08
Sulphate................. 0 08 0 10 0 65
Bromine, etc.......... 0 07 0 .09 0 03
Water-insoluble... 0 35 0 .85 1 10
Moisture................ 0 .03 0 03 0 15

T a b l e  I I I .— T y p i c a l  A n a l y s i s  o k  
P o t a s s i u m  S u l f a t e

Constituent %
K 20 ........................................................ 52 .00
K2SO4....................................................  96 .20
Potassium............................................  43.17
Sodium.................................................  0 .94
Calcium................................................ 0 .02
Magnesium.......................................... 0 .06
Chloride................................................ 1.80
Sulphate............................................... 53.65
Bromine, etc........................................ 0 .02
W ater-insoluble.................................  0 .32
Moisture..............................................  0 .02

A m e r ic a n  P o ta sh  a n d  C h e m ic a l  
C o rp .  Refinery, Trona (on Searles 
Lake), Calif. Offices, 3030 West Sixth 
Street, Los Angeles 54, Calif., and 122 
E. 42nd St., New York. Raw material, 
the saturated brine of complex composi
tion of Searles Lake. Products, 60% 
muriate and potassium sulfate of agri
cultural and chemical grades; the sul
fate, carbonate, and borate of sodium; 
boric acid, bromine, and lithium con
centrates. Analyses of the agricultural 
grades of 60% muriate and potassium 
sulfate are given in Tables IV and V.

T a b l e  IV.— T y p i c a l  A n a l y s i s  of “6 0 %  
M u r ia t e ,”  A g r ic u l t u r a l  G r a d e

Constituent Typical*
K20  (Minimum) ........................  61.21%
Equiv. KC1 (Minimum)..................  96.90
Na2B«C>7 (Maximum).......................  0 .42
H20 ....................................................... 0 .09
Na2COa................................................  0 .27
NaCl..................................................... 1.57
Na2S04.................................................  0 .15
K B r......................................................  1.62

*  Unweighted average of production analysis for 
Ju ly through December, 1947.

T a b l e  V.— T y p i c a l  A n a l y s i s  o f  S u l 
p h a t e  o f  P o t a s h , A g r ic u l t u r a l  G r a d e

Constituent Typical*
KjSO« (Minimum)............................ 97.30%
K20  (Minimum)...............................  52.60
NaCl..................................................... 3 .20
Cl (Maximum)..................................  1.94
H20 ......................  ............................  0 .04
Na2B40 7  (Maximum)....................... 0 .06
Na2CO»................................................  0 .08
Na2S0 4 (less than)............................  0 68

* Unweighted average of production analysis for 
Ju ly through December, 1947.
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T a b l e  V I.— A p p r o x im a t e  A n a l y s e s  o f  60%  M u r i a t e  ( A g r i c u l t u r a l  a n d  C h e m 
i c a l ) ,  50%  G r a n u l a r  M u r i a t e ,  a n d  M a n u r e  S a l t s  ( R u n - o f - m i n e ) .

Constituent

Potassium chloride (KC1) 
(Potassium Oxide (K2O))
Sodium chloride (N aCl)..........
Potassium sulphate (K2SO4)..
Sodium bromide (N aB r).........
Magnesium sulphate (MgSO«) 
Calcium sulphate (CaSO«). . .
Sodium borate (N aB02)..........
Clay-Sand-insoluble..................
W ater............................................

60% Muriate 
(Agr. & Chem. 

Grades)

98.70%
62.34

1.07
.050
.050
.050
.003
.004
.01
.060

60%
Muriate

Granular

79.50%
50.22
19.49

.110

.050

.190

.170

.006

.380

.100

Manure
Salts

Run-of-mine

38.80%
24.50
58.89

.270

.035

.570

.450

.025

.740

.220

U nited States Potash Com pany. 
Mine and refinery, near Carlsbad, New 
Mexico. Office, 30 Rockefeller Plaza, 
New York. Raw material, subter
ranean deposit of sylvinite. Products, 
60% muriate (Agricultural and chem
ical), 50% granular muriate and “ma
nure salts” (run-of-mine). Representa
tive analyses of these three products are 
given in Table VI above.

B onneville, L td . Refinery, Wend- 
over, Utah. Office, 540 W. 7th Street, 
Salt Lake City. The sub-surface brines 
of the Bonneville Flats of Western 
Utah. Product, high-grade muriate.

T a b l e  V I I . — T y p i c a l  A n a l y s i s  o f  
H i g h -g r a d e  M u r ia t e  f r o m  t h e  B o n 
n e v i l l e  F l a t s , U t a h .

Constituent %
Insoluble in W ater............................ .03*
KC1. .  .  ..............................................  95.85
NaCl.  ................................................  3 .03
MgCl2........................... 22
CaS04...............................................................49
MgSO*................................  32
Fe20j......................................   .01

99.95%
* Composite sample covering 679 cars.

Dow  C hem ical Com pany. Re
finery and Office, Midland, Mich. Raw 
material, subterranean brines. Prod
uct, high-grade muriate. Complete 
analysis of this product is given in 
Table VIII.

T a b l e  V I I I .— C o m p le t e  A n a l y s i s  o f  
H ig h - g r a d e  P o t a s s i u m  C h l o r i d e

Constituent %
K C 1..................... ’. ................................  94.98
H2 0 ...........................................................  0 .97
H2O Insoluble........................................  0.046
Si02 ..........................................................  0.005
R2O3 .......................................................... 0.022
CaCl2   l . .  0 .76
MgCl2 ....................................................... 1.49
SrCls...................... ••................................  0 .10
NaCl........................................................  0 .74
NH4CI.....................................    1.02
B   . . . .  0.015
Mn.....................   0.0001
C u.........................................................  0.0001
F e ..........................................................  0.0018
S 04............................................................ 0.013

100.19
Spectroscopic

A1......................................... Less than .0001
C s........................................ Less than .0005
Cu ...........................................  .0001
M n Less than . 0001
Ni.........................................Less than . 0001
P b ........................................Less than . 0001
R b .................................................................... 047
Sn.........................................Less than .001

/ n t e r n a t i o n a l  M i n e r a l s  and 
Chem ical Corporation. Mine and 
refinery near Carlsbad, New Mexico. 
Raw materials, subterranean deposits 
of sylvinite* (for muriate) and lang- 
beinite** (for sulfates). Products, 60%

* Sylvinite, a natural mixture of potassium and 
sodium chlorides in varying ratios.

** Langbeinite, a double sulfate of potassium 
and magnesium of the composition of K4SO4. 
2MgSO<, admixed with sodium chloride in varying 
ratios.

{Turn to page 48)



Lettuce from this field will provide many good salads*



Above• Victory wheat blends into the horiaon near Grangevillev Idaho*

Below: The Midwest has its long rows of corn and soybeans*



Above: Utah, in her valleys, grows excellent Pascal celery.

Below: New Jersey truck farms help keep fresh produce on city tables.



Courtesy WJZ Farm News Program 
With sprays and dusts, the all*out war against bugs is under way.Above

Below: This formidable-loolcing apparatus was devised for controlling the corn borer.
Courie»y L . d. Kuouei Company
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Be the Less?

C1|nll flfnnrira Within recent months we have seen copies of two
stimulating addresses full of “land logic” given 
before conferences on land use and conservation by 
E. H. Taylor, Associate Editor of Country Gentle
man. Mr. Taylor is deeply conscious of what land

means to a civilization and of the indifference with which Americans have 
exploited our heritage. Before the Second Annual meeting of the Soil Con
servation Society of America held in Omaha, Nebraska, December 4, 1947, he 
brought out that this country has never had a real land policy and urged the
interest of every individual in steps to formulate such a policy if we are to
maintain our leadership among nations.

He believes that land is the greatest factor in social and economic development, 
and he gives as well-considered reasons for that opinion, the following:

1. The bounteousness and variety of our food supply, coming from a compara
tively new soil, have given us a vigorous and energetic population throughout our 
history. Only a people, welhnourished and strong, could have accomplished 
so much in so short a time. For corroboration and for its significance to our 
future, he quotes a statement by Dr. George R. Minot of the Harvard School of 
Medicine: “Initiative, progress, success, and the happiness of a people tend to 
go hand in hand with an abundance of food and a good diet.”

2. An adequate supply of food has been one of the strongest supports of our 
free political institutions. We are having demonstrated to us, on the present

I world stage, how precarious is the life of governments where the food supply is 
inadequate. Hunger is the greatest threat to the stability of any form of govern
ment. We have never had to face it here. There have been times when some 
of our people did not have enough to eat. But those occasions were due to 
failure of political and social leadership, never to a shortage of food.

3. Our vast industrial development would have been impossible without an 
abundance of food. Our biggest single industry is the processing and marketing 
of food, drawing upon innumerable others for materials and equipment. But 
in another and still more significant way our food resources have facilitated the 
growth of our complex industrial system. With the single exceptions of the 
periods following the two world wars, food has not only been plentiful but 
cheap. This insured a labor force physically capable of doing the work. More 
important, it left a large margin of earnings to be spent on the products of 
industry. Over the long record kept by the Department of Agriculture the food 
basket has accounted for little more than 20 per cent of the average spendable 
income. Nowhere else in the world has it been possible to satisfy the food 
needs of a people and have so much of a balance left to be used in raising the

31
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common standard of living. Do the men in industry realize what it will mean 
if we let our soil resources continue to decline until we become like other lands? 
Suppose that margin above food requirements drops to 70, to 60, to 50 per cent 
of the spendable income, what will happen to industry, to labor?

4. The three essentials in war are: Manpower, weapons, and food. A nation 
without adequate food resources and with its supply lines destroyed is a defeated 
nation. Never, in all our wars, have we had to worry about an ample supply of 
food. We have been able to take full care of ourselves and to provision our 
allies as well. God grant that we may never suffer another war, but if we do 
we can be sure that a sufficient food supply will be as vital as in the past. A 
reserve of productivity, stored in the soil, will be as necessary as a stockpile of 
bombs or other weapons.

5. The products of our soil have been and are now one of the strongest 
forces for success in our foreign relations. All but forgotten is the fact that for 
three-quarters of a century they accounted for our favorable balance of trade, 
enabling us to pay off the capital investments foreigners made here. We know 
well what they mean now. They are the most powerful arm of our foreign 
policy. Without them the Marshall Plan or any other effort to stay the march 
of communism in Europe would be impotent. Our food-producing resources 
will be no less indispensable to an effective foreign policy in the future. Upon 
their maintenance depends our strength at home and the ability to produce the 
surplus supplies needed to back up our foreign policy. A sound land policy 
does not run counter to our foreign policy; it is its strongest support.

6. The maintenance of our food-producing resources is the very foundation 
of our national security. Our rival for world leadership is master of the greatest 
storehouse of natural resources left on earth. But we have ruined one-fifth of
our original grant of tillable land and we are using up the remainder faster
than it is being restored. All history holds for us the lesson of nations that 
ignored the waning of their food resources. Their epitaph is written in the 
Book of Isaiah: “Thy speech shall whisper out of the dust.”

No man is an Iland, intire of it Selfe; Every man 
is a peece of the Continent, a part of the maine; If 
a clod be washed away by the sea, Europe is the lesse, 
as well as if a Promontorie were, as well as if a Mannor 
of thy friends or of thine owne were; Any man’s 
death diminishes me, because I am involved in Man- 
kinde; And therefore never send to know for whom 
the bell tolls; It tolls for thee.

Mr. Taylor quotes the above by John Donne, English poet philosopher (1573- 
1631), in his present-day query— “Shall America Be The Less?”—to arouse 
to fruitful action America’s indifference to the land.

E rr f lt f l!  Unfortunately in Table VII in the article, “Fertilizer Consumption 
and Supply in the North Central States,” by A. L. Mehring which 

appeared on page 42 of the May 1948 issue of this magazine there were two 
erroneous figures. In the last listing, “Rest of Country,” sixth column, the 
figure should be 1,327,026 instead of 1,976,312; In the tenth column of this 
same listing the figure should be 150.6 instead of 224.3.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes 
Cents 

per bu.

Corn 
Cents 
per bu.

Wheat 
Cents 
per bu.

Hay Cottonseed 
Dollars Dollars 
per ton per ton

Truck
Crops

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June . . . .
At. Aug. 1909- 

Julv 1914___ 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1923............... . .  28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23 . . . .
1924................ 19.0 68.6 149.6 106.3 124.7 12.66 33.25 . . . .
1925............... . .  19.6 16.8 170.5 165.1 69.9 143.7 12.77 31.59 . . . .
1926............... . .  12.5 17.9 131.4 117.4 74.5 121.7 13.24 22.04 . . . .
1927....'........ . .  20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83 . . . .
1928................ 20.0 53.2 118.0 84.0 99.8 11.22 34.17 . . . .
1929................ 18.3 131.6 117.1 79.9 103.6 10.90 30.92 . . . .
1930............... . .  9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04 . . . .
1931................ . .  5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97 . . . .
1932............... 6 .6 10.5 38.0 54.2 31.9 38.2 6.20 10.33 . . . .
1933................ . .  10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88 . . . .
1934............... . .  12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00 . . . .
1935............... . .  11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54
1936............... . .*  12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36 . . . .
1937............... 8.4 20.4 52.9 82.0 51.8 96.2 8.74 19.51 . . . .
1938............... 19.6 55.7 73.0 48.6 56.2 6.78 21.79 . . . .
1939................ 15.4 69.7 74.9 56.8 69.1 7.94 21.17 . . . .
1940............... 16.0 - 54.1 85.5 61.8 68.2 7.58 21.73 . . . .
1941............... . .  17.0 26.4 80.7 94.0 75.1 94.4 9.67 47.65 • • • •
1942............... . .  19.0 36.9 117.0 119.0 91.7 110.0 10.80 45.61 . . . .
1943................ 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944............... . .  20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70 . . . .
1945................ . .  21.2 36.6 143.0 204.0 127.0 150.0 15.10 51.10 • • • •
1946................ . .  28.3 38.2 124.0 219.0 156.0 191.0 17.30 71.40 . . . .
1947 

June........... . .  34.07 46.0 156.0 249.0 185.0 218.0 16.00 79.60 . . . .
July............ . .  35.88 48.5 169.0 251.0 201.0 214.0 15.10 79.00 • • • •
August . .  33.16 38.1 161.0 270.0 219.0 210.0 15.30 75.50 . . . .
September. . .  31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60 . . .
October___ . .  30.65 41.6 150.0 205.0 223.0 266.0 16.80 90.60 . . . .
November. . . .  31.87 40.0 166.0 195.0 219.0 274.0 17.30 89.10 . . . .
December.. . .  34.06 46.9 172.0 204.0 237.0 279.0 18.10 94.80 . . . .

1948 
January. . . . .  33.14 45.9 186.0 217.0 246.0 281.0 18.70 95.10
February.. . .  30.71 38.5 193.0 231.0 192.0 212.0 19.60 88.60 . . . .
March........ . .  31.77 29.6 196.0 237.0 211.0 221.0 19.70 87.90 • • • •
April..........
May...........

. .  34.10 31.2 209.0 240.0 219 0 229.0 19.40 89.40
35.27 40.1 196.0 244.0 216 0 222.0 18.30 90.70 . . . .

1923.............
Index Numbers (Aug. 1909- 

190 133 137
-Ju ly  1914 —  100)

129 105 110 183
1924.............. 185 190 98 170 166 141 107 147 143
1925............. 158 168 245 188 109 163 108 140 143
1926............. 101 179 189 134 116 138 112 98 139
1927............. 163 207 146 124 132 135 87 154 127
1928............. 145 200 76 134 131 113 95 152 154
1929............. 135 183 189 133 124 117 92 137 137
1930............. 77 128 131 123 93 76 93 98 129
1931............. 46 82 66 83 50 44 73 40 116
1932............. 52 105 55 62 50 43 52 46 102
1933.............. 82 130 118 79 81 84 68 57 91
1934............. 100 213 64 91 127 96 111 146 95
1935............. 90 184 85 80 102 94 63 135 119
1936............. 100 236 164 106 163 116 94 148 104
1937............. 204 76 93 81 109 74 87 110
1938............. 69 196 80 83 76 64 57 97 88
1939............. 73 154 100 85 88 78 67 94 91
1940............. 80 160 78 97 96 77 64 96 111
1941............. 137 264 116 107 117 107 81 211 129
1942............. 153 369 168 136 143 124 91 202 163
1943............. 405 188 232 174 154 125 231 245
1944............. 167 420 214 219 170 160 138 234 212
1945............. 171 366 205 232 198 170 127 227 224
1946.............. 228 382 178 249 212 209 146 317 '204
1947 

June......... 275 460 224 284 288 247 135 353 216
July.......... 485 242 286 313 242 127 350 189
August. . . 381 231 308 341 238 129 335 211
September 252 407 214 273 374 275 136 335 179
October. . . 247 416 214 233 347 301 142 402 238
November. 257 400 238 222 341 310 146 395 272
December. 275 469 247 232 369 316 152 420 294

1948 
January. . . 267 459 267 247 383 318 158 422 320
February.. 248 385 277 263 299 240 165 393 320
March. . . . 256 296 281 270 329 250 166 390 295
April........
May.........

275 312 300 273 341 259 163 396 340
284 401 281 278 336 251 154 402 262
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Wholesale Prices of Ammoniates
Fish scrap, Tankage High grade

dried
11-12%

11%
ammonia,

ground
blood,

Nitrate Sulphate
ammonia. 16% bone 16-17%

ammonia,Cottonseed 16% bone phosphate,of soda of ammonia meal phosphate, f.o.b. Chi Chicago,per unit N bulk per S. E. Mills f.o.b. factory, cago, bulk, bulkbulk unit N per unit N bulk per unit N per unit N per unit N
1010-14................ . . .  $2.68 $2.85 $3.50 $3.53 $3.37 $3.621924...................... 2.99 2.44 5.87 5.02 3.60 4.251925...................... . . 3.11 2.47 5.41 5.34 3.97 4.751926...................... 3.06 2.41 4.40 4.95 4.36 4.901927...................... 3.01 2.26 6.07 5.87 4.32 5.70
1928...................... 2.67 2.30 7.06 6.63 4.92 6.001929...................... . . 2.67 2.04 6.64 5.00 4.61 5.721930...................... 2.47 1.81 4.78 4.96 3.79 4.581931...................... 1.46 3.10 3.96 2.11 2.46
1932...................... , 1.87 1.04 2.18 2.18 1.21 1.36
1933...................... 1.52 1.12 2.95 2.86 2.06 2.46
1934...................... 1.20 4.46 3.15 2.67 3.27
1935...................... 1.47 1.15 4.59 3.10 3.06 3.65
1936...................... 1.53 1.23 4.17 3.42 3.58 4.25
1937...................... 1.63 1.32 4.91 4.66 4.04 4.80
1938...................... 1.69 1.38 3.69 3.76 3.15 3.63
1939...................... 1.35 4.02 4.41 3.87 3.90
1940...................... 1.36 4.64 4.36 3.33 3.39
1941...................... 1.69 1.41 5.60 6.32 3.76 4.43
1942...................... 1.41 6.11 6.77 6.04 6.76
1943...................... 1.75 1.42 6.30 6.77 4.86 6.62
1944...................... . . 1.75 1.42 7.68 5.77 4.86 6.71
1945...................... 1.75 1.42 7.81 5.77 4.86 6.71
1946...................... 1.44 11.04 7.38 6.60 9.33
1947

June................. 2.41 1.51 10.94 9.08 12.76 8.26
July.................. 2.41 1.59 12.56 9.98 12.75 8.66
August............. 1.60 13.01 9.98 12.75 8.73
September. . . . 2.66 1.73 13.65 10.41 12.75 10.72
October........... . 2.66 1.78 15.00 10.85 12.75 13.66
November....... 2.66 1.78 14.22 11.06 12.75 11.53
December........ 2.71 1.78 15.98 11.71 12.75 12.81

1948
January........... 2.78 1.83 16.22 11.71 12.75 13.28
February......... 2.78 1.90 15.03 12.15 12.75 12.60
March.............. 2.78 1.90 13.68 12.06 12.75 9.47
April.................
May......... ..

2.78 1.90 13.87 11.71 12.75 8.35
2.78 1.90 13.77 9.54 12.75 7.89

Index Numbers (1 9 1 0 -1 4 = 1 0 0 )
1924.......................... I l l 86 168 142 107 121
1925.......................... 115 87 155 151 117 135
1926.......................... 113 84 126 140 129 139
1927.......................... 112 79 145 166 128 162
1928.......................... 100 81 202 188 146 170
1929.......................... 96 72 161 142 137 162
1930.......................... 92 64 137 141 12 130
1931.......................... 88 51 89 112 63 70
1932.......................... 71 36 62 62 36 39
1933.......................... 59 39 84 81 97 71
1934.......................... 59 42 127 89 79 93
1935.......................... 57 40 131 88 91 104
1936.......................... 59 43 119 97 106 131
1937.......................... 61 46 140 132 120 122
1938.......................... 63 48 105 106 93 100
1939.......................... 63 47 115 125 115 111
1940.......................... 63 48 133 124 99 96
1941.......................... 63 49 157 151 112 126
1942.......................... 65 49 175 163 150 192
1943.......................... 65 50 180 163 144 189
1944.......................... 65 50 219 163 144 191
1945.......................... 65 50 223 163 144 191
1946.......................... 74 51 315 209 196 265
1947 234June..................... 90 53 313 283 378

July...................... 90 56 359 283 378 246
August................. 94 56 372 283 378 248
September........... 99 61 390 295 378 305
October................ 99 62 429 307 378 388
November........... 99 62 406 313 378 328
December............ 101 62 457 332 378 364

1948 378 377January............... 104 64 463 332
February............. 104 67 429 344 378 358
March.................. 104 67 391 342 378 269
April.....................
May.....................

104 67 396 332 378 237
104 67 393 .. 270 378 224
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

Super* Florida rock, bulk, in bags. magnesia, bulk.
phosphate land pebble 76^  f.o.b. per unit, per unit, per ton, per unit,

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

per unit per ton per ton Gulf ports' Gulf ports' Gulf ports' Gulf ports'
1910-14............ 83.61 84.88 80.714 80.953 824.18 80.657
1924................. 2.31 6.60 582 860 23.72
1925................. 2.44 6.16 .584 860 23 72
1926................. 3.20 5.57 .596 854 23 58 .537
1927................. 3.09 5.50 .646 924 25 55 .586
1928................. 3 12 5.50 .669 957 26.46 607
1929................. 3 18 5.50 672 962 26 59 610
1930................. 542 3 18 5.50 681 973 26.92 .618
1931................. 3 18 5.50 681 973 26.92 618
1932................. .458 3 18 5.50 681 963 26 90 .618
1933................. 434 3 11 5 50 662 864 25 10 .601
1934................. 487 3.14 5.67 .486 751 22.49 .483
1935................. .492 3.30 5.69 .415 684 21 44 .444
1936................. 1.85 6 50 .464 708 22 94 .505
1937................. 1.85 5.50 508 757 24.70 .556
1938................. .492 1.85 5.50 .523 .774 15 17 .572
1939................. .478 1.90 5.50 .521 .751 24 52 .570
1940................. .516 1.90 5.50 517 .730 24 75 .573
1941................. .547 1.94 5.64 522 .780 25 55 367'
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 .196
1945................. .650 2.20 6.23 522 .777 25 35 .195
1946................. .671 2.41 6.50 .508 .769 24.70 .190
1947

June............. .752 2.97 6.60 .330> .589' 12.76' .176
July.............. .760 2.97 6.60 .353 .629 13.63 .188
August......... .760 3.08 6.60 .353 .629 13.63 .188
September. . .760 3.42 6.60 .353 .629 13.63 .188
October. . . . 760 3.42 6.60 .375 .669 14.50 .200
November. . .760 3.42 6.60 .375 .669 14.50 .200
December,.. .760 3.42 6.60 .375 .669 14.50 .200

1948
January .760 3.42 6.60 375 .669 14.50 .200
February . . . .760 3.42 6.60 .375 .669 14.50 .200
March.......... .760 3.42 6.60 .375 .669 14.50 .200
A pril............
May.............

.760 4.11 6.60 375 .669 14 50 .200

.760 4.61 6.60 .375 .669 14.50 .200

Indus Number* (1910-14 =  100)
1924..................... 94 64 135 82 90 98 • • • •

1925..................... 110 68 126 82 90 98 e  • e e

1926..................... 112 88 114 83 90 98 82
1927..................... 100 86 113 90 97 106 89
1928..................... 108 86 113 94 100 109 92
1929..................... 114 88 113 94 101 110 03
1930..................... 101 88 113 95 102 111 94
1931...................... 90 88 113 95 102 111 94
1932..................... 85 88 113 95 101 111 94
1933..................... 81 86 113 93 91 104 91
1934..................... 91 87 110 68 79 93 74
1935..................... 92 91 117 58 72 89 68
1936..................... 89 61 113 65 74 95 77
1937..................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939..................... 89 53 113 73 79 101 87
1940..................... 96 53 113 72 77 102 87
1941..................... 102 54 n o 73 82 106 87
1942..................... 112 59 129 73 85 106 84
1943..................... 117 56 121 73 82 105 83
1944..................... 120 58 125 73 82 105 83
1945..................... 121 61 128 73 82 105 83
1946...................... 125 67 133 71 81 102 82
1947

June................. 140 82 135 60 62 53 80
July.................. 142 82 135 64 66 56 82
August............. 142 85 136 64 66 56 82
September. . . . 142 95 135 64 66 56 82
October............ 142 95 135 68 70 60 83
November. . . . 142 95 135 68 70 60 83
December.. . . . 142 95 135 68 70 60 83

1948
January .......... 142 95 135 68 70 60 83
February......... 142 95 135 68 70 60 83
March.............. 142 95 135 68 70 60 83
April................
May.................

142 114 135 68 70 60 83
142 128 135 68 70 60 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm
prices*

Prices paid 
by farmers 

for com
modities 

1 bought*

Wholesale 
prices 

of all corn
ea oditiest

Fertilizer
material}

Chemical 
ammonia tee

Organic
ammoniates

Superphos
phate Potash

1924............. . 143 152 143 103 97 125 94 79
1925............. 156 156 151 112 too 131 109 80
1926............. 146 155 146 119 94 135 112 86
1927............. 142 153 139 116 89 150 100 94
1928............. 151 155 141 121 87 177 108 97
1929............. 149 154 139 114 79 146 114 97
1930 ........... 128 146 126 105 72 131 101 99
1931 ........ 90 126 107 83 62 83 90 99
1932 . 68 108 95 71 46 48 85 99
1933 ........... , 72 108 96 70 45 71 81 95
1934 ........... . 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936 ........... 114 124 118 73 47 107 89 69
1937............... 122 131 126 81 50 129 95 75
1938............. . 97 123 115 78 52 101 92 77
1939............. . 95 121 112 79 51 119 89 77
1940............... 100 122 115 80 52 114 96 77
1941............... 124 131 127 86 56 130 102 77
1942............... 159 152 144 93 57 161 112 77
1943............... 192 167 151 94 57 160 117 77
1944............... . 195 176 152 96 57 174 120 76
1945............... 202 180 154 97 57 175 121 76
1946............... 233 203 177 107 62 240 125 75
1947 

June........... 271 244 215 125 71 343 140 63
Ju ly ........... 276 244 219 128 72 359 142 67
August , 276 249 223 130 75 364 142 67
September. 286 253 230 133 79 372 142 67
O ctober.. . 289 254 230 136 80 387 142 71
November. 287 257 231 135 80 380 142 71
December.. 301 262 236 138 81 400 142 71

1948 
January. . . 307 266 242 139 83 403 142 71
February. . 279 263 233 139 85 393 142 71
March....... 283 262 233 137 85 379 142 71
April.......... 291 264 238 137 85 380 142 71
M ay........... 289 265 239 137 85 370 142 71

• U. S. D. A. figures. Beginning Janu ary  1946 farm prices and index numbers of 
specific farm  products revised from a calendar year to a crop-year basis. TrucR 
crops index adjusted to the 1924 level of the all-commodity index.

♦ Department of Labor index converted to 1910-14 base. . 
i  The Index numbers of prices of fertilizer m aterials are based on original stuay

made by the Department of Agricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are complete since l»»7- 
The series was revised and reweighted as of March 1940 and November 1942.

i AH potash sa lts  now  quoted F.O.B. m ines o n ly i m anure sa lts  since Ju n e  1941, 
o th e r c a rr ie rs  since Ju n e  1947. *

• •  The w eighted  a v e ra g e  o f p rices a c tu a lly  paid fo r  potash a re  lo w e r than tne 
an n u a l a v e ra g e  because since 1926 o ve r 96% o f the  potash used In ag ric u ltu re  has 
been contracted  fo r  d u rin g  th e  discount period. Since 1937, th e  m axim um  discount 
has been 12 % . Applied to  m u ria te  o f potash , a price s lig h tly  above $.471 per 
u n it KtO th u s  m ore n e a r ly  app roxim ates th e  an n u a l a v e ra g e  than do prices basea 
on a rith m etic a l a v e ra g e s  o f m onth ly  quotations.



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
"Sales of Cofnmercial Fertilizers and of 

Agricultural Minerals Reported to Date for 
Quarter Ended March 31,1948," Bu. of Chem., 
State Dept, of Agr., Sacramento 14, Calif., 
FM-164, May 20, 1948.

"State Laboratory Fertilizer, Seed, Lime, 
and Ice Cream Report, July-December-1947," 
State Board of Agr., Dover, Del. Vol. 37, No. 
4, Dec. 31, 1947.

",Fertilizers, Fertilizer Materials and Rock 
Phosphate Used in Illinois During 1947," 
Dept, of Agron., Univ. of 111., Urbana, 111.,
E. E. DeTur\.

"Fertilizers For Field Crops," Agr. Ext. 
Serv., Iowa State College, Ames, Iowa, Pamph. 
112 (Rev.), Feb. 1948.

"Fertilizer Grades and Ratios for Minne
sota—Recommended Rates of Application," 
Agr. Ext. Serv., Univ. of Minn., St. Paul 1, 
Minn., Ext. Folder 145, fan. 1948, C. 0 . Rost, 
Paul M. Burson, and E. R. Duncan.

"Fertilizer Tonnage Sales Survey Report for 
Washington for July 1, 1946 to June 30,
1947," Agr. Exp. Stations, State College of 
Washington, Pullman, Wash., Sta. Cir. No. 
62, Jan. 1948, S. C. Vandecaveye.

"Commercial Fertilizers—1948," State Dept, 
of Agr., Madison, Wis., Bui. No. 287, Jan.-Feb.
1948, W. B. Griem.

"The Fertilizer Situation for 1947-48," 
Prod. &  Marketing Admin. , . U. S. D. A., 
Washington, D. C., Dec. 1947.

Soils
"Our Soil—A Basic Natural Resource," Agr. 

Exp. Sta., New Haven, Conn., Spec. Bui. 
Soils 1/300, April 9, 1948, C. L. W. Swanson.

"Preliminary Catena Key for the Soils of 
Connecticut," Agr. Exp. Sta., New Haven, 
Spec. Bui. Soils 111/500, Supplement to Bui. 
423, April 20, 1948, C. L. W. Swanson.

"Soil Management in the Upper Peninsula 
of Michigan," Agr. Exp. Sta., Mich. State 
College, East Lansing, Mich., Spec. Bui. 345, 
fan. 1948, James Tyson.

"Studies in Soil Nitrogen and Organic Mat
ter Maintenance," Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo., Research Bui. 409, 
Aug. 1947, M. F. Miller.

"Soil Survey of Rhea County, Tennessee," 
Bn. of Plant Industry, Soils, and Agr. En
gineering, U. S. D. A., Washington, D. C., 
Series 1940, No. 3, Issued March, 1948, 
A. H. Hasty, C. A. Mogen, C. B. Beadles, 
W. C. Sams, and James Tyer.

Crops
"1947 Arkansas Corn Yield Tests," Agr. 

Exp. Sta., Univ. of Ar\., Fayetteville, Ar\., 
Report Series No. 8, Jan. 1948, Ben D. 
McCollum.

"Studies and Observation on the Causes 
and Control of Chlorosis," Colo. Agr. Exp. 
Sta., Fort Collins, Colo., Misc. Series Paper 
No. 357, 1948, Ferris M. Green.

"Twenty-seventh Annual Report, 1946- 
1947," Ga. Coastal Plain Exp. Sta., Univ. 
System of Ga., Tifton, Ga., Bui. 44, July 1947.

"Growing Soybeans in Georgia," Agr. Exp. 
Sta., Experiment, Ga., Press Bui. 597, March 
29, 1948, U. R. Gore.

"Annual Report, Research and Investiga
tional Activities for the Fiscal Year Ending 
June 30, 1947," College of Agr., Univ. of Ga., 
Athens, Ga., Vol. XLVlt, No. 10, June 1947.

"Effects of Variety, Maturity, Nitrogen 
Fertilization, and Storage on the Ascorbic 
Acid Content of Turnip Greens," Agr. Exp. 
Sta., Experiment, Ga., Southern Coop. Series 
Bui. 6, Sept. 1947, 0 . A. Sheets, M. Speirs,
F. F. Cowart, M. Gieger, L. McWhirter, J. F. 
Eheart, and R. C. Moore.

"Pointers in Fertilizing Avocados," Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu 10, 
T. H„ Ext. Cir. No. 52, Rev. May 1948, Z. C. 
Foster and William Bembower.

"Suggestions for Growing Macadamias," 
Agr. Ext. Serv., Univ. of Hawaii, Honolulu 10, 
T. H., Ext. Cir. No. 243, April 1948, William 
Bembower.

"1947 Illinois Hybrid Corn Tests," Agr. 
Exp. Sta., Univ. of III., Urbana, lit., Bui. 527, 
Feb. 1948, J. F. Rundquist, G. H. Dungan, 
/. H. Bigger, A. L. Lang, Benjamin Koehler, 
and R. W, Jugenheimer.

"Cooperative Wheat Variety Tests, 1947," 
Agr. Exp. Sta., Manhattan, Kansas, Series C. E. 
No. 1, A. L. Clapp.

"Cooperative Wheat Variety Tests, 1947, 
Summary of Protein Analyses," Agr. Exp.
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Sta., Manhattan, Kansas, Series C. E. No. 2, 
A. L. Clapp.

“Cooperative Oat Variety Tests, 1947," Agr. 
Exp. Sta., Manhattan, Kansas, Series C. E. 
No. 3, A. L. Clapp.

"Cooperative Wheat Fertility Tests, 1947," 
Agr. Exp. Sta., Manhattan, Kansas, Series
C. E. No. 4, A. L. Clapp.

"Cooperative Oat Fertility Tests, 1947," 
Agr. Exp. Sta., Manhattan, Kansas, Series
C. E. No. 5, A. L. Clapp.

"Cooperative Corn Fertility Tests, 1947," 
Agr. Exp. Sta., Manhattan, Kansas, Series
C. E. No. 6, A. L. Clapp, E. A. Clevinger, 
and L. E. Willoughby

"Cooperative Sorghum Variety Tests, 1947," 
Agr. Exp. Sta., Manhattan, Kansas, Series
C. E. No. 7, A. L. Clapp.

"Cooperative Corn Variety Tests, 1947," 
Agr. Exp. Sta., Manhattan, Kansas, Series
C. E. No. 8, A. L. Clapp.

"Cooperative Soybean Variety Tests, 1947," 
Agr. Exp. Sta., Manhattan, Kansas, Series
C. E. No. 9, A. L. Clapp.

"Science Serves the Michigan Farmer," Agr. 
Exp. Sta., Mich. State College, East Lansing, 
Mich., Spec. Bui. 348, March 1948.

"The Behavior of Highbush and Lou/bush 
Blueberry Selections and Their Hybrids Grow
ing on Various Soils Located at Different 
levels," Agr. Exp. Sta., Sect. of Hort., Mich. 
State College, East Lansing, Mich., Tech. 
Bui. 205, fan. 1948, Stanley Johnston.

"Raspberry Growing in Michigan," Agr. 
Ext. Serv., Mich. State College, East Lansing, 
Mich., Ext. Bui. 287, Feb. 1948, R. E-. Loree.

"The Home Vegetable Garden," Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., Ext. 
Bui. 174, Rev. Feb. 1948, Leon C. Snyder.

"Planting the Farmstead Shelter Belt," Agr. 
Ext. Serv., Univ. of Minn., St. Paul, Minn., 
Ext. Bid. 196, Rev. Jan. 1948, Parser An
derson.

"Growing Fruit for Family Use," Agr. Ext. 
Serv., Univ. of Mo., Columbia, Mo., Cir. 435, 
Nov. 1947, W. R. Martin, Jr., and H. G. 
Swartwout.

"Growing and Harvesting the Sweetclover 
Seed Crop," Agr. Exp. Sta., Univ. of Nebr., 
Lincoln, Nebr., Bui. 387, Dec. 1947, Samuel 
Garver and T. A. Kiesselbach.

"Maintaining Cotton Yields Through Fer
tilizer and Crop Rotation," Agr. Exp. Sta., 
N. M. College of A. and M. A., State College, 
N. M., Bui. 340, Oct. 1947, Glen Staten and
D. A. Hinkle.

"Sixty-Sixth Annual Report," N. Y. State 
Agr. Exp. Sta., Geneva, N. Y., 1947.

"Seedbed Preparation for Pastures and 
Alfalfa," Agr. Ext. Serv., State College Sta., 
Raleigh, N. C., Ext. Cir. 308, Feb. 1948, S. H. 
Dobson and R. L. Lovvorn.

"Bunch Grape Culture," Agr. Ext. Serv., 
State College Sta., Raleigh, N. C., Ext. Cir. 
311, Feb. 1948, H. R. Niswonger and M. E. 
Gardner.

"Producing Bright Cigarette Tobacco in the 
Old Belt," Agr. Ext. Serv., State College Sta., ' 
Raleigh, N. C., Ext. Cir. 314, March 1948. \

"Oklahoma Crops and Soils, 1947," Agr. 
Exp. Sta. Okla, A M College, Stillwater, 
Okla., Exp. Sta. Bui. No. B-319, March 1948.,

"Science for the Farmer," Agr. Exp. Sta., 
State College, Pa., Supp. 2 to Bui. 488, 60th 
Ann. Rpt., March 1948.

"Rhode Island Agrictdture on the March!"' 
Agr. Exp. Sta., Kingston, R. L, Unno. Bid.,: 
1948.

"Corn in South Carolina," Clem son A nr. 
College, Clemson, S. C„ Cir. 313, March 1948,,
H. A. Woodle and W. H. Craven.

"Korean Lespedeza," Agr. Exp. Sta., Univ. 
of Tenn., Knoxville, Tenn., Cir. No. 98, 
Ian. 1948.

"Variety Performance Trials of Oats, Bar-< 
ley, Wheat, Corn, and Soybeans," Agr. Exp. i 
Sta., Univ. of Tenn., Knoxville, Tenn., Btd.\ 
No. 206, Jan. 1948, O. H. Long and S. F. i 
McMurray.

"Research Publications Available," Agr., 
Exp. Sta., Texas A o> M, College Station,, 
Texas, Cir. 119, Feb. 1948, Tad Moses.

"Summer Prolific—A Promising New To- j 
mato for the West Cross Timbers," Agr. Exp. j 
Sta., Texas A O’ M, College Station, TexasA 
P. R. 1105, Jan. 20, 1948, Tom E. Denman.J

"Cotton Variety Test, Brazos River FieldI 
Laboratory, College Station, 1943-47," Agr. j 
Exp. Sta., Texas A &  M, College Station,\ 
Texas, P. R. 1108, Feb. 9, 1948, J. E. Roberts 
and D. T. Killough.

"Cotton Variety Test, Main Station Farm,\ 
College Station, 1943-47," Agr. Exp. Sta., 1 
Texas A (y  M, College Station, Texas, P. R.\ 
1109, Feb. 9, 1948, /. E. Roberts and D. T.j 
Killough.

"Cotton Variety Tests at the Blacklund Sta-1 
tion, Temple, 1947," Agr. Exp. Sta., Texas \ 
A ty  M, College Station, Texas, P. R. 1110, 1 
Feb. 12, 1948, B. D. Hargrove.

"Horticultural (Characters of Tomatoes," J 
Agr. Exp. Sta., Texas A (y  M College, Col- j 
lege Station, Texas, Bui. 698, Nov. 1947, 1 
P. A. Young and /. W. MacArthur.

"Corn Production," Agr. Ext. Serv., Va.\ 
Polytechnic Inst., Blacksburg, Va., Ext. Bui A 
99, Rev. Jan. 1948.

"1947 Varietal Tests," Agr. Exp. SW..J 
Blacksburg, Va., Bui. 412, Dec. 1947, C. F. 
Genter, Edward Shulkcum, C. W. Roane, and\ 
M. H. McVickpr.

"Help Your Garden Grow for Food, Fun A 
Freedom, Friendliness," Agr. Ext. Serv., State j 
College of Wash., Pullman, Wash., Ext. Cir.\ 
120, April 1948.

"Fifty-sixth Annual Report," Agr. Exp. j 
Stations, State College of Wash., PullmanA 
Wash.. Bui. 482, Dec. 1946.

"Rooting Blueberry Cuttings," Agr. Exp. 
Stations, State College of Wash., Pullman>| 
Wash., Bui. 488, May 1947, C. D. SchwarW\ 
and Arthur S. Myhre.
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"Grow A Freedom Garden,” Ext. Serv., 
State College of Wash., Pullman, Wash., Ext. 
Cir. 119, Feb. 1948.

44Freedom Gardens,” State Dept, of Agr., 
Charleston, W. Va., Bui. (N. S.) 59, March 1, 
1948.

44Asparagus in Wisconsin,” Ext. Serv., Col
lege of Agr., Univ. of Wis., Madison, Wis., 
Stencil Cir. 239, (Rev. Jan. 1948), Oct. 1947,
0 . B. Combs.

44Through Research to Better Farming,” 
Biennial Report for the Period 1944-1946, 
Agr. Exp. Sta., W. Va. Univ., Morgantown, 
W. Va., Bui. 330, June 1947.

44Plants Link Soil and People” Agr. Ext. 
Serv., Univ. of Wis., Madison, Wis., Cir. 375, 

I March 1948, Henry L. Ahlgren and J. W. 
Clark..

44How Extension Programs Help, 1946 
Report,” Ext. Serv., Univ. of Wis., Madison, 
Wis., Cir. 376, July 1947.

44The Oat Situation in Wisconsin,” Agr. 
Exp. Sta., Univ. of Wis., Madison, Wis., 

j Spec. Bui., Oct. 1947.
44Report of the Chief of the Bureau of 

I Agricultural and industrial Chemistry, Agricul- 
I tural Research Administration, 1947,” U. S.

ID. A., Washington, D. C.
44Production of Disease-Free Seed Potatoes,” 

U. S. D. A., Washington, D. C„ Cir. No. 764, 
I March 1948, T. P. Dykstra.

' "Falling of Wheat Culms Due to Lodging, 
! Buckling, and Breaking,” U. S. D. A., Wash

ington, D. C., Cir. No. 767, March 1948, Hur- 
I ley Fellows.

44Winter Legumes for Green Manure in 
j the Cotton Belt,” U. S. D. A., Washington,

D. C., Farmers? Bui. No. 1663, Rev. Jan. 1948, 
Roland McKee and A. D. McNair.

44White Clover,” U. S. D. A., Washington,
■ D. C., Leaflet No. 119, Rev. Aug. 1947, E. A. 

| Hollowell.
“ "Production of Spinach,” U. S. D. A., 
Washington, D. C„ Leaflet No. 128, Rev. 

| Jan. 1948, J. H. Beattie.
"Oil Crops in American Farming,” U. S. 

I D. A., Washington, D. C., Tech. Bui. No. 
I 940, Nov. 1947, Peter L. Hansen and Ronald
■ L. Mighell.

V "Nutritional Qualities of Range Forage 
Plants in Relation to Grazing With Beef 
Cattle on the Southern Plains Experimental 

I Range,” U. S. D. A., Washington, D. C., Tech. 
r I Bui. No. 943, Dec. 1947, D. A. Savage and 

V. G. Heller.
j "Cultural Practices as Related to Incidence 

I of Cotton Root Rot in Texas,” U. S. D. A., 
Washingon, D. C., Tech. Bui. No. 948, Feb. 
1948, Howard V. Jordan, James E. Adams, 
Dalton R. Hooton, Dow D. Porter, Lester M. 

I Blank, Eldon W. Lyle, and C. H. Rogers.
"Distribution of the Varieties and Classes 

| of Wheat in the United States in 1944,” 
U. S. D. A., Washington, D. C., Cir. No. 761, 
Ian, 1948, J. Allen Clark and K. S. Quisen- 

| I berry.

June-July 1948

"The Dixired, Dixigem and Southland 
Peaches,” U. S. D. A., Washington, D. C., Cir. 
No. 766, Jan. 1948, John H. Weinberger.

44Report on the Agricultural Experiment 
Stations, 1947,” Office of Exp. Stations, 
U. S. D. A., Washington, D. C., Issued Jan. 
1948.

"The Agricultural Research Center of the 
United States Department of Agriculture,” 
Agr. Research Admin., U. S. D. A., Wash
ington, D. C., Unno. Spec., Rev. Jan. 1948.

Economics
"Booms, Depressions, and the Farmer,” Agr. 

Exp. Sta., Univ. of Calif., Berkeley, Calif., 
Cir. 376, Feb. 1948, S. V. Ciriacy-Wantrup.

"1948 Wheat, Flax, and Soybean Outlook” 
Agr. Ext. Serv., Univ. of Minn., St. Paul, 
Minn., Ext. Pamph. 156, Agr. Outlook Series 
No. 4, Jan. 1948, D. C. Dvoracek•

"1948 Agricultural Outlook•” Agr. Ext. 
Serv., Univ. of Minn., St. Paul, Minn., Ext. 
Pamph. 158, Agr. Outlook Series No. 6, Jan. 
1948, W. H. Dankers and M. K. Hinds.

"1948 Farm Costs Outlook” Agr. Ext. Serv., 
Univ. of Minn., St. Paul, Minn., Ext. Pamph. 
159, Agr. Outlook Series No. 7, Jan. 1948, 
J. B. McNulty.

"Recent Changes in Cotton Acreage in Ten 
Southern States,” Agr. Exp. Sta., Miss. State 
College, State College, Miss., Unno. Bui.

"1948 New York Agricultural Outlook.” 
Agr. Ext. Serv., Cornell Univ., Ithaca, N. Y., 
Ext. Bui. 736, Jan. 1948.

"The Cost of Producing Milk, Montgomery 
County, 1944-45,” Agr. Exp. Sta., Cornell 
Univ., Ithaca, N. Y., Bui. 842, Nov. 1947, 
L. C. Cunningham.

"Fruits, Postwar Purchases by Consumers," 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y., 
A. E. 651, Dec. 1947, M. P. Rasmussen and 
M. R. Godwin.

44Vegetables, Postwar Purchases by Con
sumers," Agr. Exp. Sta., Cornell Univ., Ithaca, 
N. Y., A. E. 652, Dec. 1947, M. P. Ras
mussen and M. R. Godwin.

44The Use and Costs of Tractor Power on 
Small Farms in Anderson County, South 
Carolina,” Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Bui. 368, July 1947, 
Charles P. Butler and D. E. Crawford.

44Agricultural Outlook for South Carolina—  
1948,” Agr. Ext. Serv., Clemson Agr. Col
lege, Clemson, S. C., Cir. 309, Jan. 1948.

”Cotton Statistics for Texas,” Agr. Exp. 
Sta., Texas A. &  M. College, College Station, 
Texas, Cir. No. 117, Sept, 1947, C. A. Bonnen 
and L. P. Gabbard.

44The Prospective Market Distribution of 
Washington Apples,” Agr. Exp. Stations, State 
College of Wash., Pullman, Wash., Bui. 491, 
Sept. 1947, Walter M. Bristol.

44Washington Apple Production Costs for 
the 1945-46 and 1946-47 Seasons," Agr. Exp. 
Stations, State College of Wash., Pullman, 
Wash., Bui. 493, Aug. 1947, W. M. Bristol.
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Response . . .  of Boron in Soils and Plants
( From page 16)

content of alfalfa plants, as reported 
by various investigators:

McLarty, Wilcox, and Woodbridge 
(19)— 6.9 ppm B, deficient plants.

Berger and Truog (4 )— 8 ppm B in 
deficient plants.

Haddock and Vandecaveye (14)— 
10 ppm B, deficient.

Powers (29)— 10 ppm B, yellows.
Dregne and Powers (12)—7.0 to

11.5 ppm B, deficient alfalfa, but 
also normal plants contained 12 
to 22.5 ppm B.

Jordan and Powers (17 )— 12 ppm B, 
deficient. v

Dunklee and Midgley (13)— 15 ppm 
B, need for boron.

Brown, Munsell, and King (7 )— 
17 ppm B, response to boron. Also 
17 ppm B where no response was 
obtained.

Whetstone, Robinson, and Byers (37) 
— 13 to 17 ppm B, response to 
boron on Cecil soil and 12 to 19 
ppm B where no response was 
obtained on Huntington soil.

Dawson and Gustafson (11 )—20 
ppm B, critical level.

Munsell and Brown (23 )—23 ppm 
B in leaves, yellows.

Allowing for borderline cases, it 
would appear that if the soil contains 
less than 0.15 ppm water-soluble boron 
or these plants (alfalfa, crimson and 
bur clover) contain less than 10 ppm 
boron, response to borax is indicated.

It should be emphasized that the 
critical levels of 0.15 ppm water- 
soluble boron in the soil and 10 ppm 
boron in alfalfa and bur or crimson 
clover, which have been derived from 
the data reported herein, do not neces
sarily apply either to similar-textured 
soils of other regions or to fine-textured 
soils of the same region. The far-reach
ing effects of exchangeable calcium, ex
change capacity, and organic matter 
content on both boron requirement and

tolerance to borax. have been demon
strated by other investigators (10, 16, 
22, 31, 33).

Tolerance of Certain Legumes to 
Borax

Early in the course of the field tests ; 
on sandy soils, it was found that 15 
to 20 pounds of borax per acre broad
cast at time of seeding would severely 
injure the stand of Austrian winter , 
peas, crimson clover, red clover, and 
white clover if soil moisture was low at ' 
time of germination. Figure 5 shows a 
field that was planted to Austrian 
winter peas where the stand was almost 
completely destroyed by the application j 
of 15 pounds of borax broadcast at time 
of planting. The application of 15 
to 20 pounds of borax to crimson clover 
severely reduced the stand on sandy 
soils at one or more locations in 1942, | 
1943, and 1944, even though these 
same areas were deficient in boron and i  
responded to borax in increased seed 
yields. The residual boron from a 
15-pound-per-acre application to crim
son clover was toxic to soybeans the 
next summer on a loamy sand at 
Auburn. The clover in this test failed 
without borax, while soybeans which j 

followed the clover showed a slight re
duction in yield on the borax-treated | 
plots from the borax remaining in the 
soil nine months later.

The observation that applications of 
borax at time of seeding injured the 
stand of several legumes led to a study 
of different methods of applying borax. 
Some of the results of this test are 
given in Table IV. Starting one month 
in advance of seeding, borax (2m 
pounds per acre) was applied at vary
ing intervals until about three months 
after seeding. It was found that by 
delaying the application of borax until 
the seedlings were established and good 
soil moisture was present, injury to 
stands of such legumes as Austrian 
winter peas, vetch, and crimson clover



June-July 1948 41

was avoided. However, this method 
was not satisfactory for bur clover on 
soils severely deficient in boron. As 
shown in Fig. 1 and mentioned pre
viously, the bur clover seedlings died 
after germination during dry fall 
months when the application of borax 
was delayed. It was concluded that it 
would be necessary on these soils which 
are extremely low in boron to apply 
borax previous to or at time of seeding 
bur clover. Borax (20 pounds per 
acre) applied prior to seeding with at 
least one heavy rain before seeding 
caused very little injury to any of the

plants tested. Neither delayed appli
cation nor treatment several weeks be
fore seeding is a very practical method. 
Therefore, it was concluded that the 
rate of borax should be kept suffi
ciently low to avoid injury and the 
borax applied with the other fertilizer 
materials, preferably about two weeks 
in advance of seeding. It is believed 
that 8 to 10 pounds of borax per acre 
uniformly distributed broadcast will not 
injure seriously any of the legumes 
needing additions of boron. This rate 
of application will probably provide 
sufficient boron for the Trifoliums and

0 4 0

Contains no-borox plots at 16 out 
of 19 locations (84% ), and only 
ona plot where borax was added

Indicates the four locations outside 
of this pottern.
Bur clover 
Crimson clover 
Alfalfa

25.0 300 SWT
BORON CONTENT OF P LA N T S  (PPM )

K lg. 4 .  R  r la t io n  b e tw een  b o ro n  co n te n t  o f  iR g u n tti an d  w a lcr-tto lu b lr  b o ro n  in  l ltc  so il.
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vetches that were studied. Bur clover 
and alfalfa appear much more tolerant 
and may require slightly heavier appli
cations of borax.

Wallace (35) applied five pounds of 
borax in the drill row and injured 
velvet beans; while Purvis and Hanna 
(31) reduced the yield of snap beans 
on two sandy loam soils with 10 pounds 
per acre, regardless of method of appli
cations. Piland, Ireland, and Reisenauer 
(28) found that 20 pounds of borax 
per acre reduced the stand and height 
of soybeans on one North Carolina 
soil. Nelson and Colwell (27) of the 
same station reported that the only soil 
to give response by soybeans was a 
fine sandy loam with high exchange 
capacity, which was also well supplied 
with exchangeable calcium and organic 
matter. Reeve, Eldrow, and Shive 
(33), working with solution cultures 
found that high calcium concentrations 
intensified boron deficiency at low levels 
of boron and also decreased boron tox
icity at high rates of boron application. 
High potassium concentrations, on the 
other hand, favored toxicity of boron 
at high levels and- intensified the de

ficiency of boron at low levels. The 
smallest amount of borax which has 
been found to injure field crops, as 
reported in the literature, was obtained 
by Conner and Plice (8 ) who con
cluded that it was dangerous to ferti
lize corn in the row with more than 
one-half pound of borax per acre. The 
same investigators reported no injury 
to corn from 16 pounds of borax when 
applied broadcast.

Summary

Field tests with borax at 70 crop 
locations included alfalfa, bur clover, 
crimson clover, red clover, white clover, 
Austrian winter peas, blue lupine, vetch, 
soybeans, alyce clover, peanuts, and 
sericea. Most of these field experi
ments were located on coarse-textured 
soils in central and southern Alabama, 
areas where difficulty had been expe
rienced in growing some of these leg
umes. Alfalfa produced on the aver
age 58 per cent (1,807 pounds per 
acre) more hay where borax was ap
plied, responding on 12 of the 13 fields. 
Bur clover gave an average increase 
for borax of 104 per cent and re-

m
Fis. 5 . Loss of stand of Austrian winter peas from 15 lbs. of borax applied broadcast at 

planting on a coarse-textured soil. Photographed in February 1943.
of
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T a b l e  IV .— E f f e c t  o f  T im e  o f  A p p ly in g  B o r a x  o n  R e s p o n s e  a n d  I n j u r y  t o  
W i n t e r  L e g u m e s  o n  N o r f o l k  L o a m y  S a n d

Treat Time and method of applying 
borax, 20 lb. per acre

Green manure 
crops, lb. per 

green wt.

Monantha vetch 
for seed, 

lb. per acre
Degree

ment
No.

A. w. 
peas 1

Man
ganese 

bur 
clover 2

Straw Seed 3

of
toxicity4

1 No borax............................................... 8 ,377 2,656 3,750

n.d.6

197
2 Borax applied 4 weeks before seed

ing ....................................................... 7 ,818 8,281 n.d. 3rd
3 Borax applied with other fertilizer 

at time of seeding........................... 7 ,725 9,531 n.d. n.d. 2nd
4 Borax applied ^  at seeding time 

and %  three months later........... 8,563 7,187 n.d. n.d. 4th
5 Borax applied one month after 

seeding (2 weeks after emergence) 6,422 6,250 4,000 341 1st
6 Full rate of borax applied three 

months after seeding..................... 8 ,470 4,063 n.d. n.d. 5 th

1 Austrian winter peas showed severe injury by treatment No. S about 3 months after planting. Crop 
was grazed off twice during winter by livestock and plot differences largely overcome by April when clippings 
were taken.

2 Manganese bur clover was practically a failure without borax or where treatment was delayed 3 months 
after seeding. Seedlings came up to good stand but died during the fall months. (See Fig. 1).

8 Vetch showed very little or no vegetative response to borax. Treatments No. 1 and 5 were only ones 
harvested for seed.

4 Crimson clover and blue lupine were included in these tests. Poor inoculation of crimson clover and 
winter killing of lupine prevented reliable yield determinations of these crops. Borax had no observable 
effect on inoculation of clover or stand of lupine, but injured stand of clover where applied as treat
ments 3 or S. Rainfall during fall months was determining factor in injury by borax to seedlings of 
these crops. Ranking of the several crops in December as to their susceptibility to injury by borax: 
Austrian winter peas> crimson clover> vetch> bur clover =  lupine.

6 Yields were not determined.

sponded on seven of the 10 locations. 
Crimson clover seed production was 
increased on all 10 areas where seed 
yields were recorded, with an average 
increase of 259 pounds of seed per acre. 
The group of legumes responding to 
borax also included vetch for seed, red 
clover, and white clover.

In 12 tests with Austrian winter peas, 
borax failed to give significant in
creases on a single field. Blue lupine, 
soybeans, alyce clover, peanuts, and 
sericea did not respond to borax on 
soils that were highly deficient in boron 
for alfalfa and crimson clover.

No increases in plant growth were 
obtained where the untreated soil con
tained more than 0.15 ppm hot water- 
soluble boron. In nearly every test 
untreated alfalfa, crimson clover, and 
bur clover plants contained less than
6.00 ppm of boron when grown on

fields where response to borax was ob
tained. In 82 per cent of the cases 
where borax had been added within 
three years the plants contained more 
than 10 ppm boron. If these legumes 
contain less than 10 ppm boron, or 
the soil contains less than 0.15 ppm hot 
water-soluble boron, response to addi
tions of borax is indicated on the coarse- 
textured red and yellow podzolic soils 
of Alabama. It was pointed out that 
these critical levels probably do not 
apply to fine-textured soils of the same 
region or soils of other regions that 
have high boron-fixing capacities.

It was concluded that alfalfa, which 
has been rated as having a high boron 
requirement, actually needs very small 
amounts of this trace element when 
grown on soils with a low calcium 
supply and low base exchange capacity. 
Consequently, the boron requirement
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of alfalfa is extremely low when grown 
on the red and yellow podzolic soils 
of the Southeastern United States. A 
single application of 20 pounds of borax 
per acre produced maximum yields of 
alfalfa for three years on sandy soils 
low in native boron. In some cases 
boron deficiency symptoms have been 
observed on alfalfa plants before any 
appreciable reduction in hay yields 
occurred. For this reason the most 
practical way to supply the boron needs 
of this crop may be to apply small 
amounts of borax annually or every 
other year with other fertilizers.

An application of boron at time of 
seeding bur clover was essential to se
curing a stand on two sandy soils and 
is rated highly important for this crop.

Severe injury to stands of Austrian 
winter peas, crimson clover, red clover, 
and white clover was reported on sandy 
soils from the application of 15 pounds 
of borax per acre at time of seeding 
these legumes. Soybeans and sericea 
also showed low tolerance for borax.
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The Development of Irrigation in Georgia
( From page 23)

each individual system, depending upon 
type of equipment installed, electric 
power or fuel costs, fertilizer require
ments, and cost of labor, but on the 
average will amount to $20 to $30 per 
acre.

The 1948 season will find Georgia 
farmers occupying front-row seats in
sofar as the latest in irrigation develop

ments are concerned. At least three 
farmers and one experiment station will 
be making trial runs with the applica
tion of liquid fertilizer through irriga
tion systems on various crops such as 
tobacco, tobacco plants, corn, cabbage, 
collards, and cucumbers. At least three 
Florida citrus growers are arranging to 
try out the complete fertilizers, soluble

Fig. 7* Perforated-pipe sprinkler system on dairy pasture. Water sprays from IS to 25  feet on 
each side of the pipe* System is entirely portable. Dyar Brothers* dairy farm in Greene County*

Georgia.
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in water, in connection with the irri
gation of orange and grapefruit groves.

Livestock people are expressing in
terest in the recently-developed long 
range sprinkler which irrigates two to 
three acres per setting. It might mean 
low-cost irrigation of pastures and hay 
crops for the cattlemen.

Community irrigation projects are 
in the making in Georgia too. The 
U. S. Army Engineers continue their 
study of the Altamaha River Basin 
Project which was determined econom
ically feasible by a New York engineer
ing firm in 1947. Irrigation of nearly
300,000 acres in the basin is considered 
a major contribution to the practica
bility of the project. A highly diversified 
agricultural program is in prospect on 
some of Georgia’s best land situated in 
the Altamaha basin.

The leadership Georgia has taken in 
supplemental irrigation and the rapid 
progress she is now making is due, in 
large, to the excellent efforts being 
made by equipment distributors over 
the State to give farmers proper service. 
Four companies in Georgia are han
dling complete lines of irrigation equip- 
ment and are able to provide the grower 
with a system complete from the foot 
valve to the last sprinkler in the field.

Irrigation research work is now under 
way at four experiment stations cover
ing the field of vegetable crops, pastures 
(permanent and temporary), field corn, 
and certain small fruits. Additional re
search is sorely needed, and being con
sidered, in the production of peaches, 
pecans, alfalfa and other field crops, 
and small fruits.

Applying Fertilizers in Solution

( From page 8)

present high price of these materials facturers include zinc, manganese, cop
limits their use. per, iron, and other minor elements in

Many of the liquid fertilizer manu- the mixes. However, the value of this

Fig. 4 . California Liquid Fertiliser Company Plant, Pasadena, California.
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procedure is not now recognized by 
State authorities.

All liquid fertilizer materials are 
introduced into irrigation waters by 
means of gravity flow or under pres
sure using various metering devices. 
When the gravity flow method is used, 
these materials, except those under 
vapor pressure, are applied directly into 
head ditches or low weir boxes. When 
it is necessary to apply these same ma
terials in high standpipes or pressure 
lines, pressure is developed by using a 
dry N cylinder or C 0 2 cylinder in the 
system.

Liquid mixed fertilizers and some 
nitrogen solutions are transported in 
barrels, drums, and specially con
structed tank carts to the irrigation 
system in the field. Anhydrous am
monia and sulfur dioxide are each car
ried in steel cylinders under a high 
vapor pressure. These liquid materials 
meter out as a gas into the irrigation 
waters.

Uniform distribution is an important 
consideration, and various means are 
employed to insure proper application. 
For instance, in sandy soils and in 
heavier soils where long irrigation fur
rows are encountered, the irrigation 
period is allowed to proceed for various 
lengths of time before introducing the 
fertilizer materials.

To prevent precipitation of insoluble 
carbonates which might occur in many 
irrigation waters when anhydrous am
monia is used, a material called rose 
stone is added in very small amounts 
simultaneously with the N H 3.

Many of the liquid mixed fertilizers 
and some of the nitrogen solutions con
tain synthetic or organic wetting agents 
or a soil flocculent to increase pene
tration.

The practice of most of the concerns 
marketing these materials is to include 
the service of applying the material in 
the selling transaction. This has proven 
a very popular procedure with the 
grower, relieving him of the operation 
of applying the fertilizer.

The progress of the last five years 
with fertilizer materials adapted for 
distribution through irrigation systems 
has been the subject of much discus
sion and conjecture. Unquestionably 
the method and many of the “liquid” 
materials are here to stay. At the pres
ent time there seems to be but little 
agronomic information in this field, 
and the future growth of this segment 
of the fertilizer industry would be much 
clearer if development of more data on 
comparisons of solution lertilizers and 
dry fertilizers could be accomplished.
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The Chemical Composition . . .  Potash Salts
{From page 26)

muriate, 50% muriate, potassium sul
fate and double sulfate of potassium and 
magnesium ( “Sul-Po-Mag”). Repre
sentative analyses of these four prod
ucts are given in Tables IX  and X.

T a b l e  IX .— T y p i c a l  A n a l y s e s  o f  60% 
a n d  50% AIu r l a t e  o f  P o t a s h

Constituent
60%

Muriate
50%

Muriate

Potassium (K )......... 50 32 43 24
(k 2o ............................ 60 61 52 08)
Magnesium (M g). . . 16 21
Sodium (N a)............ 1 00 6 24
Calcium (C a)........... 10 10
Chlorine (C l)............ 47 00 48 70
Sulphate (S04) ......... 91 97
Bromine (B r)........... 062 06
Insol. M atter........... 35 35
Moisture.................... 09 10

Total.................. 99 992 99 97

T a b l e  X . — T y p i c a l  A n a l y s e s  o f  P o t a s 
s i u m  S u l p h a t e  a n d  S u l p h a t e  o f  
P o t a s h -M a g n e s i a .

Constituent Potassium
Sulphate

or/o

Sulphate of 
Potash- 

M agnosia 
%

Potassium (K )......... 41 .16 18.51
(K2S 04........................ 91 .75 41.25)
Magnesium (M g). . . 1.40 11.25
(MgO.......................... 18.65)
Sodium (N a)............ .13 .97
Calcium (C a)........... .20 .01
Chlorine (C l)............ 2 .20 1.74
Sulphate (S04) ......... 53.80 67.06
Bromine (B r)........... .005 .005
Insol. M atter........... 1.00 .20
Moisture.................... .10 .19

Total.................. 99.995 99.935

F r e n c h  P o ta sh  &  Im p o r t  C o .  
Mines and refineries, Alsace, France. 
New York Office, 51 E. 42nd Street.

Raw material, subterranean deposits of 
sylvinite. Products (imports) 60% 
muriate.

T a b l e  X I . — T y p i c a l  A n a l y s i s  o f  
F r e n c h  6 0 %  M u r ia t e

Constituent %
K20 ...................................   61.43
KC1.......................................................  97.20
NaCl........................................................  2.30
MgCl2................................................... Trace
K B r..........................................................  0.15
Insoluble.............................................  0.25
H20 ..........................................................  0.15

T race Elements

From the foregoing tables of analyses 
of the various potash salts being dis
tributed on the American market the 
incidental impurities or constituents 
present in greatest amounts can be 
observed. Among them are elements 
recognized as of crop nutritive value, 
such as calcium, magnesium, and boron, 
but in amounts too small to be signifi
cant in view of the fact that crop re
quirements call for much larger quanti
ties than those represented by the 
applications incidental to potash use. 
An exception, of course, is the product, 
sulfate of potash-magnesia, which is 
designed as a carrier of both magnesium 
and potassium.

Not shown except in Table VIII, are 
the so-called “trace elements,” such as 
copper, manganese, zinc, and others 
which have been found essential to 
properly balanced crop nutrition and 
which occasionally are deficient in cer
tain soils for that proper balance. The 
amounts required are relatively so mi
nute as to add possible significance to 
even the small amounts sometimes 
found to be present in the major plant- 
food carriers. From the analyses 
herein presented it is obvious that these 
elements when present are properly 
described as trace elements.

Their presence is to be anticipated 
when the fact is recalled that subter



June-July 1948 49

ranean potash deposits are the result 
of the evaporation of large bodies of 
ocean brine, bringing about saturation 
with respect to its major constituents 
and their crystallization, carrying down 
with them inclusions, as impurities, 
some of all of the constituents of the 
highly concentrated brine from which 
crystallized.

This has been confirmed by the spec- 
tographic analysis of crude sylvinite 
of French origin revealing the presence 
of 20 metals in addition to those herein
before tabulated.* Similar methods 
applied in the analysis of the potash 
salts derived from the New Mexico 
sylvinite deposits reveal the presence 
of manganese, copper, iron, boron, and 
14 other metals in amounts from 0.1% 
down to merest traces. It has been 
noted that the same applies in general 
to the potassium chloride derived 
from the natural brines of Michigan 
(Table V III).

However valuable these trace ele
ments may be where needed in crop 
nutrition, it may be remarked that the 
task undertaken by the potash pro
ducers is to deliver potash salts to the 
farmer in their cheapest form. To that 
end concentration is essential to reduce 
delivery costs. That obvious fact may 
be emphasized by the pertinent state
ment that for a given freight charge 
per ton of potash salts, the delivery 
charge per unit K zO (which is the 
unit of value) is lower the higher the

*  Boret, V.— Elements Accessoires de la Sylvinite 
de 1’Alsace. Institute des Rescherches Agrono- 
miques, pp. 177-178, Rapport de 1929.

concentration. To illustrate, at a freight 
charge of $10 per ton of salts the charge 
is $.17 per unit K aO in 60% muriate 
as compared to $.40 per unit in 25% 
run-of-mine salts. Hence, refining to 
reduce the major impurities is essential 
if the farmer is to get his potash at the 
lowest possible cost. The same prin
ciple, of course, applies to all the major 
plant-food carriers.

In the case of the run-of-mine 
potash salts (Tables II and V I) which 
are essentially crude sylvinite, it is seen 
that the major constituent is sodium 
chloride. Evidence is reported that in 
soils very deficient in potash, sodium 
may function to some small degree as 
a substitute for potassium. Until its 
value as such a substitute is assigned 
in concrete terms, its indiscriminate 
use in agriculture cannot be justified if 
its cost to the farmer is considered.

If, in the process of refining, some 
of these elements of possible value are 
reduced in concentration, the farmer 
still gains an advantage in concrete 
terms of dollars saved per ton of pot
ash to be contrasted with a theoretical 
and wholly speculative loss in the 
elimination of trace elements which 
his crops may or may not need. In 
other words, reliance on incidental im
purities as sources of crop nutrients is 
a reversion to the now discredited “shot
gun” methods of fertilization which if 
pursued will lead us away from reliance 
on diagnostic techniques for determin
ing the nutritional status of soils and 
crops now developed to a science of the 
greatest value and widespread useful
ness.

Centenary
{From page 5)

clear evenings on bivouac, thinking jf 
his mother could by chance be looking 
at the same full moon he saw above 
the pines of Arkansas.

Then there were interludes of home
coming reunions, job-hunting by re

turning soldiers, and at last a few long 
years of rough and ready adventure in 
the big woods logging camps, along 
with rafting lumber abreast the same 
river he had traveled in the army. He 
could describe exactly how they built
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and lashed those valuable lumber piles 
as floating rafts that had to conquer 
many a whirling rapids and survive 
sudden storms. I have since seen photos 
of the brash and rowdy rivermen who 
were his comrades of commerce; and 
I treasure one picture of Father stand
ing with four other workmen on a 
shingle mill roof, to make sure that they 
got properly “took” along with the 
other scenery.

BU T  there are also afloat stray bits 
of information which do not de

pend on my memory or the words of 
my parents. Let’s mention some.

My State’s constitutional convention 
convened in December 1847 and con
tinued in session through February 
1848. This was the year when the 
Whigs put up General Zachary Taylor 
for president, despite the fact that he 
had never cast a vote in his life. Scan
ning a report of the convention it is 
noted that there were 18 Whigs and 
42 men who were labeled “Locofocos.” 
These rebellious ones were really left
wingers of the Democratic party, but 
the local columnists of the day said that 
“from the great amount of talent and 
legislative capacity which is brought 
together at this convention we have 
the fullest confidence in the wisdom 
of their action and of the harmonious 
ratification by the people of the result of 
their labors.”

In the preceding April there had 
been held a referendum on granting 
equal suffrage to white and colored 
voters. There could not have been very 
many Negroes in the State, yet this 
issue bobbed up because of the under
current of unrest regarding racial mat
ters. This constitutional ballot cov
ered the 25 organized counties then 
comprising the territory.

Equal suffrage was defeated over 2 
to 1, or about 14,000 ballots being cast 
for white supremacy and 6,500 favor
ing an open field for all males regard
less of color. Equality at the polls won 
in 6 counties and lost in 19.

In this connection it is interesting to- 
observe the origin of the makers of 
the State’s constitution. There was 
no man enrolled from the deep South, 
but the prevailing number were settlers 
who had but recently arrived in the 
territory from New York and New 
England. The leading professions were 
just about as legislatures are often con
stituted today, with 31 farmers and 
20 lawyers heading the list. The range 
in their ages was from 25 to 65 years.

Reflecting the Gold Rush anniversary 
that is also being celebrated in Cali
fornia this year, a piece is clipped and 
quoted from the oldest newspaper in 
my State, for March 1848:

“There was some excitement on our 
streets yesterday, occasioned by the as
sembling and departure of several small 
companies of emigrants, bound for Cali
fornia. Seven covered wagons drawn 
by oxen left in the course of the day,; 
carrying about 25 persons with supplies 
of all sorts for one year’s consumption, j 
The emigrants generally are young men 
of excellent habits and great energy. 
They hope to reach the gold diggings 
by August or September.”

FOLK LORE and human history 
would not be complete in this coun- j 

try without including the lures and 
wiles of the patent medicine vendor. I 
The newspapers of my State in the year 
of its nativity were full of the paid in-1 
sertions of the Empire Company, an j 
Eastern concern that made many flam-1 
boyant claims and probably sold plenty I 
of nostrums.

For instance note these two in-| 
stances: “The hair gloss of the won-1 
derful singer Jenny Lind is now de-l 
posited with the Empire Co. It is called I 
Jenny Lind Hair Gloss. This company I 
is incorporated by the State of New York I 
and has a standing above all imputations I 
of humbuggery upon the public. . . . I

“Great Indian Remedy, Nervine Bal-1 
sam, by Empire Co. $10 a box, 176 j  
Broadway, N. Y. Rush’s celebrated I 
health pills for all bilious complaints,!
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and a cure for the deaf; Green’s Oxy
genated Bitters, for cure of dyspepsia 
and uterine derangements.”

One of the local tooth-fixers showed 
enterprise enough to advertise as fol
lows: “Cleaning, filling and inserting 
teeth by pivot and plate work. Do not 
let procrastination rob you of your teeth 
and deform that human face divine.”

PAM PHLET and book vendors had 
their fling. In Songs of the People, 
a display announcement avers that such 

titles as these, edited by A. G. Emerick, 
were noteworthy and popular: Hail 
Columbia, Star Spangled Banner, Hull’s 
Victory, Dandy Jim of Caroline, The 
Minute Gun at Sunset, A Merry Christ
mas Home, the Boy of Biscay, Buena 
Vista, Coming Through the Rye, and 
Peaceful Slumbers on the Ocean. Now 
we know what the founders were sing
ing outside of their serious Sabbath 
devotions.

To those youthful swains who de
sired to hire a hack so they could give 
their sweethearts an airing in the moon
light while caroling some of these wist
ful ballads, a certain liveryman adver
tised in the weekly palladium thus: 
“Joel Mann’s Livery Stable—I do not 
claim that I have the very best of 
horses and carriages; but to palm off 
some old nag and an old quill wheel 
of a buggy to anyone who wants the 
best is not the way I do business.”

If any of those happy young couples 
had ambitions to teach, they might have 
seen this notation in the current publi
cations, setting forth the terms and con
ditions for students of the State teach
ers’ college: “Whitewater Institute; 
sixth fall term opened and winter term 
announced. Fees per quarter, primary 
department, $2; senior class in arithme
tic and chemistry, $2.50; and Latin and 
Greek classes, $3.50.” It is encourag
ing to see how much more the classic 
language course was prized, which 
shows that the early arrivals deemed 
that ancient tongues were valuable in 
a new and robust country.

Facetious quips at the expense of

town characters were often seen, such 
as this nuptial note: “Editor gets 
hugged—married on 20th instant, 
W. H. Chandler, Evansville Journal, to 
Miss Rebecca Jane Hugg.” Again a 
comic slant appeared in a local drug 
store notice, as follows: “The man who 
has been stealing wood from the pile 
back of the Bliss drug store is informed 
that the proprietor has a number of 
sticks too long for his stove lying 
around loose, and he would ask the 
thief to take these instead of taking 
sticks off the pile, if they will answer 
his turn as well.— Almanacs for 1848 
are ready, first come, first served.” 

Anticipating the future days when 
the chinch bug would drive the pioneer 
grain farmer into dairying and finally 
make over the little private cheese fac
tory into a cooperative one serving a 
whole area, a newspaper note of 1848 
reports a fabulous cheese made in Lick
ing County, Ohio. “It took the milk 
of 100 cows for 4 days, and it was 
48 inches in diameter and 16 inches 
thick and weighed 3,000 pounds.” 
Larger sizes than Ohio pioneers pro
duced have since been commonly man
ufactured, especially for fair display 
purposes.

FOREIGN intelligence occupied fair 
amount of space in the local news
papers circulating through the State in 

1848. Naturally, Mexican affairs had 
been in the limelight, so that quite a 
feature was made of the attempt of 
some playful American soldiers to get 
an orchestra in a theater at Mexico 
City to play Yankee Doodle. The same 
issue reported incidents of a public 
reception given to honor several high 
ranking officers of the Mexican cam
paign. The enthusiastic reporter slung 
the ink in furious style after partaking 
of the refreshments at the St. Charles 
hotel in New Orleans. He said that 
the brilliant assemblage in the “saloon” 
included these:

“The gallant Gen. Shields, complex
ion bronzed, his arm hanging in a sling 
and his eyes lit brilliantly with martial
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fire.” It spoke of ‘‘Major General Quit
man, first American governor of the 
proud city of Mexico, with a form that 
seemed wrought in iron—a man of 
towering height and gigantic frame, a 
chest like that of Hercules and an eye 
like that of Mars.”

DN another column of the same issue 
Washington news appeared. While 

there were no trained seals to serve as 
columnists and critics, the facts were 
often related with gusto. It remarked 
that four former members of the Cabi
net now meet again in Washington as 
Senators. They were Webster of Mas
sachusetts, Crittenden of Kentucky, 
Badger of North Carolina, and Bell of 
Tennessee.

Detailed accounts appeared about the 
overland experiences of John C. Fre
mont in his irratic and hectic career in 
California. There is also a series of 
educational articles in the papers of 
that year concerned with the best route 
to take in going to the gold fields. The 
warnings as to the risks incident to 
choosing the Isthmus of Panama and 
the sea route to California are frequent. 
One who had traveled that route and 
lived to relate its disadvantages wrote: 
“Save me and my friends, and God 
save you, good reader, from the Isth
mus. The land is infested with lizards, 
gallinippers, and scorpions, and the 
heat is terrific.” He laid most of the 
blame for advertising the lure of this 
southern route to the avaricious New 
York speculators and swindlers.

To boom the letter-writing urge, 
some comment was made on the rapid 
expansion of mail matter at the advent 
of cheap postage. The “astounding” 
sum of seven million dollars in two 
years was noted by the Postmaster 
General, reflecting the popularity of 
the mails under the cheaper postage 
rate. “This system,” he declared, “is 
one of the means of increasing civiliza

tion and one of the best cements for 
union and peace.” (The good man 
overestimated the power of postal serv
ices in the last case.)

Much as these typical excerpts from 
yellowed files bespeak some timely 
slants on the ideology of the year of 
statehood, the most of the best of it 
lies forever buried in the graves of the 
folks who laid our cornerstones. Yet 
I do not presume that humanity has 
altered over much in 100 years, at least 
in its basic attributes. We who help 
observe this anniversary cannot imagine 
what advances will be made in the next 
century, so all we can hope for is that 
the newer power and knowledge we 
acquire and pass on to the next genera
tions will be used for the upbuilding of 
the dignity and the decency of this 
hemisphere united with a wider horizon 
for all mankind.

FOR the lives and fortunes of our 
forefathers were not cast in such 
huge and complex molds as the des

tinies of this day and age prescribe. 
The men of 1848 were refugees in part 
from undesirable conditions, both in 
our older communities and in the lands . 
across the sea. They had the means 
and the inclination to escape these tight 
and stifling environments. They had 
a vision, somewhat mean and blurred, 
it is true sometimes, but a vision just 
the same—of a brighter and a better 
kind of human relationship; and then 
and subsequently by degrees of painful 
effort much of that great goal has been 
attained.

My hope and fervent wish is that 
when another century rolls by and the 
states and cities start anew to mark 
their milestones we shall have been 
credited in some small way with mix
ing some of the mortar with which the ,|j 
nobler structure of world democracy i 
rises to the sky.
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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
Tomatoes (General) Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vine Crops (General) The Cow and Her Pasture (General)

Reprints
N-9 Problems of Feeding Cigarleaf Tobaeeo 
F-3-40 When Fertilising, Consider Plant-food 

Content of Crops 
S-5-40 What Is the Matter with Yonr Soil? 
11-12-42 Wartime Contribution of the Ameri

can Potash Industry 
J-2-43 Maintaining Fertility When Growing 

Peanuts
Y-5-43 Value A  Limitations of Methods of 

Diagnosing Plant Nutrient Needs 
FF-8-43 Potash for Citrus Crops in California 
A -l-44 What’s in That Fertiliser Bag?
H-2-44 Efficient Fertilisers for Potato Farms 
AA-8-44 Florida Knows How to Fertilise 

Citrus
QQ-12-44 Leaf Analysis—-A Guide to Better 

Crops
P-3-45 Balanced Fertility in the Orchard 
Z-5-45 Alfalfo—-the Aristocrat 
DD-5-45 A Case of Combined Potassium and 

Boron Deficiencies in Grapes 
GG-6-45 Know Your Soil
0 0 -8 -4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms
TT-10-45 Kudsu Responds to Potash 
ZZ-11-45 First Things First in Soil Fertility 
H-2-46 Plow-sole Placed Plant Food for Bet

ter Crop Production 
S-4-46 Plow-under Fertiliser Ups Corn Yields 
T-4-46 Potash Losses on the Dairy Farm  
Y-5-46 Learn Hunger Signs of Crops 
A A-5-46 Efficient Fertilisers Needed for Profit 

in Cotton
HH-6-46 Mistakes Versus Essentials of Pond 

Management for Fish 
NN-10-46  Soil Testing— A Practical Aid to 

the Grower A  Industry 
W W -11-46 Soil Requirements for Red Clover 
ZZ-12-46 Alfalfa— A Crop to Utilise the 

South’s Resources 
A -l-47 Fertilising Vegetables by Applying 

Fertiliser to Preceding Cover Crop 
B -l-47  The Use of Dipicrylamine in Tissue 

Testing for Potash 
G-2-47 Research Points the Way for Higher 

Corn Yields in North Carolina
1-2-47 Fertilisers and Human Health 
K-2-47 Potash Pays for Peas at Chehalls,

Washington 
N-S-47 Efficient Management for Abundant 

Pastures 
P-3-47 Year-round Grasing 
Q-4-47 Fertilisers for Sugar Beets 
S-4-47 Rice Nutrition in Relation to Stem 

Rot of Rice 
T-4-47 Fertiliser Practices for Profitable 

Tobacco
V-4-47 Don’t Feed Alfalfa at the ’’Second 

Table”

Y-5-47 Increasing Grain Production in Mis
sissippi

Z-5-47 Building and Maintaining Good Lawns 
AA-5-47 The Potassium Content of Farm  

Crops
BB-5-47 More Palatable Grass Is More Nutri

tious
DD-6-47 Profitable Soybean Yields in North 

Carolina
GG-6-47 Corrective Measures for the Salinity 

Problem in Southwestern Soils
II-8-47 Whole-farm Demonstrations 
MM-8-47 Fertilising Potatoes Economically 

in Aroostook County, Maine 
NN-10-47 Let’s Replace Guessing with Soil 

Testing
PP*10-47 Potash Fertilisation of Alfalfa in 

Connecticut 
SS-10-47 Soil Fertility and Management 

Govern Cotton Profits 
TT-11-47 How Different Plant Nutrients In

fluence Plant Growth 
VV-11-47 Are You Pasture Conscious?
XX-11-47 Fall and Winter Grasing in Mis

sissippi
YY-11-47 Boron for Vermont Farms 
ZZ-11-47 Some Things to Think About 
AAA-12-47 Soil Aeration and Crop Response 

to Fertilisers— 1947  
BBB-12-47 The Management of Mint Soils 
CCC-12-47 Do Soybeans Cause Clover Fail

ures ?
DDD-12-47 Florida Grows Good Pasture on 

Coastal Plain Soils 
A-1-48 Let’s Foster Fertility 
B -l-48  Potash Supplies for 1948  
C -l-48 Fertilisers Double and Treble Grain 

Yields in Northern Wisconsin 
D -l-48 A Good Combination: Lespedesa

Sericea and Crimson Clover 
E-2-48 Root Rot of Sweet Clover Reduced 

by Soil Fertility 
F-2-48 Swapping Plant Food for Corn 
H-2-48 Soil Testing and Soil Conservation
1-2-48 Success with Alfalfa In Alabama 
J-2-48 The N ew Frontier for Midwestern 

Farmers
K - 3 - 4 8  Peanut Land and What It Needs 
L - 3 - 4 8  Radioisotopes: An Indispensable Aid 

to Agricultural Research 
M -3 -4 8  Hitting the Target: 100 Bu. Corn 

Per A.
N -3 -4 8  G ro u n d  C o v er
0 - 4 - 4 8  L eg u m e s Im p ro v e  D ra in a g e  and  R e 

d u c e  E ro s io n  
P - 4 - 4 8  F a rm  P r o b le m s  o f  th e  C o tto n  B e lt  
0 - 4 - 4 8  A 5 .0 0 0 - A c r e  W 'ater G a rd e n  ?
R - 4 - 4 8  N eeds o f  th e  C o rn  C rop  
S - 4 - 4 8  O rg a n ic  M a tte r  and  O u r F o o d  S u p p lv  
T - 4 - 4 8  Wf in te r  G ra s in g  In c r e a s e s  S o u th e rn  

L iv e s to c k  P r o f its

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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Two young women were visiting 

Rockefeller Center, in New York. 
They were examining the statue of 
Prometheus, when one of them asked, 
“Who’s that supposed to be?”

“Are you kidding?” rejoined the 
other. “Why, that’s Promiscuous!”

# # *

Uncle Jeff was telling about the 
death of a nephew.

“Whut wuz de complaint?” a lis
tener asked.

“Wuzn’t no complaint; everybody 
wuz satisfied,” said the old Negro.

*  *  *

COINCIDENCE

I crept upstairs, my shoes in hand,
Just as the night took wing—

And I saw my wife, four steps above, 
Doing the same darned thing.

# *  *

Dean of Women: “Why did you 
come to college?”

Coed: “I came to be went with, but 
I ain’t yet!”

# *  #

Aunt Becky was punctuating the 
Negro preacher’s sermon with “Amen! 
Amen! . . . Praise de Lawd! . . as 
he lit into every sort of sin from mur
der to card playing. Then the parson 
moved on against gossiping and Aunt 
Becky exclaimed to her neighbor in
dignantly, “Dar now! He’s done

stopped preachin’ and gone to med- 
dlin’!”

*  *  *

A man will always go to bat for a 
girl if she has the right kind of curves.

# * *

A case worker at the Welfare agency 
in a southern town was interviewing 
an applicant who asked for aid for 
herself and her 13 children.

“But I don’t understand,” the case 
worker said in surprise. “You say your 
husband deserted you ten years ago, 
yet eight of your children are under 
ten years of age.”

“Oh, I can explain that, yes, ma’am,” 
said the applicant beaming. “You see 
he came back now and then to apolo
gize.”

*  *  • *

One tried and sure method of get
ting your wife home soon from an out- 
of-town vacation is to send her a copy 
of the local paper with one item 
clipped out.

*  #  #

H E COMPLIED

Madge: “And what did he do when 
you told him you didn’t want to see 
him any more?”

Milly: “He up and turned out the 
lights.”

* # #

Overheard at the railroad station: 
“Has the train for Jackson left yet?”

Porter: “No, suh, but she’s atwich- 
• » ing.
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FERTILIZER BORATE
w t< ne e c o it& m tc a C

FOR 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 applica
tion of Borax in specific quantities, or as part of the regular 
fertilizer mix, improving the quality and increasing the pro
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc.

The work and recommendations of the State Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food element and is commonly obtained 
from Borax since the element does not occur in the pure 
form. Fertilizer Borate is a semi-refined product containing 
93% Borax.

Fertilizer Borate was placed on the market by the makers 
of “20 Mule Team Borax” as a fertilizer grade product to 
save cost of refining and hence to supply Borax at the low
est cost.

Fertilizer Borate is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.
NEW YORK • CHICAGO • LOS ANGELES
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IN  m a n y  c o m m u n i t i e s  in many 
states, farmers look upon the 

local V-C factory as an old and 
trusted friend.

For economy and convenience, 
each V-C factory is located near the 
farms it serves. Yet each factory 
benefits from the scientific research, 
experience, skill and facilities of a 
national organization.

Through its network of 36 fertil
izer factories, its phosphate rock 
mines, its 21 sulphuric acid plants, 
its 28 superphosphate producing 
units, and its analytical and research 
laboratories, the V-C organization is 
helping to make farming a better- 
paying business in every state from 
the Rocky Mountains to the Atlan
tic and from Canada to the Gulf 
of Mexico.

Virginia-Carolina Chemical Cor

poration is superbly equipped with 
men, mines and factories to produce 
the right plant-food mixture for 
every crop on every soil. Backed by 
this great national organization, 
each individual local V-C factory 
concentrates on supplying the par
ticular plant-food needs of the farms 
in the territory it serves.

Farm folks, everywhere, like this 
efficient V-C method of manufactur
ing and selling honest and depend
able fertilizers which produce the ut
most in extra yields of profitable 
crops. Through the years, Virginia- 
Carolina Chemical Corporation has 
continued to win and hold the loyal 
friendship of more and more V-C 
customers—reliable agents and deal
ers and thousands of good farmers 
who try V-C Fertilizers and then keep 
on buying and using V-C Fertilizers, j

V IR G IN IA -C A R O LIN A  CHEMICAL CORPORATION X  \
Richmond, Virginia / I  \  Make the

Norfolk, Va. • Greensboro, N. C. • Wilmington, N. C. • Columbia, S. C. I  F E R T i L i Z E R S  1 _ j  - - - f i .  
Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. • Birmingham, Ala. V  W . > , /  tJOOQ e o n n
Jackson, Miss. • Memphis, Tenn. • Shreveport, La. • Orlando. Fla. Wf S  . H  r i
Baltimore, Md. • Carteret, N.J.* E. St. Louis, III.* Cincinnati, 0. • Dubuque, la. D e n e r .



N e w 'U.S.' Toxaphene 
Formulations

for Cotton Insect Control

BO LL W EEVIL FLEA  HO PPER

BOLLW ORM  LEAFW O RM

P LA N T  BUGS

TO X A P H EN E-20  
a dust to control cotton Boll Weevil 
and Bollworm, cotton Flea Hopper, 
cotton Leafworm, Thrips, Southern 
Green Stink Bug, Rapid Plant Bug 
and Tarnished Plant Bug.

D osage: 1 0  lbs. p er acre

TO X A P H EN E-S-20
contains 40% sulphur to control Red
Spider in addition to insects listed
above.

Dosage: 10*15  lbs. per acre

Write for technical data sheet 
and name o f nearest dealer.

UNITED STATES RUBBER COMPANY
S E R V I N G  T H R O U G H  S C I E N C E

A gricultural Chem ical Division 
1230 Rockefeller Center, N ew  York 20, N. Y.



THE PLANT 
SPEAKS

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

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

T H E  P L A N T  SP E A K S  T H R U  D E F IC I
E N C Y  SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  P L A N T  SP E A K S, S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  P L A N T  SP E A K S T H R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLA N T  SP E A K S T H R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S  INDICATED

Potash in Southern Agri- 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)

Borax From Desert to Farm (All)

IM P O R T A N T  
Requests should be made well in 

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

American Potash institute
1155 Sixteenth Street 
Washington 6, D. C.
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supply the boron ... 
ivhere this important 

PLANT FOOD is needed

The productivity of crops can be seriously affected when a de
ficiency of boron in the soil is indicated. With every grow ing  
season, the need of boron becomes more and more evident.

When boron deficiencies are found, follow  the recommenda
tions of your local County Agent or State Experimental Stations.
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D I S T R I B U T O R S

Arnold Hoffman & Co., Providence, R. I., Philadelphia, Pa., Charlotte, N. C. 
A. Daigger & Co., Chicago, III.

Braun Corporation, Los Angeles, Calif.
Burnett Chemical Co., Jacksonville, Fla.

Dixie Chemical Co., Houston, Texas 
Dobson-Hicks Company, Nashville, Tenn.

Ferro Chemical Corp., Cleveland, Ohio and Detroit, Mich.
Hamblet & Hayes Co., Peabody, Mass.

Innis Speiden & Co., New York City 
Kraft Chemical Co., Inc., Chicago, III.

Marble-Nye Co., Boston and Worcester, Mass.
Southern States Chemical Co., Atlanta, Ga.

The 0. Hommel Co., Pittsburgh, Pa.
Thompson Hayward Chemical Co., Kansas City, Mo., St. Louis, Mo., Houston, 

Tex., New Orleans, La., Memphis, Tenn., Minneapolis, Minn.
Joseph Turner & Co., Ridgefield, N. J. and Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, Calif., and Seattle, Wash. 
Additional Stocks at Canton, Ohio, Norfolk, Va., and Wilmington, N. C.

IN CANADA:

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

American Potash & Chemical Corporation
122 EAST 42nd STREET

231 S. LA SALLE STREET 
|  CHICAGO 4, ILLINOIS

214 WALTON BUILDING 
ATLANTA 3, GEORGIA

NEW YORK 17, N. Y.

3030 WEST SIXTH STREET 
LOS ANGELES 54,CALIF. -

‘Pioneer Producers of Muriate of Potash in America’
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Extension Service provides

Pilots for Plowmen

I I 7 -HEN  an inquiring Associated Press reporter last week sought some 
™  causes for the unprecedented flow of plenty from the crop cornu
copia of 1948, some of us “wiseacres” listed for him all the generally 
accepted reasons why the farmers of this country are so prolific 
in production. These, of course, are standard answers which we recite 
glibly. They include improved seed from plant breeding, soil fertility 
and conservation practices involving greater fertilizer usage applied 
more intelligently, multiplied man-power through power mechanics, 
conquest of soil and plant diseases and insect ravages, hard work 
and long hours, good planning, and finally, highly favorable weather.

After he was gone with his notebook 
stuffed and his mind in a whirl about 
big corn crops and support prices and 
visions of 25-cent sirloin 18 months 
ahead, we paused to consider one point 
we forgot to mention. That point is 
that aside from the weather and farm 
industry, every one of the other con
tributing factors to bumper crops in 
recent years might have remained 
locked in libraries and laboratories 
without the indefatigable labor of the

Cooperative Extension Service and the 
associated local and regional farm 
leaders.

For my own part, I have not only 
lived through the cycle of kerosene 
lamps and buggy riding to electric 
transmission and tractor farming, but 
I have gradually observed a shift from 
lonely guesswork on isolated farms to 
a vast educational system reaching well- 
knit rural communities via radio, news
paper, farm journal, and discussion

3



4 B e t t er  C rops W it h  P lan t  F ood

meetings. In my youth the plowman 
had no pilot.

As for weather, we had the kind that 
was hot enough to bring out hordes of 
grasshoppers and some that was damp 
enough to encourage fungi and rust. 
We had admirable, balanced weather 
meantime which gave the weeds a 
dandy start ahead of the weak seed 
and thin topsoil; and we enjoyed pelt
ing rains after drought only to see our 
gullies washed into gaping holes and 
wasteful landslides. Oh, yes, friends, 
we were well supplied with weather 
in the days of my youth, and by lucky 
chance and terrific toll in human energy 
we amassed pioneer wealth from virgin 
earth—while it lasted.

HERE we might stop a minute to re
member that these eras of em

pirical farming and risk-taking against 
big odds were changed to a modern sys
tem of secure knowledge and relative 
confidence mostly by the democratic 
process—education which sold itself 
and had no decrees or dictators to 
force it upon us. By contrast, just 
peek at the following sample of another 
approach to agricultural know-how. It 
is copied from the July 1948 edition 
of the outline of procedure in the 
Hungarian Three Years’ Plan for Agri
culture, page 8:

“Local agricultural authorities have 
been established recently by a govern
mental decree. They are called ‘farmer 
secretaries.’ Their employment, tasks, 
and activities are regulated now by De
cree No. 100.500, of the Minister of 
Agriculture. They are used to raise 
the quality and quantity of agricul
tural production, to promote the farm
ing of the new farmers, and to provide 
for the responsibilities of local adminis
tration and technicians regarding the 
carrying out of the Three Years’ Plan 
in Hungarian agriculture. Farmer sec
retaries must be employed in all large 
villages and agricultural towns and in 
all districts where there are small com
munes only.”

Moreover, within this broad decree 
are several minor ones that regulate 
and impose obligations and penalties 
through which a sort of compulsory 
regimentation becomes the keystone of 
the whole framework of this new exten
sion system in Hungary. It is idle to 
stop and think over the traditional dif
ferences between these peasants abroad 
and our independent farmers in regard 
to such iron-clad movements. The 
main point herein is to trace the way 
our own extension education took root, 
by convincing example rather than com
pulsion.

How it originally began is an old, 
oft-told story. Beginning in 1906 the 
Federal Department of Agriculture, 
under the leadership of Dr. Seaman 
A. Knapp, started the employment in 
the South of Federal agents to work 
in a single county the year around 
and help the farmers with their prob
lems, mostly growing cotton in stiff 
competition with the boll-weevil. 
Every time we pass through the east
ern ramp connecting the USDA’s 
main building with the vast network 
of offices in the South building, the 
name of Knapp given to this arch
way recalls the cradle of county agent 
activity.

THUS the beginning of extension 
was in a small, experimental way, 

growing slowly but surely through the 
intervening years. The Smith-Lever 
Act of 1914 laid the basic law support
ing it, yet only $10,000 of Federal 
funds was appropriated at that time 
to each of the cooperating States. In
side of one year this method was 
slightly changed to a rural population 
ratio of distribution, obliging each co
operating State to plank down match
ing sums above and beyond the initial 
free fund of $10,000 furnished by 
Uncle Sam.

Hence we had a purely local option 
at work, without force or great mone
tary bribery. Any State could do as it 
wished—take it or leave it, but most 
of them saw the light and seized the
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chance to keep step in agricultural 
advancement.

I recall the first county agents ap
pointed in my home State. The Dean 
of our State College called them “county 
agricultural representatives,” meaning 
that they represented the College and 
its link with USDA on the local scale. 
We had four of these men. The first 
one went to work in a northern cut
over county, making seed potato im
provement and land clearing his main

theme. Later he was named boss of 
farmers’ institutes and is now retired 
and busy with his roses and his grand
children.

The other three were also in coun
ties of a raw state insofar as farming 
was concerned. One reason for thus 
posting pioneer extension agents in 
newly settled counties is self-evident. 
In our newer pioneer communities folks 
get together for mutual aid and com
fort more than in the rather smug dis
tricts of ancient tradition. Beginners 
amid the stumps and short growing 
seasons had greater reason to rely upon 
outside educational aid and comfort. 
So that’s the way it started up yonder, 
and then spread out southward and cir
cled the entire State inside of 15 years.

No doubt the advice and suggestions 
which these four young college-trained 
men made to hardy settlers had some 
flaws, and part of it is moss-grown and 
discarded stuff today. Yet it had great 
social values and organization purposes 
aside from the actual farm facts pre
sented. It made for better living and 
friendlier contacts. Two of these men 
soon left the service for farms of their

own and one is sleeping in the soil he 
helped to improve.

If you should mention the rag-doll 
seed tester, the wire hook corn dryer, 
the litmus paper soil acidity test, use 
of formaldehyde for seed treatment 
and the plowing of a straight furrow 
with horses regardless of the lay of 
the land, such teachings that occupied 
the long days of those first county 
agents! would beJaughed off the scene 
today. \ L ikejJie  ringing slogan of the
4-H leaders  ̂ they and their farmer 
cohorts have kept in touch with prog
ress ever since to “make the best better.” 
Those things are all useful yet in their 
way, just like the horse and the walk
ing plow. But we have outgrown 
them.

To be sure, we had nice little rows 
and debates concerning the value and 
objectives of our new county agent 
system. Many a time I have attended 
farm meetings and listened to irrecon- 
cilables divest themselves of honest 
anti-opinions. Some averred it was the 
long arm of Wall Street reaching out 
to control farmers and produce big 
and cheap food crops. Others merely 
scoffed at book learning and the ad
vice from stuffy office professors. They 
also despised agricultural statistics, de
claring that such figures only guessed 
at the truth and were used to depress 
farm prices by reporting full bins. 
Once in a blue moon you hear the same 
attack made on crop estimates today, 
but transportation and communication 
being what they are now the old 
imaginary visions of a faked crop 
report won’t stand up.

BEAR in mind, however, that this 
very antagonism and freedom of 

opinion were the salt that lent savor to 
the growth of the idea. Had we stifled 
them by decree or frowned on open 
expression against being “the one by 
whom the new is tried” our education 
afield would have suffered strangula
tion. Americans won’t accept anything 

( Turn to page 49)
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Growing Alfalfa 
in North Carolina

(B y W .W . W o o Jh o u se, J U

Department of Agronomy, University of North Carolina, Raleigh, North Carolina

MANY a North Carolina farmer has 
established his first stand of alfalfa 

sometime during the last three years. 
In fact, the acreage of this crop in the 
State has been expanding for the last 
several seasons just about as rapidly as 
seed and fertilizer supplies would per
mit. This increased use of alfalfa on 
North Carolina farms is due largely to 
the fact that we have found that it can 
be grown successfully and economically. 
We have wanted it for a long time but 
didn’t know how to produce it.

There are a number of improved 
practices that have enabled us to raise 
our batting average with the “king of 
hay crops.” The most important of

these is better fertilization. However, 
they are all essential, so in telling how 
it’s done it is best to start at the begin
ning and follow the job straight 
through.

Selecting the Soil 
\

Alfalfa is a deep-rooted plant and 
must have good drainage. Naturally, 
it grows best on the more fertile soils, 
but it is being grown successfully on 
practically all the well-drained soil types 
in the State. If the land is not too fer
tile the difference just has to be made 
up with fertilizer.

Excessively weedy fields should be 
cleaned up before trying to get them 
into alfalfa. Weeds at the seedling
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stage cause a lot of trouble. Since 
alfalfa is a heavy hay producer, plant 
it as close to the hay mow as prac
tical.

Seedbed and Seeding

Discing down some cover crop such 
as lespedeza helps in establishing alfalfa 
by reducing erosion and preventing 
baking of clay soils. It is usually best 
to disc rather than plow, leaving part 
of the cover on the surface as a mulch. 
A well-pulverized, shallow, firm seed
bed is needed for alfalfa. Cut in the 
cover crop early so as to allow time for 
a good rain between this operation_and 
the final harrowing and seeding.

Alfalfa may be seeded satisfactorily 
with a knapsack seeder, grain drill, or 
cultipacker seeder (or even by hand if 
it is done carefully). Covering can be 
done with a brush, weeder, harrow, or 
cultipacker. The cultipacker with seed
ing attachment does it all in one opera
tion and seems to do the best job. Try 
to get the seed distributed uniformly 
and covered not over one-half inch 
deep.

Use 20 to 25 pounds of adapted seed 
per acre. If more seed appear to be 
needed you’re probably trying to sub
stitute seed for fertilizer, seedbed 
preparation, proper seeding date, or 
some other essential part of the process.

I Seed are an expensive and unsatisfac
tory substitute in any case. As you get 
more experience and acquire better 
equipment you will be able to reduce 
the seeding rate.

Kansas and Oklahoma common are 
the best adapted varieties of those avail
able. The more Northern types are 
less productive, the more Southern ones 
may winter-kill. There are a number 
of new strains such as Atlantic that ap
pear promising for this area. How
ever, seed of these are not yet avail
able.

One small but vital step that should 
never be overlooked is that of inocula
tion. Always inoculate, even on soils 
that have grown alfalfa before. Keep 
inoculated seed out of the sunlight and 
cover as rapidly after seeding as pos

sible. Watch the new seeding care
fully. Occasionally inoculation may be 
poor or spotty. If noticed in time, this 
may be corrected by broadcasting a mix
ture of culture and cottonseed meal over 
the field on a rainy day.

The best seeding dates in North 
Carolina are from August 1 to 15 in the 
higher mountains to September 15 to 
30 in the Coastal Plain. These late 
summer seedings are usually best since 
they allow the plants to become estab
lished during cooler weather and with 
less weed competition than spring seed
ings. Consequently, they usually pro
duce about a full crop of hay the first 
season. Spring seedings are satisfac
tory at times but are less dependable 
and usually result in a short crop the 
first year. They may be the most desir
able in cases where winter weeds are 
the major problem.

Fertilization

Now we come to the all-important 
step in growing alfalfa. This plant pro
duces high yields of forage rich in pro
tein and minerals. Consequently ade
quate supplies of phosphate, potash, 
and lime are a “must.”

In preparing for alfalfa on our acid 
soils adequate lime is the first essential. 
The safest bet is to lime according to 
soil tests. Most unlimed soils will re
quire from one to three tons of ground 
limestone. By all means get this on 
prior to discing down the cover crop so 
that this operation will work the lime 
into the soil. Much of the advantage of 
alfalfa’s deep root system may be lost by 
not having the lime with the roots. 
The importance of this may be seen in 
the following data of the North Caro
lina Experiment Station:

Method of Appli- Alfalfa Hay—3 
cation of Ground yr. Av.

Limestone Pounds per Acre 
Broadcast at seed

ing ...................  3,665
Mixed with soil 

prior to seeding 5,414
Be sure to put the right amount of 

lime on the field but also see that it is
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Fig;* 2 .  W a k e  C o u n ty  A g en t J o h n  R e itz e l  a n d  E x te n s io n  S p e c ia lis t  S a m  D o b s o n  w ith  a l f a l f a  grow ers,
p re s e n t  o r  fu tu r e .

spread over the entire field. Too much 
on some spots and none on others may 
average out the proper amount for the 
field as a whole, but result in poor 
alfalfa.

Most people know that alfalfa is a 
“lime-loving” plant. Recognition of 
the fact that it also has a high require
ment for phosphate, potash, and boron 
has probably been the most important 
single factor enabling North Carolina 
to expand production of this crop. 
Under average conditions we suggest at 
seeding an application of 800 to 1,000 
pounds of 2-12-12 plus 20 to 35 pounds 
of borax. A very high proportion of 
the alfalfa seeded in the State has re
ceived this fertilization with good re
sults. However, where soils are known 
to contain good potash supplies the fol
lowing suggestion seems to be an im
provement. Work in 1,000 pounds of 
superphosphate and then use 500 
pounds of 2-12-12 at seeding.

The reason behind this alternative 
suggestion is this: Alfalfa seems to be 
quite responsive to heavy applications 
of phosphate, made prior to seeding, 
with the effect carrying over for sev
eral years. For example, phosphate ap
plications have produced 30 to 40 per

cent increases in yield the third year '' 
after application. On the other hand, j 
excessive potash applications result in 
excessive potash uptake on the part of , 
alfalfa without an increase in yield, j  
The potash content of a normal alfalfa ' 
plant can be doubled just by piling on • 
more potash. This is a wasteful use of 
this fertilizer and means that it isn’t 
feasible to apply several years’ supply at 
once. That makes it all the more im- . 
portant to keep up the supply of this , 
element by annual topdressings. It 
usually is not necessary to topdress the 
first year after seeding, but every year , 
thereafter apply 400 to 600 pounds of 
0-9-27 (or 0-12-12) plus borax. Right 
after the first cutting seems to be the 
most satisfactory time to put it on.

Boron is quite generally needed for 
alfalfa on North Carolina soils so don’t 
be deceived by the small amount re
quired. Be sure it goes on at seeding, 
and it is good insurance to reapply it 
in each annual topdressing.

Management
Alfalfa is grown primarily as a hay 

crop in this State. A few farmers are 
grazing it to advantage. In most cases 

( Turn to page 41)



Sail Analysis—Western Soils

W . J .  W c C j .o r ,.

Agricultural Chemist, Experiment Station, Tucson, Arizona

SOIL analysis as a means of measur
ing soil fertility and for estimating 

the fertilizer requirement of a soil or 
the crop that is to be grown thereon has 
literally been “kicked around” by soil 
technologists, agronomists, and horti
culturists ever since Liebig first ad
vanced his mineral theory of plant nu
trition. Through it all, however, the 
farmer has continued to come back 
more and more frequently to experi
ment stations for soil analysis. To him 
it appears a logical guide to follow in 
planning his' fertilizer program, and 
so he keeps putting on the pressure.

When Liebig first advanced his min- 
t eral theory of plant nutrition, more 

than 100 years ago, the path ahead for 
the soil chemist appeared to be rosy 

I indeed—a simple matter of making a 
j chemical analysis of the plant to deter- 
| mine its mineral content and of the 
I soil to learn its inorganic composition. 
I This simple procedure was actually fol- 
I lowed for more than 50 years with only 
I an occasional challenge from advocates 
I of weak organic and inorganic acid 
I solvents as soil scientists came gradu-

Ially to recognize that the reserve plant- 
food elements in soils exist in different 

I degrees of solubility and availability.
The major challenge came from 

I Whitney and Cameron in 1903 when 
they published their famous “Bureau 
of Soils Bulletin 22, The Chemistry of 
the Soil as Related to Crop Production.” 
This bulletin challenged soil chemists 
to measure the increase in mineral plant- 
food content of the soil which is repre
sented by a fertilizer application. It 
was not possible to meet this challenge

with the then existing methods of 
analysis.

For example, a 30-bushel wheat crop 
removes approximately 50 pounds of 
nitrogen, 20 pounds of phosphate 
(P 20 6), and 30 pounds of potash 
(K 20 )  per acre and the soil should 
receive approximately these amounts in 
a fertilizer application. On an acre 
foot basis, four million pounds per acre 
foot, this represents only .00125 per 
cent N, .0005 per cent P2Ob, and .00075 
per cent K 20 .  Obviously such small 
amounts in the soil could not be meas
ured easily and thus soil analysis re
ceived quite a setback.

As our knowledge of plant nutrition 
advanced and micro or equally delicate 
methods of analysis were developed, 
soil analysis began to come back 
stronger than before and it is now in 
great favor and wide use at a number 
of experiment stations and commercial 
laboratories. This is largely due to 
the fact that the modern development 
of soil analysis has proceeded along 
lines which emphasize and point to
ward more accurate interpretations. 
The analysis, regardless of method, is 
a simple operation and can be con
ducted by an analyst with only limited 
training. The problem is largely one 
of interpretation and this can only be 
made by one with a background of 
experience.

A failure to appreciate the value of 
soil analysis is largely due to other 
things besides experience with soils and 
crops, although this is the primary es
sential for the interpretation. Available 
plant food in soils is only one of many

9
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growth-promoting factors, and soil 
analysis must be considered collectively 
with all others. Different crops have 
different feeding habits and plant-food 
requirements. For example, a crop of 
celery requires about 4.5 times as much 
N - P - K  as a crop of wheat. There are 
equally great differences in plant-food 
ratios. Celery requires 1.6 times as 
much nitrogen, 3.25 times as much 
P2Os, and 7.8 times as much potash 
(K 20 )  as wheat. In addition one must 
consider the physical and biological 
growth-promoting and growth-limiting 
factors. Even seasonal variations in 
climate greatly affect fertilizer response.

W hat Is Soil Analysis?

Soil analysis is an attempt on the part 
of the soil technologist to simulate, by 
means of solvents, the ability of plant 
roots to extract and utilize plant-food 
elements present in the 
soil. It must be admitted 
at the outset that soil 
analysis is an empirical 
procedure; that is, it is 
only a guide and in the 
absence of supporting in
formation and a knowl
edge and experience on 
which to base an in
terpretation its value is 
extremely limited. In an 
attempt to overcome the 
objections to this em
pirical nature of chem
ical methods, plant tests 
have been proposed— 
notably the Neubauer 
seedling test. Research 
at the Arizona Experi
ment Station has shown 
th a t the N eu bau er 
method is just as em
pirical as a chemical 
a n a ly sis . N eu bau er 
values were shown to 
vary significantly with 
variation in the ratio of 
number of seedlings to 
weight of soil; that is, 
variation from the stand

ard 100 seedlings per 100 grams of 
soil as recommended by Neubauer. It 
is questionable whether seedling tests 
are an improvement over chemical ex
tracting agents. •

Solvents

A major improvement in soil analysis 
has been in solvents and methods of 
extraction. To appreciate this one 
needs only to compare modern extract
ing solvents with the strong hydro
chloric acid which was the standard 
for so many years. But even with the 
best of solvents now in wide use for 
soil analysis few if any have universal I 
application to all soil types, particularly 
with respect to available phosphate, j

A large percentage of the soils in the: 
Western States are highly calcareous.. 
In Arizona practically all the soils of) 
the irrigated valleys are alkaline-calcar-i

Laboratory Number Book Pag*

A GRICU LTURA L C H E M IST R Y  *  SO IL S  
A G R ICU LT U R A L E X P E R IM E N T  STA TIO N  

V N n rB u m r o r  a b is o n a  
t u c s o n

SOIL SAMPLE

1. Grower —.......................................        —.

2. Address... ____ ____________ —. . . __________ ___________ —— C ounty--------------------

3. Geographic location ol farm   - ...............      Acres......

i  IMPORTANT: Location of sampling _ ..................... ............ ........... SEC TWP. R

S. Cropping history and approximate yield for the last two years . —----------- —       . —

6 Soil history. List any commercial fertilizer, cover crops, manure, subsoiling, leveling and leaching prac
tices which have been employed - .............................- -----------   - . —

7. Crop to be planted ;.............................       Time to be p la n t e d ---------- — ------------------

g. Soil sampling: Indicate approximate location of sampling holes in the section outline provided below.

NE------

9. State fully your reasons for requesting this analysis, giving all the infor
mation you can about your problem. ------ -— —

— i _ l _ — .-------------------------------------------- — i |

■-------------------------------------------------------------- :------------------------------------ --

““

10. Analysis, with comments and recommendations: See other side.

F ig .  1 .  F o r m  o n  w h ich  in fo r m a t io n  i*  g iv en  c o n c e r n in g  *o il  a a m fl*  
w h ich  a r e  s u b m itte d  f o r  analysis#
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F ig . 2. Sparklet syphon used lor field test for 
available phosphate in calcareous soils. Carbon 
d io x id e  cartridge at left and attachment for 

charging at right.

eous types. Such soils are definitely 
problem soils with respect to phosphate 
fertilization. The study of this type 
of soil has been a major project at the 
Arizona Experiment Station for many 
years. The study of analytical methods 
has shown that the acetate buffers and 
the dilute organic and inorganic acid 
solvents are of little or no value. Both 
good and poor soils (good and poor 
with respect to phosphate response) 
show strong positive tests for available 
phosphate with these solvents. Car
bonic acid was selected, after much 
study, as the most suitable extracting 
solvent for giving significant data for 
calcareous soils.

Phosphate availability and uptake in 
alkaline-calcareous soils are greatly in
fluenced by soil reaction (pH ). Within 
the pH range 8.0 to 8.5, solubility in 
water is at a minimum. Solubility in
creases with increase in pH due to the 
solubility in solutions where free hy
droxyl ions are present. Practically all 
calcareous soils containing black alkali 
are high in water-soluble phosphate. 
Solubility increases with decrease in pH 
below pH 8.0, because of the solvent 
effect of carbon dioxide, and becomes 
appreciable at pH 6.0 to 6.5. It is clear 
from this that in order to show differ

ences between high and low phosphate 
availability in calcareous soils the sol
vent must be weakly acid and weakly 
buffered. Carbonic acid best fulfills 
this requirement. It has been used in 
routine soil analysis at the Arizona Ex
periment Station for 15 years and has 
come to be recognized as an excellent 
guide. Nitrate, phosphate, and potash 
are determined in the carbonic acid 
soil-extract. The supporting informa
tion required on all soil samples sub
mitted for analysis is shown in the form 
given as these data are essential in in
terpreting the analysis.

P h o sp h ate

Calcareous Western soils contain
8,000 to 15,000 pounds P2Os per acre 
foot of soil. The soils are typical semi- 
arid types in that they contain very 
little organic matter. This is one rea
son why, even though they possess a 
high reserve of phosphate, it is very low 
in availability in many cases. The 
excess of calcium carbonate in the soil 
is the major reason for the low avail
ability. On the basis of fertilizer tests 
with alfalfa and truck crops, the fol
lowing values are used for interpreting 
phosphate analyses.

0— 5 parts per million P2Os shows 
the soil is deficient in available phos
phate. Such soils will respond to 
phosphate fertilization for most crops.
5— 10 parts per million P2Oa indi
cates that the soil is probably deficient 
and phosphate fertilization is advis
able for most crops. Above 10 parts 
per million P2Os the soil is probably 
not deficient for any except intensive
ly grown crops such as vegetables.

Parts per million multiplied by four 
gives pounds per acre foot of soil. On 
comparing these values with crop fig
ures, such as those given on a chart 
distributed by the American Potash 
Institute showing pounds of phosphate 
removed from the soil by various crops, 
and allowing for the recognized effi
ciency of a phosphate application, the 
analysis is an excellent guide to fertili
zation.



B et t er  C rops W it h  P lan t  F oodi

»-o
°S
CO o

Offl “ < ■<, 
2>
o

: cd* OCcn o2 (O 
O  CD 
“  <  \

C o in <
O  UJa. <r

PH 
SCALE  

10,000-----  II

1,000 ; ;
V EXCESSIVELY ALKALINE

4 — ioJ

100-

t

10-

SPECIFIC 
ACIOITY t

10

100-

1,000 j ;

10,000-

>■ STRONGLY ALKALINE

-9 <

>- ALKALINE BLACK ALKALI 
ABCVE THIS

-8 <

SPECIFIC  
ALKALINITY : :

- f - i — : : ----- T < NEUTRAL

v WEAKLY 
ALKALINE 1

WEAKLY
ACIO

BEST RANGE 
>• FOR MOST 

CROPS

ACIO

>  STRONGLY ACID 

; z 4 <

EXCESSIVELY ACIO

F ig , 3 ,  pH scale  used fo r  in te rp re ta tio n  o f  pH d eterm in atio n  in  soils.

Nitrogen
Semi-arid Western 

soils are notably de
ficient in nitrogen be
cause there was so little 
plant cover on them in 
their virgin state and 
therefore little plant 
debris to build up a 
supply of organic mat
ter in the soil. The 
only nitrogen deter
mination that seems 
advisable in these soils 
is nitrate. Strange to 
say, nitrate exists in 
appreciable amounts 
both in the soils and 
in the underground 
water that is pumped 
for irrigation. If the 
nitrate test shows 10 
parts per million, this 
is considered a good 
supply of nitrate nitro
gen. This is equiva
lent to 40 pounds of 
nitrogen per acre foot 
of soil and is further 
equivalent to an appli
cation of 250 pounds of sodium nitrate. 
The nitrate interpretation needs differ
ent supporting information from phos
phate and potash in order to interpret 
the analysis. Nitrate moves freely with 
the soil moisture and for this reason 
it is essential to know the date of irriga
tion with respect to the date the soil 
sample was taken. It preferably should 
be taken just before an irrigation. The 
“Plant-Food Utilization Chart” is useful 
in making a recommendation from the 
analysis. poUsh

The alkaline-calcareous soils of the 
West, unlike many of the other soil 
types, seem to be well supplied with 
available potash. In Arizona there has 
been some evidence of response in qual
ity or grade but none, as yet, in in
creased yields. For this reason we 
have had no soils on which to study the 
application of chemical analysis to the 
determination of available potash in

12

calcareous soils. Some comparisons! 
have been made between Neubauer! 
values and the chemical determination! 
of carbonic acid soluble potash and| 
good correlations have been obtained.

Quick Field Tests

Field kits with which qualitative and I 
semi-quantitative tests for available] 
plant food on soils can be made in the! 
field are becoming increasingly popular' 
among county agricultural agents and I 
other field workers. Their use on| 
Western soils has been limited becausei 
none of the proposed tests for phos
phate was suited to highly calcareous) 
soils. The carbonic acid test which we! 
have found so useful has been limited I 
to laboratory use because of the need I 
for a supply of liquid carbon dioxide. 
This limitation no longer exists. A< 
supply of carbonic acid can be carried! 
in a “sparklet” syphon of the typei 
shown in Figure 2. This syphon holdsj
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one quart of water and is equipped 
with an attachment by which it can 
be easily charged from small cartridges 
of liquid carbon dioxide. Using five 
grams of soil and shaking for one min
ute with 100 cc. of charged water from 
the syphon, the filtrate from this can 
be tested with the reagents that are 
a regular part of most field kits. In 
fact the proportion of soil to carbonic 
acid solution that is recommended for 
the test permits the use of the phosphate 
color chart which is a part of the La- 
Motte soil test kit.

Other Routine Soil Tests

For Western soils there are two 
growth-limiting factors that must al
ways be considered in analyzing and in
terpreting soil analysis. These are 
salinity and pH, or, as more often called, 
white alkali and black alkali.

pH. A high pH value is a major 
growth-limiting factor. The determi
nation of the pH value of a soil con
tinued to be a problem until there were 
developed glass electrodes of such 
strength that they could be inserted 
into soils at field moisture content with

F ig . 4 .  S h o w in g  ■ n n iq n e  m e th o d  f o r  d e m o n 
stra tin g  a  p la n t- fo o d  d e fic ie n c y  in  s o i ls .  T w o 
to m a to  p la n ts  a r e  g ro w n  in  d e fic ie n t  s o i l  to  
he ig h t o f  a b o u t  s ix  in c h e s , th e n  o n e  p la n t  is  
b e n t o v er in to  f e r t i l i s e d  s o i l  a n d  co v e re d  so  th a t  
ro o ts  w ill d e v e lo p  f r o m  s te m . I l lu s t r a t io n  is  a 
draw ing m a d e  o f  p la n ts  g ro w in g  in  p h o s p h a te -  
d e fic ie n t s o i l  u n f e r t i l i s e d  a n d  fe r t i l i s e d  w ith  

p h o s p h a te .

a minimum of breakage. Because of 
the hydrolysis of potentially alkaline 
compounds in soils, on dilution with 
water, the pH value must be made at 
a moisture content which is closely that 
of the soil in the field. Otherwise the 
value does not represent the true pH 
value. All pH values of alkali soils 
should be made on a soil paste. The 
manner in which soil pH values are 
interpreted is illustrated by Figure 3.

Salinity. Salinity, often referred to in 
soil analysis reports as total soluble salt 
or white alkali, is a real puzzler in the 
routine analysis of Western soils; yet 
it has generally been considered the 
simplest determination. In the first 
place it represents a collective value 
largely composed of the sulphates, chlo
rides, and bicarbonates of calcium, mag
nesium, and sodium. In order to re
duce the time required for a salinity 
determination, electrical conductivity 
methods are usually employed. It has 
been the general practice in the past to 
determine the soluble salt in a 1:5 water 
extract of a soil and convert this to 
parts per million soil or pounds per 
acre foot of soil. This is the method 
now in use at the Arizona Experiment 
Station.

In the offing there are numerous 
changes and modifications in methods 
of determining soil salinity, for express
ing soil salinity values, and for their in
terpretation. The need for such changes 
is imperative particularly in the devel
opment of methods for the routine 
laboratory examination of Western 
saline soils. Soil salinity is a major 
growth-limiting factor. It affects both 
moisture and nutritional relations be
tween the plant, the soil solution, and 
the soil. It also influences such soil 
properties as pH, soil structure, water 
penetration, and base exchange reac
tions between the clay fraction and the 
soil solution. Pending a standardization 
of methods and interpretation of meth
ods the extraction of one part soil with 
five parts water is still in common use.

For interpreting a salinity analysis, 
supporting information is essential par
ticularly with respect to the soil horizon
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which the sample represents. Salts may 
be concentrated at one or more soil 
levels and thus may confuse the analy
sis unless the analyst has a knowledge 
of how the sample was taken. The 
following limits of tolerance are in use 
at the Arizona Experiment Station.

0 to 700 parts per million
700 to 1,500 parts per million

1,500 to 3,000 parts per million
3.000 to 8,000 parts per million
8.000 to 15,000 parts per million
above 15,000 parts per million

These limits must be used with some 
elasticity, for less salinity can be tol
erated by crops in sandy soils than in 
clay soils and because the tolerance 
range of different crops varies widely. 
Experience is highly essential for in
terpreting a salinity determination.

Moisture Equivalent

Some years ago one of our county 
agricultural agents suggested that a 
moisture equivalent determination be 
included in our routine laboratory anal
ysis of soils. Moisture is, of course, 
the greatest growth-limiting factor in 
irrigated agriculture in semi-arid re
gions. Naturally moisture values are

important in relation to yields of crops 
on these soils and to response to fer
tilization. Strangely the moisture con
tent of a soil does not tell how wet it is. 
A sand containing 20 per cent water is 
a saturated soil, a loam containing 20 
per cent water is only moist, and a clay

negligible 
weak alkalinity 
medium strong alkalinity 
strong alkalinity 
very strong alkalinity 
excessive alkalinity

soil is dry at this moisture content. ' 
While the moisture equivalent is an 
arbitrary value, it represents a moisture 
content at which all soils are equally 
wet although they contain different per
centages of water. Briefly it represents 
the amount of water a soil will hold 
against a centrifugal force 1,000 times 
gravity. The determination is made in 
a centrifuge designed specially for this , 
determination and can be made easily 
and rapidly.

The two soil fractions which possess i 
the greatest water-holding capacity are ; 
clay and organic matter. Semi-arid J 
soils contain so little organic matter that 
we usually disregard this fraction in 

considering moisture : 
relations in these 
soils. In a way this 
is an advantage as ; 
it simplifies the in- i 
terpretation of the , 
moisture equivalent. 
The moisture equiva
lent is closely the opti
mum content of water 
for crop growth. It is 
a value from which 
other soil constants, 
notably the wilting 
point and the water- 
holding capacity of , 
the soil, can be cal- . 
culated at a useful ( 
approximation. It is 
also an approximate 

( Turn to page 46)Fig. 5. Showing practical linear relation between moisture equiva
lent and replacement capacity of soil.
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Everyone Wins 
in Pasture Contest

i B f  $ a c L

Extension Editor, University of

DAIRYMEN in New England are 
this year doing their best to re

verse the old axiom which holds that 
grass always looks greener on the other 
side of the fence. Nearly 2,000 Yankee 
farmers are going all out to prove that 
the best and greenest grass is grown 
on their own acres and not on their 
neighbors’ pastures.
T This friendly rivalry for better pas
tures started as the result of the New 
England Green Pastures Contest, which 
is being held throughout the six-state 
area this year.

What puts this contest in a class by 
itself is the fact that every man who

S p  avert

Vermont, Burlington, Vermont

enters is bound to be a winner. Al
though every farmer will not be able 
to take home part of the $2,000 offered 
as sectional prizes, he will win and win 
plenty right on his home farm. As 
Robert H. Boothby, past president of 
the Maine Livestock Breeders’ Associ
ation points out, “The best thing that 
farmers will get out of this contest will 
be the improved pastures they will pro
duce. That is one of the best prizes 
that any of us can win.”

New Englanders, whose great dairy 
industry is based on good pastures and 
haylands, know the value of grassland 
improvement and were quick to take

15
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advantage of a contest that would aid 
them in producing better feed for their 
cows. Over 600 Vermont dairymen 
signed up for the contest. Five hun
dred and thirty-six Massachusetts farm
ers entered; New Hampshire has 227; 
Maine, 225; Connecticut, 205; and 
Rhode Island has 86 in the contest. 
These dairymen will be visited by 
county pasture judges who will rate 
their pasture programs on seasonal 
grazing, management, and pasture for 
young stock. Three state winners will 
be selected from each of the six states. 
These men will compete for sectional 
prizes amounting to $2,000.

In addition to better pastures and big 
cash awards, there are plenty of other 
reasons why this contest should be a 
success in New England. J. Ralph 
Graham, Boscowen, New Hampshire, 
chairman of the New England con
test committee, points out that “New 
Hampshire dairymen who raise better 
green pastures for their dairy cattle 
could increase their income by more 
than $6,000,000 in one year. Multiply 
that figure by six and you can realize 
the potential power of this contest on 
the New England dairy industry.”

The Green Pastures Contest grew out 
of % bet. Governor Charles M. Dale 
of New Hampshire bet the other five 
New England governors that their 
states could not produce a pasture pro
gram as good as New Hampshire’s best. 
The Governor whose state wins the 
contest will be given “the best hat 
money can buy.”

Agronomists and county agents in 
all states have been busy this season 
arranging special meetings, tours, and 
featured speakers to show their farm
ers how they can make better and 
greener pastures.

A similar contest for New Hamp
shire farmers last year gave many tips 
on how to get better pastures. Ford 
Prince, agronomist at the University of 
New Hampshire, points out that the 
1947 contest in that state showed that 
men with excellent pastures were top- 
dressing their haylands and pastures 
with fertilizer every year. That was

one big reason why such pastures rated 
high on the score card.

Fertilizer is one of the best buys that 
a farmer can make, Lester H. Smith, 
agronomist at the * University of Ver
mont, points out to his Green Moun
tain State farmers. A ton of fertilizer 
will produce four tons of milk and that 
is a mighty good investment for any 
dairyman these days, says Smith.

The efficiency of a dairy farmer de
pends to a large degree on the cost of 
the raw materials he feeds his animals. 
According to Ralph Donaldson, Agron
omist at the University of Massachu
setts, an acre of good pasture would 
at present prices yield $150 worth of 
feed. Put another way, 100 pounds of 
digestible feed from pasture costs $1.26 
contrasted with a cost of $4.23 for a 
comparable amount of concentrate 
grain feed. A poor pasture will yield 
about 500 pounds of such feed, while 
well-managed pastures would produce 
1,500 pounds or more.

New England farmers have taken 
advice such as this to heart, and pas
ture improvement is a topic of top 
interest at any gathering of farmers. 
Moreover, they are doing something 
about it. County agents report that 
record amounts of fertilizer are being 
applied to pastures this year, more 
farmers are clipping pastures, and pas
ture rotation is increasing.

There has been no similar agricul
tural program that has had as much 
support and enthusiasm of Yankee 
farmers as the Green Pastures Con
test. The New England committee in 
charge of the contest says that the 
success of this year’s program indicates 
that an annual contest would be well 
received. Plans to continue the contest 
on a yearly basis are now being made.

New England cows, dreaming of 
greener pastures and better hay, are 
certain of having their dreams ful
filled this year and in the years ahead. 
The Green Pastures Contest not only 
makes every farmer a winner, but also 
gives some welcomed prizes in the 
form of lush green feed to the dairy 
animals as well.



How Much Lime Should We Use?
B y  V  ^ 4 . O ied jen s

Director, Virginia Truck Experiment Station, Norfolk, Virginia

T HERE is much discussion pro and 
con about how much lime should 

be used on naturally occurring acid 
soils. Fragmentary evidence indicates 
that we should use much more lime 
than we are using at the present time. 
On the other hand, we have much pub
lished data showing that there is danger 
of getting too much lime. With so 
many conflicting reports we hesitate 
to tell a grower what to do because we 
don’t seem to be able to agree on the 
same program. This has prevented us 
from getting maximum yields and has 
retarded our research program. It has 
not only stifled experiments on the use 
of lime but it has stifled experiments 
on the use of fertilizer. By this I mean 
that the results from many of our ex- 

| periments are limited and often worth- 
i less from the grower’s point of view 
I because we have overlooked the im- 
! portance of having the soil in the proper 
j physical condition before we lay out 
[ our experiments.

I have in mind a farm on the Eastern 
Shore of Virginia where the grower 
started out with an acid Sassafras soil. 
The crop was potatoes. This land re
ceived 3,000 pounds of pulverized mag
nesium limestone every year for six 
years. The yield started from 75 bags 
per acre and at the end of the seventh 
year had increased to 225 bags or 375 
bushels of Cobbler potatoes per acre. 
A good cover crop system was followed. 
The land was plowed deeper every year 
until in 1948 this land was plowed 11 
inches deep. The pH of this soil is 6.4 
at the present time. Potato and cover 
crop roots go down below the 2-foot 
level. I haven’t followed the roots any 
deeper than that. This land is in ideal 
condition for experiments involving 
fertilizer quantity and placement as

well as cultural practice experiments, 
because the subsoil is in a condition to 
support extensive root growth. The 
Held has not produced any potato scab 
up to the present time and yet we are 
warned against getting the pH above 
5.5 because of encouraging the develop
ment of scab. Here we have a case 
where a grower started out on a soil 
that supposedly was good for potatoes 
and yet with unorthodox methods has 
increased his yield by increasing the 
lime content and still hasn’t had diffi
culty with scab.

But we do grow potatoes on lime
stone soil as well as on lime marl with 
less scab than we get on acid soils as 
low as pH 4.7.

T he Most Productive Soil

A limestone soil if properly fertilized 
is our most productive soil. Crop pro
duction on such soils is more economi
cal since they are well supplied with 
calcium and magnesium. They are 
well aerated where properly drained, 
and a given amount of plant nutrients 
produces more food than on our un
limed acid soils. Data from plot ex
periments on limestone soils are reliable 
and can be corroborated.

We can take a lesson from such soils 
in trying to build up our acid soils. We 
can’t make a limestone soil out of our 
Sassafras soils, but by the proper use of 
lime we can make a Sassafras soil as 
productive as our best limestone soils. 
However, such soils need to have lime 
applications at regular intervals to 
maintain a level close to the required 
amount. Partial liming is not sufficient. 
When we once have the lime require
ment satisfied we can conduct plot ex
periments and obtain data which can 
be corroborated on other limed soils of
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similar type. This means that our first 
problem is to get our base exchange 
complex in order before we can hope 
to get anywhere with horticultural or 
agronomic experiments dealing with 
cultural or nutrient requirement studies.

Possible Crop Yields

Possible crop yields per acre make 
for interesting speculation. Many of 
our practices often stimulate small in
creases in yield when obtained from 
plot experiments. Too often these 
yields reflect only the effect of a given 
treatment on a soil which potentially 
should produce two or three times the 
yield obtained from the highest-pro
ducing plot. Many experiments have 
shown rather striking increases in yield 
from certain treatments and yet the 
highest-yielding plot was still not pro
ducing a profit.

The difficulty seems to come about 
because of the people who conduct the 
experiments. People interested in soils 
conduct the experiments with the idea 
of establishing the ideal rooting media. 
The horticulturist takes a given piece 
of soil, good or poor, and tries to find 
out how to apply fertilizer and how 
much to use, whether mulching is a 
good practice, whether irrigation is 
beneficial, or whether minor elements 
are necessary. Very often the increases 
obtained with one treatment may also 
be obtained with another treatment. 
For instance, a mulch which protects 
shallow roots may have the same effect 
that a lime application will have if it 
causes the plants to root more deeply. 
Any results obtained too often are ap
plicable only to that particular piece of. 
ground.

We have known about the effect of 
lime on cropland for a long time, but in 
spite of all that has been written about 
lime and its effect on plant and soil 
chemistry we do not seem to be able to 
agree on a common practice.

Most of our potato soils are too acid. 
The crop grows entirely in the plowed 
layer and this in many cases is not over 
five inches. Fertilizer experiments on

such soils are a waste of time. Yield) 
differences from plots on such soils ares 
small and have gotten us nowhere be
cause the highest yield obtainable is less 
than 100 bags per acre. Compare thig 
with similar experiments on limed soil! 
where the yield is two to three times aa 
high. Lime content is the limiting fac-« 
tor and therefore must be satisfied first.) 
Yield data on such soils vary with treatJ 
ments, but it is difficult to get the sama 
treatment to produce the highest yield 
more than one year in three or four) 
These results do not help us when it 
comes to making recommendations to 
our growers.

Changing Practices

I would hesitate to tell a grower tq 
change his practice when experiment  ̂
showed a significant increase of only 
10 per cent in yield obtained from q 
treatment different from his own) 
When one or two growers in any giveif 
area can consistently produce 400 tq 
600 bushels of potatoes per acre when 
the average of the whole area is 20() 
bushels and experimental plot dad 
show 250 bushels for the best treat) 
ment, I don’t feel that we have don« 
much for the grower. Obviously thi 
climate is suitable for 400 to 60® 
bushels. We haven’t found the secre) 
when we get only 250 bushels. Thai 
secret must be somewhere in the soil) 
particularly when the 400-bushel growei 
obtained his yields with the sam̂  
amount of fertilizer applied in th«i 
same manner on the same soil typej 
Sometimes the reason is obvious if w« 
take the time to look for it. In somi 
cases it is not easy to find.

A grower asked me to tell him whl 
a field of his didn’t produce a crofj 
The soil seemed similar to other lan* 
on which he was growing good crops 
A fertilizer experiment was establishes 
on the field. The soil was white sanq 
of the Keyport type with no profile da 
velopment. The pH of the soil was a 
We decided that because the soil was U 
acid we would apply 1,000 pounds o 
magnesium limestone per acre on thj
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bottom of the plow furrow. W e planted 
sweet potatoes. The yields on the plots 
ranged from 198 to 240 bushels per acre 
but the differences were not significant. 
The high average yield we got was due 
entirely to the 1,000 pounds of lime
stone per acre. The lowest-yielding 
plots were located in an area which ran 
diagonally across the field. The area 
without limestone but fertilized with 
one of the best treatments in the experi
ment yielded 55 bushels per acre.

Methods of Application

In 1947 we planted corn in a field 
I which had produced 55 bushels of corn 
per acre in 1945. Plots were established 

I to compare dry and solution sidedress- 
lings. Part of the field was planted to 
some 30 varieties in replicated plots. 
These plots yielded from 146 to 204 

I bushels per acre with 20 bushels neces- 
Isary for a significant difference. The 
I stalks were nine inches apart in the 
I row and the rows three feet apart. In 
jthe sidedressing plots the plants aver- 
laged 20 inches apart and the rows three 
I feet apart. U. S. 357 which yielded 
j 170 bushels in the variety test was used 
j in these plots. The yield ranged from 
194 to 134 bushels per acre. This soil 
I was a sandy loam to loam with a 
I gravelly clay subsoil.

This field received 314 tons of mag- 
Inesium limestone which was plowed 
I under with 1,000 pounds of 5-10-5 fer- 
Itilizer. However, as the soil was 
I plowed, a subsoiler was run in the 
I furrow to a depth of 20 inches. Every- 
lone who saw this field of six acres of 
■corn said it was the best corn he had 
lever seen. I have made the statement 
jto growers that many soils in Tidewater 
jVirginia should yield 300 bushels of 
shelled corn per acre. I realize that we 
have set our sight pretty high but I 
hope to demonstrate that with the lime 
requirement properly satisfied to a depth 
of two feet, with plowing at least 10 
inches deep, and with a ton of fertilizer 
plowed under, it is possible to get these 
high yields.

When the crop was removed, the

profile of this soil was examined and 
roots were found 20 inches deep and 
went down below this level. Spinach 
growers like to grow a crop of corn in 
rotation with their spinach. These 
soils are well-limed and the yield of 
corn in one 40-acre field averaged 97 
bushels per acre. Spinach following 
such a corn crop will yield 800 bushels 
per acre.

I have compared subsoiling with and 
without limestone, but the subsoiling 
does not increase yields very much. It 
is the large quantities of limestone 
which seem to be responsible for jump
ing the yields.

M ore Observations

The above field treatments were 
based on observations made on plot 
experiments where up to 10 tons of 
limestone per acre were applied. We 
have compared hydrated lime and lime
stone in equivalent amounts from 1 to 
10 tons of magnesium limestone. The 
spinach plants on the 10 tons of lime
stone were by far the largest. The 
high hydrated lime plots were almost 
as good but the quality was not as good. 
Results from these plots have not been 
reported because we did not have good 
enough stands to warrant taking yield 
data. As soon as we get yield data that 
can be calculated without having to 
correct for too many factors, it will be 
published. The interesting thing about 
these plots is the fact that abnormalities 
which occurred on plants showed up on 
the low lime plots. The reason for this 
is the effect that the lime has on the soil. 
We are using these high quantities to 
try to get the limits of injury or im
provement.

Many of our soils have a lime re
quirement of 2 to 4 tons of limestone 
per acre. Since this is based on an 
acre foot, obviously 2- to 4-ton applica
tions are not sufficient because we have 
to correct the A2 and B horizons as 
well as the surface. By determining 
the lime requirement to a depth of two 
feet we run into staggering figures. In 
order to get growers to see this, we
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recommended that they apply increas
ing amounts in strips across their fields 
and let them decide whether they 
should use 1 or 5 tons per acre. I told 
an asparagus grower to do this a num
ber of years ago and he got no response 
to 1, 2, 3, or 4 tons per acre but got a 
big response to 5 tons of magnesium 
limestone per acre. He applied 5 tons 
per acre to his 40-acre field and several 
years later he told me it was the best 
investment he ever made.

There is much to be learned about 
the use of lime, but unless we are will
ing to get away from some of our book 
knowledge we don’t learn much about 
its use. There are many growers who 
are using heavy applications of liming 
material. I have in mind alfalfa grow
ers who have applied 6 to 8 tons of 
lime per acre and have obtained amaz
ing yields. At the same time we have 
many investigators who will swear by 
all that is holy that we will ruin our 
soils by overliming. I don’t believe 
any grower has money enough to over- 
lime his soil. By this I mean that he 
probably won’t overlime beyond the 
point where the soil complex is satu
rated.

I have had overliming injury, but 
not from heavy applications of dolo- 
mitic limestone. I have used one ton 
of hydrated lime and had plant symp
toms show up which could be called 
overliming injury. The yield was poor 
compared to no lime. However, when 
I used enough lime to satisfy the needs 
of the soil to a depth of two feet, the 
“overliming” injury disappeared. I can 
only guess what has happened. On 
Coastal Plain soils that have a dense 
plow sole, one ton of hydrated lime is 
not enough to correct the acidity of the 
plowed layer. The high calcium up
sets the ion equilibrium of the soil be
cause only the plowed layer is affected. 
There is little chance for soluble salts 
to reach through the plow sole. This 
happens when the lime is applied after 
the ground is plowed. Furthermore, 
the salts tend to move to the surface 
where most of the feeding roots are

located. Under such conditions, 500 
pounds of hydrated lime are sufficient. I 
What is actually happening is that we 
are supplying the plant with calcium., 
We are not trying to change the soil! 
complex.

However, when enough lime is ap
plied to correct acidity to a depth of | 
two feet, the plow sole is affected and I 
plant roots penetrate this layer. When! 
once through this 2- to 4-inch layer' 
they continue to go deeper. This tends i 
to encourage seepage and diffusion i 
promoting better drainage and aeration.] 
Much of our overliming injury is notl 
due to the lime as much as it is to poori 
drainage and aeration. This is morel 
prevalent in our sandy soils than in the; 
loam soils where the plow sole is lessi 
dense. This is not always easy to see.j 
We think of our sandy loams as being] 
better drained and aerated than our' 
loam and clay loam soils when as a mat
ter of fact our problem is far more se-; 
vere on our sandy loams. Ponds after! 
heavy rains are more severe and dot 
more crop damage on the sandy soilsl 
than on the heavier soils.

This question of drainage and aera-| 
tion was well shown on our Station! 
land. When we first started our deep 
tillage and heavy liming work, there* 
were certain fields that could not bo 
used because water did not penetrate* 
and our chief concern was to provide* 
ditches and drains to carry off the sur-j 
face water without eroding the surface! 
and incidentally carrying off much on 
the nutrient supply. Since we have! 
supplied up to as much as 10 tons of 
limestone per acre, plowed deeper, and! 
subsoiled where necessary, we find that| 
the fields that formerly could be farmed) 
only after several weeks following ai 
heavy rain now can be worked andl 
planted before the sandier higher landJ 
We now have very little runoff andf 
have no difficulty farming shortly aften 
a heavy rain.

I feel that this conditioning of thct 
soil is the real secret of large yields.* 
The water is stored in the subsoil, the 

( Turn to page 47)
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A Soil Management Program 
for Penn Tnfaacco Farmers
B y  O rm a n  £ .  S t r e e t ' a n d  C liffo rd  0 .  Je n ie n *

Pennsylvania State College, State College, Pennsylvania

T HE growth of cigar filler tobacco 
in Pennsylvania is limited to a 
group of counties in the southeastern 

portion of the State. Of these counties, 
Lancaster produces the larger portion 
of the crop, while smaller amounts are 
grown in York, Lebanon, Berks, Dau
phin, Northumberland, and Snyder 
Counties.

The rotations in use in this area have 
been established by custom and con
venience with the most popular suc
cession of crops being a four-year rota

1 Agronomist, Tobacco Experimental Station, Lan
caster, Pa.

* Professor of Phytochemistry, Penn State Col
lege, State College, Pa.

tion of tobacco, winter wheat, hay, and 
corn. Some variations occur in this ro
tation. Winter barley may be substi
tuted for winter wheat. The hay crop 
may be alfalfa, mixed clovers, legumes 
and timothy or the more customary 
planting of red clover and timothy.

When there is an increased demand 
for vegetable crops, tomatoes, potatoes, 
or truck crops may be grown instead 
of field corn. This last departure is 
generally beneficial as a higher level of 
fertilization is practiced for these crops 
than for field corn and the soil is con
sequently enriched for the succeeding 
tobacco crop. Also, tomatoes and pota

21
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toes seem to leave a more desirable resi
due in the soil than the roots and stalks 
of corn, and somewhat better tobacco 
is usually found following these crops.

A three-year rotation of tobacco, win
ter wheat, clover or mixed hay was 
formerly popular but has fallen into 
disuse because of the inferior quality of 
the tobacco crop which immediately fol
lows the sod. The shorter rotations 
practiced in some tobacco areas, includ
ing continuous culture of tobacco, are 
seldom used in this area. A few farmers 
have been quite successful in a two-year 
rotation of tobacco and wheat or tobacco 
and rye, but incorrect management is 
quickly evident in a shorter rotation 
and most farmers avoid this rotation.

Except for the fertilization of tobacco, 
which is commonly supplied with 1,000 
pounds of a 4-8-12 grade per acre and 
with practically all the manure which 
is produced on the farm, the crops in 
the rotation are usually not fertilized. 
Unless the season has been unusually 
dry, the tobacco crop will use the greater 
part of the fertilizer supplied. In years 
of average to heavy summer rainfall, 
winter wheat should receive 400 to 500 
pounds of 3-12-6 per acre, while follow

ing a dry summer it may be fertilized 
with a corresponding amount of 0-12-12]

In the fall, following the removal"o\ 
the wheat crop, an application of 25ffl 
pounds of 0-20-20 per acre on the wheai 
stubble will prove of great benefit to 
the legumes and grasses present in thJ 
soil. As the legume crop actually growJ 
on the soil a full two years, beina 
seeded in the wheat stand in earll 
spring and remaining through that en 
tire season and until June of the secono 
year, it should not be neglected.

With the almost universal adoption 
of hybrid corn, yields have skyrocketeo 
and little attention has been paid t<i 
the consequent increased removal a 
plant nutrients. It is now generallj 
recognized that the plowing under a 
corn fertilizer in the furrow sole a 
broadcast before plowing is a goo* 
practice. From 500 to 800 pounds q 
10-10-10 per acre should be applied ij 
this manner plus 150 to 200 pounds d 
3-12-6 applied with the planter.

Soil management practices whicj 
maintain organic matter at optimun 
levels are needed for all cultivated crop* 
If the silt and clay loam soils of soutn 
eastern Pennsylvania are to remain till

USDA Photo by Mrs. J .  P. Brigi

F ig . 2 .  S c e n e  sh o w in g  to b a c c o  c u r in g  b a r n  w ith  v e n ti la to r s  o p e n .



able, it becomes necessary to include a 
sod crop in the rotation and, if possible, 
to return most of the product of this 
crop to the soil. The removal of all 
top growth of clover, alfalfa, or grass 
mixtures cannot fail to defeat the pur
pose for which the crops are grown. 
Failure to fertilize the sod crop results 
in a net deficit in mineral supply of the 
soil and likewise produces a residue 
which is more difficult to decompose.

Cover crops in corn serve the same 
purpose as sod crops in supplying or
ganic matter and in conserving plant 
nutrients. Most farmers now plant rye 
grass at the time of the last cultivation 
of corn and if the weather is not too 
dry, a good stand will result. If the 
rye grass fails, rye may be seeded as 
an emergency cover crop until Novem
ber 1. Brome grass or orchard grass 
is equally as effective as rye grass but 
the price of the seed has been somewhat 
higher.

The winter wheat occupies the 
ground from shortly after the removal 
of the tobacco crop, usually being 
seeded in early October and being har
vested in the following July. If the 
straw is cut low and removed, the net 
result is a lowering of the organic mat
ter supply. Allowing the straw to 
remain as a mulch will result in a net 
increase in organic matter—also aid the 
growth of the legume crop. As this 
is rather an infrequent practice due to 
the desire of the farmer to use the straw 
for bedding, the best alternative may be 
a light fall dressing of manure on the 
wheat stubble.

The entire question of the best prac
tices in handling manures both in the 
barn and in the field is now a subject 
of renewed interest. Recent recom
mendations for the application of super
phosphate (or caustic or hydrated lime) 
to poultry manures could well be ex
tended to the common stable manures, 
certainly to the extent of recommending 
the application of superphosphate at the 
rate of one pound per animal per day. 
If manure could be hauled into the 
field every day and immediately incor-
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USDA Photo by Mrs. J. P. Briggs
F ig .  3 .  Ju d g in g  q u a lity  o f  t o b a c c o  b y  th e  f e e l  

a n d  g r a in in e s s  o f  th e  l e a f .

porated into the soil, an ideal situation 
would be present. Storage under cover 
to prevent leaching by rain and loss of 
nitrogen and potash is. also valuable. 
Adequate use of bedding to reduce 
moisture content will reduce overheat
ing and consequent loss of ammonia. A 
liquid portion containing more than 
half of the nitrogen and potash is often 
allowed to go to waste. More adequate 
use of bedding would absorb the liquid 
and permit its transfer to the field.

The timing of manurial applications 
has been given little consideration in 
the past. The high acre income from 
tobacco has tempted the farmer to put 
all his available manure on the land 
to be used for that crop. The best crop 
in the rotation on which to apply ma
nure is probably not the tobacco crop. 
A light dressing on the wheat stubble 
will assist the overwintering of the 
legumes present while if fall seeding of 
legumes or pasture haylands are made, 
a light manuring will increase the 
legume stand as much as 100 per cent. 
With the supply of these seeds being 
scarce and high in price, this practice



24 B et t er  C rops W it h  P la n t  F ood

is strongly urged. A further oppor
tunity for use of the manure may be a 
fall or winter application on the sod 
stubble. This may be a heavier coat
ing than the application in the wheat 
stubble as the succeeding corn crop 
will receive the full benefit of the ma
nure and the effect will also be present 
for the tobacco crop in the second year.

Some direct experimental evidence 
has been obtained on the relative value 
of manure applied to preceding crops 
as compared with manure applied di
rectly to the soil in the year in which 
tobacco is grown. The preceding crops 
naturally benefited to a great extent 
from this manure, especially such cul
tivated crops as tomatoes, potatoes, 
sweet corn, or field corn. The average 
difference in yield of the succeeding 
tobacco was only 67 pounds per acre 
total yield in favor of the application 
of the manure in the tobacco year. In 
many instances, the yield of tobacco was 
greater where the manure was applied 
to the preceding crop, especially if the 
preceding crop grew in a dry season. 
In contrast with the cultivated crops, 
tobacco following clover was uniformly 
better in yield' and quality if the ma
nure was applied to the clover in the 
year preceding. Apparently, the com
bination of manure and a heavy clover 
sod resulted in an oversupply of slowly 
decomposable organic matter which 
interfered with the growth of the to
bacco crop during the early part of 
the growing season. Later in the sea
son when the tobacco should mature, 
the nitrogen supply was too abundant 
and the crop failed to ripen properly.

Although it is hardly necessary to cite 
evidence on the value of fertilizer and 
manure for tobacco, recent results in 
Pennsylvania re-emphasize the impor
tance of such applications. In a nine- 
year test, unfertilized tobacco following 
clover produced an average yield of 
less than 1,200 pounds per acre. In 
a later test, somewhat higher yields 
were obtained on more fertile soil but 
the addition of fertilizer alone increased 
the yield from 300 to 500 pounds per

acre, while the use of fertilizer plus 
manure raised the yield to an average 
of nearly a ton per acre in a three-year 
period.

One of the questions arising in con
nection with the use of manures is the 
comparative value of various sources. 
Because of the widespread interest in 
this subject, a comparison of 11 ma- 
nurial treatments was started at the1 
Tobacco Experimental Station at Lan-. 
caster in 1941 and continued for a 
period of six years through 1946. i 
Among manures applied at 15 tons. 
per acre and plowed under in the < 
spring, the best yield was secured from 
an application of a partly rotted mixture | 
of horse and stockyard manure. This i 
mixture has long been recognized as . 
superior because the horse manure aids I 
the decomposition of the heavier and. 
colder steer manure which in turn | 
prevents “fire-fanging” of the horse! 
manure. Actually, the source was not) 
pure steer manure but manure obtained j 
from the local stockyards and this aver- i 
aged about 90 per cent steer manure.

The second largest yield was obtained I 
with sewage sludge obtained from the* 
Lancaster Sewage Disposal Plant. Itj 
invariably produced large vigorous to
bacco notable for its dark green color. I 
This material contained about four per 
cent nitrogen, the larger portion of I 
which was available because of the acti- i 
vation of the sludge. It has also beenj 
used successfully by market garden! 
growers, especially for the production 
of celery.

A surface dressing or mulch of fresh I 
strawy stockyard manure applied at| 
the time of planting the tobacco was! 
surprisingly effective in promoting yield 
and quality. In contrast, the same) 
material plowed under showed excel-j 
lent results in the wet years of 1942 and I 
1944 and rather poor results in the dry! 
years of 1941 and 1943. This wouldl 
immediately suggest that partial rotting] 
in the pile would help overcome the ad-| 
verse effects of the fresh material in ai 
dry year. This conclusion is only truei 

( Turn to page 41)



The d iffe re n c e  b e tw e e n  th e  o ld  a n d  th e  new  p a t te r n  o f  fa r m in g . T h e  p a t te r n  o n  th e  r ig h t  m e a n s  less
e r o s io n  a n d  h ig h e r  p r o d u c t io n .

Soil Conservation Haises 
Midwest Crop Potentials

B y X R .  C o m L

Soil Conservation Service. Milwaukee. Wisconsin

H A T will happen to total farm 
output in the Corn Belt and Lake 

States when a complete soil and water 
conservation plan is applied to all the 
agricultural land ?

Some of the more important changes 
that may occur are:

A 2-billion-bushel average farm crop 
per year, or about 30 per cent above 
the average for the four pre-war years, 
although corn acreage would decrease 
from 38.4 million to 35 million acres.

A 10 per cent increase in total small 
grain, production from a smaller acre
age.

More than twice as much feed from 
hay and rotation pastures as before the 
war.

About double the feeding value from 
permanent pastures.

A 20 to 25 per cent increase in dairy 
production; more than a doubling of 
beef production; and pork production 
at about 1937-1941 levels.

In spite of these increases in live
stock numbers, farmers would still raise 
and ship out considerably more feed 
grains, especially corn, than would be 
required in the North Central States.

These facts are revealed by a study 
recently completed by George H. Wal
ter, Agricultural Economist, Bureau of 
Agricultural Economics, Milwaukee, 
Wisconsin. Using figures on present 
land use, the capabilities of land, and 
conservation needs already developed

25
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by the U. S. Soil Conservation Service, 
Mr. Walter determined the possible ef
fects on production if a soil conser
vation program were applied to all the 
agricultural lands of the eight-state 
Upper Mississippi Region. This region 
includes Minnesota, Missouri, Michi
gan, Iowa, Illinois, Indiana, Ohio, and 
Wisconsin. Entitled “Possible Effects 
of Conservational Land Use on Pro
duction in the Corn Belt and Lake 
States,” the report of his study is the 
first of its kind.

A complete program of soil and 
water conservation, developed and ap
plied farm by farm and acre by acre, 
would involve shifting land to its best 
and most profitable use, the necessary 
soil treatment and adapted rotations, 
and the use of contouring, terracing, 
strip-cropping, grassed waterways, and 
other practices as needed.

If land in the Upper Mississippi Re
gion were put to its best and most 
profitable use, farmers would shift 24.6 
million acres of permanent pasture and 
idle land into crops. At the same time 
they would change 24.5 million acres 
of cropland to other purposes for which 
it is better adapted.

The net increase in land for crop 
production (compared to the year 1939) 
would be only 100,000 acres. But the 
land shifted to cultivated crops ordinar
ily would produce more grain than that 
taken out of cropland. This new crop
land would be more level, less erodible, 
and would have a higher fertility level 
capable of producing larger yields per 
acre. At the same time, land not so 
suitable for rotation crops and shifted 
to permanent hay or pasture would pro
duce about as much forage as the land 
taken out of meadow. Thus, the situ
ation is almost one of “have your cake 
and eat it too.”

The use of better rotations and shifts 
in the use of the open land would result 
in a 28 per cent increase in the acreage 
of hay and rotation pastures. At the 
same time row-crop acreage would de
crease 6 per cent and small grain acre
age 16 per cent. Farmers would con

centrate grain production on the highly 
productive and less rolling land.

On some of the nearly level and 
gently rolling land, rotations including 
enough legumes and grasses would con
trol erosion. But to follow such rota
tions would necessitate considerable re
organization on many farms. The 
amount of roughage produced on a 
farm or in an area might easily exceed 
the amount which the possible livestock 
numbers could consume.

If rotations alone were relied upon to 
control erosion on more level land, only
38.8 million acres in these eight states 
could safely be planted to row crops in 
any average year. The average acreage 
of row crops during the four pre-war 
years was 46.9 million. In addition, use 
of rotations alone to control erosion 
would decrease small grain acreage 
from the 38.9 million acres grown be
fore the war to 32 million acres. At 
the same time such a system would in
crease the acreage of rotation pasture 
and hay from a pre-war average of 
about 42 million to about 60 million 
acres.

When erosion control practices are 
used in connection with the rotations, 
farmers find it possible to have a much 
larger proportion of small grain and 
row crops in rotation without danger of 
erosion. A soil requiring a 6-year rota
tion, including four years of meadow, 
where rotations alone are used to pre
vent erosion, could be farmed with a 
3-year rotation including only one year 
of meadow if a properly constructed 
terracing system was used. On the 
same soil, a 4-year rotation including 
two years of meadow probably would 
control erosion if used with strip crop- 
ping.

The Soil Conservation Service rec
ommends such practices as terracing, 
strip cropping, or contour farming on 
about 54.8 million acres of cropland in 
the Upper Mississippi Region. Use of 
these three practices where needed will 
enable farmers in the eight states to 
grow 5.6 million more acres of row 

( Turn to page 43)
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O n  g e n tly  s lo p in g  la n d , c o n to u r  t i l la g e  an d  o th e r  g oo d  so il-m a n a g e m e n t p r a c t ic e s  in c r e a s e  p r o d u c tio n  
w h ile  c h e c k in g  e r o s io n . H e re  R o b e r t  A c k e rm a n , n e a r  C a le d o n ia , I l l in o is ,  in s p e c ts  c o r n  f r o m  a 
c o n to u re d  fie ld  w h ich  a v era g ed  1 0 1  b u s h e ls  a n  a c r e . A s tra ig h t-ro w  fie ld  a t  l e f t  o f  th is  a re a  on  
sam e s o il  ty p e  b u t  s lig h tly  m o re  le v e l la n d  a v era g ed  o n ly  9 0  b u s h e ls — a d if fe re n c e  o f  1 1  b u s h e ls

in  fa v o r  o f  c o n to u r in g .
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A f t e r  W ilh e lm  S te e n b e r g , C a s h to n , W is c o n s in , w en t 44a l l  o u t”  in  1 9 3 9  a n d  a p p lie d  a  c o m p le te  farm  
c o n s e r v a t io n  p la n , h e  in c r e a s e d  h is  G u e rn se y  h e r d  ( a b o v e )  f r o m  2 0  to  3 0  w ith o u t b u y in g  a d d itio n a l . 
fe e d *  B e fo r e  th e n , e r o s io n  a lm o s t  h a d  h im  b a c k e d  in to  a  c o r n e r  b e c a u s e  th e  la n d  h a d  b e e n  used 
to o  h a rd *  N ow  h is  c o r n ,  o f  w h ich  h e  p re v io u s ly  c o u ld  g ro w  o n ly  a  fe w  a c r e s , y ie ld s  a b o u t 1 0 0  
b u s h e ls  p e r  a c re *  B e lo w , S te e n b e r g  a n d  h is  s o n , H o w a rd , h a r v e s t  o a ts  w h ich  now  y ie ld  5 0  to  6 5

b u s h e ls  p e r  a c r e  in s te a d  o f  th e  fo r m e r  2 0 *

*
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O v erg razed  a n d  u n f e r t i l i s e d , th is  p a s tu r e  ( a b o v e )  o n  th e  S te v e  W h itis h  fa r m  n e a r  F e n n im o r e , 
W is c o n s in , w as fu r n is h in g  l i t t l e  fo r a g e  a n d  w as b e g in n in g  to  sh ow  e v id e n c e  o f  g u lly in g . T h e n  th e  
o p e r a to r  re n o v a te d  i t  as p a r t  o f  h is  c o m p le te  fa r m  c o n s e r v a t io n  p la n . A f te r  d is k in g , l im in g  an d  
fe r t i l iz in g , a n d  re s e e d in g  to  a  m ix tu r e  o f  c lo v e r s , a l f a l f a ,  a n d  t im o th y , th e  p a s tu r e  ( b e lo w )  is  
fu r n is h in g  g o o d  fo r a g e  f o r  th e  d a ir y  h e rd  a n d  e r o s io n  is  a t  a s ta n d s t i l l .  A g oo d  s ta n d  o f  c lo v e r s  

a n d  g ra s se s  h a s  b e e n  e s ta b lis h e d  b y  s o il t r e a tm e n t  a n d  r e n o v a t io n .



30 B et t er  C rops W ith  P lan t  F oot

In te n s iv e  fa r m in g  an d  to o  m an y  s o y b e a n  c r o p s  c a u se d  th e  c o n d it io n  sh ow n in  th e  a b o v e  fie ld , w hich 
is  c la s s if ie d  a s  C la ss  I I I  la n d  an d  r e q u ir e s  c a r e fu l  m a n a g e m e n t an d  h ig h ly  e f fe c tiv e  e ro s io n  c o n tro l 
p r a c t ic e s  i f  i t  is  to  b e  c r o p p e d . P r o p e r  r o ta t io n s  an d  p r a c t ic e s  su ch  a s  s tr ip  c ro p p in g  o r  te rra c in g  
w o u ld  h a v e  k e p t  th is  s o i l  in  p la c e  a n d  m a in ta in e d  h ig h e r  p r o d u c t iv ity . B e lo w  is  a  1 2  p e r  cen t 
s lo p e , a ls o  C la ss  I I I  la n d , w h ich  is  p r o te c te d  b y  a c o m b in a t io n  o f  te r r a c in g  a n d  c o n to u r  strip  

c r o p p in g . T h e  te r r a c e s  sh ow  d im ly  in  th e  c e n te r  o f  th e  g r a in  an d  a l f a l f a  s tr ip s .

#
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i i  i  71 * la. 1 August 18, on a 175-acre farm near Jeffer-
UrUan / l^ n c illt lira l son, Maryland, there was staged for “town
P v t n n c i n n  anc  ̂ country” biggest an  ̂ most complete
• laA U jIltilU U  farm demonstration yet to be recorded. In

fact, the scope of influence of this demonstra
tion transcended town and country. It was international, since because of the 
location’s proximity to Washington, D. C., many embassies of foreign countries 
sent representatives to view and learn from the spectacle.

The occasion was the making over, in a single day, the farm of Mrs. Nellie 
Thrasher, a widow with two teen-age children. It is estimated that 50,000 people 
were on hand to watch the modern miracle performed largely under the super
vision of the Soil Conservation Service. Some 500 enthusiastic neighbors and agri
culturists, using cheerfully donated equipment and supplies, changed gully-scarred 
fields into areas efficiently contoured to conserve soil and moisture, fertilized and 
planted them according to best land-use practices, and then put up fences. They 
worked in her woodland, made and stocked a farm pond, built a new 23-cow 
dairy barn, and constructed farm roads. They painted her house, re-landscaped 
the yard, filled the new silo, and performed innumerable other tasks in bringing 
the 200-year-old farm into modern efficiency.

This was not a charity project nor was it paid for by government agencies.
It was a demonstration put on to educate the public on our national needs for 

and the benefits to be derived from modern farming methods, and it was made 
possible by voluntary contributions of services and materials. Mrs. Thrasher’s 
farm was chosen chiefly because of its location and its possibilities for demonstrat
ing the most improvement operations.

The idea of such a farm “face-lifting” was not original in the Maryland instance. 
There have been such demonstrations in Iowa, Virginia, and other states. So 
successful have they been that several commonwealths and communities already 
are making similar plans for this method of reaching the greatest number of 
people in the shortest possible time. Some thirty representatives from other states 
attended the Maryland affair to observe procedures. The very fact that a whole 
farm can be remodeled in a single day catches the imagination and curiosity of 
people who otherwise might not become aware that our declining soils are a very 
real and impending threat to our civilization. In the demonstration they see, as 
Secretary of Agriculture Charles F. Brannan put it, “concrete signs of human 
ability to mold the future.”

“We see a demonstration of what people can do, if they wish, toward determin
ing their own destiny, rather than permitting their destiny to be decided by the 
actions and the precedents of former generations,” he said. “That is a good sign. 
There is another. We see here today a demonstration of the American people’s 
awareness that the land is important and that its conservation is essential to our 
continued well-being. In this remaking of a farm in a single day, we see a means;
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of helping to increase the future food supply of this country and the world, and 
thus of making a more prosperous and a brighter future for ourselves, our chil
dren, our children’s children, and for all the coming generations of all the peoples 
of the earth.”

In further remarks, Secretary Brannan broadened the meaning of conservation. 
He saw the recognition that conservation means more than just land and forest 
practices. “Yes, it means drainage, terracing, strip-cropping, contouring, pasture 
improvement, liming, and many other practices. But it is larger than those things. 
It means care of the house and buildings. It means efficient use of machinery. It 
means control of insects and diseases. It means good breeding and feeding of 
livestock. Conservation runs the whole gamut of good farm management.”

William Preston Lane Jr., Governor of Maryland, proclaimed that the very 
presence of so great an assemblage of people is evidence that our citizenry, in all 
walks of life and occupations, is alive to the urgency of combating the greatest 
enemy attacking our natural resources, erosion of our life-sustaining soil. “Before 
the end of the month,” he said, “this story of cooperation will have been carried 
to all sections of the globe by our overseas press and radio, including the facilities 
of the World-Wide Broadcasting Foundation and the State Department’s ‘Voice 
of America.’ ”

We in this country have become Used to things done in a big way. But farm 
re-modeling in a single day is probably the biggest thing yet to come to our 
famous extension services. With such demonstrations, agricultural extension is 
truly becoming urban, and beyond that international. Let us have many more of 
them.

Now a valued addition to many official and per
sonal libraries is “Grass,” the Yearbook of Agricul
ture— 1948, released on July 31. This 890-page 
volume is the “first word, so to speak, on the 
subject of grass, legumes and the associated 

herbage,” and brings together the best information available on grass and grassland 
culture. The book has four main sections: The first, “Grass in the Nation’s Life,” 
treats the subject generally. “Grass in the Ten Regions,” discusses grass by 
climatic and soil regions of the United States, Alaska, Hawaii, and Puerto Rico, 
and enables a reader to refer easily to facts and figures affecting his particular 
area. “Grass in a Plant Round-up” is designed for those interested in identifica
tion of specific grasses and legumes. Individual description as to appearance, 
growth habits, regions of adaptations, and drawings of many of the plants permit 
recognition and selection. The fourth, “Grass in Tables and Charts,” contains 
information on seeding mixtures, recommended maintenance practices, and» fac
tors of economic importance, by regions.

Again, the U. S. Department of Agriculture is to be highly congratulated for 
this latest number in their series begun in 1936—a series destined to be a veritable 
encyclopedia of farm science. A review of the other books in the series discloses 
the broad objective of the plan: “Better Plants and Animals I,” 1936; “Better 
Plants and Animals II,” 1937; “Soils and Men, 1938; Food and Life, 1939; 
“Farmers in a Changing World,” 1940; “Climate and Man,” 1941; and “Keeping 
Livestock Healthy,” 1942. With publishing interrupted during the war, the next 
volume covering 1943-47 was called “Science in Farming” and surveyed the 
achievements of agricultural science during the interval. The 1949 yearbook, 
already being planned, will deal with trees and forests.

The Yearbooks 
of Agriculture
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Crop Year

Cotton 
Cents 
per lb.

Tobacco 
Cents 
per lb.

Potatoes 
Cents 

per bu.

Potatoes 
Cents 

per bu.

Corn 
Cents 
per bu.

Wheat 
Cents 
per bu.

Hay Cottonseed 
Dollars Dollars 
per ton per ton

Truck
Crops

Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June . . . .
Av. Aug. 1909- 

July 1914___  12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55
1923............... . .  28.7 19.0 92.5 120.6 82.5 92.6 13.08 41.23
1924............... 19.0 68.6 149.6 106.3 124.7 12.66 33.25
1925............... 16.8 170.5 165.1 69.9 143.7 12.77 31.59
1926............... 17.9 131.4 117.4 74.5 121.7 13.24 22.04
1927............... . .  20.2 20.7 101.9 109.0 85.0 119.0 10.29 34.83
1928............... 20.0 53.2 118.0 84.0 99.8 11.22 34.17
1929............... 18.3 131.6 117.1 79.9 103.6 10.90 30.92
1930............... . .  9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931............... 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97
1932............... 6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33
1933................ . .  10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88
1934............... 21.3 44.6 79.8 81.5 84.8 13.20 33.00
1935............... 18.4 59.3 70.3 65.5 83.2 7.62 30.54
1936............... . .  12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937............... 20.4 52.9 82.0 51.8 96.2 8.74 19.51
1938............... 8 .6 19.6 55.7 73.0 48.6 56.2 6.78 21.79
1939............... 9.1 15.4 69.7 74.9 56.8 69.1 7.94 21.17
1940............... 9.9 16.0 54.1 85.5 61.8 68.2 7.58 21.73
1941............... . .  17.0 26.4 80.7 94.0 75.1 94.4 9.67 47.65
1942................ . .  19.0 36.9 117.0 119.0 91.7 110.0 10.80 45.61
1943............... 40.5 131.0 204.0 112.0 136.0 14.80 52.10
1944............... . .  20.7 42.0 149.0 192.0 109.0 141.0 16.40 52.70
1945................ 36.6 143.0 204.0 127.0 150.0 15.10 51.10
1946................ 38.2 124.0 219.0 156.0 191.0 17.30 71.40
1947

August 38.1 161.0 270.0 219.0 210.0 15.30 75.50
September. . .  31.21 40.7 149.0 240.0 240.0 243.0 16.10 75.60
October . .  30.65 41.6 150.0 205.0 223.0 266.0 16.80 90.60
November. . . .  31.87 40.0 166.0 195.0 219.0 274.0 17.30 89.10
December.. . .  34.06 46.9 172.0 204.0 237.0 279.0 18.10 94.80

1948 
January. . . . .  33.14 45.9 186.0 217.0 246.0 281.0 18.70 95.10
February.. .. 30.71 38.5 193.0 231.0 192.0 212.0 19.60 88.60
March........ . .  31.77 29.6 196.0 237.0 211.0 221.0 19.70 87.90
April..........
May...........

. .  34.10 31.2 209.0 240.0 219.0 229.0 19.40 89.40

. .  35.27 40.1 196 0 244.0 216.0 222.0 18.30 90.70
June........... . .  35.22 41.7 187.0 246.0 216.0 211.0 17.90 92.20
July............ 32.99 43.6 166.0 262.0 202.0 203.0 18.20 96.00

1923.............. 231
Index Numbers (Aug. 1909- 

190 133 137
-Ju ly  1914 =  100)

129 105 110 1831924............. 185 190 98 170 166 141 107 147 1431925.............. 158 168 245 188 109 163 108 140 1431926............. 101 179 189 134 116 138 112 98 1391927............. 163 207 146 124 132 135 87 154 1271928............... 145 200 76 134 131 113 95 152 1541929............. 135 183 189 133 124 117 92 137 1371930............. 77 128 131 123 93 76 93 98 1291931............. 46 82 66 83 50 44 73 40 1161932............. 52 105 65 62 50 43 52 46 1021933............. 82 130 118 79 81 84 68 67 911934............. 100 213 64 91 127 96 111 146 951935............. 184 85 80 102 94 63 135 1191936............. 100 236 164 106 163 116 94 148 1041937............. 68 204 76 93 81 109 74 87 110
1938............. 69 196 80 83 76 64 57 97 881939............. 73 154 100 85 88 78 67 94 911940............. 80 160 78 97 96 77 64 96 1111941............. 137 264 116 107 117 107 81 211 1291942............. 153 369 168 136 143 124 91 202 1631943............. 160 405 188 232 174 154 125 231 2451944............. 167 420 214 219 170 160 138 234 2121945............. 171 366 205 232 198 170 127 227 2241946.............. 382 178 249 212 209 146 317 2041947 

August.. . 267 381 231 308 341 238 129 335 211
September 252 407 214 273 374 275 136 335 179
October. . . 247 416 214 233 347 301 142 402 238
November. 257 400 238 222 341 310 146 395 272
December. 275 469 247 232 369 316 152 420 2941948 
January... 267 459 267 247 383 318 168 422 320
February.. 248 385 277 263 299 240 165 393 320
March.. . . 296 281 270 329 250 166 390 295April........
M ay.. . . . .

312 300 273 341 259 163 396 340
284 401 281 278 336 251 154 402 262

June........... 284 417 268 280 336 239 151 409 213
July............ 436 238 298 315 230 153 428 213
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12% 
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 

phosphate,
of soda of ammonia meal phosphate, f.o.b. Chi

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

1910-14................ . . .  $2.68 $2.85 $3.50 $3.53 $3.37
1924...................... 2.99 2.44 5.87 5.02 3.60
1925...................... 3.11 2.47 5.41 5.34 3.97
1926...................... 3.06 2.41 4.40 4.95 4.36
1927...................... 3.01 2.26 5.07 5.87 4.32
1928...................... 2.67 2.30 7.06 6.63 4.92
1929...................... 2.04 5.64 5.00 4.61
1930...................... 2.47 1.81 4.78 4.96 3.79
1931...................... 2.34 1.46 3.10 3.95 2.11
1932...................... 1.87 1.04 2.18 2.18 1.21
1933...................... 1.12 2.95 2.86 2.06
1934...................... 1.20 4.46 3.15 2.67
1935...................... 1.47 1.15 4.59 3.10 3.06
1936...................... 1.23 4.17 3.42 3.58
1937...................... 1.63 1.32 4.91 4.66 4.04
1938...................... 1.38 3.69 3.76 3.15
1939...................... 1.35 4.02 4.41 3.87
1940...................... 1.69 1.36 4.64 4.36 3.33
1941...................... 1.69 1.41 5.50 5.32 3.76
1942...................... 1.74 1.41 6.11 5.77 5.04
1943...................... 1.75 1.42 6.30 5.77 4.86
1944...................... 1.75 1.42 7.68 6.77 4.86
1945...................... 1.75 1.42 7.81 5.77 4.86
1946...................... 1.97 1.44 11.04 7.38 6.60
1947 

August............. 2.53 1.60 13.01 9.98 12.75
September. . . . 2.66 1.73 13.65 10.41 12.75
October........... 2.66 1.78 15.00 10.85 12.75
November....... 2.66 1.78 14.22 11.06 12.75
December........ 2.71 1.78 15.98 11.71 12.75

1948 
January........... 2.78 1.83 16.22 11.71 12.75
February......... 2.78 1.90 15.03 12.15 12.75
March.............. 2.78 1.90 13.68 12.06 12.75
April.................
May.................

2.78 1.90 13.87 11.71 12.75
2.78 1.90 13.77 9.54 12.75

June................. 2.78 1.90 14.69 9.11 8.23
July.................. 2.78 2.07 14.56 9.22 8.80

Index Number* (1910*14=100)
192 4 ...............
192 5 ...............
192 6............
192 7 ...............
192 8 ...............
192 9 ...............
193 0 ...............
193 1...............
193 2 ...............
193 3 ...............
193 4 ...............
193 5 ...............
193 6 ...............
193 7 ...............
193 8 ...............
193 9 ...............
194 0 ...............
194 1...............
194 2 ...............
194 3 ...............
194 4 ...............
194 5 ................
194 6 ...............
1947 

August 
September. 
October.. .  
November. 
December.

1948 
January. . ,  
February. .
March.......
April........
M ay .
June...........
July............

111 86 168 142 107
115 87 155 151 117
113 84 126 140 129
112 79 145 166 128
100 81 202 188 146
96 72 161 142 137
92 64 137 141 12
88 51 89 112 63
71 36 62 62 36
59 39 84 81 97
59 42 127 89 79
57 40 131 88 91
69 43 119 97 106
61 46 140 132 120
63 48 105 106 93
63 47 115 125 115
63 48 133 124 99
63 49 157 151 112
65 49 175 163 150
65 60 180 163 144
65 50 219 163 144
65 50 223 163 144
74 51 315 209 196

94 56 372 283 378
99 61 390 295 378
99 62 429 307 378
99 62 406 313 378

101 62 457 332 378

104 64 463 332 378
104 67 429 344 378
104 67 391 342 378
104 67 396 332 378
104 67 393 270 378
104 67 420 258 244
104 73 416 261 261

High grade 
ground 
blood, 

16-17% 
ammonia, 
Chicago, 

bulk 
per unit N 

$3.52
4.25
4.75
4.90
5.70 
6*00
5.72 
4.58
2.46 
1.36
2.46 
3.27 
3.65
4.25 
4.80 
3.53
3.90 
3.39 
4.43
6.76 
6.62
6.71
6.71 
9.33

8.73 
10.72 
13.66 
11.53 
12.81
13.28
12.60
9.47 
8.35 
7.89 
8.24
8.73

121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265
248
305
388
328
364

377
358
269
237
224
234
248



Wholesale Prices o f Phosphates and Potash * *

AugustSeptember 1948 35

Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

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

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

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1
1010-14.......... $3.61 $4.88 $0,714 $0,953 $24.18 $0,657
1024............... 2.31 6.60 .582 .860 23.72 .472
1025............... 2.44 6.16 .584 .860 23.72 .483
1026............... 3.20 5.57 .596 .854 23.58 .537
1027............... 3.00 5.50 .646 .924 25.55 .586
1028............... .580 3.12 5.50 .669 .957 26.46 .607
1020............... 3.18 5.50 .672 .962 26.59 .610
1030............... 3.18 5.50 .681 .973 26.92 .618
1031............... .485 3.18 5.50 .681 .973 26.92 .618
1032............... 3.18 5.50 .681 .963 26.90 .618
1033............... 3.11 5.50 .662 .864 25.10 .601
1034............... 3.14 5.67 .486 .751 22.49 .483
1035............... 3.30 5.69 .415 .684 21.44 .444
1036............... .476 1.85 5 50 .464 .708 22.94 .505
1037............... .510 1.85 5.50 .508 .757 24.70 .556
1038............... .492 1.85 5.50 .523 .774 15.17 .572
1039............... .478 1.90 5.50 .521 .751 24.52 .570
1040............... .516 1.00 5.50 .517 .730 24.75 .573
1041............... .547 1.94 5.64 .522 .780 25.55 .3671
1042............... .600 2.13 6.29 .522 .810 25.74 .205
1043............... .631 2.00 5.93 .522 .786 25.35 .195
1044............... .645 2.10 6.10 .522 .777 25.35 .195
1045............... .650 2.20 6.23 .522 .777 25.35 .195
1946................ .671 2.41 6.50 .508 .769 24.70 .190
1947

August. . . . .760 3.08 6.60 .353 .629 13.63 .188
September. .760 3.42 6.60 .353 .629 13.63 .188
October .760 3.42 6.60 .375 .669 14.50 .200
November. .760 3.42 6.60 .375 .669 14.50 .200
December.. .760 3.42 6.60 .375 .669 14.50 .200

1048
January. . . 3.42 6.60 .375 .669 14.50 .200
February. . .760 3.42 6.60 .375 .669 14.50 .200
March........ .760 3.42 6.60 .375 .669 14.50 .200
April.......... .760 4.11 6.60 .375 .669 14.50 .200
May........... .760 4.61 6.60 .375 .669 14.50 .200
June........... .760 4.61 6.60 .330 1 .634 1 12.76 1 .176
July............ .770 4.61 6.60 .353 .676 13.63 .188

1024................. 04
Index

64
Numbers

135
(1 9 1 0 -1 4 =  100) 

82 90 98 72
1025................. 110 68 126 82 90 98 74
1026................. 112 88 114 83 90 98 82
1027................. 100 86 113 90 97 106 89
1928................. 108 86 113 94 100 109 02
1929................. 114 88 113 94 101 110 93
1930................. 101 88 113 95 102 111 94
1931................. 90 88 113 95 102 111 94
1932................. 85 88 113 95 101 111 94
1933................. 81 86 113 93 91 104 91
1934................. 91 87 110 68 79 93 74
1935................. 92 91 117 58 72 89 68
1936................. 89 51 113 65 74 95 77
1937................. 95 51 113 71 79 102 85
1938................. 92 51 113 73 81 104 87
1939................. 89 53 113 73 79 101 87
1940................. 96 53 113 72 77 102 87
1941................. 102 54 110 73 82 106 87
1942................. 112 59 129 73 85 106 84
1943................. 117 55 121 73 82 105 83
1944................. 120 58 125 73 82 105 83
1945................. 121 61 128 73 82 105 83
1946................. 125 67 133 71 81 102 82
1947 

August......... 142 85 135 65 66 56 82
September.. 142 95 135 65 66 56 82
October. . . . 142 95 135 68 70 60 83
November. . 142 95 135 68 70 60 83
December... 142 95 135 68 70 60 83

1948
January 142 95 135 68 70 60 83
February. . . 142 95 135 68 70 60 83
March.......... 142 95 135 68 70 60 83
April............
May.............

142 114 135 68 70 60 83
142 128 135 68 70 60 83

June......... 142 128 135 62 67 53 80
July.............. 144 128 135 65 71 56 82
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Combined Index Num bers o f Prices o f Fertilizer Materials, Farm Products 
and A ll Commodities

Prices paid
by farmers Wholesale

Farm
for com
modities

prices 
of all com- Fertilizer Chemical Organic Superphosprices* bought* moditiest material? ammoniates ammoniates phate Potash**

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 15Q. 100 94
1928............. . 151 155 141 121 87 177 108 97
1929............. 149 154 139 114 79 146 114 97
1930............. 128 146 126 105 72 131 101 99
1931............. . 90 126 107 83 62 83 90 99
1932............. . 68 108 95 71 46 48 85 99
1933............. . 72 108 96 70 45 71 81 95
1934............. . 90 122 109 72 47 90 91 72
1935............. 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. . 97 123 115 78 52 101 92 77
1939............. . 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 52 114 96 77
1941............. 124 131 127 86 56 130' 102 77
1942............. . 159 152 144 93 57 161 112 77
1943............. 192 167 151 94 57 160 117 77
1944............. . 195 176 152 96 57 174 120 76
1945............. 202 180 154 97 57 175 121 76
1946............. . 233 203 177 107 62 240 125 75
1947

August . 276 249 223 130 75 364 142 67
September.. 286 253 230 133 79 372 142 67
October.. . , 289 254 230 136 80 387 142 71
November., 287 257 231 135 80 380 142 71
December... 301 262 236 138 81 400 142 71

1948 
January. . , . 307 266 242 139 83 403 142 71
February... 279 263 233 139 85 393 142 71
March___ 283 262 233 137 85 379 142 71
April.......... 291 264 238 137 85 380 142 71
M ay.......... 289 265 239 137 85 370 142 71
June........... 295 266 241 128 85 309 142 65
Ju ly ........... 301 266 247 131 88 317 144 68

• U. S. D. A. figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific farm  products revised from a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-com m odity index.

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

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

i A ll  po tash  sa lts  now  quoted F.O.B. m ines o n ly i m anure sa lts  since Ju n e  1941, 
o th e r c a rr ie rs  since Ju n e  1947.

• • The w eigh ted  a v e ra g e  o f p rices a c tu a lly  paid fo r  potash a re  lo w er than  the  
an n u a l a v e ra g e  because since 1926 o v e r 90% o f the  potash used In ag ric u ltu re  has 
been co n tracted  fo r  d u rin g  th e  discount period. Since 1937, th e  m axim um  discount
has been 12% . A pplied to  m u ria te  o f  potash , a  price s lig h t ly  above $.471 per 
u n it KiO th u s m ore n e a r ly  app roxim ates th e  an n u a l a v e ra g e  than  do prices based 
on a rith m etic a l a v e ra g e s  o f m onth ly  quotations.



T h is  s e c t io n  c o n ta in s  a  s h o r t  re v ie w  o f  so m e  o f  th e  m o st p r a c t ic a l  a n d  im p o r ta n t  b u l le t in s ,  a n d  l is t s  
a l l  r e c e n t  p u b l ic a t io n s  o f  th e  U n ite d  S ta te s  D e p a r tm e n t  o f  A g r ic u ltu r e , th e  S t a t e  E x p e r im e n t  S t a t io n s , 
an d  C a n a d a , r e la t in g  to  F e r t i l iz e r s ,  S o i ls ,  C r o p s , a n d  E c o n o m ic s . A  f ile  o f  th is  d e p a r tm e n t  o f  B E T T E R  
C R O P S  W IT H  P L A N T  F O O D  w o u ld  p ro v id e  a  c o m p le te  in d e x  c o v e r in g  a l l  p u b l ic a t io n s  f r o m  th e s e  
so u rc e s  o n  th e  p a r t ic u la r  s u b je c t s  n a m e d .

Fertilizers
"Tenth Annual Report o f  the Arizona 

Fertilizer Control Office, Year Ending Dec. 31, 
1947," Agr. Exp. Sta., Univ. o f Arizona, 
Tucson, Ariz., Spec. Bui., Feb. 1948.

"Fertilizing Materials, 1947," Bu. o f  Chem., 
State Dept, o f  Agr., Sacramento 14, Calif., 
Spec. Publ. 227, March 1948.

"Annual Report fo r  the Calendar Year
1947," Bu. o f  Chem ., State Dept, o f  Agr., 
Sacramento 14, Calif., Vol. XXXVI, N o. 4, 
Oct., Nov., Dec., 1947, A. B. Lem m on.

"Commercial Fertilizers—Report fo r  1947," 
Agr. Exp. Sta., N ew  Haven, Conn., Bui. 516, 
Dec. 1947, H . J. Fisher.

"Corrected Tonnage Report Covering Ship
ments o f  Fertilizers Sold in Georgia from  
January 1, 1947, through D ecem ber 31, 1947, 
as Reported by the Various Manufacturers," 
State Dept, o f  Agr., Atlanta, Ga., March 9,
1948.

",Fertilizer Recommendations fo r  1948," 
State Dept, o f  Horticulture, Des Moines, Iowa, 
Distr. at Fert. Conf. Jan. 6, 1948.

“Tonnage o f  Fertilizer Reported Sold in 
Iowa— 1947," Dept, o f  Agron., Iow a State 
College, Ames, Iow a, Distr. at Fert. Conf. 
Jan. 6, 1948, W. H. Pierre.

"Injury to Tobacco Seedlings from  Ex
cessive Fertilizer Applications," Agr. Exp. 
Sta., Univ. o f  Ky., Lexington, Ky., Bui. 513, 
Jan. 1948, C. E. Bortner, M. E. W eeks, and 
P. E. Karraker.

"Fertility Management in Maine Orchards," 
Agr. Ext. Serv., Univ. o f  Maine, Orono, 
Maine, Ext. Bui. 381, May 1948, M. F. 
Trevett and C. W. Hitz.

"Fertilizer Inspection and Analysis; Spring 
1947," Agr. Exp. Sta., Univ. o f Mo., Colum
bia, Mo., Bui. 513, March 1948, E. A. 
Trowbridge.

"Agricultural Value o f  Sewage Sludge," 
Agr. Exp. Sta., Rutgers Univ., N ew  Bruns
wick, N. J., Bui. 733, Sept. 1947, F. E. Bear 
and A. L . Prince.

"County Fertilizer Data: Mixed Goods and  
Materials—July 1 ,1947 , through D ecem ber 31, 
1947," Office o f T h e State Chemist, College 
Station, Texas.

"Fertilizer Requirements for Rice on the 
Soils o f  the Gulf Coast Prairie o f  Texas,"

Agr. Exp. Sta., Texas A &  M College, Col
lege Station, Texas, P. R. 1104, Jan. 16, 1948,
E. H . Tem plin, R. H. Wyche, E. B. Reynolds, 
W. R. Cowley, and R. L . Cheaney.

Soils
"Soils o f Colusa County, California," Agr. 

Exp. Sta., Univ. o f  Calif., Berkeley 4, Calif., 
June 1948, F. F. Harradine.

"Effects o f  Cropping Systems on Yields and 
the Nitrogen and Organic Carbon in the 
Soil," Ga. Exp. Sta., Univ. System o f Ga., 
Experiment, Ga., Bui. 257, May 1948, K . T. 
Holley, S. V. Stacy, R. P. Bledsoe, T. S. 
Boggess, Jr., and W. L . Brown.

"Soil Experiment Field, General Summary 
o f Results,"— "Dixon, 1910-1947," F. C. 
Bauer, A. L . Lang, D. A. Vinson; "Joliet, 
1914-1947," F. C. Bauer, A. L . Lang, D. A. 
Vinson; "Clayton, 1911-1947," F. C. Bauer, 
A. L. Lang, W. J. A rm on; "Aledo, 1910- 
1947," F. C. Bauer, A. L . Lang, W. J. Arm on; 
"Carthage, 1911-1947," F. C. Bauer, A. L. 
Lang, W. J. A rm on; "Carlinville, 1910-1947,"
F. C. Bauer, L . B. Miller; "Kewanee, 1915- 
1947," F. C. Bauer, A. L . Lang, W. / . 
A rm on; "Oquawkq, 1915-1947," F. C. Bauer, 
A. L . Lang, W. J. A rm on; "McNabb, 1907- 
1947," F. C. Bauer, A. L . Lang, D. A. Vinson; 
"Mt. Morris, 1910-1947," F. C. Bauer, A. L. 
Lang, D. A. Vinson; "Minonk, 1910-1947," 
F. C. Bauer, A. L . Lang, D. A. Vinson; 
"Hartsburg, 1911-1947," F. C. Bauer, A. L. 
Lang, L . B. Miller; "Brownstown, 1940-1947," 
F. C. Bauer, P. E. Johnson; "Newton, 1912- 
1947," F. C. Bauer, P. E. Johnson; ",Enfield, 
1912-1947," F. C. Bauer, C. J. Badger; "West 
Salem, 1912-1947," F. C. Bauer, P. E. John
son ; "Ewing, 1910-1947,” F. C. Bauer, C. J. 
Badger; "Dixon Springs, 1937-1947," F. C. 
Bauer, C. J. Badger; "Raleigh, 1910-1947,"
F. C. Bauer, C. J. Badger; " Lebanon, 1910- 
1946," F. C. Bauer, P. E. Johnson; "Oblong, 
1912-1947," F. C. Bauer, P. E. Johnson; 
"Sparta. 1916-1947," F. C. Bauer, C. J. 
Badger; "Elizabethtown, 1918-1947," F. C. 
Bauer, C. J. Badger; "T oledo, 1913-1947,"
F. C. Bauer, P. E. Johnson; "Bloomington, 
1902-1947," F. C. Bauer, A. L . Lang, D. A. 
Vinson; "Antioch, 1902-1947," F. C. Bauer, 
A. L . Lang, D. A. Vinson; "Urbana, 1888-

37
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1947," F. C. Bauer, A. L . Lang, C. H. 
Farnham ; Agr. Exp. Sta., Univ. o f  III., Ur- 
bana, III., 1948.

"Better Soils fo r  Better Living,” Agr. Ext. 
Serv., Univ. o f  Minn., St. Paul, Minn., Ext. 
Bui. 256, April 1948, P. M. Burson, R. S. 
Harris, and C. O. Rost.

"Effect o f  Water-Retaining and Water- 
Spreading Structures in Revegetating Semi- 
desert Range Land,” Agr. Exp. Sta., N. M. 
College o f  A M, State College, N . M., 
Bui. 341, Nov. 1947, K . A. Valentine.

"Sod F ield  Waterways,” Agr. Ext. Serv., 
N. C. State College, Raleigh, N. C., Ext. Cir. 
303, Sept. 1947, f. F. Doggett.

"Soil Erosion Experiments at State College, 
Pennsylvania," Agr. Exp. Sta., Pa. State Col
lege, State College, Pa., Bui. 497, May 1948, 
N. F. Farris.

"Revegetation o f  Sandblows in Vermont,” 
Agr. Exp. Sta., Univ. o f  Vt„ Burlington, Vt., 
Bui. 542, May 1948, J. B. Kelly, A. R. 
Midgley, and K . E. Varney.

"T he Soil Saving 7 fo r  Conservation with 
Irrigation," Ext. Serv., State College o f  Wash., 
Pullman, Wash., Ext. Cir. 123, May 1948, 
M. D. Butler.

"1949 Agricultural Conservation Program  
National Bulletin,” Agr. Cons. Programs 
Branch, Prod, and Mktg. Adm in., U.S.D.A., 
Washington, D. C., Reprint from  F. D. 
1 3 (1 3 4 ): 3829-3839, July 10, 1948.

"Agricultural Conservation Program— Sta
tistical Summary, 1946,” Agr. Conserv. Pro
gram s Branch, Prod, and Mhtg. Admin., 
U.S.D.A., Washington, D. C., Jan. 1948.

"Soil Survey, Lancaster County, N ebraska,” 
Bu. o f  Plant Ind., Soils, and Agr. Engineering, 
Agr. Research Adm in., U.S.D.A., Washing
ton, D. C., Series 1938, N o. 15, May 1948, 
T. E. Beesley, W. J. Moran, M. M. Kuper, 
W. S. Gillam, T . K . Popov, B. Bulat kin, and  
W. C. Bourne.

"Soil Survey, T he Umatilla Area, Oregon,” 
Bu. o f  Plant Ind., Soils, and Agr. Engineer
ing, Agr. Research Admin., U.S.D.A., Wash
ington, D. C., Series 1937, N o. 21, March
1948, W. G. Harper, F. O. Youngs, T. W. 
Glassey, E. F. Torgerson, and R. D. Lewis.

"Soil Survey, Claiborne County, Tennessee," 
Bu. o f  Plant Ind., Soils, and Agr. Engineer
ing, Agr. Research Admin., U.S.D.A., Wash
ington, D. C., Series 1939, N o. 5, May 1948.

"Effect o f Gypsum, Organic Matter, and 
Drying on Infiltration o f  a Sodium Water 
into a Fine Sandy Loam ,” U.S.D.A., Washing
ton, D. C., Tech. Bui. 937, Jan. 1948, R. F. 
Reitemeier, J. E. Christiansen, R. E. Moore, 
and W. W. Aldrich.

Crops
"Fifty-eighth Annual Report fo r  the Year 

Ending June 30, 1947,” Agr. Exp. Sta., Univ. 
o f  Ariz., Tucson, Ariz.

"Upland Cotton Production in Arizona," 
Agr. Exp. Sta., Univ. o f  Ariz., Tucson, Ariz.,

Bui. 214, March 1948, W. 1. Thomas.
"Increasing Corn Yields in Arkansas,” Agr. 

Exp. Sta., Univ. o f  Ark-, Fayetteville, Ark-, 
Bui. 473, Feb. 1948, R. P. Bartholomew.

"Fish from  Your Pond,” Ext. Serv., Univ. 
o f Ark., Fayetteville, A rk* Leaflet 85.

"4-H  Club Cotton Production,” Ext. Serv., 
Univ. o f  Ark-, Fayetteville, A r k ; Leaflet 88, 
April 1947.

"Growing Snap Beans,” Ext. Serv., Univ. 
o f  A r k ; Fayetteville, A r k ;  Leaflet 89, April 
1947, E. J. Allen.

" Watermelon Production in Arkansas,” Ext. 
Serv., Univ. o f Ark-, Fayetteville, Ark-, Leaflet 
90, April 1947, E. J. Allen.

"T  wenty-eighth Annual Report—Period 
Ending D ecem ber 31, 1947,” State Dept, o f 
Agr., Sacramento, Calif., Vol. XXXVI, No. 4, 
Oct., Nov., Dec., 1947.

"1947 Report Florida Agricultural Exten
sion Service," Agr. Ext. Serv., Univ. o f  Fla., 
Gainesville, Fla.

"T he Cultivated Persimmon in Florida,” 
Agr. Ext. Serv., Gainesville, Fla., Bui. 124, 
Jan. 1945 (Rev. June 1948), A. F. Camp and 
H. H. Mowry.

"Sixtieth Annual Report o f  the Director for  
the Year Ending June 30, 1947,” Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind.

"Iowa Corn Yield Test, 1947,” Agr. Exp. 
Sta., Iow a State College, Ames, Iow a, Bui. 
P. 87, Feb. 1948, J. L . Robinson and C. D. 
Hutchcroft.

"Investigations in Seed Classification by 
Family Characteristics,” Agr. Exp. Sta., Iowa 
State College, Ames, Iowa, Res. Bui. 351, 
July 1947, D. Isely.

"Iowa Yearbook o f  Agriculture— 1946,” 
State Dept, o f Agr., Des Moines, Iow a, 1947.

"Kansas Corn Tests, 1947,” Agr. Exp. Sta., 
Kans. State College, Manhattan, Kans., Bui. 
336, Feb. 1948, A. L . Clapp, L . A. Tatum, 
and W. Vandeventer.

"Research in Agriculture," Agr. Exp. Sta., 
La. State Univ., Baton Rouge, La., Anjtual 
Report, Year Ending June 30, 1947.

"Louisiana Corn,” Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La., Ext. Cir. 161, Aug. 
1947, R. A. Wasson, G. J. Durbin, and J. B. 
Holley.

"Top-w orking Pecan Trees,” Agr. Ext. 
Serv., La. State Univ., Baton Rouge, La., Ext. 
Cir. 209, April 1941 (Rev. Aug. 1947), J. A. 
Cox, R. S. W oodward, and R. H. Sharpe.

"Pecan Production in Louisiana," Agr. Ext. 
Serv., La. State Univ., Baton Rouge, La., Ext. 
Cir. 269, Oct. 1947, J. A. Cox, R. S. Wood
ward, and A. 0 . Alben.

"Grow Strawberries,” Agr. Ext. Serv., La. 
State Univ., Baton Rouge, La., Ext. Cir. 268, 
Oct. 1947, J. A. Cox, and W. E. Wilson, Jr.

“T he Maine Agricultural Experiment Sta
tion, Orono, Report o f Progress for  Year End
ing June 30, 1947,” Agr. Exp. Sta., Univ. o f 
Maine;' Orono, Maine, Bui. 449, June 1947. 

"Potato Growing,” Ext. Serv., Univ. of
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Mass., Amherst, Mass., Leaflet 20, Rev. April 
1948, R. IV. Donaldson, A. I. Bourne, and  
0 . C. Boyd.

",Fifty-fourth Annual Report,” Agr. Exp. 
Sta., Univ. o f  Minn., Univ. Farm ., St. Paul, 
Minn.

"Farm Forestry in Mississippi," Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bui. 432, June 1946.

"Missouri Farmers Move to Peacetime Pro
duction, Annual Report, 1946," Agr. Ext. Serv., 
Univ. o f  Mo., Columbia, Mo., Cir. 541, April 
1947.

"Producing H igh Corn Yields,” Ext. Serv., 
Univ. o f  N ebr., Lincoln, N ebr., Ext. Cir. 114 
(R ev.), Dec. 1947, C. O. Gardner.

"New Jersey H ybrid Corn Performance 
Tests, 1940-1946,” Agr. Exp. Sta., Rutgers 
Univ., N ew  Brunswick, N . J., Bui. 735, Dec.
1947, J. C. Anderson, C. S. Garrison, and 
J. E. Baylor.

"Growing Ladino Clover in N ew  Jersey,” 
Agr. Exp. Sta., Rutgers Univ., N ew  Brunswick, 
N. J., Bui. 736, Feb. 1948, M. A. Sprague 
and C. Eby.

"Growing Spring Oats in N ew  Jersey,” 
Agr. Exp. Sta., Rutgers Univ., N ew  Brunswick, 
N. J., Bui. 73V, March 1948, R. S. Snell, C. S. 
Garrison, and G. H . Ahlgren.

"Planning fo r  Fruit in the H om e Garden,” 
Ext. Serv., Rutgers Univ., N ew  Brunswick• 
N. J., Ext. Bui. 247, Jan. 1948, E. G. Christ 
and A. J. Farley.

"Planting and Care o f  Fruit Trees in the 
H om e Garden,” Ext. Serv., Rutgers Univ., 
New Brunswick, N. J., Ext. Bui. 248, March
1948, E. G. Christ and A. J. Farley. 

"Seeding Tables fo r  F ield  Crops in N ew
Jersey,” Ext. Serv., Rutgers Univ., N ew  
Brunswick, N. /•» Leaflet 2, Sept. 1947, C. S. 
Garrison.

"Storm Injured Trees," Ext. Serv., Rutgers 
Univ., N ew  Brunswick, N. J., Leaflet 13, 
Jan. 1948, R. B. Farnham , R. P. K orbobo,
C. H . Connors, and A. N. Lentz.

"Increasing Irish Potato Yields in N ew  
Mexico,” Agr. Exp. Sta., N. M. College o f 
A O ’ M, State College, N. M., Bui. 342, 
Nov. 1947, J. V. Enzie and J. R. Eyer.

"The Control o f  Diseases and Insects Affect
ing Vegetable Crops,” Agr. Ext. Serv., Cor
nell Univ., Ithaca, N. Y., Ext. Bui. 206, Feb. 
1931 (Rev. Feb. 1948), C. Chupp and R. W. 
L ei by.

"North Carolina Farming Guide,” Agr. 
Ext. Serv., N. C. State College, Raleigh, N. C., 
Ext. Cir. 263 (R ev .), April 1948, Rev. by 
M. S. Williams.

"Information fo r  Visitors at the Red Plains 
Conservation Experiment Station, Guthrie, 
Oklahoma, and the Wheatland Conservation 
Experiment Station, Cherokee, O klahoma,” 
Agr. Exp. Sta., Okla. A M College, Still
water, Okla., Exp. Sta. Cir. C-129, May 1948, 
H. A. Daniel, H . M. Elwell, and M. B. Cox.

"The Place o f  Crested W heat grass on Wheat 
Farms,” Agr. Exp. Sta., Oreg. State College,

Corvallis, Oreg., Sta. Bui. 448, N ov. 1947, 
H. L . Thom as and D. C. M umford.

"Small Grain Variety Tests, Pennsylvania, 
1941-47,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bui. 501, June 1948, J. B. 
W ashko.

"Pennsylvania Farm ers Serve Current 
N eeds,” Agr. Ext. Serv., Pa. State College, 
State College, Pa., Annual Report, 1947.

"T he 1947 Cotton Contest for  Better Qual
ity and H igher Yields,” Ext. Serv., Clemson 
Agr. College, Clemson, S. C., Cir. 311, Feb. 
1948, H. G. Boylston.

"1947 Corn Performance Tests—South 
D akota," Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 71, March 1948, D. B. 
Shank.

"Grow More Corn on Few er Acres," Agr. 
Ext. Serv., Univ. o f Tenn., Knoxville, Tenn., 
Leaflet 93 (R ev .), March 1948, H. W. Well- 
hausen and B. W. Hatcher.

"Summary o f  the 1947 Corn Performance 
Tests,” Agr. Exp. Sta., Texas A &  M, College 
Station, Texas, P. R. 1102, Dec. 17, 1947.

"Alfalfa Im proves the Soil and Increases 
Cash Incom e in the Wichita Irrigated Valley,” 
Agr. Exp. Sta., Texas A &  M, College Station, 
Texas, P. R. 1112, March 16, 1948, L . E. 
Brooks.

"An Approach to Year-round Grazing in 
the Texas Blacklands,” Agr. Exp. Sta., Texas 
A M, College Station, Texas, P. R. 1114, 
March 25, 1948, H . 0 . H ill and J. R. Johnston.

"Growing Strawberries in Vermont,” Agr. 
Exp. Sta., Univ. o f  Vt., Burlington, Vt„
Pamph. 15, May 1948, C. H . Blasberg.

"Tree Fruits fo r  Vermont Gardens,” Agr. 
Exp. Sta., Univ. o f  Vt., Burlington, Vt.,
Pamph. 16, May 1948, C. H. Blasberg.

"Growing Raspberries in Vermont,” Agr. 
Exp. Sta., Univ. o f  Vt., Burlington, Vt.,
Pamph. 17, May 1948, C. H. Blasberg.

"Growing Grapes in Vermont," Agr. Exp. 
Sta., Univ. o f  Vt., Burlington, Vt., Pamph. 18, 
May 1948, C. H . Blasberg.

"Growing Blueberries in Vermont,” Agr. 
Exp. Sta., Univ. o f  Vt., Burlington, Vt.,
Pamph. 19, May 1948, C. H. Blasberg.

"Strawberry Growing in Washington,” Ext. 
Serv., State College o f Wash., Pullman, Wash., 
Ext. Bui. 246 (R ev .), April 1948, J. C. 
Snyder.

"M ake Your Garden Grow,” Agr. Ext. 
Serv., W. Va. Univ., Morgantown, W. Va., 
Gardening No. 2, April 1948.

"Wisconsin Corn Hybrids,” Agr. Exp. Sta., 
Univ. o f  Wis., Madison, Wis., Bui. 476, Feb. 
1948, N. P. Neal and A. M. Strommen.

"Water-congestion in Plants in Relation to 
Disease,” Agr. Exp. Sta., Univ. o f  Wis., Madi
son, Wis., Res. Bui. 160, Oct. 1947, J. Johnson.

" When Pastures and Hay Crops Fail," Ext. 
Serv., Univ. o f Wis., Madison, Wis., Spec., 
Cir. 3, May 1948, H . L. Ahlgren, G. M. 
Briggs, and L. F. Graber.

"Growing Cucumbers for  Pickles," Ext. 
Serv., Univ. o f Wis., Madison, Wis., Stencil
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Cir. 107, Sept. 1945 (Rev. Dec. 1947), J. G. 
M oore.

"Asparagus in Wisconsin,” Ext. Serv., Univ. 
o f Wis., Madison, Wis., Stencil Cir. 239, Oct. 
1947 (Rev. Jan. 1948), 0 . B. Combs.

"Rutabagas in Northern Wisconsin,” Ext. 
Serv., Univ. o f  Wis., Madison, Wis., Stencil 
Cir. 268, Jan. 1948, O. B. Combs.

"T he A lfalfa and R ed Clover Seed Situa
tion, What to Do in 1948,” Ext. Serv., Univ. 
o f Wis., Madison, Wis., Stencil Cir. 270, Jan. 
1948, L . F . Graber, F . V. Burcalow, and D. 
Smith.

"Sweet Clover in Wisconsin,” Ext. Serv., 
Univ. o f  Wis., Madison, Wis., Stencil Cir. 272, 
Jan. 1948, H . L . Ahlgren, F . V. Burcalow, 
and W. K . Smith.

"Fifty-seventh Annual Report o f  the Wy
om ing Agricultural Experiment Station, 1946- 
47,” Univ. o f  W yoming, Laram ie, Wyoming.

"Report o f  the Administrator o f  Agricultural 
Research, 1947,” U.S.D.A., Washington, D. C.

"N ew  Muscadine Grapes,” U.S.D.A., Wash
ington, D. C., Cir. 769, Feb. 1948, C. Dearing.

"Spacing Distances fo r  W indbreak Trees 
on the Northern Great Plains,”  U.S.D.A., 
Washington, D. C., Cir. 770, Feb. 1948, E. J. 
George.

"Seeding as a Means o f Reforestation in the 
Northern Rocky Mountain Region,” U.S.D.A., 
Washington, D. C., Cir. 772, Dec. 1947, C. S. 
Schopmeyer.

"Growing Cherries East o f the Rocky Moun
tains," U.S.D.A., Washington, D. C., Farmers’ 
Bui. 776, Rev. Feb. 1948, L . Havis.

"Strawberry Varieties in the United States," 
U.S.D.A., Washington, D. C., Farmers’ Bui. 
1043, Rev. March 1948, G. M. Darrow and
G. F. Waldo.

"Popcorn,” U.S.D.A., Washington, D. C^ 
Farmers’ Bui. 1679, Rev. March 1948, A. M. 
Brunson and G. M. Smith.

"Potato Production in the Northeastern and  
North Central States,” U.S.D.A., Washington, 
D. C., Farm ers’ Bui. 1958, Rev. Feb. 1948, 
P. M. Lom bard, B. E. Brown, and T . P. 
Dykstra.

"Mint Farm ing,” U.S.D.A., Washington,
D. C., Farmers’ Bui. 1988, April 1948, A. F. 
Sievers and E. C. Stevenson.

"Tree Planting in the Central, Piedmont, 
and Southern Appalachian Regions,” U.S.D.A., 
Washington, D. C., Farmersf Bui. 1994, Feb. 
1948, L . S. M in ever and A. G. Chapman.

"Taxonom ic Value o f  Characters in Culti
vated Barley,” U.S.D.A., Washington, D. C., 
T ech. Bui. 942, March 1948, E. A berg and
G. A W iebe.

Econom ics
"Com m ercial H ead Lettuce Econom ic Status 

1947,” Agr. Exp. Sta., Univ. o f  Calif., 
Berkeley, Calif., Cir. 378, Feb. 1948, S. H oos 
and H. F . Phelps.

"Statistical Supplement to Agricultural Ex
periment Station Circular 378— Commercial

H ead Lettuce Econom ic Status, 1947,” Agr. 
Exp. Sta., Univ. o f Calif., Berkeley, Calif., 
Feb. 1948, Contribution from  the Giannini 
Foundation o f  Agr. Econ.

"California’s Farm Real Estate Situation,” 
Agr. Exp. Sta., Univ. o f Calif., Berkeley, 
Calif., Cir. 379, Feb. 1948, D. W eeks and
C. H . West.

"California Clingstone Peaches Economic 
Status, 1948,” Agr. Exp. Sta., Univ. o f  Calif., 
Berkeley, Calif., Cir. 385, May 1948, S. Hoos 
and H . F. Phelps.

"1947 Avocado Production Management 
Study, San Diego County,” Agr. Ext. Serv., 
Univ. o f  Calif., Berkeley, Calif., Twelfth 
Annual Summary with Ten Year Average.

"Canadian Agricultural Program for  1948,” 
Dominion Dept, o f  Agr., Ottawa, Can.

"Dairy Farm Management in Nova Scotia,” 
Dominion Dept, o f  Agr., Ottawa, Can., Proc
essed Publ., March 1948, C. H. Chisholm.

" Connecticut Vegetable Industry and Its 
Outlook f or 1948,” State Dept, o f Farms and 
Markets, Hartford, Conn., But. 99, April 1948.

"Illinois Crop and Livestock Statistics by 
Counties," Coop. Crop Reporting Serv., State 
Dept, o f Agr., Springfield, 111.

"Test Demonstration Farms," Agr. Ext. 
Serv., Purdue Univ., Lafayette, Ind., Ext. Bui. 
336, M. O. Pence, J. E. Mangus, and V. D. 
Sex son.

"Pattern o f  Farm Size Adjustment in 
Iowa,” Agr. Exp. Sta., Iow a State College, 
Ames, Iowa, Res. Bui. 350, June 1947, E. 0 . 
Heady.

"T he Land Price Situation with Special 
Reference to Trends and Their Causes, 1912-t 
1947,” Agr. Exp. Sta., Kans. State College, 
Manhattan, Kans., Cir. 246, Jan. 1948.

"Facts and Figures—Annual Potato Sum
mary, Crop o f  1947,” State Dept, o f Agr., 
Trenton, N. J., Cir. 371, April 1948.

"Costs and Labor in Harvesting Corn Grain 
and Stover,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bui. 496, May 1948, W. E. 
K eepper and S. A. Dum.

Prices Paid by Pennsylvania Farmers for 
Commodities and Serpices Used in Production, 
1935-1947,” Agr. Exp. Sta., Pa. State College, 
State College, Pa., Bui. 500, May 1948, G. E. 
Brandow and D. C. K im m el.

"W hat Size Farm or Ranch for  South 
D akota?” Agr. Econ. Dept., S. D. State Col
lege, Brookings, S. D., Bui. 387, Dec. 1947,
C. R. Hoglund.

"Cost and Efficiency o f  Celery Production 
in Box Elder and Utah Counties in 1945 and 
1947,” Agr. Exp. Sta., State Agr. College, 
Logan, Utah, Bui. 332, E. M. Morrison.

"1948 Vermont Farm Outlook,” Agr. Ext. 
Serv., Univ. o f  Vt., Burlington, Vt., Feb. 1948j.

"Part-Time Farming in N ew England,” 
Agr. Ext. Serv., tjniv. o f  Vt., Burlington, Vt., 
N. E,. Cir. N o. 1, Oct. 1947.

"Market Prospects fo r  Washington Apples 
and Certain Other Fruits,” Agr. Exp. Stas.,
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State College o f  Wash., Pullman, Wash., Bui. 
496, Dec. 1947, W. Calhoun and F. E. Scott.

“Grower-Conner Pea Contracts in Wis
consin," Agr. Exp. Sta., Univ. o f  Wis., Madi
son, Wis., Bui. 475. Oct. 1947, W. E. Blac\ 
and R. K . Fro\er.

"T he Farm Real Estate Situation 1946-47,” 
Bu. o f Agr. Econ., U.S.D.A., Washington,
D. C., Cir. 780, March 1948, A. R. Johnson.

"Explanation and Interpretation o f Analyses 
o f Irrigation Waters," U.S.D.A., Washing-

Growing Alfalfa
( From

they graze one or two cuttings at times 
when pasture is short and harvest the 
other cuttings for hay. Alfalfa must be 
allowed to fully recover after each graz
ing or cutting, otherwise the life of the 
stand will be reduced.

Cut alfalfa for hay at the 1/10 to 1/4 
bloom stage or when the new shoots 
appear. Earlier cutting results in lower 
yields and may weaken the stand. 
Later cutting results in loss of leaves 
and lower feeding value.

The objective in curing alfalfa is to 
preserve the green color and retain all 
the leaves possible. Windrow it as soon 
as the swath is wilted. If it is to be 
stored loose, it can be put up as soon 
as no moisture can be observed after 
twisting a handful. It should be some
what drier for baling. The barn hay 
drier works very well with alfalfa and 
makes it possible to get it out of the

Soil Management.
(From

if the manure is protected during de
composition, for when it was exposed 
to the elements for a period of seven 
to eight weeks, the partly rotted manure 
plowed under ranked seventh, and as a 
surface dressing, it ranked tenth, next 
to a no manure treatment. Despite 
the high rank of a mixture of horse 
and stockyard manure, horse manure 
alone ranked sixth and the tobacco pro
duced showed evidence of some nitro
gen deficiency.

A fall application of stockyard ma

te s , D. C., Cir. 784, May 1948, L . V. Wilcox.
"H ow  Fam ilies Use Their Incomes,"  

U.S.D.A., Washington, D. C., Misc. Publ. 653.
"Farm Production, Farm Disposition, and  

Value o f  Principal Crops, 1946-1947 by States." 
Bu. o f  Agr. Econ., U.S.D.A., Washington,
D. C., May 1948.

"Fruits ( noncitrus)— Production, Farm Dis
position, Value, and Utilization o f  Sales, 1889- 
1944," Bu. o f  Agr. Econ., U.S.D.A., Wash
ington, D. C., May 1948.

in North Carolina
page 8)

field much earlier. However, the more 
water that is evaporated in the field, 
the less has to be removed in the mow.

Patching up thinning stands of 
alfalfa by applying more seed seldom 
succeeds. Instead seed six to eight 
pounds of orchard grass after the last 
cutting in the fall. This will lengthen 
the life of the stand and help keep 
down weeds.

Under North Carolina conditions, 
alfalfa usually produces three to five 
cuttings a year. If it is to live over 
winter and come back vigorously in the 
spring, it must be allowed to store up 
food for this purpose. Consequently, 
always leave 10 to 12 inches growth in 
the fall. This, plus the annual top- 
dressing (400 to 600 pounds of 0-9-27 
and borax), should keep the stand 
healthy and productive for several 
years.

. .  Tobacco Farmers
page 24)

nvjre plowed under at that time ranked 
eighth while dairy cow manure ranked 
ninth in average yield. Also, in this 
comparison, one group of plots re
ceived an application of 20 tons of stock
yard manure per acre and no fertilizer. 
This treatment occupied the relatively 
high position of fifth in the series. In 
all our tests, an increase in the level 
of manuring has established an entirely 
new system of moisture control and 
nutrient availability, overshadowing the 
effect of other treatments.
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In 1945, the test was revised some
what with a few of the treatments elim
inated and poultry manure and sheep 
manure added at reduced rates. When 
the rate of application of manure alone 
was dropped from 20 tons per acre to 
the rate of 15 tons per acre, the yield 
dropped into a virtual tie for last place 
with the plots receiving fertilizer alone 
and far below the average of plots re
ceiving both manure and fertilizer. 
Poultry manure applied at the rate of 
l x/ i  tons per acre about a month before 
the soil was plowed in the spring, im
mediately was at the top of the yield 
table with figures approaching a ton of 
tobacco per acre. However, due to its 
high nitrogen content the tobacco was 
dark and oily and the quality was con
sidered lower than tobacco grown with 
stable manure. It was apparent that 
the poultry manure must be used only 
at a very low rate if applied for tobacco, 
almost below the practical limit of 
application with a manure spreader. 
Several instances have been noted of 
adverse effects of continued and heavy 
use of poultry manure in connection 
with tobacco growing. In one case, 
the manure from 1,000 layers had been 
used to fertilize a two-acre field for 
several years in succession and tobacco 
was grown continuously. Late in Aug
ust, the crop was only about eight 
inches tall while in contrast, a small 
corner of the field which had been in 
a peach orchard until the year preced
ing had an excellent growth of tobacco.

Soil tests indicated an extremely high 
salt concentration for all constituents 
tested in the portion of the field where 
the crop was poor, whereas in the good 
part of the field, the'concentrations were 
adequate but far from abnormal.

Sheep manure at 10 tons per acre 
was found to be a very good source as 
it ranked fourth in the new series, fol
lowing surface application of stockyard 
manure and the sewage sludge treat
ment, which continued to maintain 
their second and third positions. The 
other treatments showed little change 
in relative position in yield indicating 
that the previous tests had established 
their relative value.

The association of high potash con
tent with high quality and resistance 
to leafspot diseases has been established 
in the areas in which tobacco is grown 
on sandy soils, notably Connecticut and 
Maryland. Under those conditions, an 
application of 200 pounds of potash 
(K 20 )  per acre has resulted in leaf 
contents of five to six per cent. Recent 
studies1 on Hagerstown silt loam at 
Lancaster indicate a similar relation
ship at markedly higher levels of potash 
supply as shown in Table 1.

In every instance, yield was regu
larly increased by band application and 
supplemental potash. Half of the extra 
potash was broadcast before plowing 
and half applied broadcast after plow

1 Report of the Chief of the Bureau of Plant 
Industry, Soils and Agricultural Engineering, Agri
cultural Research Administration, 1947, p. 45. j

T a b l e  I . — P o t a s h  I n t a k e  o f  S e e d l e a f  T o b a c c o  o n  H e a v y  S o i l s  i n  1 9 4 6
A n a l y s e s  o n  T e n t h  L e a f

Fertilizer at Planting Supplemental

Yield Per cent Per cent Duration
lOOOLbs./A 6-9-12 Fertilizer Lbs./A Wrappers Potash of Bum in

(K,0) Seconds

K-Source Method Source Lbs./A

Sulphate Broadcast None 1,582 62 4.10 9.2 \
Sulphate Bands None 1,800 74 5.08 9.6
Sulphate Bands Sulphate 380 1,933 . 74 6.20 9.2 1
Sulphate Bands Sulphate 880 2,012 69 6.02 7.0
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ing and disced into the soil. The grad
ing was better with the band treatment, 
and bands plus 380-pound supplement 
(500 pounds K 20  per acre total), than 
with the broadcast or 1,000-pound total 
treatment. The potash content on 
leaves of the tenth position, counting 
from the bottom of the stalk, also 
reached its peak with the 500-pound 
per acre rate. The fire-holding capacity, 
based on a duration of 10 seconds as 
perfect burn, was the highest with the 
band treatment without supplement. 
As this tobacco was grown in a wet 
year, the burn was generally good, but 
a marked diminution occurred with the 
highest potash rate. This was prob
ably due to the great amount of sulphur, 
computed as 860 pounds per acre of the 
oxide ( S 0 3) or 344 pounds of sulphur 
(S).

The broader aspects of the problem

of tobacco culture in Pennsylvania in
dicate the need for the maintenance 
of a high level of nutrients and organic 
matter. This can be achieved by the 
use of a sod crop in the four-year rota
tion of tobacco, wheat, hay, and corn, 
with proper mineral fertilization of 
all the crops. The use of manures to 
improve the physical condition of the 
soil is necessary, but their use may be 
distributed among the crops rather 
than concentrated on the tobacco 
crop. A variety of sources of barn
yard manures have been tested and 
found acceptable. Poultry manures 
must be used with considerable care 
as to amount and time of application. 
Improved methods of fertilizer place
ment and supplemental applications 
have proven effective in raising the 
potash content of the crop to an ade
quate level.

Soil Conservation Haises . . .  Crop Potentials
(From page 26)

crops without danger of erosion than 
if rotations are relied on to control 
erosion. Small grain acreage could be 
increased by 0.6 million acres over what 
it would be if rotations alone were de
pended upon to control erosion. At the 
same time meadow could be decreased 
by 6.2 million acres.

Increasing soil productivity by appli
cations of limestone, fertilizer, and 

1 manures and plowing under green 
manure or cover crops is an important 

|conservation practice. The degree of 
soil fertility that can be maintained 
greatly influences the type of rotation 

land also the supporting erosion control 
practices that are needed.

In many localities the application of 
lime and fertilizer is necessary before 
profitable legume and grass crops can 
be grown in the rotation. The farmer 

i who increases production per acre on 
the more nearly level land can use the 

jmore sloping land, where erosion is 
‘ most dangerous, for permanent pasture 
(or other erosion-resisting crops.

Nearly 119 million acres now in 
farms in the Upper Mississippi Region 
must be limed if they are to grow 
legumes. About one-fourth of the land 
that is suitable for crops already has 
been limed once. With an average re
quirement of from 254 to 3 tons of 
limestone per acre, about 250 million 
tons of limestone or its equivalent are 
needed to correct soil acidity on the re
maining cropland.

Walter’s report indicates that at least 
an additional 16 million tons of lime
stone are needed each year to replace 
losses now taking place because of 
erosion, leaching, or removal by plants. 
In five of the eight states, the annual 
loss of calcium from the farm soils dur
ing the war was greater than the rate of 
application.

Prior to the war, farmers in the eight 
Upper Mississippi Valley states were 
applying fertilizer containing 189,000 
tons of plant nutrients. During the 
war this increased to the equivalent of
401,000 tons of plant nutrients. To re
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store and maintain fertility through the 
post-war years the study indicates that 
farmers need to apply at least 1,711,000 
tons of plant nutrients in fertilizers— 
an increase of nine times over pre-war 
application. Accompanying this fer
tilizer would be the application of
4,770,000 tons of plant nutrients in 
manure.

Corn Belt state production adjust
ment committees (PM A ) suggest the 
use of fertilizer on about 50 per cent of 
the cropland compared with 19 per cent 
so treated in 1943. These committees 
also estimated that about 41 per cent of 
the pastures in the Corn Belt need 
fertilizer; an estimated 1.7 per cent 
were so treated in 1943.

Cultivated crops remove an average 
of about 8 pounds of phosphate per 
acre each year and pasture crops re
move about 2 pounds. Almost equal 
quantities are lost annually as a result 
of erosion and leaching. Crops take 
about 21 pounds of potash per acre each 
year and pastures use 9 pounds. Ero
sion and leaching cause losses estimated 
at about three times this figure. Many 
soils have reached the point where fer
tilizer is now necessary if any crops are 
to be raised profitably.

Although it is difficult to determine 
how much of the increased production 
claimed by farmers following a good 
conservation program is a result of the 
individual practices, it is known that 
they all play their part. Some of the 
increased production comes from keep
ing the fertile topsoil in place and pre
venting seeds and fertilizers from being 
washed away or crops washed out.

Increased yields as a result of using 
commercial fertilizers on corn and 
other crops have been demonstrated for 
many years by farmers and State Ex
periment Stations in all parts of the 
Midwest where a lack of moisture is 
not a limiting factor. Conservation 
practices which conserve moisture make 
fertilizer more effective.

Seven years of accurate records kept 
on farms in Illinois show that corn 
yields on contoured fields were 12 per 
cent higher (6.9 bushels increase) than

yields from corn grown in the tradi
tional straight rows on the same soil 
type on the same farms. The same 
tests indicated that contouring increased 
soybean yields 13 per cent and oats and 
wheat yields 16 and 17 per cent re
spectively.

Use of contouring or other erosion 
control practices as part of a complete 
farm conservation plan increases yields 
for three reasons: (1 ) Soil erosion is 
retarded or eliminated; (2 ) a greater 
proportion of the cropland can be in 
grain without danger of erosion; and 
(3 ) plant-food elements and soil mois
ture, which might otherwise be lost 
through runoff, are held in the soil.

Reports from 7,092 farms in the 
Upper Mississippi Region indicate that 
use of fertilizer increased farm yields 
from 43.1 to 57.4 bushels per acre, or
33.2 per cent. Use of fertilizer on small 
grain is already a common practice in 
the eastern and southern parts of the 
region. Reports from farmers indicate 
that fertilizer used on oats increased 
yields by an average of about 12 bushels 
per acre, or 34 per cent. Studies in
dicate that normal application of fer
tilizer resulted in an additional 140 
bushels of corn for each ton of fen 
tilizer and an additional 100 bushels of 
wheat for each ton of fertilizer applied.

Commercial fertilizer applied to 
roughages brings definite increases in 
yields. The supply of roughage under 
a conservation system of farming 
usually will be quite adequate for the 
number of livestock that can be han
dled. For that reason, farmers nor
mally will depend on carry-over effects 
from fertilizer applied on the small 
grain crop the previous year. Were 
fertilizers used on all small grains, the 
carry-over effect would gready boost 
the yield of nearly 30 million acres of 
hay and rotation pasture. Moderate 
quantities of fertilizer applied direcdy 
to rotation hay and pasture crops in 
this region will increase yields at least 
50 per cent.

Commercial fertilizer on permanent 
pastures gives even more striking in
creases. Many farmers report doubled
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yields. The extent to which farmers 
can afford to fertilize permanent pas
tures depends on whether or not they 
need the additional feed. However, 
many pastures need fertilizers so they 
can provide adequate cover to prevent 
erosion, regardless of whether the feed 
is needed or not.

Before the war, farmers in the North 
Central States produced feed grain 
crops (1937-41) equivalent in feeding 
value to 66.1 million tons of corn per 
year. Under conservation farming, feed 
grain production might well provide 
the equivalent of 77.9 million tons of 
corn, or a 12 per cent increase. Pasture 
and hay land prior to the war pro
duced roughage equal in feed value to
91.3 million tons of hay. If recom
mended practices were adopted by all 
farmers, roughage production might 
equal the feeding value of 170 million 
tons of hay. Its quality would be 
higher than pre-war roughage because 
of increased amounts of legumes.

Farmers used roughage for about 45 
per cent of the livestock ration before 
the war. To use the feed produced 
under a complete conservation system 
of farming in these eight states, they 
would need to use roughage for about 
55 per cent of the livestock ration.

Obviously, this change in available 
livestock feed will require some 
changes in type of farming and live-

I stock numbers. Shifts in acreages and 
practices will be more radical on some 

J individual farms than the average 
change over the entire region. This 
will be especially true on farms where 
erosion is serious or where land has 
been pushed far beyond its natural 
capabilities to produce. Conversely, on 
some farms the change in acreagfe or 
total production of various feeds will 
be much less than average.

Dairy farmers could adjust to the 
change by shifting from corn silage to 
either legume-grass silage or hay for 
roughage. From the standpoint of 
actual income they probably would find 
it more profitable to feed a higher pro
portion of hay in the livestock ration.

Increasing beef production rather

than hogs offers one of the best solu
tions for the use of more roughage. In 
the pre-war years, hogs obtained 88 per 
cent of their feed units from grains and 
about 1 per cent from roughage. Beef 
cattle, however, consumed rations in
cluding about 30 per cent grain and 63 
per cent roughage. While cattle re
quired nearly one and one-half times 
as many feed units as hogs per pound 
of meat produced, they used the feed 
more nearly in the proportions that 
farmers would have it under a conser
vation system of farming. In this con
nection many individual farmers are 
beginning to use a much larger amount 
of roughage especially alfalfa-brome 
grass pasture, in pork production.

With the increased pasture and hay 
that would be available, the Corn Belt 
and Lake States probably would in
crease livestock production about 40 per 
cent to utilize the available roughage. 
Complete use of all the roughage could 
mean a 20 to 25 per cent increase in 
dairy production and more than dou
bling of beef production. Hog produc
tion probably would return to about 
1937-1941 levels.

Assuming that farmers will produce 
40 per cent more meat in the North 
Central States than before the war and 
that most of the increase will be in the 
form of beef, they would need 140 
million bushels less corn, 800,000 tons 
less small grain, and about 24 million 
tons more hay or its equivalent in pas
ture than they would use to produce the 
same total amount of meat if beef and 
pork production were increased by 
equal percentages. This fact, reduced 
to similar words, means that increasing 
beef production requires less grain than 
increasing pork production an equal 
amount.

In addition to these increases in live
stock production the states would still 
raise considerably more feed grains, 
especially corn, than they would require 
for feeding on the farm. This means 
that farmers would continue to ship out 
grain.

Mr. Walter explained that changes in 
production in other regions undoubt
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edly would affect the changes in the 
Upper Mississippi Region. For ex
ample, changes in other regions in beef 
production, dairy production, or any 
other commodity might influence the 
change that would occur in these eight 
states. So a complete and accurate pic
ture of the effect of complete applica
tion of soil and water conservation for 
the United States or any one region can
not be obtained until similar studies are 
completed for all major areas.

Mr. Walter declared that it is de
sirable for the United States to know 
the possible production of its agricul
tural resources when properly used and 
conserved for continued production. 
Thus, we will know what can be pro
duced in physical terms, the extent to 
which we can increase our yields of 
food and fiber to meet the needs of an 
increasing population, or the extent to 
which we can be self-sufficient in times 
of national emergency. Equally im
portant is knowing how much food and 
fiber the United States can contribute 
to deficit areas of the world without 
destruction of its own soil resources 
and consequent danger to the future 
strength of the nation.

Land is only one factor of production. 
Agricultural output depends largely 
upon the degree to which labor, equip
ment, and materials are combined with 
land. But the land and water resources 
must be preserved if the production of 
food and fiber is to be maintained.

Agricultural production and soil con
servation are closely related because con
servation maintains the basic resources 
on which agriculture depends. Many 
of the recent improvements in crop pro
duction, including conservation meas

ures, the report states, are of a perma
nent nature and will not be abandoned 
if markets shrink.

If agricultural surpluses should ap
pear, farmers will not find a solution 
in reducing soil conservation. Adjust
ment of production to reduced market 
demand for certain items might mean 
using the highly productive lands less 
intensively or it might call for develop
ing new outlets for agricultural prod
ucts. This does not conflict with the 
idea that conservation farm plans 
should permit the production of the 
commodities demanded in the markets. 
A change in market outlet due to a 
shift in demand will call for a change 
in conservation plans to meet the new 
situation. The type of farm conserva
tion plan which farmers are developing 
with the help of Soil Conservation Serv
ice technicians, obtained through their 
locally organized soil conservation dis
tricts, is flexible enough to permit these 
adjustments when needed.

The changes made on each farm will 
depend on the physical factors (soil 
type, slope, and degree of erosion), the 
type of farming the individual prefers, 
and the relative prices for crops and 
livestock he can produce. Every farmer 
has a choice of alternative methods pro
viding equally effective conservation 
systems of farming, any one of which 
is designed to control erosion and main
tain the productivity on his farm. 
Therefore, the farmer can choose the 
type of conservation farming that will 
conserve his soil, increase his farm’s 
production to the maximum extent, and 
return the most profit at the same time 
he protects his soil and water resources 
for continued use.

Soil Analysis—Western Soils

{From page 14)

measure of soil texture, especially the 
clay content; and since the clay fraction 
is in greatest part the soil fraction pos
sessing the property of cation exchange, 
it is an approximate measure of the

exchange capacity of the soil. These 
two latter relations are illustrated in 
Figures 5, 6, and 7 representing mois
ture equivalent, base exchange capacity, 
and clay determinations for a group of
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F ig  6 .  S h o w in g  p r a c t ic a l  l in e a r  r e la t io n  b e tw e e n  
m o is tu r e  e q u iv a le n t  a n d  p e r  c e n t  c la y .

scattered widely throughout the West. 
The values used to interpret the analyses 
have been calibrated from field tests 
with alfalfa and vegetable crops but also 
are based on experience in the tillage of 
these soils and other crops grown 
thereon. The chemical analysis of the 
soil is not a panacea for all growth prob
lems. It will not show faulty cultiva
tion, poor soil structure, and other phys
ical characters which are closely allied 
with the productive capacity of the soil. 
The last 20 years have shown commend
able progress in soil analysis and its in
terpretation, but the need for similar 
laboratory methods for determining soil 
structure, rate of water penetration, and 
other physical characters is imperative 
for properly examining Western soils.

semi-arid Western 
soils.

Summary

The soil tests 
discussed in this 
article are those in 
use at the Arizona 
Experiment Sta
tion. They are 
believed to give 
satisfactory indices 
when used to de
termine the avail
ability of phos
phate, nitrogen, 
and potash in al
kaline - calcareous 
soils which are

Per Cent Cloy

F ig .  7 .  S h o w in g  p r a c t ic a l  l in e a r  r e la t io n  b e tw e e n  p e r  c e n t  c la y  an d  
re p la c e m e n t  c a p a c ity  o f  s o i l .

How Much Lime Should We Use?
( From page 20)

roots can penetrate to considerable 
depths, the oxidation keeps nutrients 
available in a widely expanded rooting 
area, and our plants can grow and with
stand long periods of dry weather. 
What is equally as important is that 
our crops do not drown when we have 
an inch or more of rainfall during hot 
weather.

The amount of lime that is needed 
on a given soil is not always evident. 
On soils that have been fertilized 
heavily in the past, particularly where 
a plow sole exists, the pH of the soil is 
no indication of the lime content. In 
our soil-testing laboratory we test many 
soils that have a pH of 6.4 to 6.8 and 
yet have a very low reading of calcium.
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This is probably brought about by slow 
diffusion of ions. Such soils when 
limed may drop in pH. One such soil 
that I have in mind tested 6.6, and 
after three tons of dolomitic limestone 
were applied, the pH a year later was
5.8 but the calcium reading had in
creased from negative to high with the 
quick soil test. The crop growth was 
very much better. People who have 
not worked with Coastal Plain soils 
cannot appreciate this happening in a 
soil.

We have another series of plots in 
which we went to considerable trouble 
to lime both subsoil and topsoil. The 
pH of the check plot is 6.0 while 5 tons 
of limestone in the subsoil and 5 tons 
in the topsoil increased the pH to 7.0.

Overliming?

We established a series of lime plots 
on a Sassafras sandy loam soil for orna
mentals. The pH of the soil was 5.4. 
Dr. L. L. Danielson from this Station 
was interested in overliming injury and 
set up the plots as indicated. The 
plants growing on the plots include five 
varieties of azaleas, camellia, rose, gar
denia, nandina, lily and gladiolus. Box 
and several other shrubs are to be 
planted. The plot treatments are as 
follows: Plot 1, 100 pounds of sulphur; 
Plot 2, 50 pounds of sulphur; Plot 3, 
Check; Plot 4, 4 tons; Plot 5, 8 tons; 
Plot 6, 16 tons; and Plot 7, 32 tons of 
dolomitic limestone per acre. Small 
shrubs were set except gardenia, where 
rooted cuttings were set. After one 
year’s growth the gardenias in the high- 
limed plots are 12 to 14 inches tall and 
well branched. In the 100 pounds sul
phur plot they died out. In the check 
plot they were stunted and showed yel
low leaves not unlike many we see 
growing in private plantings. Any ab
normalities that showed up were in 
plots 1, 2, and 3.

I mention this experiment because it 
has brought out some things that are 
not in the “book.” In the heavy-lime 
plots, azaleas are deep rooted. Every
one says that azaleas are shallow rooted

and must be mulched. I have always 
claimed that the depth and extent of the 
root system of most of our plants is de
termined by soil conditions, and not by 
the genetic inheritance of the plant, and 
when I see shallow rooted plants it is an 
indication to me that the soil is not 
suited. Furthermore such soils are not 
suitable for studying fertilizer problems. 
When this condition exists our basic 
problem is soil physics and chemistry 
and not plants.

M inor Elements

We are finding more and more minor 
element deficiencies in our crops. We 
have found these on soils where root
ing is shallow. I feel that to correct 
the minor element deficiency in such a 
soil will bring the yield up to a certain 
level but it still is not a good yield. To 
get a really good yield the basic prob
lem must be corrected. Therefore, I 
haven’t been able to work myself into 
a frenzy about our minor element de
ficiencies and I have little sympathy 
with overliming data. I have corrected 
more minor element deficiencies with 
additional magnesium limestone than I 
have with additional minor element 
material except where they occur on 
high-lime content soils.

Every pound of dry matter that is 
produced requires a certain amount of 
nutrient material, and the more yield 
we harvest the more we need. If we 
add lime and increase our crop yield 
to the point where we don’t have 
enough manganese to go around, why 
do we call this overliming injury in
stead of manganese deficiency? Why, 
when we apply high calcium lime to a 
soil and get magnesium deficiency, do 
we call it overliming injury instead of 
magnesium deficiency? If we use too 
much potash and see calcium deficiency 
symptoms we don’t say “over potash 
injury.” We correct it. If we apply 
too much superphosphate and get nitro
gen deficiency, we don’t say “over phos
phate injury.” We correct the nitrogen 
deficiency..

From the plant point of view we
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are concerned with a balance between 
nutrient materials. From the soils 
point of view we are concerned with 
good tilth or physics. We can’t have 
one without the other and when we 
are ready to interpret data we should 
be sure that we have the house in 
order.

I have spent a lot of Experiment Sta
tion time and money trying to find the 
best method of applying fertilizer and 
I have had some big differences, but 
those differences were not brought 
about by the actual placement of the 
fertilizer so much as by the change in 
the condition of the soil. I have come 
to the conclusion that when the soil is 
once in good condition it makes little 
difference where that fertilizer is placed 
so long as it doesn’t injure the roots 
and it is deep enough so the roots can 
reach it.

With the above thoughts in mind, 
properly evaluated, I am convinced that 
we can take almost any soil and make 
it productive. There are a lot of sub
marginal acres that can be made to 
produce far bigger yields than we now 
harvest from some of our best land. It

may cost more at the present time than 
the returns from the crop the first year 
or two, but that should not deter us 
from finding out how to do this. It is 
the job of everyone connected with an 
agricultural experiment to decide what 
the goal should be 10 or 20 years in the 
future even though at present we may 
not find certain practices profitable.

There is one thing that we must do 
regardless of anything else, and that is 
to find out how to get the most from 
an acre of ground regardless of cost, 
because the time is coming when we 
will need many times the food that we 
now produce. Our average yields are 
a disgrace to the effectiveness of the 
Agricultural Experiment Station pro
gram. We need more coordination 
within and to get away from the idea 
of crop people working by themselves 
in their little cubby holes. We need 
to do more than follow the leader. We 
have to get away from the idea of try
ing to prove that our fellow workers 
are wrong. We must be open-minded 
and criticize constructively rather than 
destructively. Let’s try things that are 
not in the book.

Pilots for Plowmen
(From page 5)

lanwithout a careful scrutiny and a pL.. 
that fails to meet and conquer criti
cism does not deserve to live.

FAR be it from me to gloss over mis
takes that were made in adopting 
extension education to the open coun

try. We made plenty. We make 
them yet and will keep on blunder
ing and feeling along in a somewhat 
inept way, which is human and not 
divine. I know some of the county 
agents who were time-servers and weak 
sisters back in the days beyond recall. 
A few of them were moral scalawags 
and got the quick dismissal. But I 
whack this typewriter in pride because 
99 per cent of the county extension 
agents and specialists within my field

of vision have done far more for others 
than for themselves. A few of them 
sacrificed so much time and spent such 
long hours away from home that they 
injured their health and left their home 
folks neglected. None of the “court 
house crowd” who were wont in for
mer times to be jealous of the county 
agent would devote as steady attention 
to detailed duty or make so much of 
other people’s problems. We might 
make exception here to the county sher
iff, but he was usually not as welcome 
afield as the extension man.

For awhile we had some trouble in 
my State in adjusting the local profes
sional and businessmen to the new ex
tension program. Nowadays they are 
its greatest supporters, aside from the
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farmers. I have heard veterinarians 
complain about the services of the 
agent in bovine midwifery or sick pig 
cases. The stock buyers disliked any 
cooperative organization on the agent’s 
part. Recommendations on mineral 
mixtures of a home-made variety, cheap 
and effective, often ran counter to some 
merchant’s wares. Yet today the civic 
clubs that meet every week in the 
town’s hotel for a rousing gabfest usu
ally have the county agent on the ex
ecutive committee. Petty matters some
times still bob up, but the air is a lot 
clearer, believe me.

In any discussion of this nature anent 
the extension service, it would be folly 
to omit the contribution made by the 
active and farsighted farmers them
selves. This is no applied system 
rammed down from above. It derives 
its juice and substance from the soil 
and the satisfaction and aid of the tiller 
and feeder, who see in research and the 
adoption of it a way out of difficulties.

Had there been no trail blazed by 
county extension methods for 25 years, 
the success of the myriad of new agen
cies enlisted in modern agricultural 
policies would have been far less effec
tive or lasting. Moreover, the exten
sion system will outlast them all— 
and this is no more of a criticism than 
to say that your body outlasts a new 
suit of clothes.

TH E splendid way in which these 
newer agencies and the county 

agent system work together is exempli
fied well in the scores of big soil conser
vation field days we have witnessed 
lately. Jobs of staggering physical im
mensity are done in six or eight hours 
by huge crews of organized and trained 
volunteers, with a background of educa
tional value. They get the spotlight of 
publicity too. Last month several news
papers in Washington, D. C., had spe
cial farm editions teeming with facts 
and figures and news pictures galore, 
telling the story of a new kind of rural 
work festival near old historic Harper’s 
Ferry. Maybe the spirit of John

Brown rides no more in that locality, 
but freedom from a worse kind of 
slavery is assured by soil-conserving ter
races and contours. Its object is peace, 
not prejudice. •

1 submit that much as the extension 
service could and does perform 

alone, it is this alliance of the engineers 
and soil experts with the farm leaders 
and committee specialists that brings us 
a dawn of hope, where small demonstra
tion plots and plowing matches or corn 
husking contests were once the main 
attraction. The wise county agent and 
his sister, the home demonstration lady, 
welcome such help even if some of the 
honors have to be divided. There is 
no place in our structure for disruptive 
rivalry. American agriculture, the big
gest food factory in the world, has need 
of unity and cooperation in all its enter
prises. This goes for the youth move
ment too, where wrangling among 
guides and mentors is not becoming or 
constructive.

Getting the news and advisable meth
ods on farming to the county agent’s 
bailiwick is primarily the spot job 
of the radio station now. But the, 
farm press is always an eager associ
ate. Farm editors have as a rule en
dorsed and contributed to the exten
sion service through the teeming years. 
They have found the county agent will
ing to ride with them and introduce 
them to exceptional “success stories.” 
They filled many columns with articles 
written by extension workers. When 
some worthy individual in this group 
quits after many years of duty, he of
ten gets a “hand” in the farm journals. 
Such a case is to be noted in a page torn 
from an Indiana farm paper, wherein 
the 35 years of field effort in behalf 
of hog breeding and feeding on the 
part of John Schwab of Purdue Uni
versity is told with relish. John gradu
ated from Iowa State College in 1913, 
and he became the very first hog spe
cialist hired under the Smith-Lever 
Act of 1914. From thin on, he de
voted his waking hours to “mortgage
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lifting” via the pork route to profits. 
Yet this is not so mundane and com
mon a lot as one might hastily believe. 
For out of good roast pork well-relished 
comes sustenance for good endeavor, 
and from pigs well-fattened on ripe 
corn and supplements come ways and 
means for a broader and a fuller farm 
life. (These are my own sentiments, 
not those of John or the Guide itself.)

I have always felt that in our way 
of life there is a good niche reserved 
in the hall of fame and high regard 
for folks who do the ordinary tasks a 
little better, without vainglory or pub
lic acclaim. Besides, when such folks 
are called to final reckoning there won’t 
be much argument about how they 
stood on imponderables and interna
tional vexations, because they stayed 
home and tended to their knitting so 
that somebody would have a sock to
fill.

This big extension job could not be 
done alone by the relatively few per
sons hired at present in an official ca
pacity by the cooperative service. They 
are just the key people who unlock 
the door of opportunity which is pushed 
open by many other hands. I have here 
a recent summary of the enlistment 
of extension workers.

T HE grand total of county agents, 
home agents, 4-H leaders and field 

specialists numbers 11,440. There are

! 3,107 agricultural counties in the coun
try, and 117 directors and assistant 
directors at State headquarters. White 
county agents total 2,967, and their 
assistants number 1,525. Negro county 
agents'number 351. Home demonstra
tion agents listed total 2,327, assisted 
by 622 persons. In the colored field 
there are 369 home agents at work. 
There is shown a comparison with 
numbers a year ago. It indicates a 
gain of 20 county agents and a loss of 
10 demonstration agents, made up, 
however, by a gain of 49 assistant wo
men agents. County agents possess

20 State leaders and home demonstra
tion work claims 43 State leaders.

In the realm of 4-H clubs the pres
ent statistics enumerate 58 white and 
7 Negro State leaders, a total of 161 
assistant State and district leaders, with 
516 county leaders and 142 assistant 
leaders of both races.

Em p l o y m e n t  of extension subject
matter specialists in 1948 footed to 

1,876. New York boasts the most of 
these specialists, or 131. Texas with 
243 county agents heads that category, 
not including the Negro county agents 
numbering 47. Again in the distaff 
side of things, Texas tops with 181 
white and 45 colored home agents. 
Away out in the Pacific is the territory 
of Hawaii, claiming at least nine per
sons working as county agents and a 
similar roll call of women agents. 
Alaska has one county agent and two 
home agents.

So the march is on. Growth is just 
rapid enough to be safe and sane. Only 
the time-tried and acceptable programs 
last.

In concluding this reverie on exten
sion matters, let me quote some of the 
concrete objectives of agricultural ex
tension, taken from a piece written 
by C. B. Smith. It puts into a small 
frame the creed which appeals to the 
best and most practical folks who have 
seen the parade go by for lo, these 
many years.

“To bring the farmer knowledge and 
help that will enable him to farm still 
more efficiently and to increase his in
come.

“To encourage the farmer to grow 
his own food, set a good table, and live 
well.

“To help the members of the farm 
family to a larger appreciation of the 
opportunities, the beauties, and the 
privileges of country living, and to 
know something about the world in 
which they live.
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“To promote the social, cultural, 
recreational, the intellectual, and the 
spiritual life of rural people.

“To place opportunity before rural 
people whereby they may develop all 
their native talents through work, 
recreation, social life, and leadership.

“To build a rural citizenry, proud of 
its occupation, independent in its think
ing, constructive in its outlook; capable, 
efficient, and self-reliant, with a love 
of home and country in its heart.”

I really think this covers it pretty 
well and soundly. Even in this day 
of great technical skill and the high 
degree of self-reliance coming to elec
trically equipped homesteads provided 
with good equipment and facilities for 
their own comfort, we must have the 
common touch and the neighborly feel
ing. We cannot afford to dwell unto 
ourselves alone.

There is thus left to farm communi
ties the key through extension methods 
(their own and that of the State-Fed
eral County system) a sure means of 
retaining elements of the pioneer spirit 
that made us strong originally. That 
spirit was teamwork and friendly inter
course, not frigid self-satisfied aloof
ness. If it is true, as one Midwest 
farmer just said, that today all we have 
left in the older farming sections to tie 
us together is the cooperative marketing 
unit, then we need something deeper 
and sounder.

Extension can teach and reach out 
among farmers for the remedy against 
smugness. If success coats us over with 
a sort of insulation from the rest of so
ciety by dint of technical self-sufficiency, 
it’s time to get back on the circuit again.

Hence there remains a vestige of 
rural religion to cultivate that acts as 
a challenge to modern extension pro
grams, and that religion has no finely 
drawn creed, but is broad enough and 
warm enough to sustain us all.

If the extension man is the plowman’s 
pilot, he must not forget that there is 
some remote connection yet, even in 
this scientific age, between the plow 
and the stars!

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte Soil Testing Service is the 
direct result of 27 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com
pensate for any special soil conditions 
encountered.
Methods for the following are avail
able in single units or in combination 
sets:
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calelum
Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with in
structions.
Illustrated literature will be sent upon 

request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.



August-September 1948 53

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

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

Circulars
T o m a to e s  ( G e n e r a l )  S w e e t P o ta to e s  ( G e n e r a l )
A sp a ra g n s  ( G e n e r a l )  B e t t e r  C o rn  (M id w e s t )  a n d  ( N o r th e a s t )
V in e  C ro p s  ( G e n e r a l )  T h e  Cow  a n d  H e r  P a s tu r e  ( G e n e r a l )

Reprints
N -9  P r o b le m s  o f  F e e d in g  C ig a r le a f  T o b a c c o  
F - 3 - 4 0  W h e n  F e r t i l i s in g ,  C o n s id e r  P la n t- fo o d  

C o n te n t  o f  C ro p s  
S - 5 - 4 0  W h a t I s  th e  M a tte r  w ith  Y o n r  S o i l ?  
1 1 -1 2 * 4 2  W a r tfm e  C o n tr ib u t io n  o f  th e  A m e ri

c a n  P o ta s h  In d u s tr y  
1 - 2 -4 3  M a in ta in in g  F e r t i l i t y  W h e n  G ro w in g  

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

D ia g n o s in g  P la n t  N u tr ie n t  N eed s 
F F - 8 - 4 3  P o ta s h  f o r  C itr u s  C ro p s  in  C a l i fo r n ia  
A -1 - 4 4  W h a t’ s in  T h a t  F e r t i l i s e r  B a g ?
H -2 -4 4  E ff ic ie n t  F e r t i l i s e r s  f o r  P o ta to  F a rm s  
A A -8 -4 4  F lo r id a  K n o w s H ow  to  F e r t i l i s e  

C itru s
Q Q -1 2 - 4 4  L e a f  A n a ly s is^ —A G u id e  to  B e t t e r  

C ro p s
P - 3 - 4 5  B a la n c e d  F e r t i l i t y  in  th e  O r c h a r d  
Z -5 -4 5  A lfa lfa *— th e  A r is to c r a t  
D D -5 -4 5  A C ase  o f  C o m b in e d  P o ta s s iu m  an d  

B o r o n  D e f ic ie n c ie s  in  G ra p e s  
G G -6 -4 5  K n o w  Y o u r  S o i l
0 0 - 8 - 4 5  P o ta s h  F e r t i l i s e r s  A re  N eed ed  o n  

M an y M id w e ste rn  F a r m s
T T - 1 0 - 4 5  K u d su  R e sp o n d s  to  P o ta s h  
Z Z -1 1 -4 5  F i r s t  T h in g s  F i r s t  in  S o i l  F e r t i l i t y  
H -2 -4 6  P lo w -so le  P la c e d  P la n t  F o o d  f o r  B e t 

t e r  C ro p  P r o d u c t io n  
S - 4 - 4 6  P lo w -u n d e r  F e r t i l i s e r  U p s C o rn  Y ie ld s  
T - 4 - 4 6  P o ta s h  L o ss e s  o n  th e  D a iry  F a r m  
Y - 5 - 4 6  L e a r n  H u n g e r S ig n s  o f  C ro p s 
A A- 5 - 4 6  E ff ic ie n t  F e r t i l i s e r s  N eed ed  f o r  P r o f it  

in  C o tto n
H H -6 -4 6  M is ta k e s  V e rs u s  E s s e n tia ls  o f  P o n d  

M a n a g e m e n t f o r  F is h  
NN-1 0 - 4 6  S o i l  T e s t in g — A P r a c t ic a l  A id  to  

th e  G ro w e r & In d u stry  
W W -1 1 -4 6  S o i l  R e q u ir e m e n ts  f o r  R e d  C lo v er 
ZZ -1 2 - 4 6  A l fa l f a — A C ro p  to  U t il is e  th e  

S o u th ’s R e s o u rc e s  
A - l - 4 7  F e r t i l i s in g  V e g e ta b le s  b y  A p p ly in g  

F e r t i l i s e r  to  P r e c e d in g  C o v er C ro p  
G -2 -4 7  R e s e a r c h  P o in ts  th e  W ay f o r  H ig h e r 

C o rn  Y ie ld s  in  N o rth  C a r o lin a
1 -2 -4 7  F e r t i l i s e r s  a n d  H u m a n  H e a lth  
K -2 - 4 7  P o ta s h  P a y s  f o r  P e a s  a t  C h e h a lis ,

W a sh in g to n  
N -3 -4 7  E ff ic ie n t M a n a g e m e n t f o r  A b u n d a n t 

P a s tu r e s  
P -3 - 4 7  Y e a r -r o u n d  G ra s in g  
S - 4 - 4 7  R ic e  N u tr it io n  in  R e la t io n  to  S te m  

R o t  o f  R ic e  
T - 4 - 4 7  F e r t i l i s e r  P r a c t ic e s  f o r  P r o f i ta b le  

T o b a c c o
V -4 -4 7  D o n ’ t  F e e d  A lfa l f a  a t  th e  “ S e c o n d  

T a b le * ’
Y - 5 - 4 7  In c r e a s in g  G ra in  P r o d u c t io n  in  M is

s iss ip p i
Z -5 -4 7  B u ild in g  a n d  M a in ta in in g  G o o d  L aw n s

A A -5 -4 7  T h e  P o ta s s iu m  C o n te n t  o f  F a r m  
C ro p s

B B - 5 - 4 7  M o re  P a la t a b le  G ra s s  I s  M o re  N u tr i
t io u s

D D -6 -4 7  P r o f i ta b le  S o y b e a n  Y ie ld s  in  N o rth  
C a r o lin a

G G -6 -4 7  C o r r e c t iv e  M e a s u re s  f o r  th e  S a l in ity  
P r o b le m  in  S o u th w e s te r n  S o ils

11- 8 - 4 7  W h o le -fa r m  D e m o n s tra t io n s  
M M -8 -4 7  F e r t i l i s in g  P o ta to e s  E c o n o m ic a l ly  

in  A r o o s to o k  C o u n ty , M a in e  
N N -1 0 -4 7  L e t ’s  R e p la c e  G u e ss in g  w ith  S o i l  

T e s t in g
P P - 1 0 - 4 7  P o ta s h  F e r t i l i s a t io n  o f  A l fa l f a  in  

C o n n e c t ic u t  
S S - 1 0 - 4 7  S o i l  F e r t i l i t y  a n d  M a n a g e m e n t 

G o v e rn  C o tto n  P r o f i ts  
T T - 1 1 - 4 7  H ow  D iffe r e n t  P la n t  N u tr ie n ts  I n 

f lu e n c e  P la n t  G ro w th  
V V - 1 1 -4 7  A re  Y o u  P a s tu r e  C o n s c io u s ?
X X - 1 1 - 4 7  F a l l  a n d  W in te r  G ra s in g  in  M is

s iss ip p i
Y Y - 1 1 - 4 7  B o r o n  f o r  V e rm o n t  F a r m s  
Z Z -1 1 -4 7  S o m e  T h in g s  to  T h in k  A b o u t 
B B B - 1 2 - 4 7  T h e  M a n a g e m e n t o f  M in t S o ils  
D D D -1 2 -4 7  F lo r id a  G ro w s G o o d  P a s tu r e  o n  

C o a s ta l P la in  S o ils  
A - l - 4 8  L e t ’ s F o s te r  F e r t i l i ty  
B - l - 4 8  P o ta s h  S u p p lie s  f o r  1 9 4 8  
C - l - 4 8  F e r t i l i s e r s  D o u b le  an d  T r e b le  G ra in  

Y ie ld s  in  N o rth e r n  W is c o n s in  
D - l - 4 8  A G o o d  C o m b in a t io n : L e sp e d c sa

S e r ic e a  a n d  C rim so n  C lo v e r  
E - 2 - 4 8  R o o t  R o t  o f  S w eet C lo v e r  R ed u ced  

b y  S o i l  F e r t i l i ty  
F - 2 - 4 8  S w a p p in g  P la n t  F o o d  f o r  C o rn  
H -2 -4 8  S o i l  T e s t in g  an d  S o i l  C o n s e rv a tio n
1 -2 -4 8  S u c c e s s  w ith  A lfa l f a  in  A la b a m a  
J - 2 - 4 8  T h e  New F r o n t ie r  f o r  M id w este rn  

F a r m e r s
K - 3 - 4 8  P e a n u t  L a n d  a n d  W h a t I t  N eeds 
L - 3 - 4 8  R a d io is o to p e s : A n In d is p e n s a b le  A id  

to  A g r ic u ltu r a l  R e s e a rc h  
M -3 -4 8  H it t in g  th e  T a r g e t :  1 0 0  B u . C o rn  

P e r  A .
N -3 -4 8  G ro u n d  C o v er
0 - 4 - 4 8  L e g u m e s Im p ro v e  D r a in a g e  a n d  R e 

d u c e  E ro s io n  
P - 4 - 4 8  F a r m  P r o b le m s  o f  th e  C o tto n  B e lt  
Q - 4 -4 8  A 5 ,0 0 0 - A c r e  W a te r  G a rd e n  ?
R - 4 - 4 8  N eeds o f  th e  C o rn  C rop  
S - 4 - 4 8  O rg a n ic  M a tte r  an d  O u r  F o o d  S u p p ly  
T -4 - 4 8  W in te r  G ra s in g  In c r e a s e s  S o u th e rn  

L iv e s to c k  P r o f i ts  
U -5 -4 8  F e r t i l i s e r  C o n s u m p tio n  an d  S u p p ly  

in  th e  N o rth  C e n tr a l  S ta te s  
V - 5 - 4 8  M o re  A b u n d a n t L iv in g  w ith  S o il  

C o n s e rv a tio n  
W - 5 -4 8  W ill T h e s e  New T o o ls  H e lp  S o lv e  

S o m e  o f  O u r  S o i l  P r o b le m s ?

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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' W h m n i u

Old Lady at Poultry Show: “What 
kind of chickens are those?”

Attendant: “Capons.”
Old Lady: “I ’ve heard so much about 

’em, will you sell me a setting of their 
eggs?

An outbreak of smallpox in a south
ern city caused an order to be issued for 
the immediate vaccination of all citi
zens who had not been thus immunized 
within the year. To facilitate the work, 
each voting precinct had its own vac
cination unit and residents were re
quired to report to it as soon as pos
sible.

A negro mammy applied at the 
wrong place. “Sorry, mammy,” said 
the doctor, “You’ll have to be vaccinated 
in your precinct.”

“So das it,” said mammy righteously 
indignant. “De white ladies gets vac
cinated in de ahms and de laigs—and 
we gets it in the precinct.”

Jimmie carried the following excuse 
to the teacher the next morning: “Please 
excuse Jimmy from being absent. He 
had a new baby brother. It was not 
his fault.”

First Student: “I like mathematics 
when it isn’t over my head.”

Second Student: “That’s the way I 
feel about pigeons.”

Bride (viewing twin beds): “Ooohh!” 
Husband: “What’s the matter, dear?” 
Bride: “I thought we were going to 

have a room to ourselves.”

BUGHOUSE FABLE

“Will you please drive off the track?” 
asked the motorman. The truck driver 
promptly drove to one side.

“Thank you ever so much,” added 
the motorman, with a smile.

“You’re very welcome,” responded 
the truck driver, “but you must pardon 
me seeming careless. I had no idea 
your car was so near.”

• # •

There are four kinds of women: Fat, 
Skinny, O.K., and “Get-a-load-of-herH

# * #

Lady: “How much are those toma- 
toes?

Grocer: “Seven cents a pound,
ma’am.”

Lady: “Did you raise them your
self?”

Grocer: “Yes, they were five cents 
a pound yesterday.”

*  *  #

Who hasn’t heard about the Scotch
man who was nearly pummeled to 
death because he thought the sign on 
the door said “Laddies?”
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FERTILIZER BORATE
m & ie  e c c M a

FOR AGRICULTURE
Authorities have recognized th at the depletion of Boron in 
soil has been reflected in lim ited production and poor quality 
of numerous field and fruit crops.

Outstanding results have been obtained with the applica
tion of B orax  in specific quantities, or as part of the regular 
fertilizer mix, improving the quality and increasing the pro
duction of alfalfa  and other legumes, table beets, sugar beets, 
apples, etc.

T h e  work and recom m endations of the S tate  Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food elem ent and is com m only obtained 
from  B orax  since the elem ent does not occur in the pure 
form. Fertilizer B orate  is a semi-refined product containing 
9 3 %  Borax.

Fertilizer B o rate  was placed on the m arket by the m akers 
of “20  M ule T eam  B orax” as a fertilizer grade product to 
save cost of refining and hence to supply B orax at the low
est co st

Fertilizer B o rate  is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.
NEW YORK • CHICAGO • LOS ANGELES
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When you use V -C  Fish Pond Fertilizer, you can see the results 
of V-C’s better plant foods in the size and the number of the 
fish you catch. The large bream above is from a fertilized pond; 
the small bream, of the same age, is from an unfertilized pond. 
V-C Fertilizer grows more fish and bigger fish, by growing 
plankton algae—a tiny water plant fish depend on for food. 
For full information, write to the address below for your free 
copy of “ Good Luck for Fishermen.”
There is  a  V -C  Fertilizer, containing V -C ’s better plantfoods, manu
factured to meet the needs of every crop on every so il on every farm.

V IR G IN IA -C A R O LIN A  CHEMICAL C ORPO RATIO N
Richmond Trust Building, Richmond 8, Virginia 

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. 
Baltimore, Md.« Carteret, N.J. • E. St. Louis, III.* Cincinnati, 0.* Oubuque, la.

r r %

V !

Make the 
good earth 

better I



THE PLANT 
SPEAKS

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

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

T H E  PLA N T  SP E A K S T H R U  D E F IC I
EN C Y SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  PLA N T  SP E A K S, S O IL  T E S T S  
T E L L  US W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  P L A N T  SP E A K S T H R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PL A N T  SP E A K S T H R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

OTHER 16MM. COLOR FILM S AVAILABLE 
FOR T E R R IT O R IE S INDICATED

Potash in Southern Agri- 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)
(West) Save That Soil (All)

Borax From Desert to Farm (All)

IM P O R T A N T  
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.



A  N ew  B o o k — (now  on th e  p ress)

DIAGNOSTIC TECHNIQUES
For

Soils and Crops
Their Value and Use in Estimating the Fertility 
Status of Soils and Nutritional Requirements of Crops

HISTORICAL INTRODUCTION  

by

Firman E. Bear

Chemical Methods for Assessing Soil 
Fertility

by Michael Peech
Correlation of Soil Tests With Crop 
Response to Added Fertilizers and With 
Fertilizer Requirement 

by Roger H. Bray
Operation of a State Soil-Testing Serv
ice Laboratory

by Ivan E. Miles and 
J . Fielding Reed

Operation of an Industrial Service 
Laboratory for Analyzing Soil and 
Plant Samples

by Jackson B. Hester

Plant-Tissue Tests as a Tool in Agro
nomic Research

by Bert A. Krantz, W. L. Nelson, 
and Leland F. Burkhart

Plant Analysis—Methods and Interpre
tation of Results

By Albert Ulrich

Biological Methods of Determining Nu
trients in Soils

by Silvere C. Vandecaveye

Visual Symptoms of Malnutrition in 
Plants

by James E. McMurtrey, Jr.

Edited by Herminie Broedel Kitchen, Associate Editor, Soil Science 

Specially priced at $2.00 per copy 

C opies can be obtained  fro m :

AMERICAN POTASH INSTITUTE, Inc.
1155 S ix te e n th  S t., N .W . W ash in g to n  6, D. C.

Printed in U.S.A
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THREE ELEPHANT BORAX
■E*

supply the boron .., 
where this important 

PLANT FOOD is needed

The productivity of crops can be seriously affected when a de
ficiency of boron in the soil is indicated. With every grow ing  
season, the need of boron becomes more and more evident.

When boron deficiencies are found, follow  the recommenda
tions of your local County Agent or State Experimental Stotions.

nil

D I S T R I B U T O R S

Arnold Hoffman & Co., Providence, R. I., Philadelphia, Pa., Charlotte, N. C. 
A. Daigger Or Co., Chicago, III.

Braun Corporation, Los Angeles, Calif.
Burnett Chemical Co., Jacksonville, Fla.

Dixie Chemical Co., Houston, Texas 
Dobson-Hicks Company, Nashville, Tenn.

Ferro Chemical Corp., Cleveland, Ohio and Detroit, Mich.
Hamblet & Hayes Co., Peabody, Mass.

Innis Speiden & Co., New York City 
Kraft Chemical Co., Inc., Chicago, III.

Marble-Nye Co., Boston and Worcester, Mass.
Southern States Chemical Co., Atlanta, Ga.

The 0 . Hommel Co., Pittsburgh, Pa.
Thompson Hayward Chemical Co., Kansas City, Mo., St. Louis, Mo., Houston, 

Tex., New Orleans, La., Memphis, Tenn., Minneapolis, Minn.
Joseph Turner & Co., Ridgefield, N. J. and Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, Calif., and Seattle. Wash. 
Additional Stocks at Canton, Ohio, Norfolk, Va., and Wilmington, N. C.

IN CANADA:

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

-in

American Potash & Chemical Corporation
11| 122 EAST 42nd STREET

1 231 S. LA SALLE STREET 
CHICAGO 4, ILLINOIS

214 WALTON BUILDING 
ATLANTA 3, GEORGIA

NEW YORK 17, N. Y.

3030 WEST SIXTH STREET 
LOS ANGELES 54,CALIF, |

“ Pioneer Producers of Muriate of Potash in America’
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One renews memories when . . .

Dnce A Grandpa 
\

7 IF T E R  you grow accustomed to being a Grandpa it is not so diffi- 
* *  cult as it sounds when the startling news first reaches you. The 
worst part is having it happen before you have had time to take stock 
of your capacity in that respect, or have enrolled in a suitable prepara
tory course which would familiarize you and indoctrinate you with 
the subtle duties that belong to that degree.

When the probably anticipated message arrives that your own off
spring has reproduced itself you feel like the cattle owner who has 
won a mere championship and then finds they have awarded him the 
grand championship to boot. You have been well inaugurated as a 
Dad, having had that title for several years, but the added prefix which 
comes with the advent of the grandchild has a peculiar feeling all its 
own.

I have been a Grandpa now for one ing a multiplicity of progeny one gen-
year, and it has come to me only once, eration removed.
I am therefore in no adequate position At any rate it has helped me to grow 
to chart a course for hopefuls compared somewhat more resigned to rattling
to the other numerous “ancient” guys false teeth, strange creaking and stifif-
who regard this honor by this time with ness of the joints, and deeper wrinkles 
blase indifference, owing to their hav- to steer the razor over. The fair, firm

3
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skfn of the grandchild and the buoyant 
energy of its vibrant body makes me 
think in a philosophical way of the 
fresh new leaf that pushes the dry and 
useless one to the ground after a hard 
winter. In other words, I am sustained 
by the evidence that there is a strong 
current of continuity in the family 
bloodstream that will probably carry on 
without artificial stimulation well into 
the twenty-first century.

There was a time when the most 
potent, illustrious, and august degree 
of Grandpa was conferred mostly upon 
men in their prime, as the result of early 
marriage and quick production of plen
tiful offspring. It was not unusual for 
a man to marry before his majority and 
to attain the Grandsire title in his early 
forties, so that he was in a position to 
boast of being a Grandpa before he 
reached the milestone of three score 
years. Unfortunately, the death rate 
then was much higher and good longev
ity not so pronounced as it is now, 
much to the disadvantage of braggarts 
inclined to super-paternal boasting.

T H E high cost of living undoubtedly 
cuts down the crop of Grandpas un

der peacetime conditions. This makes 
each one of the child prodigies more 
selective and valuable. But under the 
turmoil of wartime, the Grandpa out
put grew apace, and guys who never 
imagined they would land in this divi
sion so soon were promoted pronto by 
the old biological rule of race survival. 
The war also gave the Grandpas a lot 
more work to do than they usually have 
in normal times. When you must be 
the head of two or more expanding 
households instead of one which is de
clining, things get a bit thicker. Under 
such stress a Grandpa means more to a 
child than just something to make mon- 
keyshines with on rainy days.

But I see by the latest charts that the 
supercharged birthrate of recent years 
has begun a slow but sure backward 
dip, and the diaper supply is not such 
a dreadful shopping problem. Whether 
the cause of this is higher family ex

penses or whether the poor farmer and 
his support prices can be charged with 
the blame for a baby decline is not for 
me to answer. It’s just another one of 
those impossible “Grandpa” questions— 
too tough to solve by instant thinking.

Howsomever that may be, we’ve got 
quite a job on our hands to fetch up the 
extra kiddies who joined this world of 
woe during the turbulent war years just 
past. Hence we must guard our 
Grandpa crop from delinquency and 
hold them fast to the straight and nar
row path of duty. They must gird 
themselves for the strife as though there 
were no fond parents to advise them on 
the sanest rules for raising the infant 
coterie. You need not trouble your
selves about training the Grandma con
tingent meanwhile, as they just keep 
right on at their knitting and are never 
known to spoil a single childish whim. 
No books need ever be written about 
How to Be a Good Grandma. Save 
your wind and oratory for sires.

Grand paternity in my own immedi
ate family has a rather odd quirk to it.
I never saw but one of the grandparents 
out of the four nature allotted to me, 
and my own parents likewise never had 
the joy of knowing their own grand- 
sires or grandams. My paternal Grand
dad was born 100 years before I was, 
and the one on my maternal side would 
have been 92 at my birth. Thus I had 
no help from my parents or personal 
experience as a child to teach me how 
to wheedle or bluff things through with 
these elders, or how to resist juvenile 
finagling aimed at the old armchair in 
the chimney corner.

LIKEW ISE I wholly missed out on 
the hoary tales of the grandparents, 

redolent of pioneering and deprivations, 
strange wild critters and even wilder 
neighbors. Some of their folklore || 
reached me thinned out and adjusted by j 
parental communication, but it lacked I 
the snap and the verve of firsthand I 
recital. I am thus left without training;] 
or skill in the invention of whoppers! 
and blood-chillers to use when bedtime?
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draws nigh. I am obliged to call upon 
the handy radio chains for this link 
with the ghostly and murderous past.

Naturally, a bit later when the grand
children can read and study current lit
erature for themselves, the magazine 
racks are conveniendy supplied with all 
variety of colored comics and wonder- 
boys to whet their appetites for chivalry 
and worse. So the perplexed Grand- 
sire is not entirely left to his own scant 
resources for juvenile amusement and 
education in citizenship.

From this inadequate background 
(deprived of graybeard wisdom and 
traditional cozening) I realize that one 
can live and thrive as well without a 
Grandpa as though he had enjoyed 
this natural perquisite from teething era 
to wedding-ring time. That is, a Grand
dad is by no means necessary for the 
present welfare of the baby, albeit he 
really had a mission worth while in the 
first place. This brings you down to 
solid earth and stops you from being too 
conceited about it.

It is this consciousness that consoles 
me in my amateur attempts to perform 
the rituals of the ancient order, because 
I know that if it is possible for a kid 
to get along with absolute zero in 
Grandpas it is not going to make so 
much difference if my young offspring 
has only a decimal fraction of a Grand
pa to rely upon. By the time she is old 
enough to be discriminating in the 
choice of a Grandpa, the men of her

own age basking beside her in the 
moonlight will eclipse the wavering 
rays from a dim and distant “star” 
which is almost set.

Yet my own task in trying to measure 
up to one grandchild is a slight one be- 
side the work that is cut out for the 
prolific sire who has defied the tradi
tions of the times and can claim a 
dozen or more upstarts around his 
knees. He must parcel out his talents 
mighty thin, and there are rare times 
no doubt when he wishes nature had 
not been so indulgent with him and he 
could find a nice dark hole and crawl 
into it for a “long winter’s nap.”

One of my neighbors belongs in this 
class of overly gifted progenitors. He 
usually has two or three of the young
sters visiting his domicile constantly. 
During the holidays the whole ka- 
boodle arrives to make merry with him 
—while he is able to sit up and take 
it. I used to read those enchanting 
tales about sleigh bells and snow, and 
“going home to Grandpa,” and such 
throbbing sentimentality, and wonder 
why in thunder no such bonanza came 
my way. After a few weeks this season 
with just one young chick under my 
wing, I can discern the reason why my 
neighbor of the multiple offspring 
wears a haunted look. He finds it hard 
to live down his potent past.

IT  has been said that the chief privi
lege of being a Grandpa is the op

portunity to relive the charming inter
val of original parenthood. True, it is a 
trifle more remote and secondary, and 
lacks quite the sharp element of proud 
potency and vainglory of the first ex
perience. Yet it is indeed a revival time 
for long lost moments and pleasant in
cidents, with some restoration of old 
nostalgic activity and a wakening of a 
dormant spirit of play.

Things that were formerly shadowy 
memories return to please or plague 
you, and when you have spent a day’s 
round of hours with the tiny hopeful, 
the experience makes you admire your 

( Turn to page 50)



Starved Plants 
Shaw Their Hunger

f l .  2 > .  W o r y a n

Shreveport, Louisiana

SOMEONE has said, “If starved 
plants could only squeal like hun

gry pigs, we would pay more attention 
to their fertilizer needs.” Even though 
plants cannot squeal, they have means 
of telling us of their plant-food defi-

Left, complete fertilizer; center, starved for 
nitrogen; right, starved for potash.

ciencies, which we speak of as “hunger 
signs.” All crops require at least 10 or 
more different plant-food elements, and 
when the available supply of any one 
of these becomes exhausted, growth is 
seriously hindered. The symptoms of 
a deficiency may be regarded as the 
“language” plants use to tell us of their 
lacking in proper nourishment.

At times, it is very difficult to cor
rectly interpret the symptoms of plant- 
food deficiencies in the field due to the 
many environmental factors constantly 
affecting the plants. Prolonged periods 
of adverse weather, insects, and diseases 
may cause symptoms very similar to 
plant-food deficiencies. But when there 
is a question concerning the deficiency, 
chemical tissue tests can be made for 
nitrogen, phosphate, and potash, the 
three elements most likely to be defi
cient.

Deficiency Symptoms in Corn 

Nitrogen
When young corn plants are nitro

gen-starved, they are stunted and spind
ling in appearance. The leaves become 
greenish-yellow to orange-yellow in 
color, the tip ends gradually dying. 
When nitrogen deficiency occurs later 
in the growth of corn, yellowing of the 
tissues occurs first in the older leaves 
and follows the midribs from the tip. 
Later, the tip begins to dry and the 
whole leaf may become involved, which 
is frequently referred to as “firing.” 
Most people think “firing” is due di
rectly to dry weather, but this is not 
true. Many times corn plants will 
“fire” to the ears without ever wilting. 
When corn plants are suffering seri
ously for moisture, there will be wilting 
from the top to the bottom and not 
just “firing” on the lower leaves.

It has been a general belief that high 
yields of corn were impossible in the 
south due to “dry weather.” High yields 
of corn, over 100 bushels per acre, are

6
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Left to right: Starved for potash; starved for phosphorus; starved for nitrogen; a normal ear
which was grown with a complete fertilizer.

being obtained by a few people who 
are following good fertilization prac
tices, planting good hybrids with a high 
population of stalks per acre, and culti
vating properly. It should be thoroughly 
emphasized that the yellowing of corn 
leaves, which starts at the tip and fol
lows the midribs is a symptom of nitro
gen deficiency and not dry weather. 
When corn plants are suffering from 
dry weather, the tissues wither and dry 
out without the leaves necessarily be
coming yellow.

Generally speaking, one and one-half 
pounds of nitrogen are required to pro
duce one bushel of corn.

Phosphorus
When corn plants show no nitrogen 

deficiency and no potash deficiency, 
but have a retarded rate of growth and 
slow maturity, the trouble is usually 
phosphorus deficiency. The plants are 
spindling and dark green in color. The 
leaves and stems may become purplish 
in color.

Slightly over one-half pound of phos
phoric acid (P 20 6) is required to pro
duce one bushel of corn.

Potash
The first symptom of potassium de

ficiency is a diminution in the rate of 
growth of the seedlings and young 
plants. The young leaves become yel
lowish-green to yellow in color and 
sometimes only streaked with yellow. 
The edges and tips become dry and 
appear scorched. This marginal scorch 
is the outstanding leaf symptom. Ears 
produced on plants deficient in potash 
are usually chaffy nubbins. The tip 
ends of the ears are unfilled. The ker
nels that do form are poorly matured, 
starchy, and easily become infected with 
ear-rot organisms. Bacterial wilt and 
Helminthosporium may cause symp
toms similar to potash deficiency, but 
if there is any question as to the symp
tom, a tissue test for potash can be 
made.

Slightly more than one pound of pot
ash is required to produce one bushel 
of corn.

Magnesium
Recently, we have heard magnesium 

deficiency mentioned frequently. The 
symptoms are definite and easily recog
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nized. A slight yellow streaking de
velops between the parallel veins in the 
older leaves with severe magnesium 
deficiency. There is a definite and 
sharply defined series of yellowish- 
green, light-yellow, or even white 
streaks extending the entire length of 
the leaves. These streaked tissues may 
dry up and die and all the leaves may 
ultimately show the streaking.

Deficiency Symptoms in Small 
Grains

N itrogen

turn yellow, then brown, and finally 
die. A deficiency of potassium results 
in weak stem development in small 
grain plants approaching maturity.

9
Deficiency Symptoms in Cotton

Nitrogen
Nitrogen deficiency symptoms in cot

ton are characterized by relatively little 
growth and yellowish-green color of 
foliage. The older leaves are the most 
severely affected. They dry up and are 
shed prematurely.

Oats and barley suffering from nitro
gen are usually erect and spindling, the 
leaves are yellowish-green to yellow, 
and the stems are purplish-green. In 
the case of wheat, the plants are stunted 
and yellowish-green in color. In nitro
gen-starved leaves, the tissues dry out 
from the tip toward the base.

Phosphorus
Slow growth and lack of stooling are 

the common signs of phosphorus star
vation, particularly when the plants are 
dark green in color and apparently 
healthy otherwise.

Potash
The common symptom of potassium 

deficiency in small grains is the “edge- 
scorch.” In the early stages of growth, 
the tips and margins of the older leaves

Phosphorus
The most outstanding deficiency 

symptom for phosphorus is a dark 
green color of the foliage and a gener
ally dwarfed type of plant.
Potash

The most common symptom of pot
ash deficiency in cotton is what is com
monly known as “cotton rust.” The 
first symptom in the leaf is a yellowish- 
white motding. The leaf color changes 
to light yellowish-green, and yellow 
spots appear between the veins. The 
centers of these spots die and numerous 
brown specks occur at the dp, around 
the margin, and between the veins.. 
The tip and the margin of the leaf 
break down first and curl downward. 
As the trouble continues, the whole leaf 
finally becomes reddish-brown in color,

Potash-hunger signs in cotton: Left, normal leaf; center, margins affected| right, advanced stage,
entire leaf affected.
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dries, and is shed prematurely. As a 
result of this condition, the bolls are 
dwarfed and immature.
Magnesium

The characteristic magnesium defi
ciency in cotton is a purplish-red leaf 
with green veins. Late in the season, 
magnesium deficiency is sometimes con
fused with age or maturity, though the 
latter is apt to be orange-red, rather 
than purplish-red. Magnesium defici
ency symptoms appear first on the 
lower leaves.
Boron

Boron deficiency symptoms first ap
pear in the terminal growth. The 
terminal buds often die, which checks 
linear growth and may produce 
dwarfed, many-branched plants. At a 
low boron level, squares become chlo- 
rotic, the bracts flare open, and the buds 
drop from the plants.
M anganese

Manganese deficiency is characterized 
by a yellowish-grey or reddish-grey 
color in young leaves.

Deficiency Symptoms in Legumes 
Nitrogen

A deficiency of nitrogen results in 
slow growth, a decrease in branching 
of the plant, and smaller plants at ma
turity. Severe deficiency often causes 
mild chlorosis in which the leaves be
come pale green with a yellowish tinge 
rather than distinctly yellow. The chlo
rosis generally spreads evenly over the 
entire leaf. The affected foliage usually 
appears first at the base of the plants, 
but it shows up almost simultaneously 
in other parts, usually toward the tips 
of branches or the main stem. Nitro
gen-starved leaves remain chlorotic for 
a week or more, while the plant as a 
whole makes no apparent growth. The 
normal green color is immediately re
stored upon the addition of nitrogen.

It is generally assumed that the addi
tion of nitrogen to legume plants is not 
advisable, but on soils very low in fer
tility, a small application of nitrogen

F i r s t  stage 
of p o t a s h  
sta rv a tio n : 
R e g  ula rly  
spaced white 
spots appear 
around t h e  
borders o f 
t h e  o l d e r  
leaves.

Second stage: 
These spots 
invade t h e  
centers of the 
leaves but 
never appear 
on the mid
ribs.

Third stage 
of p o t a s h  
s t a r v i  tion:

T h e  l e a f *  
borders turn 
yellow, dry 
up, and curl 
under.

to young legume plants may have very 
beneficial effects.

Phosphorus
Phosphorus deficiency in legume 

plants is usually exhibited by slow 
growth with the plants remaining small 
and poorly developed. Flowering and 
seed production tend to be delayed and 
a bluish-green tinge may develop in 
the leaves, but there are no symptoms 
that can be used as positive symptoms 
for phosphorus deficiency.

Potash
Of all the symptoms observed in le

gumes, those of potassium hunger are
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Hollow stem in cauliflower caused by boron deficiency

probably the most outstanding and 
easily recognized.

Broad-leaved legumes, such as the 
soybean, quickly show evidence of in
sufficient potassium by irregular yellow 
mottling around the edges of the leaf
lets. The chlorotic areas soon merge, 
forming a continuous yellow border 
around the tip and along the sides, but 
rarely around the base. Death of the 
chlorotic area that first became mottled 
follows promptly, along with down
ward cupping of the leaf edges. Then, 
the dead tissue falls out, giving the 
leaf a ragged appearance. The margi
nal firing often spreads to include half 
or more of the area of the leaf while 
the center and base are still green.

The other common legumes have 
symptoms similar to those of the soy
bean, especially in the latter stages of 
potassium starvation. In the early 
stages in alfalfa, sweet clover, white 
Dutch clover, Persian clover, and hop 
clover, the yellowing is preceded by the 
appearance of numerous very small 
white or yellowish dots arranged more 
or less in a crescent around the tips of 
the leaflets. Progress from this point 
on resembles that in the soybean, ex
cept that there is less tendency for the 
symptoms to start at the base of the 
plant and move upward. All parts of 
these plants are affected almost simul
taneously.

Magnesium

Magnesium deficiency 
in legumes varies with 
the species. In the soy
bean and the cowpea, 
the areas between the 
main veins become pale 
green and then yellow, 
while the area along 
the veins remains green. 
M agnesium  deficiency 
has not been observed on 
many legumes.

Boron
Boron deficiency has 

been observed on a num
ber of legume species. The symptoms 
are affected somewhat by external con
ditions. In the Central States, the 
most pronounced symptom is red 
coloration, sometimes with a purplish 
tint, affecting first the margins of the 
tip half. The abnormal color extends 
to take in the entire leaf surface includ
ing the veins, while the leaf tips first 
affected die, becoming dark brown and 
later light brown. The leaves affected 
are distributed over the entire plant, 
the condition being most marked in the 
younger portions. In alfalfa the red to 
purple coloration is associated with 
yellow, and the symptoms are more 
definitely centered at the top of the 
plant. In Western United States boron 
deficiency in alfalfa is known as yellow 
top.

Deficiency Symptoms in Truck 
Crops

Nitrogen
The major symptom of nitrogen defi

ciency in truck crop plants is very slow 
growth followed by a change in color. 
The green color of the leaves becomes 
lighter than normal, fading through 
shades of green to pale yellow. From a 
yellowish green, the color of the veins 
may change to a deep purple, which is 
accentuated on the under sides of the 
leav.es. The stems may become hard 

( Turn to page 44)



Sandblow spots (rear of picture) are often eyesores, and blowing sand may menace valuable
farmland (foreground).

Weeping Loveqrass Stills 
Vermont's Sandblows

B9 JCtkLn B WM
University of Vermont, Burlington, Vermont

WEEPING lovegrass plus fertilizer 
spell doom to Vermont’s little Sa

hara Deserts—2,800 acres of active 
sandblows. This hardy grass when ade
quately fertilized stills the blowing sand 
so that locust and pines can be success
fully established to provide a permanent 
ground cover.

Joseph B. Kelly, A. R. Midgley, and 
K. E. Varney, agronomists at the Ver
mont Agricultural Experiment Station, 
tested 22 different grasses and legumes 
before finding one that could withstand 
the adverse conditions in sandblows and 
one that did not require a great amount 
of expense and labor to plant.

Vermont’s sandblows are extremely 
sterile and devoid of plant nutrients. 
Not only are they useless in their pres
ent condition and eyesores on any farm, 
but they are constantly growing and 
damaging other land. About 6,000 
acres of Vermont farmland are subject 
to this type of wind erosion. On large 
areas in the Green Mountain State the 
soils are derived from water-deposited 
sands of glacial origin. They are na
turally droughty and low in fertility. 
Such land should never have been 
cleared of trees in the first place, for 
without fertilization, these soils, once 
cleared, quickly lost their vegetative

11
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Weeping lovegrass and black locust growing the second summer on sandblow.

cover. The organic matter was literally 
burned out, and then the plant-food 
elements, especially nitrogen and pot
ash, were leached out. Overgrazing, 
excavations, field roads, cow trails, and 
gullies were sufficient to begin a sand
blow. Once started, sandblasting con
stantly enlarges the area, killing plants 
in its path.

To meet this problem, Agronomists 
Kelly, Midgley, and Varney sought a 
practical and economical procedure for 
revegetation. Weeping lovegrass gave 
them the answer. At current prices, 
$12 to $15 will buy sufficient seed and 
fertilizer to stabilize an acre. Their 
proposed method of planting sandblows 
is presented and illustrated in Vermont 
Agricultural Experiment Station Bulle
tin 542, “Revegetation of Sandblows in 
Vermont.”

Of the 22 grasses they tested, all but 
five grew poorly and after the first year 
disappeared completely. The five prom
ising grasses were: weeping lovegrass 
(Eragrostis curvula), false cheegrass 
(Calomogrostis epigiose), sea lyme 
( Elymus arenarius), beach grass (A m -  
mophila breviligulata), and American

dunegrass (Elym us vancouverensis). 
These grasses grew well and produced 
an abundance of vegetative cover, par
ticularly when high rates of fertilizer 
were used. However, all of them but 
lovegrass had to be planted from root
stocks.

Weeping lovegrass, on the other 
hand, may be seeded much as any or
dinary grass or legume. It is a rapid, 
vigorous-growing perennial bunch grass 
which produces a quick, stabilizing soil 
cover. It has an unusually extensive 
root system consisting of many deeply 
penetrating roots of about the same size 
throughout. This thick mat of roots 
helps to hold the sand in place. More 
than moisture, these roots require fertil
izer. The deep roots can obtain suffi
cient moisture from the sand to support 
a luxuriant growth but they must have 
the minerals, particularly nitrogen, that 
are lacking on sandy soils.

The first step in the revegetation pro
cedure recommended by the Vermont 
agronomists is to fence the sandblow 
area to prevent cattle from grazing it. 
Then as soon as the frost is out of the 
ground in the spring, the next step is
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Same as opposite picture, photographed at the end of the third season of growth.

to lay the area out in alternate 12-foot 
grass-locust strips and 24-foot pine 
strips. These strips should be at right 
angles to the prevailing winds, with the 
first strip in grass-locust.

Apply fertilizer to the grass-locust 
strips, the agronomists say, at the rate 
of half a ton of ground limestone and 
1,000 pounds of 5-10-10 per acre. 
Broadcast weeping lovegrass seed, at the 
rate of 3 pounds per acre, on these 
areas and rake the lime, fertilizer, and 
seed into the surface in one operation. 
As the grass-locust strips occupy but 
one-third of the total area, only four 
bags of limestone, three bags of a 5-10- 
10 fertilizer, and one pound of weeping 
lovegrass seed would be needed to stabi
lize an acre. The grass must be seeded 
early so that it can become established 
before the surface of the sandblow dries 
out.
• The next step is to plant black locust 
trees (rooted nursery stock) at 6-foot 
intervals in two staggered rows in the 
grass strips. A small handful of 0-20-20 
fertilizer should be put in the bottom 
of each hole. To promote more rapid 
growth the black locust may be ferti

lized annually at this rate for four or 
five years. For this annual fertilization, 
broadcast about the base of the trees, 
extending out to the ends of the outer 
limbs.

Early the second spring, or sometime 
the fall after planting the lovegrass, 
plant red pine (also rooted nursery 
stock) in the 24-foot space between the 
grass-locust strips, using a 6-foot spac
ing in four staggered rows. Fertilizer 
should not be used with the pine as it 
would do little good and would be apt 
to harm the young trees. Unlike black 
locust, pines do not respond to fertilizer. 
The weeping lovegrass will have stabi
lized the blowing sand, and by the 
second year much reseeding frequently 
occurs. Although it frequently winter
kills, the lovegrass produces a dry 
mulch that makes an excellent ground 
cover, for it decomposes very slowly, 
both roots and top growth.

The black locust (Robinia pseudoaca
cia) is a legume tree with a strong, 
spreading root system that feeds heavily 
on subsoil minerals. Each fall it drops 
its leaves and leaf stems, forming a mat 

{Turn to page 41)



The Need for Grassland Husbandry
(With Emphasis on the Corn Belt)

i2 y  W a u rice  £  J 4 e a tliX
Soil Conservation Service, Ames, Iowa

A MAJOR PROBLEM in the Corn 
Belt today is that of soil loss and 

depletion, caused by the emphasis farm
ers put on acres of row-crop production 
and concentrate feeding (grain crops 
and commercial supplement) of their 
livestock. These practices are tradi
tional and interrelated. A sound na
tional grassland philosophy must be 
developed before we can adequately 
practice grassland husbandry on indi
vidual farms that will result in a perm
anent highly productive agriculture. 
This will require the best thinking and 
efforts of all workers and leaders in 
the applied phases of agriculture.

W hat Is Grassland Husbandry?

Grassland husbandry takes into ac
count soils-plants-animals and their 
interrelationships on individual farms. 
Sufficient acreages of adapted grass- 
legume combinations are provided, de
pending on soil needs. High quality 
productive forages are emphasized in 
livestock production, with concentrates 
supplementing rather than dominating 
the feeding practices. It is in direct con
tradistinction to soil exploitation.

The ultimate in grassland husbandry 
requires the highest type of farm man
agement, which results in the greatest 
returns possible over a long period of 
years. It is balancing the physical fac
tors of production at a high level and 
at the same time giving our people an 
adequate diet.

1 Associate Agronomist, Nursery Division, Soil 
Conservation Service, Ames, Iowa. Paper pre
sented at the American Society of Agronomy meet
ings, Cincinnati, Ohio on November 18, 1947.

Benefits Derived

When high quality, productive grass-1 

legume combinations are made, the 
foundation and hub of the farm opera-* 
tions, they will:

1. Reduce soil and moisture losses to 
a minimum.

2. Give maximum protection and 
make possible the optimum perform- ■ 
ance of such mechanical soil conserva-j 
tion practices as contouring and ter-j 
racing.

3. Increase and maintain soil pro- i 
ductivity'at a high level.

4. Result in more efficient crop and ( 
livestock production through higher ’ 
yields, lower labor, equipment, and 
power costs.

Runoff results at the various Soil 
Conservation Experiment Stations have 
shown the close-growing grass-legume 
crops to be several hundred times more 
effective than row crops in reducing 
soil and moisture losses. The soil loss 
under grass-legume combinations is 
negligible and usually is replaced by 
the natural build-up of added organic 
materials from these plants.

If we could reduce the vast amount 
of crop rotation data available through
out the Corn Belt to its simplest terms 
in the light of high row-crop yields and 
soil maintenance, recommendations for 
sound land-use would look something 
like this;

Ratio of Sod Crops to 
Land Classes Row Crops (Acres)

I and II 1 to 1
III 2-3 to 1

Other Grassland or Forested

14
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With these acreages of forages needed 
for a permanent productive agriculture, 
the management problem is largely 
twofold, (1 ) how to obtain the greatest 
yields of feed units possible from these 
grassland acres, and (2 ) how most 
effectively to utilize these forages as a 
feed with the different livestock classes. 
Much is being studied and much is 
known about forage production, but 
it is the latter problem that appears 
rather acute in the Corn Belt, particu
larly in the more rolling areas.

To achieve a productive balance at a 
high level between soils-plants-animals 
on individual farms, the livestock must 
be in the proper relationship to the soil 
through the crops produced. Corn and 
hogs, or corn and beef cattle feeding, 
as the sole enterprise spells soil deple
tion and in the end on the rolling areas 
leads to submarginal agriculture and 
ultimate land destruction.

Forages As a Feed for Livestock

It is true that even idle grass has value 
in soil protection and organic matter 
renewal, but the value of forage as a 
feed for livestock will largely determine 
its use as a crop and the extent of its 
culture on Corn Belt farms. Forages 
from the grassland acres supply both 
winter and summer feed for livestock. 
We have had great advances in the 
engineering phases of harvesting and 
storing forages as hay and silage. First, 
there was the pitchfork to be followed 
by the buckrake, hayloader, field baler, 
and more recently the field chopper. 
Developmental work seems to be in 
the direction of the field chopper, which 
results in a fluid product that can be 
blown or conveyed into and out of 
storage. It reduces hand work to a 
minimum.

Farmers should be encouraged always 
to harvest sufficient forages to meet the 
winter feed requirements of their live
stock, plus an adequate reserve of 30 to 
50 per cent of normal needs to take 
care of any emergency such as a severe 
winter, late spring, and summer drouth. 
To build and maintain soil fertility,

hay crops should not be sold off the 
farm. More emphasis should be placed 
in filling silos with forages instead of 
row crops to obtain maximum soil bene
fits and feed value from the grassland 
acres.

Dry-lot Feeding Practices W asteful

It is estimated that more than half of 
the fertility value of manure from dry- 
lot feeding operations is lost through:

1. Runoff during heavy rains.
2. Leaching.
3. Untimely handling or failure to 

haul and spread.

Much of this waste could be pre
vented by making greater use of high 
quality grassland during the growing 
season and reducing dry-lot feeding op
erations to a minimum. Farmers of 
the Corn Belt have the greatest oppor
tunities in applying grassland hus
bandry by making maximum use of 
high quality productive forages as pas
ture through livestock. It is here that 
we have the best chance to place the 
farm animals in a soil improvement 
relationship to our land.

Making the Most of Forages with 
Livestock

With this in mind, what are the 
maximum contributions high quality 
forages can make as feed for different 
livestock classes? Farmers adopting 
grassland husbandry practices should 
know the potentialities of their animals 
as utilizers of good forages.

BEEF C A TTLE: Forages in the 
form of hay, pasture, and rangeland 
supply nearly 80 per cent of the feed 
units consumed by all beef cattle in the 
United States. The fattening of beef 
cattle is one of the major enterprises 
in the Corn Belt. Traditionally, this 
has been largely dry-lot feeding. The 
practice of feeding 40 to 70 bushels of 
corn per steer in the dry lot should be 
seriously questioned when it comes to 
its soil-improving and soil-conserving 
relationship to the land.

In general, there are two methods of
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fattening beef cattle, (1 )  feeding on 
pasture, and (2 ) in the dry lot. Results 
have shown that when high quality 
productive pasture is utilized, only 
about half as much corn is required as 
when fattened in the dry lot. On our 
productive rotation pastures in the Corn 
Belt, such as bromegrass-alfalfa-clover 
mixtures, there is a potential produc
tion of 200 to 400 lbs. of beef per acre. 
Such pasture when supplemented with 
a little corn gives excellent fattening 
results.

To get maximum benefits from for
ages in beef cattle feeding operations:

1. Eliminate as much dry-lot feeding 
as possible. In wintering cattle or steers 
preparatory to pasture feeding, em
phasize utilization of high quality hay 
and/or grass silage to keep animals 
gaining not less than 0.5 to 1.0 lb. per 
day.

2. Provide an abundance of high 
quality rotation pasture such as brome- 
alfalfa-clover mixtures. Grass should 
make up from 30 to 50 per cent of the 
leaf part to reduce the bloat hazard to 
a minimum. In case of bloat trouble 
have dry hay available and use ground 
ear corn instead of shelled corn.

3. Move the feed bunks into the field 
in order to give the steer the fullest 
opportunity to make the hay and spread 
the manure. Limit the corn. There 
is nothing quite as automatic as a steer 
with a three-inch cutter bar for making 
hay, and he also is equipped with a 
manure spreader attachment.

4. When feeding on high quality pas
ture the steer will obtain his protein 
requirements from the forage.

5. Utilize the unimproved grassland 
acres and the low quality roughage with 
the cow herd.

HOGS: Actually, forages supply
only about five per cent of the total 
feed units consumed by hogs in the 
United States. Corn and hogs have 
paid off a lot of mortgages in the Corn 
Belt and built many new homes. But 
corn and hogs alone also have depleted 
and destroyed much land.

High quality hog pastures provide,
(1 ) a nutritious feed, and (2 ) are a 
big factor in controlling parasitic in
fection. Even with major emphasis on 
forage utilization it* may still take 10 
to 12 bushels of corn to produce a mar
ket hog of 200 to 225 lbs. Emphasis 
on forage utilization fits into the bacon 
type hog production program. There 
is a potential pork production of 300 
to 750 lbs. per acre from productive 
high quality rotation pasture on Corn 
Belt farms.

With an acre of good rotation pas
ture carrying around 15 to 18 pigs, two 
acres of corn, yielding 75 to 100 bushels 
per acre, will be needed to finish these 
animals for market. What can the 
hog farmer do with the other forage 
necessary to maintain the productivity 
of this soil? Perhaps difficulty in get
ting a satisfactory answer is the reason 
many so-called “hog farmers” supple
ment their hog enterprise with dairy 
cattle, beef cattle, or sheep.

To get maximum benefits from for
ages with hogs:

1. Regulate time of farrowing to al
low maximum time for utilization of 
high quality pastures during the grow; 
ing season (one example, save gilts from 
fall litters to have their first pigs in the 
midsummer or very early fall).

2. Provide an abundance of rotation 
grass-legume pastures, somewhat limit
ing the grain, and isolate pigs from old 
lots and other sources of parasitic con
tamination. Hogs on such pastures 
have shown as much as 20 per cent 
more rapid gains, with 20 per cent less 
concentrate. A good rotation pasture 
will produce from 600 to 1,200 lbs. of 
protein per acre. It also will supply 
an adequate quantity of vitamins nec
essary for the health of the animal.

3. After pigs reach 75 lbs. the con
centrate feeding can be reduced some
what to increase forage utilization.

4. Old sows can satisfactorily be fat
tened for market on high quality pas
ture and corn alone.

( Turn to page 46)



Four F s  In Progress
W . .A .>u 1/1/. _ / r . oLJe d .o n a  

Department of Chemistry, Macdonald College, Quebec, Canada

THIS is a progress report on soil 
studies carried on in the hilly region 

of southeastern Quebec, Canada. The 
field experiments have been conducted 
mainly within Area 1, Fig. 1.

T he F irst P

The story begins in the late 20’s when 
Dr. R. R. McKibbin, who recently had 
completed the requirements for the 
Ph.D. at University of Maryland, re
turned to Canada to work at Macdonald 
College. Those were revolutionary days 
in the field of soil science in which Dr. 
McKibbin had specialized. Especially 
was this true with respect to the sys
tematic study and classification of soils, 
and it was here that his first contribu
tion was made. For example, he rec
ognized that many of the soils found in 
the southern part of the Appalachian 
Highland region of the province of 
Quebec (Fig. 1) belonged to the podsol 
group (2 ). Thus was established the 
first of the four P’s, P for podsol.

Three M ore P ’s

The determination of the nature of 
the soil was of fundamental importance, 
since it is essential to have a knowledge 
of the basic characteristics of a soil be
fore it is possible to make intelligent 
progress in the solution of the fertility 
problems of that soil; which is the story 
to be told here. Basic characteristics 
of podsols from the fertility standpoint 
are low pH (or high acidity), low 
availability of phosphorus, and often 
low availability of potassium as well. 
Here we have the other three P’s— pH, 
phosphorus, and potash.

Progress
Having established the occurrence of 

podsol soils over a considerable area in

Fig. 1. Map showing the location of the Sawyer* 
ville experimental field.

in the province, Dr. McKibbin lost no 
time in organizing comprehensive fer
tility experiments on them. In these ex
periments the departments of chemistry, 
agronomy, bacteriology, and physics 
joined forces and cooperated with 
farmers working soils belonging to this 
group. At first, experimentation was 
on a very broad exploratory basis. By 
the year 1936, however, sufficient re
sults had been obtained to demonstrate 
that the Quebec podsols behaved like 
podsols elsewhere and that the primary 
treatments required for improved crop 
production on them were neutralization 
of acidity and the application of phos- 
phatic and potassic fertilizers. In this 
year the writer succeeded to the position 
formerly occupied by Dr. McKibbin.

In 1940 a semi-permanent experi
mental field was established within 
Area 1 (Fig. 1) near the village of Saw- 
yerville. By this time the systematic 
soil survey of that region (1 ) had pro
gressed far enough to reveal the extent 
and location of the areas occupied by 
the different soils and that a podsol, the

17
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Greensboro loam, was the most exten
sive soil within Area 1. The new ex
perimental field, which still is in full 
operation, was established on this soil.

In the main, an extensive type of 
grassland culture is followed in this re
gion. Hay occupies the greatest acreage 
of cultivated land, followed by cereal 
grains, mainly oats. The proportion 
of the arable land in cultivated crops is 
small. Potatoes do well on the Greens
boro soil, however, and production of 
this crop is on the increase. With re
spect to fertility treatments, it is com
mon practice to topdress the new seed
ing with manure after the grain harvest. 
Small amounts of mixed fertilizer may 
be applied at seeding. Liming is not 
yet a general practice. It is not unusual 
for four crops of hay to be taken before 
reseeding. Under this system of man
agement the hay yields on the Greens
boro soil are stated to be of the order 
of one to two tons per acre and the 
yields of oats range from 30 to 50 
bushels per acre (1 ).

Laboratory data accumulated in the 
period 1937 to 1939 (3 ) provide infor
mation respecting the fertility charac
teristics of cultivated soils of the Greens
boro series under average, or better, 
management. Some of the results of 
the analysis of 84 samples taken from 
four experimental areas on three farms 
in the vicinity of Sawyerville, 28 sam
ples from each field, are presented in 
Table I.

The data of Table I show that the 
Greensboro loam soil under the com
mon system of management is, by the 
usual standards, relatively well supplied 
with organic matter and with nitrogen;

is somewhat low in exchangeable po
tassium; and is definitely low in easily- 
soluble phosphorus.

The management scheme employed 
on the experimental' field established in 
1940 was based on a consideration of 
such analytical results as those shown 
in Table I, on the practices commonly 
followed by the farmer, and on the yield 
responses obtained from treatments ap
plied in earlier field experiments. The 
scheme is described in Fig. 2 and its 
accompanying statements.

0 P K 2P PK (2P)K

O Ca

1 Ca
2 Ca

Fig. 2 . The symbols used have the following 
significances:

1 Ca— 1.5 tons ground limestone per acre, ap
plied broadcast to the plowed land in the 
autumn preceding the seeding of the oat 
crop.

P 400  pounds of 20  per cent superphosphate 
per acre.

K — *150 pounds of 4 8  per cent muriate of 
potash per acre. Both the P and the K 
are broadcast in the spring prior to 
seeding of the oat (nurse) crop.

2 — Prefixing the numeral 2 indicates that the
rate of application is doubled. This ap
plies to Ca and to P only.

It is to be noted that the 18 treatments 
in each block (indicated in Fig. 2) are 
completely randomized, also that all 
plots receive 10 tons of farm manure, 
this being broadcast on the oat stubble. 
All these fertility treatments are given 
but once in the rotational cycle.

In the experimental field there are 
five areas, one for each crop in the two 
5-year rotations followed. Each rota
tion is represented in each area by two 
blocks of plots; in each of these blocks

T a b l e  I.— R a n g e s  i n  F e r t i l i t y  C h a r a c t e r i s t i c s  o f  C u l t iv a t e d  G r e e n s b o r o  S o il .

pH Per cent 
Total N

Per cent 
Organic 
Matter

Exch. 
Potash 

lbs. K*0/A.

Truog 
Phosphorus 
lbs. PsOi/A.

Minimum................... 4 .60 .218 5.06 56 25
Maximum.................. 5 .25 .350 7.89 255 45
Mean........................... --- .292 .. 6 .05 108 34
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Fig. 3 . A group of county agents being told about the results obtained at the Sawyerville
experimental field.

all the fertility treatments are repre
sented. Rotation 1 includes the follow
ing crops: oats for grain, clover,
timothy, and two crops of mixed 
grasses. Rotation 2 consists of oats for 
fodder, oats for grain, clover, timothy, 
and a crop of mixed grass hay.

Representative increases in yields ob
tained by the use of the treatments 
described above are given in Table II. 
In this table the mean yields for a 3-year 
period under Rotation 1 are given for 
the complete treatment (manure, Ca, 
P, and K ) and for the control treatment

(manure and Ca only). Hay yields are 
not determined in the fifth year of the 
rotation.

Two P ’s in Partnership

The yield increases shown in Table II 
are due almost wholly to the application 
of the phosphatic and the potassic ferti
lizers. This field had been limed to pH 
6 by the farmer-owner before our ex
periments began, and the subsequent 
applications of limestone normally have 
not signficantly affected crop yields. 
The use of manure was, of course, com

T a b l e  II.

Treatments Mean Yields for a 3-Year Period

Oats Pounds of Air-Dry Hay [15 Per cent
Bu./A. Moisture) per Acre

Clover Timothy Mixed Hay

Complete............................................... 78 .0 3,185 4,413 3,915
Control.................................................. 52 .9 2,647 3,673 3,319

Increases................................... 25.1 538 740 596
Per Cent Increases............................. 47 .5 20.3 20 .2 18.0
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T a b l e  I I I . — Y i e l d  o f  H a y  ( D r y  M a t t e r  B a s i s ) a n d  E s t i m a t e d  P e r c e n t a g e  
C o n t r i b u t i o n s  o f  D e s i r a b l e  S p e c i e s  t o  t h e  G r e e n  W e i g h t  o f  H a y  f r o m  P l o t s  

u n d e r  R o t a t io n  1 i n  1945; M e a n  V a l u e s  f o r  D u p l ic a t e  P l o t s .

Crop Treatment
Yield 

lbs. D.M. 
per Plot

Per cent 
Legumes

Per cent 
Timothy

Clover, Seeded 1944........................... P 18.05 20 52
K 11.90 71 20
PK 20.15 60 38

Timothy, Seeded 1943....................... P 18.45 4 60
K 15.90 37 26
PK 23.70 18 74

mon to both the complete and the con
trol treatments. As single treatments, 
both phosphorus and potassium con
sistently give statistically significant 
yield increases. The PK combination, 
however, is superior to either P or K 
alone both in respect of increases in 
yield of hay and in regard to the con
tribution of desirable species to the total 
yield of this crop. Data illustrative of 
these points are given in Table III. The 
yields there given were obtained by 
actual measurement; the contributions 
of legumes (includes red clover, alsike 
clover, and volunteer wild vetch) and 
of timothy to the total yield were esti
mated by a trained observer.

The P  That’s Exhausted

Rotation 2, with two successive grain 
crops, was included in the experimental 
scheme with the object of securing bet
ter seedbed preparation prior to seeding 
to hay. Experience has shown, how
ever, that this rotation has given in
ferior results as compared with Rota

tion 1. In particular, it has been found 
that the hay yields obtained after ap- 
lications of P and of K are less than for 
Rotation 1, and that the percentage 
of legumes in the hay also has tended 
to be lower, especially where P alone | 
has been applied. In view of the es- 
tablished effect of potassium in promot- I 
ing good legume stands (see Table III), ! 
it was suspected that the double crop
ping of grain under Rotation 2 might J 
be depleting the supply of available po- j 
tassium in the soil. Experimentation 
proved this to be true, as will be seen i 
from the data presented in Table IV. |

The data of Tables III and IV pro- j 
vide a clear indication of the impor- \ 
tance of potassium in the management 
of the Greensboro soil.

The P  That Pays Off

One of the ultimate questions to be ] 
answered in soil fertility studies is, Do I 
these practices pay their way? In this | 
connection, since the present is a period ■ 

( Turn to page 42)

T a b l e  I V .— E f f e c t s  o f  R o t a t io n s  o n  t h e  Y ie l d  a n d  t h e  C o m p o s it io n  o f  t h e  
1 9 4 5  C l o v e r  C r o p  a n d  o n  t h e  S u p p l y  o f  E x c h a n g e a b l e  P o t a s s i u m  i n  t h e  S o il .

Rotation 1 Rotation 2

Treatments
Yield of Hay 

Lbs. D.M ./Plot
Per cent 
Legumes

Exch. K. 
Lbs./A.

Yield of Hay 
Lbs. D.M ./Plot

Per cent 
Legumes

Exch. K  
Lbs./A

P ..................... 18.05 20 105 11.60 3 71
P K .................. 20.15 60 124 18.85 69 91



Fig. 1. Continuous timothy since 1888  with regular applications of manure is still making good
hay (le f t) , but without manure it is taken by broom sedge (rig h t). Upper photo before blooming;

lower photo during blooming.

Some Hates of Fertility Declioe
W .  J l .  JM L U t

Department of Soils, University of Missouri, Columbia, Missouri

JUST how rapidly the fertility of a 
soil is declining may be as baffling 

as the question concerning the opposite 
effect, how rapidly a soil can be built 
up. To the latter we can only reply, 
“Very slowly.” To the former, we 
must, unfortunately, answer “Very 
rapidly.”

As a consequence of the rapid decline 
in fertility and the slow rate of its 
restoration, the more productive soil 
areas under cultivation are shrinking. 
Land is being taken out of production 
faster than we desire. Some suggested 
rates of fertility decline are coming to 
us from farmer experience and from

soil-crop studies. They are putting the 
rate of disappearance of the soil fer
tility more nearly on a time basis. They 
are giving answers in numbers of years 
by which we may well look into the 
future. Unfortunately, however, these 
numbers of years before yields will be 
put below continuance of economic pro
duction are much smaller than we like 
to have them.

Pastures Decline Rapidly
Perhaps one would not expect that 

pastures are recording very accurately 
a high rate of soil fertility decline, when 
so much emphasis is being put upon

21



22 B et t er  C rops W it h  P lan t  F ood

grass for protection against erosion. 
But pastures are usually the less fertile 
soil areas of the farm. It is for this 
reason that such soils are not put into 
tilled crops, but are commonly put to, 
or left in, grass. Naturally, we have 
no accurate measure, like bushels of 
grain, of the decline over the years in 
the fertility under grass. However, 
when one takes inventory of the in
creasing incidence of weeds—which in
cidence of a crop that the cow won’t 
eat is the reciprocal of the disappearance 
of good grass that the cow takes readily 
—there are accumulating data in terms 
of years to tell us how rapidly the fer
tility is being pushed down below the 
level needed for cow-satisfying herbage.

The incidence of broom sedge (An- 
dropogon virginicus) is one of these 
indicators. Its advance over the country 
from the East toward the West has been 
considered alarming by some folks. Its 
increasing prominence in late autumn 
during its ripening and scattering of 
seed and its fuzzy whiteness that makes 
its name “Old Man’s Beard” very ap
propriate have caused extensive concern. 
That it is not eaten by the livestock and 
that it remains as a tall growth in the 
pasture through the winter tell us that 
its food value is so low that it will not 
even tempt animals. There is the sug
gestion, then, that in her refusal to eat 
broom sedge the cow is reporting on the 
rate of the decline of soil fertility. She 
is telling us that the soil, which once 
made feeds for her, is now making only 
bulk of no feed value according to her 
judgment.

The transition from a virgin soil sup
porting good permanent timothy to one 
with only broom sedge may be meas
ured as years from the records of San
born Field at the University of Missouri. 
Two plots there have been in timothy 
continuously since 1888. One of these 
had no soil treatment except that of 
being plowed out and reseeded when 
the overseer thought it was so foul with 
weeds that reseeding was necessary. It 
has been in this grass continuously with 
no more attention than the annual hay

harvest. The other plot alongside, also 
in timothy, has been given six tons of 
manure annually. It has been plowed 
each time that it was necessary to plow 
the weedy companion plot in order to 
keep the tillage treatments of these two 
plots alike.

The plot given manure up to this 
date has not yet suffered from the in
cidence of weeds. On the plot with no 
treatment, the seeding of timothy lasts 
now scarcely two years before weeds 
take over. In 1945 the broom sedge 
had completely taken this plot. But 
the broom sedge had not crossed the 
border lines to the adjoining timothy 
plot alongside given manure, nor had 
it gone to the roadways at the ends 
in continuous bluegrass.

Even this timothy, now for less than 
60 years, has exhausted the fertility to 
the point where reseeding fails to hold 
much of this crop past the year of seed
ing. Here was cropping to a grass 
agriculture for but a little more than 
half a century to tell us that even this 
much-publicized system of farming for 
a permanent cover to guard against the 
erosive effects of running water needs 
more than merely this special system of 
cropping. It is suggesting that any sysr 
tern of cropping must be undergirded 
by a regular and generous flow of fer
tility from (a) the organic matter in 
decay, or (b ) the exchangeable store 
adsorbed on the colloid, or (c) the 
breakdown of the mineral reserves. It 
is directing attention to the fertility 
flow that is keeping well filled those 
assembly lines of agriculture hidden 
away within the soil.

Mesquite Crowds Out Grass

The westward march of mesquite 
(Prosopis glandulosa) across the South
west Plains to occupy what was once 
considered good range pastures is an
other trouble, equally as disturbing as 
the weed problem in the fenced 
pastures. While the mowing machine 
and hormone sprays may be consola
tion to some folks worried about the 
weeds in the pastures, such tools ana
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Photo Courtesy Forest Service

Fig. 2 . Grasses went out and mesquite took over on these ranges in the 
Santa Rita Mountains in less than a half century. Upper photo— 1 9 0 3 ;

lower photo— 1943.

trea tm en ts can 
scarcely be feasible 
helps on the ex
tensive range areas 
going to mesquite 
so completely and 
so speedily.

The Forest Serv
ice has cited the 
short time of 40 
years in the Santa 
R ita Mountains, 
with their low an
nual rainfall, as 
the time required 
to exhaust the soil 
fertility by only 
grazing, and to 
push the soil’s pro- 
d u ctiv ity  down 
from good range 
for cattle to mes
quite brush. Here 
again the figure 
is near the half 
century mark. It is 
small, even under 
the livestock sys
tem of using the 
land, and is the 
lifetime of the fertility supply at the 
respectable nutritive level of the short 
grass and its limited production of veg
etative bulk.

The Decline of Tilled Soil

Under tillage, the decline of the fer
tility of the soil would be expected to 
be more rapid. But even under such 
treatment, one cannot arrive at the 
longevity of the productivity by con
sidering only the system of land use. 
Here too, the flow of fertility from the 
assembly lines of the soil determines the 
number of years it can hold out under 
the cropping pressure. Once more 
Sanborn Field, but this time under con
tinuous wheat, gives some duration 
figures as years from its plot with no 
fertility return—not even the straw— 
since 1888.

This plot demonstrated a gradual 
decline of wheat yields from 1888 on

ward for almost 40 years before its 
nearly complete crop failures became so 
evident. These crop failures have now 
become almost regular occurrences in 
alternate years since 1925. Here are 
some suggestions: (a ) That the virgin 
supply of soil organic matter is almost 
completely exhausted, with the former 
store of actively decaying humus no 
longer helping much to make the seed 
crops, (b ) that the mineral reserves in 
their breakdown are contributing at a 
rate too slow for annual crops, and (c) 
that the clay colloid is not restocked 
with exchangeable nutrients by the 
October seeding after the crop’s ex
haustion of them in the preceding July 
harvest.

In the case of the continuous wheat, 
like the cases for the pastures and the 
ranges, the nearly half century of regu
lar productivity was the limit given 
us for this prairie soil prevailing in
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northeast Missouri. After less than a 
half century this soil became what 
might be called an alternate-year bearer, 
or a regular biennial reproducer, be
cause of the insufficient flow of the 
essential inorganic nutrients from the 
soil. The decline in the supply of soil 
fertility during but a half century has 
recorded itself as a failure in the crop 
to reproduce itself as even the equiva
lent of the necessary seed, and then only 
when seed from outside sources for this 
plot was used.

Do such records have any implica
tions for tree crops as well as for grain 
crops when we remind ourselves that 
it is the older apple trees that become 
“alternate-year,” or “biennial” bearers 
of apple crops while young trees are 
annual bearers? When older cows be
come “shy breeders” can the decreasing 
soil fertility under their feed crops pos
sibly be the indirect factors in the case?

Quite contrary to expectations and 
common claims for rotations in the up

keep of soil fertility, the crops in even 
the 6-year rotation are now down to 
failure on the plot given no soil treat
ment. This is true although corn, 
oats, and wheat are only three tilled 
crops out of six in the rotation, and each 
has been grown now only 10 times since 
the soil was put under cultivation. The 
clover has been failing for a quarter of 
a century. The timothy occupying the 
land for two years in the rotation has 
been little more than tickle grass. Ro
tation with no more help from the 
clover and sod during three years of the 
six was little or no different than the 
continuous wheat in the rate of decline 
of the soil fertility. Without soil 
treatments of manure, lime and other 
fertilizers, and regardless of whether 
continuous sod, continuous tilled crop
ping, or any length of rotation going 
as long as six years, the supply of fer
tility on Sanborn Field is approaching 
exhaustion in nearly half a century.

( Turn to page 42)

YEARS
Fi«. S. The soil growing wheat continuously without treatment since 1888  on Sanborn Field. 
Colombia, Missouri, has become an alternate-year bearer during the last 20  years. The graph 

the annual yields drops almost to aero in regular alternate years since 1925 .



All at Dne Lick

B f O . S . (B uie
Soil Conservation Service, Spartanburg, South Carolina

BURLY bulldozers with blades down 
clank up to a gaping gully. Earth 

tumbles into the yawning chasm with 
a dust-shrouded roar. Dump trucks 
follow the earth-moving giants, and the 
gully is turned into a broad, gently 
sloping swale. Fertilizing and seeding 
machinery moves in to complete the job.

This is but one ring in the Master 
Conservation Field Day circus in Geor
gia, on the Carlyle-Blakey farm near 
Winder.

Plows and blades, tractor drawn, 
shape winding terraces as breastworks 
against the rains. Sericea lespedeza 
goes in this meadow outlet; kudzu in 
that. Pasture grasses and clovers are 
seeded in the lowlands. Border strips 
for wildlife blend into the landscape. 
Crooked trees crash with a dull thud 
as farm woodlands are improved.

More than 60,000 people watch in 
amazement as a mighty face-lifting 
operation is performed on this 168-acre 
eroded farm, so reports The Atlanta 
Journal, co-sponsor of the event with the 
Oconee River Soil Conservation District 
and the civic clubs of Winder.

A two-acre farm pond is gouged out 
by rumbling bulldozers which shove the 
earth into a dam. Waters of a spring- 
fed branch are turned into the pond 
site, and thousands of fingerling fish 
are spilled into their new home from 
tall cans on a waiting truck.

Hot dogs . . . cold drinks . . . mill
ing crowds . . . blaring loud-speakers 
. . . airplanes circling overhead . . . 
photographers scrambling for better 
shots . . .

“This is a more important event in 
the history of man than the building 
of the pyramids,” says Hugh H. Ben
nett, the Soil Conservation Service’s

chief. “The pyramids were built to 
honor the dead. We are learning here 
today how to live better by conserving 
our soil resources.”

By nightfall of a cloudy day that had 
just enough rainfall to settle the dust, 
a complete soil and water conservation 
program had been applied on the 168- 
acre farm. Automobiles that had rolled 
in during the morning bumper to 
bumper over long stretches of highway, 
began their homeward trek.

This master conservation show was 
not the first, nor yet the last, of the 
series of dramatized demonstrations of 
soil and water conservation throughout 
the Nation. Similar events have been 
held in Ohio, Virginia, Maryland, Illi
nois, Iowa, South Carolina, Pennsyl
vania, Kentucky, North Carolina, Ten
nessee, Colorado, Arizona, and many 
other states, in cooperation with local 
soil conservation districts and under 
supervision of Soil Conservation Service 
technicians. Many others were being 
planned.

Soil conservationists, county agents, 
and other agricultural workers, news
papers, radio stations, chambers of com
merce, and others are asking, “How is 
it done?” For an answer to that ques
tion we went to R. L. Dolvin, the Soil 
Conservation Service’s district conserva
tionist at Elberton, Georgia, who as
sisted the supervisors of the Oconee 
River Soil Conservation District in 
planning the Master Conservation Field 
Day at Winder and directed the tech
nical operations.

“There just aren’t any rules for put
ting on that kind of a field day,” Dolvin 
said. “I studied demonstrations that 
had been put on in Ohio and elsewhere, 
but in the final analysis, we had to start

25
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from scratch. I found that every field 
day presents a different set of problems.

“I can say this, though,” he added. 
“It takes an active board of supervisors, 
committees to look after every phase of 
the show, effective leadership, a lot of 
cooperation by everybody concerned, 
and plenty of hard work.”

The actual planning of the Winder 
field day started six months before the 
event came off. Former Governor 
James M. Cox of Ohio, publisher of The 
Atlanta Journal, saw a huge demon
stration in his state and suggested to 
Editor Wright Bryan that The Journal 
sponsor a similar field day in Georgia, 
with technical assistance of the Soil 
Conservation Service.

When Dolvin presented the idea to 
the board of supervisors of the Oconee 
River Soil Conservation District, they 
were enthusiastic about the prospect. 
Chairman W. M. Holsenbeck appointed 
a committee of 14 members composed 
of representatives of a local bank, civic 
clubs, chamber of commerce, news
papers, and agricultural agencies to 
select a farm for the demonstration.

It was generally agreed that the farm 
should present a wide variety of con
servation problems. It should be lo
cated on or near a main highway and 
should be so situated that all or most 
of the farm could be easily seen from a 
single point. The owner should be a 
war veteran, if possible, and should be 
a man who would continue the soil and 
water conservation program once it was 
established.

With these general principles to 
guide them, the committee members 
studied a large number of farms. 
When the selection had been narrowed 
down by mutual agreement to a small 
group of farms, a secret ballot was 
taken and the farm of Marion H. Car
lyle and his G. I. nephew Ernest C. 
Blakey received a majority of the votes. 
It was a jointly operated dairy farm.

The Soil Conservation Service made 
a capability survey of the farm, which 
showed that seven of the eight recog
nized capability classes were repre

sented. There was only a small 
amount of Class I and Class II land 
on the farm. Most of the land suitable 
for cultivation was in Class III, requir
ing intensive erosion, control practices, 
and Class IV , suitable for perennial 
crops with only occasional cultivation. 
The land not suitable for cultivation 
included some low, wet areas in Class 
V, adapted for pasture or woodland; 
steep, eroded land in Class VII, suit
able primarily for woodland; and a 
small amount of Class VIII land, suit
able only for wildlife or recreation. 
The four SCS technicians in the district 
collaborated in developing with the 
owners a complete farm soil and water 
conservation plan for the use and treat
ment of every acre in accordance with 
its capabilities.

The survey showed that about one- 
fourth of the 92 acres of potential crop
land was in gullies, scrubby trees, old 
bench terraces, hillside ditches, and old 
fence and hedge rows. Twenty-five 
acres were planted each year to grain 
and about 40 acres to cotton and corn. 
There were 24 acres of unimproved 
pasture, and 10 acres in temporary 
grazing crops. The rest was in woods 
and scattered areas of idle land. The 
owners were buying most of the feed 
for about 30 head of dairy cows on the 
farm.

In replanning the farm as a dairy 
unit, 69 acres of the best adapted land 
were set aside for improved permanent 
pasture and 23 acres for supplemental 
grazing, including 10 acres of browntop 
millet and Sudan grass, to be followed 
by rye grass and crimson clover in the 
fall, 7 acres of sericea, and 6 acres of 
kudzu. An additional 8 acres of sericea 
and 4 acres of meadow fescue and 
Ladino clover were planned for meadow 
outlets, and 1 acre of kudzu for gully 
control. Five acres were planned for 
alfalfa.

Thus in addition to the 69 acres of 
improved permanent pasture, and 10 
acres of annual grazing crops, the new 
plan provided for 15 acres of sericea, 

( Turn to page 48)



A close-up of the gully-filling operations. Dump trucks followed the bulldozers and the former 
gully was turned into a gently sloping swale. Then fertilizing and seeding machinery moved in

to complete the job.



A huge gully, 50  feet deep, was filled, levelled, and seeded during the day. 
large crowd on hand most of the time to watch the bulldozers at work.

There was

Below: The milling throng was constantly on the move, going from one field demonstration to
another. Some 30  to 3 5  different practices were being applied simultaneously on various parts

of the farm.



Above: Construction of a dam for a 2-acre fish pond was one of the big earth-moving jobs in the
farm “ face lifting9’ demonstration. The pond area was fed by a small stream. By late afternoon 

the pond was partially filled and stocked with fish.

Below: Contour lines were run in sloping fields planned for crop rotations, and the land was terraced,
plowed, and planted during the day.



The speakers9 platform was erected near the center of the farm. Hugh H. Bennett, the SCS Chief 
(at microphone above), called the demonstration “ more important in the history of man than the 
building of the pyramids." On the side of the platform three maps were mounted (below) showing 

land use before planning, land capability classes, and land use after planning.



The economic status of American agriculture remains 
good. Apprehension to the contrary is being expressed, 
based on the unprecedentedly large yields of agricultural 
commodities, excepting meats, and the feeling that as 
a result there should be a decline in farm prices. Such 

a result would be inevitable, as evidenced by earlier records, but for the price- 
support law enacted by Congress and still in effect. Further apprehension arises 
from the fact that this law is under attack. It is argued that, in combating 
inflation, price declines should begin with foods and that the farmer thus should 
be the first to take the rap.

Such apprehensions, however, are not justified by current agricultural statistics. 
For example, the prices of farm products averaged 290% of normal on Septem
ber 15, compared to 286% a year ago. The average of prices the farmer pays, 
including taxes, is 250% of normal, making the parity ratio or purchasing 
power 116% of normal, compared to 120% a year ago. Gross farm income during 
the first eight months of 1948 was 4%  higher than in 1947 and is expected to 
remain high during the remainder of the year. Thus the statistical situation at 
present offers little basis for pessimistic forecasts.

However, on the side of pessimism there are price declines that might be taken 
as trends. These arise from two causes:

(1 ) Due to the tremendous grain yields harvested there has been a lack of 
storage capacity to enable the farmer to render himself eligible for government 
loans, an integral part of the price-support system. Lacking storage facilities, 
either in government warehouses or on their own farms, some growers are 
throwing their grain on the market at what might be called distress prices and 
thus are sacrificing the 90% of parity prices obtainable under Federal guarantee 
were storage facilities available. It could be argued that after the distress 
marketing of this excess production, prices will return to the support level.

(2 ) Contributing also is the fact that the number of livestock maintained on 
farms is now at the lowest figure in 10 years. A normal livestock population 
would consume on the farm much of the grain now being forced on the market. 
Marketed as meats at current high prices, this grain would bring even higher 
than the support prices. Farmers who have maintained their livestock population 
are receiving an even higher gross income from their high yields of grain and feed.

According to the Bureau of Agricultural Economics, U. S. Department of 
Agriculture, prospects are that American farmers will produce even more in the 
future. As the wartime shortages disappear, farmers will be better able to adopt 
improved methods to food production that already have been developed. Even 
if prices decline, production probably would not be reduced much. On most 
farms, a reduction in output would mean larger reductions in cash returns than 
in cash outlays. The production methods that have raised output per acre and 
per worker will continue to be profitable for individual farmers.

Crop Yields 
and Prices

31
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To make full use of this increased production, the Bureau sees the necessity 
for changes in the production-consumption pattern. Diets of Americans gen
erally would need to include more livestock products, fruits, and vegetables. A 
shift to greater livestock production would permit improvements in American 
diets. Livestock products have a much higher concentration of protein, minerals, 
and vitamins in relation to energy content than do most food crops. More efficient 
methods of producing and distributing food should be pushed as rapidly as 
possible. They will help make profitable a larger volume of production and 
will offset the effects of lower prices. They also will make possible a larger 
volume of consumption even though expenditures for food by consumers should 
remain unchanged.

A shift to more livestock products could help solve the problem of maintaining 
the natural fertility of soils. If most of the expansion is in roughage-consuming 
livestock, it would be possible to increase the acreage in grass and legume crops. 
With the largest share of farmers’ expenses, 22%, now going for the purchase 
of feed, the value of such increase in pastures and legume crops in reducing costs 
to meet lower prices is obvious. The acreage of intertilled crops which cause more 
erosion could be reduced. Adjustments in land use to conserve land resources 
would help to make possible a high level of production on a sustained basis.

The economic status of American agriculture can remain good. And with it, 
the whole American people will benefit.

National Fertilizer Association 
Names New Head

On November 1, Russell 
Coleman will take over 
the presidency of the 
National Fertilizer As
sociation, an organiza

tion comprised of more than 400 company members from all sections of the 
United States. He is succeeding the well-known Maurice H. Lockwood, who 
resigned to take a position as vice-president of the International Minerals & 
Chemical Corporation.

Dr. Coleman is a native Mississippian and took his B.S. and M.S. degrees at 
Mississippi State College. He then joined the State’s experiment station staff 
in 1936, later going to the University of Wisconsin for his doctorate and a major 
in soil chemistry with minors in plant physiology and soil microbiology. Returning 
to the Mississippi Experiment Station, he served successively as graduate assistant, 
assistant agronomist, associate agronomist, associate director, acting director, and 
then, at the death of Clarence Dorman, as director (the youngest state experiment 
station director in the United States). He also at one time served as Professor 
of Soils at Mississippi State College. Under his directorship the experiment 
station has taken tremendous strides, both through enlargement of its facilities 
and correlation of its activities.

In bringing Dr. Coleman to its headquarters in Washington, D. C., the National 
Fertilizer Association is drawing in a wide range of knowledge of the Nation’s 
animal and plant nutrition problems. Active participation in the American 
Association for the Advancement of Science, the American Society of Agronomy, 
the Soil Science Society of America, as well as in numerous honorary societies in 
scientific and professional fields, has kept him well versed in the needs for building 
up and maintaining the fertility of our soils.

The National Fertilizer Association is to be congratulated on its choice. Headed 
by a man of Dr. Coleman’s training and experience, it cannot help but continue 
to serve well the best interests of American agriculture.

i



October 1948 33

Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn W heat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

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

At . Aug. 1009-
July  1 9 1 4 . . . . 12 .4 1 0 .0 6 9 .7 8 7 .8 6 4 .2 88 .4 11 .87 22 .55

1923...................... 28 .7 19 .0 9 2 .5 120.6 8 2 .5 9 2 .6 13.08 41 .23
1924...................... 2 2 .9 19 .0 6 8 .6 149.6 106.3 124.7 12.66 33 .2 5
1925...................... 19 .6 16 .8 170.5 165.1 69 .9 143.7 12.77 31 .69
1926...................... 12 .5 17 .9 131.4 117.4 7 4 .5 121.7 13.24 22 .04
1927...................... 2 0 .2 20 .7 101.9 109.0 8 5 .0 119.0 10.29 34.83
1928...................... 1 8 .0 2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34.17
1929...................... 16 .8 18 .3 131.6 117.1 7 9 .9 103.6 10 .90 30 .92
1930...................... 9 .5 12 .8 9 1 .2 108.1 5 9 .8 67 .1 11 .06 22.04
1931...................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932...................... 6 .5 10 .5 3 8 .0 5 4 .2 31 .9 3 8 .2 6 .2 0 10.33
1933...................... 1 0 .2 13 .0 82 .4 6 9 .4 52 .2 7 4 .4 8 .0 9 12.88
1934...................... 12 .4 21 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 13 .20 33 .00
1935...................... 11.1 18 .4 59 .3 7 0 .3 6 5 .5 83 .2 7 .6 2 30 .54
1936...................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11.20 33 .36
1937....................# 8 .4 2 0 .4 52 .9 8 2 .0 51 .8 96 .2 8 .7 4 19.51
1938...................... 8 .6 19 .6 55 .7 7 3 .0 4 8 .6 56 .2 6 .7 8 21 .79
1939...................... 9 .1 15 .4 69 .7 7 4 .9 56 .8 69 .1 7 .9 4 21.17
1940...................... 9 .9 16 .0 54 .1 8 5 .5 61 .8 68 .2 7 .5 8 21 .73
1941...................... 17 .0 2 6 .4 80 .7 9 4 .0 7 5 .1 94 .4 9 .6 7 47 .65
1942...................... 1 9 .0 3 6 .9 117.0 119.0 91 .7 110.0 10 .80 45.61
1943...................... 19 .9 4 0 .5 131.0 204 .0 112.0 136.0 14.80 52 .10
1944...................... 2 0 .7 4 2 .0 149.0 192.0 109.0 141.0 16.40 52 .70
1945...................... 2 1 .2 3 6 .6 143.0 204 .0 127.0 150.0 15 .10 51 .1 0
1946...................... 28 .3 3 8 .2 124.0 219.0 156.0 191.0 17.30 71 .40
1947 

Septem ber.. . 31 .21 40 .7 149.0 240 .0 240.0 243 .0 16.10 75 .60
October............ 30 .65 4 1 .6 150.0 205.0 223.0 266 .0 16.80 90 .60
November___ 3 1 .87 40 .0 166.0 195.0 219 .0 2 74 .0 17.30 89 .10
D ecem ber.. . . 34 .06 46 .9 172.0 2 04 .0 237 .0 279 .0 18.10 94 .80

1948 
January.......... 33 .14 45 .9 186.0 217.0 246.0 281.0 18.70 95 .1 0
February........ 30.71 38 .5 193.0 231 .0 192.0 212 .0 19.60 88 .60
M arch............. 31 .77 29 .6 196.0 237.0 211.0 221.0 19.70 87 .90
A pril................ 34 .10 3 1 .2 2 09 .0 240 0 219.0 229.0 19.40 89 .40
M ay................. 35 .27 40 .1 196 0 244 .0 216 .0 2 22 .0 18 30 90 .70
Ju n e................. 35 .22 41 .7 187.0 246 .0 216.0 211 .0 17.90 92.20
Ju ly .................. 3 2 .99 43 .6 166.0 262 .0 202.0 203 .0 18.20 96 .00
August............ 30.41 47 .4 158.0 265 .0 191.0 196.0 17.80 76.60

1923...................... 231
Index Numbers 

190 133
(Aug. 1909 

137
-Ju ly  1914 =  100) 

129 105 110 183
1924...................... 185 190 98 170 166 141 107 147 143
1925...................... 158 168 245 188 109 163 108 140 143
1926...................... 101 179 189 134 116 138 112 98 139
1927...................... 163 207 146 124 132 135 87 154 127
1928...................... 145 200 76 134 131 113 95 152 164
1929...................... 135 183 189 133 124 117 92 137 137
1930...................... 77 128 131 123 93 76 93 98 120
1931...................... 46 82 66 83 50 44 73 40 116
1932...................... 52 105 55 62 50 43 52 46 102
1933...................... 82 130 118 79 81 84 68 67 91
1934...................... 100 213 64 91 127 96 111 146 65
1935...................... 90 184 85 80 102 94 63 135 119
1936...................... 100 236 164 106 163 116 94 148 104
1937...................... 68 204 76 93 81 109 74 87 n o
1938...................... 69 196 80 83 76 64 57 97 88
1939...................... 73 154 100 85 88 78 67 94 91
1940...................... 80 160 78 97 96 77 64 96 111
1941...................... 137 264 116 107 117 107 81 211 129
1942...................... 153 369 168 136 143 124 91 202 163
1943...................... 160 405 188 232 174 154 125 231 246
1944...................... 167 420 214 219 170 160 138 234 212
1945...................... 171 366 205 232 198 170 127 227 224
1946...................... 228 382 178 249 212 209 146 317 204
1947 

September. . . 252 407 214 273 374 275 136 335 179
October........... 247 416 214 233 347 301 142 402 238
November.. . . 257 400 238 222 341 310 146 395 272
December___ 276 469 247 232 369 316 152 420 294

1948 
January.......... 267 459 267 247 383 318 158 422 320
February........ 248 385 277 263 299 240 165 393 320
M arch............. 256 296 281 270 329 250 166 390 295
April................
M ay.................

275 312 300 273 341 259 163 396 340
284 401 281 278 336 251 154 402 262

Ju n e................. 284 417 268 280 336 239 151 409 213
Ju ly .................. 266 436 238 298 315 230 153 428 213
August............ 245 474 227 302 298 222 150 340 172
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Wholesale Prices of Ammoniates

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12%  
ammonia, 
15% bone

Tankage 
11% . 

ammonia, 
15% bone 

phosphate,
of soda of ammonia meal phosphate, f:o.b. Chi

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

1910-14.................... $2 .85 $3 .50 $3.53 $3.37
1924.......................... 2 .9 9 2 .4 4 6 .87 5 .02 3 .6 0
1925........................... 3 .11 2 .47 6.41 5 .3 4 3 .9 7
1926........................... 3 .0 6 2.41 4 .4 0 4 .95 4 .3 6
1927........................... 3 .01 2 .2 6 6.07 5 .87 4 .3 2
1928.......................... 2 .6 7 2 .3 0 7 .0 6 6 .63 4 .9 2
1929........................... 2 .5 7 2 .0 4 5 .64 5 .0 0 4 .61
1930........................... 2 .4 7 1.81 4 .7 8 4 .9 6 3 .7 9
1931.......................... 2 .3 4 1 .46 3 .1 0 3 .9 5 2 .11
1932.......................... 1 .87 1 .04 2 .1 8 2 .1 8 1.21
1933.......................... 1 .12 2 .9 5 2 .8 6 2 .0 6
1934.......................... 1 .52 1 .2 0 4 .4 6 3 .1 5 2 .67
1935.......................... 1 .47 1 .15 4 .5 9 3 .1 0 3 .0 6
1936.......................... 1 .53 1 .23 4 .1 7 3 .4 2 3 .5 8
1937.......................... 1 .32 4 .91 4 .6 6 4 .0 4
1938.......................... 1 .69 1 .3 8 3 .6 9 3 .7 6 3 .1 5
1939........................... 1 .3 5 4 .0 2 4 .41 3 .87
1940.......................... 1 .69 1 .36 4 .64 4 .3 6 3 .3 3
1941........................... 1 .69 1.41 5 .5 0 5 .32 3 .7 6
1942........................... 1 .74 1.41 6 .11 5 .77 6 .04
1943.......................... 1 .75 1 .42 6 .3 0 5 .77 4 .8 6
1944........................... 1 .75 1 .42 7 .6 8 5 .77 4 .8 6
1945........................... 1 .7 5 1.42 7.81 5 .77 4 .8 6
1946........................... 1 .97 1 .44 11 .04 7 .3 8 6 .6 0
1947 

Septem ber.......... 2 .6 6 1.73 13.65 10.41 12.75
October............... 2 .6 6 1.78 15.00 10.85 12.75
November.......... 2 .6 6 1.78 14.22 11.06 12.75
December........... 2 .71 1.78 15.98 11.71 12.75

1948 
Jan u ary ............... 2 .7 8 1.83 16.22 11.71 12.75
February............ 2 .7 8 1.90 15.03 12.15 12.75
M arch.................. 2 .7 8 1.90 13.68 12.06 12.75
April.....................
M ay .....................

2 .7 8 1.90 13.87 11.71 12.75
2 .7 8 1.90 13.77 9 .54 12.75

Ju n e ...................... 2 .7 8 1 .90 14.69 9.11 8 .23
Ju ly ....................... 2 .7 8 2 .07 14.56 9 .2 2 8 .8 0
August................. 2 .91 2 .1 0 10.91 9 .7 6 8 .9 2

1924.......................... 111

Index Number* (1910-14 
86 168

=  100) 
142 107

1925.......................... 115 87 155 151 117
1926.......................... 113 84 126 140 129
1927.......................... 112 79 145 166 128
1928.......................... 100 81 202 188 146
1929.......................... 96 72 161 142 137
1930.......................... 64 137 141 12
1931.......................... 88 51 89 112 63
1932.......................... 71 36 62 62 36
1933.......................... 59 39 84 81 97
1934.......................... 69 42 127 89 79
1935.......................... 57 40 131 88 91
1936.......................... 59 43 119 97 106
1937.......................... 61 46 140 132 120
1938.......................... 63 48 105 106 93
1939.......................... 63 47 115 125 115
1940.......................... 63 48 133 124 99
1941.......................... 63 49 157 151 112
1942.......................... 65 49 175 163 150
1943.......................... 65 50 180 163 144
1944.......................... 65 50 219 163 144
1945.......................... 65 50 223 163 144
1946.......................... 74 51 315 209 196
1947 

Septem ber.......... 99 61 390 295 378
October............... 99 62 429 307 378
November.......... 99 62 406 313 378
December......... . 101 62 457 332 378

1948 
Jan u ary ............ , 64 463 332 378
February.......... , 104 67 429 344 378
M arch.................. 104 67 391 342 378
April.....................
M ay .....................

104 67 396 332 378
104 67 393 270 378
104 67 420 258 244

Ju ly ...................... 104 73 416 261 261
August................. 109 74 312 276 265

High grid* 
ground 
Dlood, 

16-17%  
ammonia, 
Chicago, 

bulk 
per unit N 

$3 .52
4 .2 5
4 .7 5
4 .9 0
5 .7 0  
6.00
5 .72  
4 .5 8
2 .4 6  
1 .36
2 .4 6  
3 .27  
3 .6 5
4 .2 5  
4 .8 0  
3 .5 3
3 .9 0  
3 .3 9  
4 .4 3
6 .7 6  
6 .62
6.71
6.71 
9 .3 3

10.72
13.66
11.53
12.81

13.28
12.60
9 .47  
8 .3 5  
7 .8 9  
8 .24
8 .73  
8 .9 8

121
135
139
162
170
162
130
70 
39
71 
93

104
131 
122 
100 
111

96
126
192
189
191
191
265

305
388
328
364

377
358
269
237
224
234
248
255
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Wholesale Prices of Phosphates and Potash **

Super Florida

Tennessee
phosphate

rock,

Muriate 
of potash 

bulk.

Sulphate 
of potash 
in bags,

Sulphate 
of potash 
magnesia,

Manure
salts
bulk,

phosphate land pebble 75%  f.o.b. per unit, per unit, per ton. per unit,
Balti 68%  f.o.b. mines, c.i.f. A t c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1
1010-14............. $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657
1024................... 2 .31 6 .6 0 .582 .860 23 .72 .472
1925.................... .600 2 .44 6 .1 6 .584 .860 23.72 .483
1026................... 3 .2 0 5.57 .596 .854 23.58 .537
1027................... 3 .0 9 5 .50 .646 .924 25.55 .586
1928................... .680 3 .1 2 5 .5 0 .669 .957 26.46 .607
1929................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .610
1930................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1931.................... 3 .1 8 5 .5 0 .681 .973 26 .92 .618
1932.................... .458 3 .1 8 5 .5 0 .681 .963 26.90 .618
1933................... .434 3.11 5 .50 .662 .864 25.10 .601
1934................... .487 3 .14 5 .67 .486 .751 22 .49 .483
1935................... .492 3 .3 0 5.69 .415 .684 21.44 .444
1936................... .476 1 .85 5 50 .464 .708 22.94 .505
1937................... .510 1 .85 5 .5 0 .508 .757 24.70 .556
1938................... .492 1.85 5 .5 0 .523 .774 15.17 .572
1939................... .478 1.90 5 .5 0 .521 .751 24.52 .570
1940................... .516 1.90 5 .5 0 .617 .730 24.75 .573
1941................... .547 1.94 5 .64 .522 .780 25.55 .36711942.................... .600 2 .13 6 .29 .522 .810 25.74 .205
1943................... .631 2 .0 0 5 .93 .522 .786 25.35 .195
1944................... .645 2 .1 0 6 .1 0 .522 .777 25.35 .1951945................... .650 2 .2 0 6 .23 .522 .777 25.35 .195
1946.................... .671 2 .41 6 .5 0 .508 .769 24 .7 0 .1901947 

September. . .760 3 .4 2 6 .6 0 .353 .629 13.63 .188
October. . . . .760 3 .42 6 .6 0 .375 .669 14.50 .200
November. . .760 3 .4 2 6 .6 0 .375 .669 14.50 .200
December .. 

1948 
January

.760 3 .4 2 6 .6 0 .375 .669 14.50 .200

.760 3 .4 2 6 .6 0 .375 .669 14.50 .200
February. . .760 3 .4 2 6 .6 0 • .375 .669 14.50 .200
M arch........... .760 3 .4 2 6 .6 0 .375 .669 14.50 .200
April..............
M ay ...............

4 .11 6 .6 0 .375 .669 14.50 .200
.760 4.61 6 .6 0 .375 .669 14.50 .200

June............... .760 4.61 6 .6 0 .330» .634 1 12.76 1 .176
Ju ly ................ .770 4.61 6 .6 0 .353 .676 13.63 .188
August.......... .770 4 .6 1 6 .6 0 .353 .678 13.63 .188

Index Numbers (1910-14=: 100)
i 1924........................ 04 64 135 82 90 98 72

1925........................ 110 68 126 82 90 98 74
1926........................ 112 88 114 83 90 98 82
1927........................ 100 86 113 90 97 106 89
1928........................ 108 86 113 94 100 109 92
1929........................ 114 88 113 94 101 110 93
1930........................ 101 88 113 95 102 111 94
1931........................ 90 88 113 95 102 111 94

1 1932........................ 85 88 113 95 101 111 94
1 1933........................ 81 86 113 93 91 104 91

1934........................ 91 87 110 68 79 93 74
1935........................ 92 91 117 68 72 89 68
1936........................ 89 51 113 65 74 95 77
1937........................ 95 51 113 71 79 102 85

♦ 1938........................ 92 51 113 73 81 104 87
1939........................ 89 53 113 73 79 101 87
1940........................ 96 53 113 72 77 102 87
1941........................ 102 54 110 73 82 106 87
1942........................ 112 59 129 73 85 106 84
1943........................ 117 55 121 73 82 105 83
1944........................ 120 58 125 73 82 105 83
1945........................ 121 61 128 73 82 105 83
1946........................ 125 67 133 71 81 102 82
1947

September. . . . 142 95 135 65 66 56 82
October.............. 142 95 135 68 70 60 83
November. . . . 142 95 135 68 70 60 83
December.........

1948 
Ja n u a ry ............

142 95 135 68 70 60 83

142 95 135 68 70 60 83
February.......... 142 95 135 68 70 60 83
M arch................ 142 95 135 68 70 60 83
April..................
M ay ...................

142 114 135 68 70 60 83
142 128 135 68 70 60 83

Ju n e................... 142 128 135 62 67 53 80
Ju ly .................... 144 128 135 65 71 56 82
August............ 144 128 136 65 71 66 82



36 B et t er  C rops W it h  P la n t  F ood

Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm

Prices paid 
by farmers 

for com
modities

Wholesale 
prices 

of all com- Fertilizer Chemical Organic Superphos
prices* bought* moditiesf material! ammonia tea ammoniates phate Potash**

1924............. 143 152 143 103 97 125- 94 79
1925............. 156 156 151 112 100 131 109 80
• 926............. 146 155 146 119 94 135 112 86
1927............. 142 153 139 116 89 150 100 94
1928............. 151 155 141 121 87 177 108 97
1929............. 149 154 139 114 79 146 114 97
1930............. 128 146 126 105 72 131 101 99
1931............. 90 126 107 83 62 83 90 99
1932............. . 68 108 95 71 46 48 85 99
1933............. 72 108 96 70 45 71 81 95
1934............. 90 122 109 72 47 90 91 72
1935 ........... 109 125 117 70 45 97 92 63
1936............. 114 124 118 73 47 107 89 69
1937............. 122 131 126 81 50 129 95 75
1938............. . 97 123 115 78 52 101 92 77
1939............. 95 121 112 79 51 119 89 77
1940............. 100 122 115 80 52 114 96 77
1941............. 124 131 127 86 56 130 102 77
1942............. 159 152 144 93 57 161 112 77
1943............. 192 167 151 94 57 160 117 77
1944............. 195 176 152 96 57 174 120 76
1945............. 202 180 154 97 57 175 121 76
1946............. 233 203 177 107 62 240 125 75
1947 

September. 286 253 230 133 79 372 142 67
October.. 289 254 230 136 80 387 142 71
November 287 257 231 135 80 380 142 71
December. 301 262 236 138 81 400 142 71

1948 
January.. 307 266 242 139 83 403 142 71
February. 279 263 233 139 85 393 142 71
March__ 283 262 233 137 85 379 142 71
April........ 291 264 238 137 85 380 142 71
May........ 289 265 239 137 85 370 142 71
June........ 295 266 241 128 85 309 142 65
July......... 301 266 247 131 88 317 144 68
August. . . 293 266 247 129 91 285 144 68

•U S D A figures. Beginning Janu ary  rarm prices ana inaex numueio
iceciflc farm  products revised from a calendar year to a crop-year basis. TrucK 
srops index adjusted to the 1924 level of the all-commodity index.

+ DeDartment of Labor index converted to 1910*14 base.
I  The Index numbers of prices of fertilizer m aterials are based on original study 

nade by the Department of Agricultural Economics and Farm  Management, 
“ornell University. Ithaca, New York. These indexes are complete since 1897. 
rhe series was revised and reweighted as of March 1940 and November 

i A ll p o tash  s a lts  now  quoted  F .O .B . m in es on ly i m a n u re  s a lts  sin ce  Ju n e  1041.
ith e r  c a r r ie r s  s in ce  Ju n e  1947. . . .  . ,  . .

•• T h e w eig h ted  a v e r a g e  o f p rice s  a c tu a lly  paid fo r  p o tash  a r e  lo w er th a n  the  
in n u al a v e r a g e  b ecau se  s in ce  1926 o v e r  90%  o f  th e  p o tash  used In a g ric u ltu re  has  
teen c o n tra c te d  fo r  d u rin g  th e  d isco u n t p eriod . Since 1937, th e  m axim u m  discount 
has been 1 2 % . A pplied to  m u ria te  o f p o tash , a  p rice  s lig h tly  ab ove $.471 per 
■nit KtO th n s m o re  n e a rly  a p p ro x im a te *  th e  an n u al a v e ra g e  th a n  do p rices  haaeu  
in a r ith m e tic a l  a v e ra g e s  o f m o n th ly  q u o tatio n s.



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
- "The Fertilizer Trade in Canada, July 1, 
1946-June 30, 1947," Dom. Bu. of Statistics, 
Dept, of Trade and Commerce, Ottawa, Can. 
t "State Laboratory Fertilizer, Feed, Limes, 
and Seed Report, fanuary-June 1948," Quar
terly Bu. State Board of Agr., The Green, 
Dover, Del., Vol. 38, No. 2.

"Fertilizer Materials Consumed in Florida 
for Fiscal Year July 1, 1947, thru June 30, 
1948," Fert. Stat. Div., Tallahassee, Fla.

"Act No. 93 of 1948 Regulating the Sale and 
Purity of Commercial Fertilizers," Dept, of 
Agr. and Immigration, Baton Rouge 1, La., 
Messrs. Sylvester, Whipp, Vallee, LaFleur, and 
Cleveland.
i "County Fertilizer Data: Mixed Goods and 
Materials, July 1, 1947 through June 30, 1948," 
State Dept, of Agr., Jackson, Miss.

"Commercial Fertilizer Report for 1947," 
Dept, of Chem. Research, Agr. Exp. Sta., 
Mont. State College, Bozeman, Mont., Bui. 450, 
Feb. 1948, A. H. Kruse and P. C. Gaines.

"Soil Fertility Practices," Ext. Serv., Univ. of 
Nebr., Lincoln, Nebr., Ext. Cir. 175, Dec. 1947, 
R. A. Olson and J. W. Fitts.

"The Economy of Using Light Annual Ap
plications of Fertilizer on Pasture,” Agr. Exp. 
Sta., Blacksburg, Va., Bui. 414, April 1948, 
A. D. Pratt and C. W. Holdaway.

Soils
"Soils of Santa Clara County, California,” 

Div. of Soils., Univ. of California., Agr. Exp. 
Sta., Berkeley, Calif., W. W. Weir and R. E. 
Storie.

"Your Stake in Improving Colorado’s Water
sheds," Ext. Serv., Colo. A £r M College, Fort 
Collins, Colo., Ext. Cir. 156-A, Feb. 1948.

“Your Stake in Increasing Productivity of 
Colorado’s Ranges," Ext. Serv., Colo. A 6r M 
College, Fort Collins, Colo., Ext. Cir. 157-A, 
Feb. 1948.

"Your Stake in Increasing Productivity of 
Colorado’s Non-irrigated Land," Ext. Serv., 
Colo. A & M College, Fort Collins, Colo., Ext. 
Cir. 158-A, Feb. 1948.

"Your Stake in Increasing Productivity of 
Colorado’s Irrigated Land," Ext. Serv., Colo. 
A & M College, Fort Collins, Colo., Ext. Cir. 
159-A, Feb. 1948.

"Soils, Geology, and Water Control in the 
Everglades Region," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 442, March 1948.

"Recommended Practices for Soil Erosion 
Control," Agr. Exp. Sta., Mont. State College, 
Bozeman, Mont., Cir. 190, July 1948, A. E. 
Seamans.

"Soil Fertility Removed by Farm Crops," 
Ext. Serv., Texas A & M, College Station, 
Texas, M. S. 792, April 16, 1947, M. K. 
Thornton.

"Soil Reaction Preference of Some Plants," 
Ext. Serv., Texas A & M, College Station, 
Texas, M S. 794, April 28, 1947, M. K. Thorn
ton.

"How Soil Reaction Affects the Supply of 
Plant Foods," Ext. Serv., Va. Polytechnic In
stitute, Blacksburg, Va., Bui. 136, Rev. March
1947.

"Soil Fertility Experiments on Spencer Silt 
Loam," Clark Co. Hospital Farm, Owen, Wis., 
Summary of Results 1944-1947, 0 .  /. Attoe 
and E. Truog.

"Stubble-Mulch Farming to Hold Soil and 
Water,” U. S. D. A., Washington 25, D. C., 
Farmers’ Bui. No. 1997, F. L. Duley and /. C. 
Russel.

"Review of Principal Results— 1947, South
ern Piedmont Conserv. Exp. Sta.,’’ U. S. D. A., 
Washington 25, D. C., May 1948.

Crops
"56th and 57th Annual Reports, January 1,

1945-December 31, 1946," Agr. Exp. Sta., Ala. 
Polytechnic Institute, Auburn, Ala.

"1947 Arkansas Rice Yield Tests,” Agr. Exp. 
Sta., Univ. of Ark-, Fayetteville, Ark., Rpt- 
Series 9, March 1948, C. R. Adair and E. M. 
Cralley.

"Peach Production in Arkansas,” Ext. Serv., 
Univ. of Ark., Fayetteville, Ark•> Cir. 449, 
Feb. 1948, E. J. Allen, Charles Lincoln, and 
V. H. Young.

"Reed Canary Grass,’’ Div. of Forage Plants, 
Dom. Dept, of Agr., Ottawa, Can., Publ. 805, 
Cir. 177, May 1948, W. J. White, R. M. Mac- 
Vicar, and F. S. Nowosad.

"Sweet Dent Silage," Agr. Exp. Sta., New 
Haven, Conn., Cir. 165, April 1948, W. R. 
Singleton, D. F. Jones, and H. L. Everett.

"Annual Report of the Director for the Fiscal 
Year Ending June 30, 1947," Agr. Exp. Sta.,
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Univ. of Del., Newark., Del., Bui. 271, Jan. 
1948.

"Ornamental Hedges for Florida," Agr. Exp. 
Sta., Univ. of Fla., Gainesville, Fla., Bui. 443, 
May 1948, Harold Mo wry and R. D. Dickey• 

"Levels of Carotene and Ascorbic Acid in 
Florida-Grown Foods," Agr. Exp. Sta., Univ. 
of Fla., Gainesville, Fla., Bui. 444, May 1948, 
R. B. French and O. D. Abbott.

"Pastures for Georgia," Agr. Ext. Serv., 
Univ. of Ga., Athens, Ga., Cir. 304, Rev. fan. 
1947, E. D. Alexander and J. B. Preston.

" Winter Grazing," Agr. Ext. Serv., Univ. of 
Ga., Athens, Ga., Cir. 340, Reprinted Aug. 
1947, E. D. Alexander and f. B. Preston.

"Growing Raspberries," Ga. Exp. Sta., Univ. 
of Ga., Athens, Ga., Press Bid. 599, July 30,
1947, B. O. Fry.

"Certified Corn Hybrids for Indiana," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Sta. 
Cir. 342, July 1948, S. R. Miles.

"Recent Results of Experimental Work, First 
Annual Summer Agricultural Conference, Au
gust 3-5, 1948," Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind.

"Indiana Crops and Livestock—Annual Crop 
Summary, 1947," Dept, of Agr. Stat., West 
Lafayette, Ind., No. 267, Dec. 1947.

"Agronomy Handbook for 4-H Clubs,” Ext. 
Serv., Kans. State College, Manhattan, Cir. 197,
1948.

"Your Vegetable Garden Month by Month," 
Agr. Ext. Div., Univ. of Ky., Lexington, Ky., 
Cir. 376, Rev. Jan. 1948, John S. Gardner.

"Sixty-Third Annual Report of The Maine 
Agricultural Experiment Station, Orono, Maine, 
1946-1947," Univ. of Maine.

"Varietal Trials of Farm Crops," Agr. Exp. 
Sta., Univ. of Minn., St. Paul 1, Minn., Misc. 
Rpt. 4, Jan. 1948, H . K. Hayes, E. R. Ause- 
mus, J. O. Culbertson, and J. W. Lambert.

"Soybean Varieties and Time of Planting 
Experiments," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Cir. 140, March 
1948, P. R. Henson and R. B. Carr.

"Pasture Information, Year-round Grazing," 
Ext. Serv., State College, Miss., Misc. L. No. 
2, July 1948, W. R. Thompson.

"Teamwork of Science and Agriculture—  
Annual Report of the Missouri Experiment 
Station, 1944-1945," Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo., Btd. 510, Oct. 1947, E. A. 
Trowbridge and J. E. Crosby, Jr.

"Effect of Planting Time on Maturity, Yield 
and Quality of Soybeans in Southeast Mis
souri," Agr. Ext. Sta., Univ. of Mo., Columbia, 
Mo., Bui. 514, May 1948, C. V. Feaster.

"Lawn Culture in Missouri," Agr. Exp. Sta., 
Univ. of Mo., Columbia, Mo., Cir. 322, Feb. 
1948.

"Sweet Clover Management in a Pasture 
System," Agr. Exp. Sta., Univ. of Mo., Colum
bia, Mo., Cir. 323, March 1948, C. A. Helm.

"Recommended Varieties of Farm Crops 
for Montana, 1948," Agr. Exp. Sta., Mont.

State College, Bozeman, Mont., Cir. 189, April 
1948.

"Effects of Mowing Frequency on the Yield 
and Protein Content of Several Grasses Grown 
in Pure Stands," Agr,. Exp. Sta., Univ. of 
Nebr., Lincoln, Nebr., Res. Bui. 150, Sept.
1947, L. C. Newell and F. D. Keim. 

"Producing Hybrid Seed Corn in Nebraska,"
Agr. Ext. Serv., Univ. of Nebr., Lincoln, Nebr., 
E. C. 181, April 1948, C. R. Porter and C. 0. 
Gardner.

"Annual Report of the Board of Control for 
the Fiscal Year Ending June 30, 1947," Agr. 
Exp. Sta., Univ. of Nev., Reno, Nev.

"Agricultural Research in New Hampshire— 
Annual Report of the Director of the Agricul
tural Experiment Station for the Year Ending 
June 30, 1947," Agr. Exp. Sta., Univ. of N. H., 
Durham, N. H., Bui. 372, Sept. 1947.

"Agricultural Research in New Mexico—  
Fifty-eighth Annual Report, 1946-1947," Agr. 
Exp. Sta., N. M. College of A&M, State Col
lege, N. M.

"Improved Strains of Cotton for New Mex
ico," Agr. Exp. Sta., N. M. College of A&M, 
State College, N. M., Bui. 337, March 1948,
G. N. Stroman.

"Trees and Shrubs for Eastern North Da
kota Windbreaks” Ext. Serv., N. D. Agr. 
College, Fargo, N. D., Cir. A-122, Oct. 1947.

"Trees and Shrubs for Western North Da
kota Windbreaks," Ext. Serv., N. D. Agr. 
College, Fargo, N. D., Cir. A-123, Oct. 1947.

"Vetch for Soil Improvement," Ext. Serv., 
Okfa. A&M College, Stillwater, Okla., Cir. 472, 
Wesley Chaffin.

"Making and Feeding Grass and Legume 
Silage in Western Oregon," Fed. Coop. Ext. 
Serv., Oregon State College, Corvallis, Oreg., 
Ext. Btd. 669, June 1946 (Rev. Jan. 1948), 
M. G. Huber, R. W. Morse, and E. R. Jackman.

"The Chehalem Blackberry," Agr. Exp. 
Sta., Oregon State College, Corvallis, Oreg., 
Sta. Cir. of Info. No. 421, March 1948, G. F. 
Waldo.

"Growing Garden Peppers," Fed. Coop. 
Ext. Serv., Oregon State College, Corvallis, 
Oregon., Ext. Cir. 500, Feb. 1948, A. G. B. 
Bouquet.

"Control of Weeds in Special Purpose Turf 
with 2, 4-D," Agr. Exp. Sta., Pa. State College, 
State College, Pa., P. R. No. 1, July 1948,
H. B. Musser.

"Pastures for South Carolina," Ext. Serv., 
Clemson Agr. College, Clemson, S. C., Bui. 
99, Rev. June 1948.

"Agricultural Research in South Dak°ta, 
Sixtieth Annual Station Report, July 1, 1946 
to June 30, 1947," Agr. Exp. Sta., S. D. State 
College, Brookings, S. D.

"Gardening . . .," Ext. Serv., S. D. State 
College, Brookings, S. D., Ext. Cir. 431, March
1948, Leonard Yager.

"Forests in the Making," Texas Forest 
Sertri, Texas A&M, College Station, Texas, 
Cir. 20.
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"The Seventh Year . . .  of Record Produc
tion," Ext. Serv., Texas A&M, College Station, 
Texas, A. R. 1947.
■ “Growing Strawberries," Ext. Serv., Texas 
A&M, College Station, Texas, L-60, 1947, 
J. F. Rosborough.

"The Poinsettia,’’ Ext. Serv., Texas A&M, 
College Station, Texas, MS-777, Jan. 1947, 
Sadie Hatfield.

“Pasture Improvement Practices for 4-H 
Club Members," Ext. Serv., Texas A&M, Col
lege Station, Texas, MS-807, Feb. 1948, R. R. 
Lancaster.

“How to Plant and Take Care of Your 
Lawn," Ext. Serv., Utah State Agr. College, 
Logan, Utah, Ext. Bui. 164, April 1948, A. E. 
Smith.
■ “How to Grow Sweet Corn in Utah," Ext. 
Serv., Utah State Agr. College, Logan, Utah, 
M. S. No. 703, June 1948, E. M. Andersen.

“Vegetable Gardening in Vermont," Agr. 
Ext. Serv., Univ. of Vt., Burlington, Vt., Cir. 
109, Rev. March 1948, C. H. Blasberg.

“A Handbook of Agronomy," Agr. Ext. 
Serv., Va. Polytechnic Institute, Blacksburg, 
Va., Bui. 97, Rev. July 1947.

“How to Grow Alfalfa on the Spencer Silt 
Loam Area," Soils Dept., Univ. of Wis., Madi
son, Wis., July 15, 1948, E. Truog and O. J. 
Attoe.

"27th Annual Report Wood County Ex
tension Service, 1947,” Wood County, Wis., 
Donald R. Rowe.

"Wheat Varieties for Wyoming,” Agr. Exp. 
Sta., Univ. of Wyo., Laramie, Wyo., Bui. 282, 
March 1948, D. L. Klingman.

“Grass, Yearbook of Agriculture, 1948," 
U.S.D.A., Washington 25, D. C.

“Distinguishing the Species of Brassica by 
Their Seed," U.S.D.A., Washington 25, D. C., 
Misc. Publ. No. 643, April 1948, A. F. Mu si I.

“Yellows-resistant Varieties of Cabbage in 
the Early and Midseason Roundhead Groups," 
U.S.D.A., Washington 25, D. C., Cir. 775, 
Aprtl 1948, J. C. Walker and J. P. J olivette.

“Yellows-resistant Cabbage Varieties in the 
Danish Ballhead-Hollander Group," U.S.D.A., 
Washington 25, D. C., Cir. 776, April 1948, 
J. C. Walker, R. E. Foster, and J. E. Kuntz.
■ “Red Pine Management in Minnesota," 
Lake States Forest Exp. Sta., Forest Serv., 
U.S.D.A., Washington 25, D. C., Cir. 778, 
May 1948, F. H. Eyre and Paul Zehngraff.

“Effect of Crop Rotation and Manure on the 
Yield and Quality of Sugar Beets, United 
States Scotts Bluff (Nebr.) Field Station, 
1930-41," U.S.D.A., Washington 25, D. C., 
Cir. 779, July 1948, S. B. Nuckols and Lionel 
Harris.

“Improvement of Pastures for Dairy Cattle 
in Middle Tennessee," U.S.D.A., Washington 
25, D. C., Cir. 786, March 1948, A. G. Van 
Horn and J. R. Dawson.

"Strawberry Culture, South Atlantic and 
Gulf Coast Regions," U.S.D.A., Washington 
25, D. C. Farmers' Bui. No. 1026, Rev. Feb.

1948, G. M. Darrow.
“Growing Erect and Trailing Blackberries,’’ 

U.S.D.A., Washington 25, D. C., Farmers’ Bui. 
1995, April 1948, G. M. Darrow and G. F. 
Waldo.

"Save Grain Through Good Pasture I" 
U.S.D.A., Washington 25, D. C.

“Vegetative Characteristics of Some Wild 
Forms of Saccharum and Related Grasses," 
U.S.D.A., Washington, D. C., Tech. Bui. 951, 
March 1948, E. Artschwager.

“Save Grain with 'Better Hay Crops!’’ 
U.S.D.A., Washington, D. C., OFFC-16, June 
1948.

Economics
"Agricultural Cooperatives—Legal Phases, 

Principles, Objectives, Types," Ext. Serv., 
Univ. of Ark-, Fayetteville, Ark-, Cir. 447, 
July 1947, Clifford Alston.

“Statistical Supplement to Agricultural Ex
periment Station Circular 385, California 
Clingstone Peaches, Economic Status, 1948," 
Agr. Exp. Sta., Univ. of Calif., Berkeley, 
Calif., May 1948, Sidney Hoos and H. F. 
Phelps.

"1947 Alfalfa Cost and Management Study, 
Antelope Valley," Agr. Ext. Serv., Univ. of 
Calif., Office of the Farm Adviser, 808 North 
Spring St., Los Angeles 12, Calif.

“1947 Sugar Beet Production Cost and 
Management Study, Antelope Valley," Agr. 
Ext. Serv., Univ. of Calif., Office of the 
Farm Adviser, 808 North Spring St., Los 
Angeles 12, Calif.

"Economic Possibilities of Macadamia Nuts 
as a Hawaiian Crop," Agr. Econ. Sect., Agr. 
Ext. Serv., Univ. of Hawaii, Honolulu 10, 
T. H., Ext. Cir. 248, June 1948, Ralph Elliott.

"Part-time Farming in New England," Ext. 
Serv., Univ. of Mass., Amherst, Mass., Leaflet 
238, Oct. 1947.

"Farm Land Prices in the Midwest," Agr. 
Exp. Sta., Mich. State College, East Lansing, 
Mich., Spec. Bui. 349, June 1948.

"Montana Farmer Cooperatives 1941 and 
1946," Agr. Exp. Sta., Mont. State College. 
Bozeman, Mont., But. 449, Jan. 1948, H. F. 
Hollands.

"Cost of Producing Sweet Corn in the 
Willamette Valley, Oregon—a Preliminary 
Summary," Agr. Exp. Sta., Oreg. State College, 
Corvallis, Oreg., Sta. Cir. of Info. No. 422, 
March 1948, G. B. Davis and D. C. Mum ford.

"Cost of Producing Table Beets in the 
Willamette Valley, Oregon—a Preliminary 
Summary,” Agr. Exp. Sta., Oreg. State College, 
Corvallis, Oreg., Sta. Cir. of Info. No. 423, 
March 1948, G. B. Davis and D. C. Mntnford.

"Cost of Producing Carrots in the Willa
mette Valley, Oregon—a Preliminary Sum
mary," Agr. Exp. Sta., Oreg. State College, 
Corvallis, Oreg., Sta. Cir. of Info. No. 424, 
March 1948, G. B. Davis and D. C. Mum ford.

"Farm Outlook Information South Carolina 
—1948," Ext. Serv., Clemson Agr. College,



40 B e t t e r  C rops W it h  P l a n t  F ood

Clemson, S. C., Spec. Outlook. Info. Leaflet, 
Jan. 1948, M. C. Rochester.

"1947 Fifth Annual Report—Southeastern 
South Dakota Farm Record Summary," Agr. 
Exp. Sta., S. D. State College, Brookings> 
S. D., Agr. Econ. Pamph. No. 25, July 1948, 
R. O. Olson.

"Selected Summary of the Year's Business 
in the Texas Farm Unit Program," Texas 
A&M, College Station, Texas, M.S. 785.

"Cost and Efficiency of Canning Pea Pro
duction in Cache and Box Elder Counties, 
Utah, 1946-1947," Agr. Exp. Sta., Utah State 
Agr. College, Logan, Utah, Bui. 331, June 
1948, E. M. Morrison.

"Report on Agricultural Production for 
Utah for 1948," Agr. Exp. Sta., State Agr. 
College, Logan, Utah, Mimeo. Series 339, 
Oct. 1947.

"What Will Become of Your Farm?" Ext. 
Serv., Va. Polytechnic Institute, Blacksburg, 
Va., Bui. 169, June 1947, A. J. Walrath and 
W. L. Gibson, Jr.

"Feed Is Food— Use It Wisely," Ext. Serv., 
Univ. of Wis., Madison, Wis., Spec. Cir., 
Jan. 1948.

"Small Farms in Wisconsin," Agr. Exp. Sta., 
Univ. of Wis., Madison, Wis., Bui. 473, Jan. 
1948, Walter W. Wilcox and John Kutish.

"Director of Organization and Field Ac
tivities of the Department of Agriculture: 
1947," U. S. D. A., Washington, D. C., Misc. 
Publ. No. 640, Issued Jan. 1, 1948.

"Farmers’ Produce Markets in the United 
States, Part I, History and Description," 
U. S. D. A., Washington, D. C., Jan. 1948.

"The Balance Sheet of Agriculture, 1947," 
Bu. of Agr. Econ., U. S. D. A., Washington, 
D. C„ Misc. Publ. 642, Feb. 1948, A. S. 
Tostlebe, R. J. Burroughs, H. C. Larsen, L. 
A. Jones, H. T. Lingard, L. R. Hudson, and 
S. L. Yarn all.

"Origin, Structure, and Functions of the 
U. S. Department of Agriculture," Office of 
Inf., U. S. D. A., Washington, D. C., Docu
ment No. 1, Rev. March 1, 1948.

"Progress of the Production Credit System 
Through 1947," Farm Credit Admin., U. S. 
D. A., Washington 25, D. C., Dec. 31, 1947.

"Cotton Quality Statistics, United States,
1946-47," Prod, and Marketing Admin., 
U. S. D. A., Washington, D. C., CS-26, 
Jan. 1948.

"Peanuts; Acreage, Yield per Acre, Produc
tion, Farm Disposition, and Value, 1909-45," 
Bu. of Agr. Econ., U. S. D. A., Washington, 
D. C„ March 1948.

"Horticultural Organizations of the United 
States and Canada," Library, U. S. D. A., 
Washington 25, D. C., Library List No. 16, 
Rev., Jan. 1948, Compiled by Nell W. Small
wood.

"Commercial Horticultural Organizations 
of the United States and Canada," Library, 
U. S. D. A., Washington 25, D. C., Library 
List No. 17, Rev., Jan. 1948, Compiled by 
Nell W. Smallwood.

"Winter Cover Crop Seeds," Bu. of Agr. 
Econ., U.S.D.A., Washington, D. C., April
1948.

"Sweetpotatoes—Production, Farm Disposi
tion, and Value, by States, 1909-45," Bu. of 
Agr. Econ., U.S.D.A., Washington, D. C., 
March 1948.

Yield and Quality

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 
phosphorus 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.
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A NATIONAL Soil and Fertilizer 
Research Committee consisting of 

scientists from the Land Grant Col
leges and the U. S. Department of Agri
culture has been organized to assist in 
planning national and regional studies 
of soils, fertilizer, and irrigation.

Dr. H. C. Knoblauch of the Office 
of Experiment Stations was elected 
chairman of the 10-man committee. 
Other members are: Dr. F. E. Bear, 
New Jersey Experiment Station, New 
Brunswick; Dr. W. R. Paden, South 
Carolina Experiment Station, Clemson; 
Dr. R. W. Cummings, North Caro
lina Experiment Station, Raleigh; Dr.

C. O. Rost, University of Minnesota, 
St. Paul; Dr. D. W. Thorne, Utah Ex
periment Station, Logan; Dr. W . T . 
McGeorge, Arizona Experiment Sta
tion, Tucson; Dr. Mark L. Nichols, Soil 
Conservation Service; and Dr. Frank 
W. Parker and Dr. K. D. Jacob, Bureau 
of Plant Industry, Soils and Agricul
tural Engineering.

The committee was formally or
ganized following a 3-day conference 
held early in March at the Plant In
dustry Station, Beltsville, Md., and will 
promote the coordination of State and 
Federal investigations in this field.

Weeping Lovegrass Stills .
( From page 13)

Sandblows

on the soil surface. Kelly, Midgley, and 
Varney analyzed the leaf mold de
posited beneath a 9-year-old stand of 
black locust and found it amounted to 
414 tons per acre.

The nitrogen returned to the soil by 
4.5 tons of black locust leaf mold is 
equal to 1,000 pounds of nitrate of soda 
per acre. The potash content is equiv
alent to 13 pounds of 50 per cent muri

ate of potash, phosphorus equivalent to 
100 pounds of superphosphate, and lime 
equivalent to 280 pounds of ground 
limestone. Thus the black locust plays 
a big part in rebuilding the fertility of 
the soil at the same time that it makes 
a short-time tree crop.

The red pine ( Pinus resinosa) is less 
susceptible to insect and disease damage 
than other pines and is also a valuable
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species for lumber purposes. It affords 
a long-time cover that has a future value 
as marketable timber.

Thus with this method of using 
weeping lovegrass, fertilizer, black 
locust, and red pine, revegetation of

Vermont’s sandblows becomes a prac
tical undertaking. Vermont’s farmers 
can reclaim lost land and halt the de
struction caused by the stinging par
ticles of blowing sand in 2,800 acres of 
Sahara Deserts.

Some Rates of Fertility Decline
{From page 24)

T ask  of Future Restoration

Reproduction by the plant from seed 
is not a matter of only the starch in it, 
except as this is reserve energy for 
the germ that is rich in protein and 
many other compounds. For the syn
thesis of these complex components 
representing potential reproduction, the 
fertility of the soil, more than the 
weather, is demanded. Troubles in 
reproduction in plants and animals are 
the reflection of the declining fertility

supply in the soil. Shrinking lifetimes 
of our Helds are the underlying causes 
of much that has not yet been traced 
to this.as the cause. Better reproduc
tion can come only as we minister to 
the soil, which is the source of the entire 
process of creation. If creation of food 
as plants and animals is to continue 
abundantly in the future, we can 
scarcely guarantee its projection there 
without being guided by the records of 
the past concerning the rates of decline 
of the soil fertility.

Four P ’s in Progress
{From page 20)

of scarcity and of high price of protein 
feeds, it is pertinent to consider the 
yield increases obtained in these ex
periments in terms of increased protein 
production. From data available it is 
possible to express the results obtained 
for the grain and clover crops harvested 
in 1946 in this way. In the calculation 
of the crude protein values the con
ventional factor of 6.25 was used. The 
values obtained are given in Table V.

From Table V it is seen that the total

increased production of protein in the 
first two years of Rotation 1 in the 1946 
crop-year amounted to no less than 343 
pounds per acre. This is the equivalent 
of the protein content of considerably 
more than a ton of wheat bran. Cur
rently the latter is selling in Canada at 
about 58 dollars per ton. The total 
cost of the superphosphate and muriate 
of potash supplied in the PK treatment, 
plus that of 1.5 tons of ground lime
stone, is approximately 12 to 15 dollars.

T a b l e  V .— E f f e c t  o f  M i n e r a l  F e r t i l i z e r s  o n  t h e  P e r  A c r e  P r o d u c t i o n  o f  C r u d e  
P r o t e i n  b y  t h e  O a t s  a n d  t h e  C l o v e r  C r o p s  u n d e r  R o t a t i o n  1 i n  1946.

Crop Fertilizer
Treatment

Crop Yields 
(lbs.)

Crude 
Protein Yields 

(lbs.)

Increase in 
Protein Yield 

(lbs.)

Oats, grain.................................... PK 2,663 373
Control 1,460 205 168

Clover hay.................................... PK 3,817 338
(15 per cent Moisture)............. Control 2,168 163 175
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Fig. 4 . The control plot.

Even though the yield increases for 
the oats and the clover crops in 1946 
(for which year analytical data hap
pened to be available) were some
what larger than the long-term average, 
it would appear reasonable to con
clude that the treatments applied are 
profitable under present price condi

tions. Further, as indicated in Table 
II, yield responses continue into the 
third and the fourth years of the rota
tion. No account of these effects was 
taken in the preceding calculations 
since data on the nitrogen contents of 
the hay crops produced in the later 
years of the rotation were not available.

Fig. 5 . The phosphate-only plot
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Fig. 6 . The lime, phosphate, and potash plot.

Summary

Progress in these soil investigations 
has followed the recognition of the im
portance of the kind of soil (podsol) 
and of its natural characteristics, and 
the discovery of the favorable effects 
on crop production resulting from reg
ulation of the pH and of the supplies 
of phosphorus and of potassium in 
available form. Under present con
ditions, one of the most important 
results has been the increased protein

production obtained.
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Starved Plants Show Their Hunger
(From page 10)

and fibrous and they, too, may become 
deep purple in color with severe nitro
gen deficiency.

Phosphorus
The symptoms of phosphorus defici

ency in vegetable crops are slow growth 
and delayed maturity. An early symp
tom in tomatoes is the development of 
a reddish-purple color on the under side 
of the leaf. The color in the web of the 
leaf may first appear in spots and later 
spread over the entire leaf, with the

veins finally becoming reddish-purple. 
The foliage eventually assumes a pur
plish tinge. The stems are slender and 
fibrous. The leaves are small and the 
plant is late in setting fruit.

Potash
A deficiency of potassium is recog

nizable by a change in color of the 
vegetative parts as a whole and the 
occurrence of spots caused by the break
ing • down of the tissues. In soils ex
tremely low in potash, the symptoms
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Healthy tomato leaf and fruit ( le f t ) ;  potash-starved leaf and fruit 
(rig h t). Note the hollow, irregularly ripened fruit from the potash- 
starved plant. The leaves are yellowed, with greenish-tinted veins.

may appear in the 
seedling stage, but 
in those with sup
plies that are moder
ate yet not sufficient 
to support normal 
growth to maturity, 
they may not appear 
until the fruiting 
stage. In soils with 
medium content of 
potash and an abun
dant supply of ni
trogen, potassium 
deficiency sy m p 
toms may develop 
after a period of 
rapid g ro w th .
Where there is a 
moderate supply in 
the soil, potassium 
starvation may ap
pear first at the 
middle of the plant 
and work upward; 
but in very deficient 
soils,. the symp
toms usually appear 
first in the older 
leaves at the base 
of the plants.

Potassium-starved tomato plants grow 
slowly, are stunted, and have a low 
yield. The young leaves become finely 
crinkled. Older leaves have an ashen 
grayish-green color at first, developing 
a yellowish-green along the margins. 
The injury progresses from the margin 
toward the center of the leaflet, causing 
a bronzing of the tissue, which is fol
lowed by the development of large, 
light-colored spots between the larger 
veins. The affected areas often turn a 
bright orange color and frequently be
come brittle. The leaves turn brown 
and finally die. The stems become hard 
and woody and fail to increase greatly 
in diameter, remaining slender.

Bronzing along the margins of the 
leaves of most vegetable crops is a com
mon potash deficiency symptom.
Boron

Boron deficiency on tomatoes is indi

cated by a yellowing of the tip of the 
leaflet, accompanied by a pinkness of 
the veins. The leaves later become 
orange and then die. On celery, a 
longitudinal and transverse cracking of 
the stem occurs. An internal break
down or rotting of the stem on cabbage 
and cauliflower usually develops when 
boron is deficient. On cauliflower, the 
curd becomes brown or watersoaked in 
appearance.

Magnesium and Manganese
On tomatoes and most broad-leaved 

plants, magnesium deficiency is char
acterized by a yellowing of the tissue 
between the veins. The areas along the 
veins remain green, making them stand 
out in outline. The deficiency tends to 
show up first on the lower, older leaves. 
Manganese deficiency often shows a 
pattern similar to magnesium defici
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ency, but is more likely to appear on 
the upper, younger leaves.

While it sometimes is a little difficult 
to identify with certainty the cause of

abnormal appearances of plants, careful 
observation often will give very helpful 
information or at least leads on whether 
a nutrient deficiency may be the cause.

Need for Grassland Husbandry
(From page 16)

DA IRY C A TTLE: Approximately 
75 per cent of all the feed units con
sumed by dairy cattle in the United 
States are obtained from forages. The 
dairy cattle enterprise is very flexible 
in adjusting the ratio of forages to con
centrates as soil needs may demand.

High quality pasture herbage is 
shown to contain all the factors required 
for perfect nutrition of the dairy cow. 
Results obtained in several Midwest 
states have shown that dairy cows will 
produce two-thirds of their maximum 
on a nutritive forage diet at one-half 
the cost of a ration necessary for maxi
mum production. Several all-forage- 
fed dairy herds in Iowa have averaged 
between 300 and 400 lbs. of butter fat 
annually, with one herd above the 
400-lb. mark.

It has been estimated that 80 per cent 
of the dairy cows are decidedly under
fed at some time during the growing 
season because of scant or inadequate 
pasture. This is a problem of primary 
importance. Productive high quality 
grassland acres in the Corn Belt have a 
potential production of 4,000 to 7,000 
lbs. of four per cent milk per acre.

To get maximum benefits from for
ages with dairy cattle:

1. Provide the yearly equivalent of 
six tons of high quality legume-grass 
hay per cow in the form of pasture, 
silage, and hay.

2. Improve permanent pastures or 
develop sufficient rotation pastures to 
provide an abundance of herbage 
throughout the growing season.

3. Results from Maine to Wisconsin 
indicate that, in general, use of im
proved pastures will increase milk pro

duction per acre from three to four 
times.

4. Producing cows should be allowed 
all the good hay and/or grass silage 
they will eat throughout the pasture 
season.

PO U LTRY: Poultry, like hogs, have 
been great users of concentrates. On 
many farms, poultry have obtained 
much of their feed nutrients from ma
terials around the farm that otherwise 
would have been wasted. It has been 
found that poultry raised on high qual
ity forage range can obtain much of 
their protein needs for forage, reducing 
the concentrate intake from 15. to 20 
per cent.

To get maximum benefits from for
ages with poultry:

1. Set aside the equivalent of one 
acre of adapted grass-legume combina
tions for each 250 to 300 birds pro
duced.

2. Cut back the herbage to six inches 
when necessary through spring and 
summer, to increase the supply of ten
der succulent green feed.

3. Supplement the herbage with a 
grain mash (protein content at 12 per 
cent) to encourage ranging and forage 
consumption.

4. Alfalfa leaf meal can constitute 
up to 15 per cent of the laying mash.

SHEEP: With over 95 per cent of 
the feed units consumed by sheep and 
goats in the United States coming from 
forages, the problem is not one of in
creasing the feed unit consumption of 
forages, but of providing higher quality 
herbage, with production more evenly 
distributed throughout the growing
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season. Many farmers have the idea 
that low quality forage or poor pas
tures can be efficiently utilized by sheep. 
It has been shown, however, that sheep 
respond to high quality forages the 
same as any other class of livestock. 
The ewe flock, after lamb weaning, can 
utilize rather low quality forage ad
vantageously.

To get maximum benefits from for
ages with sheep:

1. Provide an abundance of high 
quality productive pasture on which 
to fatten lambs. These pastures may 
consist of brome-alfalfa-clover mixtures, 
lespedeza-grass combinations, or im
proved bluegrass pasture with a pre
dominance of legumes.

2. Supply the breeding flock with 
high quality legume-grass forage in the 
form of hay and silage during the win
ter months. Productive pastures of 
high quality should be used in the 
spring while the ewe suckles the lamb. 
After weaning the lamb, the ewe flock 
can utilize unimproved pastures.

Economy of Pasturing Forages

The economy of pasture is due in 
a large part to the fact that labor is 
saved, the animals gathering their own 
feed and spreading the manure as they 
graze. The important consideration 
in the utilization of high quality pas
ture with marketable classes of livestock 
is that we obtain as many feed units 
per acre as possible, through proper soil 
treatments, adapted grass-legume com
binations, and grazing practices. The 
following crops are listed in order of
economy of production, per 100 lbs.
of digestible nutrients of different feeds:

Economy of 
Crop Production

Forages as pasture....... 1
Forages as hay.............. 2
Corn for grain............................... 3
Oats.................................................  4

Producing a High Quality Sod

A high quality sod is one that re
sults from the growth of a grass-legume 
combination, the forage of which has 
been so utilized through livestock that

maximum row-crop acre yields are ob
tained when such crops follow in rota
tions. The sod effect is from the fibrous 
grass roots. Therefore, the root quality 
should be a character considered when 
determining the species or strain of 
grass. Experimental results indicate 
that maximum nitrogen is stored by the 
end of the second hay or pasture year 
so far as alfalfa is concerned. A well- 
developed grass root system is usually 
observed in the plow layer by the end 
of the second year meadow. With 
sufficient grass roots to sponge up this 
nitrogen it can be held and made avail
able when the corn crop following needs 
it most.

The quality of the sod is improved 
by utilizing the grass-legume growth 
through livestock as pasture. Under 
such management only a minimum of 
plant nutrients is removed from the 
field.

In effect, a three- to four-ton hay 
yield equivalent pastured with livestock 
will approach 15 tons of manure per 
acre annually. When utilized through 
two years as pasture, the organic matter 
accumulation is high. To obtain maxi
mum corn yields the sod crop must be 
plowed down while the forage is still 
highly productive.

Grass roots provide a much more 
stable type of organic matter than do 
the legumes. The decomposition of 
grass roots is somewhat proportional to 
the summer temperatures. Corn re
quires nearly 90 per cent of its total 
nitrogen supply in July and August. 
It is at this time that the grass root 
decomposition is most rapid, thus releas
ing the greatest quantity of nitrogen 
for use by the corn plants.

A high quality sod means a mini
mum of tillage operations on the row 
crop that follows. The cycle of most 
annual weeds has been completely upset 
by the development of the perennial 
sod crop.

A high quality sod provides the foun
dation for, and is largely responsible for, 
the success of such soil conservation 
practices as contouring and terracing.
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Suggestions to further grassland hus
bandry in the Corn Belt:

1. More studies are needed in which 
different cropping and livestock systems 
of farming are compared, the results to 
be considered from the standpoint of 
soil needs as they pertain to the inter
relationships of soils-plants-animals.

2. As scientists and technicians we 
should attempt to improve the grass
land acres to the point that they will 
be foolproof in all respects, and in all 
places, as a safe and nutritious feed 
for animals and as a thriving crop at 
all times.

3. In presenting rotations and live
stock production data the emphasis 
should be on the sod-crop years. For 
example (Oats-S.—Meadow—Meadow 
—Corn).

4. We should develop 4-H and F.F.A. 
livestock projects for our youth in 
which the grassland aspects are em
phasized and the soil-plant-animal re
lationships shown.

5. More studies are needed with each 
class of livestock to determine further 
the maximum limits of forage utiliza
tion in the Corn Belt.

All At One Lick
(From page 26)

7 acres of kudzu, 5 acres of alfalfa, and 
4 acres of fescue and Ladino clover, or 
a total of 110 acres of grazing and hay.

Thirty-one acres in Classes I, II, and 
III, suitable for cultivation, were 
planned for crop rotations, including 
16 acres of small grain and annual 
lespedeza, 8 acres of corn, and 7 acres 
of cotton. A woodland improvement 
program was worked out for 19 acres 
of woodland, three acres were desig
nated for two fish ponds, and the re
maining 4 acres were in house sites and 
garden.

After the farm had been selected and 
planned, the district supervisors lost no 
time in appointing a general steering 
committee, with Mr. Holsenbeck as 
chairman, and other committees to have 
charge of the program, concessions, 
sanitary arrangements, publicity, mate
rials, machinery, fuel, safety, traffic, 
and finances. The supervisors them
selves contributed $500 from district 
funds and agreed to underwrite other 
incidental expenses that could not be 
taken care of by contributions from 
other groups.

After the organization setup was com
pleted, the supervisors entertained at a 
dinner in Winder all the members of 
the committees, the heads of all agri
cultural agencies in the state, and repre

sentatives of The Atlanta Journal, to 
discuss needed materials and services 
that might be contributed by various 
groups.

For each of the 15 fields on the farm, 
Soil Conservation Service technicians 
made up a list of the main jobs and 
minor jobs to be done, and the types of 
equipment, number of man and ma
chine hours, fertilizer, seed, fencing, 
posts, and other materials that would 
be needed to carry out the planned 
program in a single day.

Bert Robinson, cooperative conserva
tionist of the Soil Conservation Service 
in Atlanta, was assigned to assist the 
supervisors in the promotion and to 
handle contacts in Atlanta. In addition 
to SCS technicians assigned to super
vise the field work on the farm, the 
Georgia Extension Service and Forestry 
Department of the University of Geor
gia were designated to supervise the 
thinning operations and other forestry 
work to be done by machine-saw repre
sentatives.

As a result of meetings in Winder 
and Atlanta with state representatives 
of heavy and light equipment manu
facturers, and a visit by equipment rep
resentatives in the Winder group to the 
farm to survey the situation, arrange
ments were made for the use of more
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than a million dollars’ worth of heavy 
and light equipment which took part 
in the demonstration.

Although it was a mechanized show, 
tremendous amounts of manpower also 
were needed in such jobs as constructing 
214 miles of new fence that were built 
during the day, hauling and handling 
the tons of fertilizer that were used, 
operating and servicing the equipment, 
and dozens of incidental jobs. In all, 
more than 700 people took part, includ
ing 300 G. I. trainees in agricultural 
classes who volunteered their services to 

.assist in the huge face-lifting operation.
In one 24-acre field of rough culti

vated land, where 8 acres of sericea, 8 
acres of annual lespedeza, and 8 acres 
of corn were to be planted, 40 men 
were engaged in leveling, subsoiling, 
terracing, fertilizing, liming, and seed
ing the area. Involved in the various 
operations in this field were 17 wheel- 
type tractors, 3 heavy trac-type tractors, 
fertilizer distributors, lime spreaders, 
seeders, and planters.

The vast array of mechanized equip
ment, all of which was in place the 
night before and ready to go to work 
on its assigned job, included 72 wheel 
tractors, 28 trac-type tractors, 4 motor 
patrols, 4 terracing machines, 2 heavy 
subsoilers, and 6 truck lime spreaders, 
in addition to innumerable harrows, 
disc plows, whirlwind terracer, fertilizer 
distributors, planters, seeders, culti- 
packers, ditching equipment for drain
age, and sprinkler equipment for irri
gation demonstrations.

Forty-three tons of complete fertilizer, 
10 tons of basic slag, 90 tons of lime, 
and 200 pounds of boron were put 
down during the day on pasture and 
cropland. Although only seasonal 
plantings could be made, seed used 
included 1,850 pounds of annual lespe
deza, 500 pounds of sericea, 150 pounds 
of meadow fescue, 100 pounds of Dallis 
grass, 15 pounds of Ladino clover, 100 
pounds of cottonseed, and 1 bushel of 
Tennessee-10 seed corn.

Additional contributions of seed for 
later planting included 1,200 pounds of

ryegrass, 400 pounds of clover, 350 
pounds of meadow fescue, 150 pounds 
of alfalfa, and 100 pounds of orchard 
grass.

The 2*4 miles of new fence put up 
during the day required eleven 20-rod 
rolls of 32-inch high woven wire, 
twenty-seven 80-rod rolls of barbed 
wire, 700 cedar posts, and 12 heavy 
creosoted corner posts.

To round out the farm improvement 
undertaking a manufacturer who do
nated a new metal barn also provided 
culverts and pipe for the fish pond, 
and two paint companies which donated 
paint for the farm buildings also pro
vided labor to do the painting job.

The Army Signal Corps at Ft. Mc
Pherson, Atlanta, furnished a complete 
communications system, including 32 
loud speakers and 6 radio transmitters 
and receiving units set up around the 
farm, and provided men to operate it.

The State Highway Department re
inforced bridges on roads leading to the 
farm to accommodate the heavy equip
ment. Three Winder oil companies 
furnished oil for refueling the equip
ment, and the district supervisors hired 
deputized guards to protect the equip
ment while it was on the farm.

Sponsors and other participants were 
protected against the possibility of an 
accident by a $5,000 to $10,000 liability 
and $1,000 property damage insurance 
policy, which the district supervisors 
secured at a cost of $250, less the com
mission donated by the agent.

But in spite of the huge crowd and 
the mighty array of mechanized equip
ment, not a single accident occurred. 
The only people with nothing to do 
were a doctor, a registered nurse, and 
an ambulance driver who were on hand 
in case of emergency.

In summing up the varied events of 
the Master Conservation Field Day at 
Winder, District Conservationist Dolvin 
commented:

“We’re doing the same thing on a 
small scale on farms in soil conservation 
districts every day, but we wanted to 
show it to ’em all in one lick.”
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Once A Grandpa
(From page 5)

own wife all the more because of the 
knowledge that you let her bear the 
brunt of raising your own family, with 
too little aid from Dad.

Here are a few of the scenes you 
re-enact again and recall from the mar
velous past:

You awake earlier than usual on a 
day when you wanted to rest, and some
thing tells you that things are amiss. 
However, you find it’s nothing to fret 
you unduly. The little girl has climbed 
on your bed and given your scanty locks 
a yank. Then your vision goes into 
eclipse momentarily. She sits on your 
face in a posterior condition calculated 
to dampen your enthusiasm.

You coax her to quit tugging at your 
legs while you shave, and send her after 
some favorite toy while you get into 
your pants. At breakfast she eats with 
spoon reversed, dribbling milk and 
water, jam and sundry other edibles; 
pours generous dashes of her drink on 
your toast; laughs and blows oatmeal 
and egg residues on your dressing 
gown; and wants “more” of everything 
and takes little of nothing.

Immediately thereafter, or perhaps 
sooner, she demands a little ozone and 
takes your hand in hers. You struggle 
with the “giggy” and button up her 
dress, place her in the driver’s seat of 
the rakish little go-cart, and find instead 
that she prefers to walk and do the 
pushing herself. To make peace tem
porarily, you agree.

PRESEN TLY, or even before that, 
she spies a mangy cat sneaking along 

in haste to escape infant attention. This 
animal must be identified and called to, 
and sometimes followed awhile until 
it seeks the doghouse for refuge. There
upon, and even oftener, she glimpses 
a bright red cart down by the sand lot. 
She insists on being hoisted into it and 
having Grandpa pull her around the 
yard for an endless spell. To make it

more realistic she suggests that all her 
dolls be toted out and seated in the vehi
cle. One by one she tosses them out 
when you are not looking backwards 
and these have to be retrieved—or else!

Luckily as you pass the sand lot for 
the fifteenth round a neighbor kid 
comes out with his fire engines and 
other accoutrements of juvenile jous
ting. This intrigues her no end. So 
you abandon the cart, park the giggy, 
and let the grandchild investigate the 
situation while you sprawl in weary 
resignation on the freshly painted park 
bench.

JU ST as you get your eyes in focus 
enough to attempt to scan the news

paper headlines, a fracas of the fourth 
dimension begins in the playground. 
The little tots are troubling each other 
again. The right to prestige is being 
violated by somebody. In other words, 
there is a fight going on over the fire 
engine, and the umpire is in for a rough 
time of it.

You hold your temper in leash and 
admonish yourself that neither of these 
hopefuls is yet at the noble age of rea
soning power—which is to some extent 
inherited, as you never were very good 
at reasoning well yourself. Moreover, 
neither is strong enough to inflict mor
tal injury and there is no championship 
belt at stake. However, it gets all fixed 
up finally, most always in favor of the 
girl baby—and you wonder how much 
longer it is to lunch and nap time. You 
are sadly in need of both!

Well, such are the memories. They 
go on all day. They give you a new 
lease on life, but sometimes you wonder 
if anybody might like to subrent it 
awhile, to give you a brief period of 
repose and refreshment.

There are other less lightsome mo
ments too, in cases of sudden infant ill
ness, when your memory goes back in 
sympathy to other times and former
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years. But thanks to wise counsel 
-vouchsafed these days by able practi
tioners, the fear of old fevers and the 
specter of tragedy do not usually hold 
the same degree of terror as of yore. 
Your advice as a Grandpa is seldom 
sought in the sick room, in contrast to 
the homeopathic nostrums and simple- 
minded remedies that oldsters used to 
insist should be resorted to in every 
infant illness.

In my early youth many of us were 
bothered with “worms.” One of the 
mainstays advocated by troubled and 
anxious Grandpas was either bought at 
the drug store sight unseen, or else 
happily secured at a bargain from the 
current Indian Medicine Show. Chief 
Unkumpapas would unwrap his mail
order blanket and disclose a bundle of 
mysterious plasters or sell you a few 
bottles of “Pain Paint.” One of the 
favorite cure-alls administered to small 
boys riddled with worms was a pink 
pill which a full grown stallion would 
find hard to swallow. I, too, suffered 
these needless torments that befell me 
as I tossed on a red-hot sheet, and I 
vowed and vummed then and there 
never to prescibe or dose my offspring 
with such useless concoctions.

I am persuaded that one of the big 
reasons why the life expectancy of in
fancy is extended lies in the wise course 
followed by Grandpas (and Grandmas 
too) of leaving affairs of the alimentary 
tract to trained physicians and nurses. 
This may be a negative virtue, but it 
has much to commend it.

IN a serious vein, child psychology 
rates four possessions of childhood as 

indispensable. Grandpas ought to ob
serve them too. They are (1 ) Security;
(2 ) Affection; (3 ) Responsibility; (4 ) 
New Experiences.

Grandpas have done as much as they 
could perhaps to furnish the first re
quisite—security. By dint of raising 
one family well and having constructive 
programs of work and education, plus 
some accumulated savings, the oldsters 
have contributed well to security and

stability of the offspring. This example 
usually renews itself in the children so 
they themselves are able and willing to 
provide financial security and family 
stability to the grandchildren. In a few 
cases, of course, Grandpa has to shell 
out himself to provide thSt security for 
the newcomers.

Affection is not just gooey-gooey sen
timentality. It’s not all kisses and 
honey. It also requires self-restraint 
and poise.

PAREN TS or Grandparents who 
“holler” around the house and raise 
Ned in the neighborhood— drunk or 

sober—are undermining affection, even 
though they dish it out in a sticky mess 
some of the time. The Grandpas who 
never had any control of their emotions 
and savage mean streaks are not to be 
trusted with grandchildren any farther 
than you can swing an-elephant by the 
tail.

A Grandpa who treats his newly ar
rived tot with mushy affection and fails 
to teach it a sense of responsibility as 
it grows and learns is just repeating old 
mistakes. Self-reliance is something 
that every child must be taught, and the 
doting Grandsire who tries to act and 
think for the kid continually is missing 
a bet both ways.

When it comes to showing them new 
wrinkles and helping them to have new 
experiences of value in after-life, the 
successful Grandpa surely has his best 
innings. He can go right back himself 
while doing it and learn a lot that he 
never knew or points he overlooked. 
He can ask silly questions at the zoo 
with safety, as long as he has this ripe 
excuse. He can brag about famous 
baseball pitchers he has seen while he 
lets the grandchild see the newest hero 
of the league in action. He can study 
music and language and art and games 
of skill along with his growing off
spring, and benefit equally with the 
child itself.

Grandpas no longer linger in the 
w. k. armchair ensconced in the dingy 
chimney corner. They are more alert
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The members of an exclusive hunt 
club decided to hold a fox hunt, and 
instructed the members to bring only 
male dogs. However, one influential 
member owned only a female, and she 
was allowed to run with the pack.

The morning of the hunt they fol
lowed the dogs for an hour, then lost 
them completely. One of the hunters 
saw a farmer in a Held and questioned 
him:

“Have you seen anything of a pack 
of dogs and a fox?”

“Sure, just a minute ago. They were 
going that way.”

“What were they doing?”
“W al,” said the farmer, “the last I 

seen, the fox was running fifth.”

# # #

Great Grandmother Olson studied 
the newborn babe with obvious satis
faction. “If my memory doesn’t fail 
me,” she chuckled, “It’s a boy.”

*  # #

T H E Y  SEPARATED

A hillbilly, seeing a motorcycle rider 
going along the road below the house 
(and never having seen an automobile 
or motorcycle before), grabbed his rifle 
and took a shot at it.

His wife called out: “Did you git the 
varmint, Zeke?”

“No,” he said, “I didn’t kill it. I can 
still hear it growling, but I sure made 
it turn that man loose.”

Johnny and Mary went into the coun
try to pick wild flowers. Mary’s mother 
went with them, so they picked wild 
flowers.

# *  #

W HO CARES?

A would-be soap-box orator who had 
reached the argumentative stage sat 
down next to a clergyman in a street 
car. Wishing to start something, he 
turned to the clergyman and said:

“I won’t go to heaven, for there ain’t 
no heaven.”

The expected rise was not forthcom
ing.

“I say there ain’t no heaven. I ain’t 
goin’ to heaven,” he shouted.

The clergyman replied quietly, 
“Well, go to hell, then, but be quiet 
about it.”

# # #

It was in a stately English club. The 
members always talked in a whisper 
and never turned their heads. This 
custom was broken the other day when 
an English Lord called to the butler in 
a normal tone, “Please remove Plush- 
bottom, he’s been dead three days.”

*  #  #

“I know my girl’s faithful. I could 
trust her with fifty guys.”

“Fifty? Sure. But how about with 
one alone?”
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FERTILIZER BORATE
monc economical

FOR AGRICULTURE
Authorities have recognized th at the depletion of Boron in 
soil has been reflected in lim ited production and poor quality 
of numerous field and fruit crops.

Outstanding results have been obtained with the applica
tion of B orax  in specific quantities, or as part of the regular 
fertilizer mix, improving the quality  and increasing the pro
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc.

T h e  work and recom m endations of the S tate  Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food elem ent and is com m only obtained 
from  B o rax  since the elem ent does not occur in the pure 
form. Fertilizer B o rate  is a semi-refined product containing 
9 3 %  Borax.

Fertilizer B orate was placed on the m arket by the m akers 
of “20  M ule T eam  B o rax” as a fertilizer grade product to 
save cost of refining and hence to supply B orax at the low
est cost.

Fertilizer B o rate  is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.
NEW YORK • CHICAGO • LOS ANGELES
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When you use V-C Fertilizer for Soy Beans and other Legumes, you 
can see the results of V-C’s better plantfoods in vigorous, healthy 
plants, bigger yields of better quality hay and sound plump seed at 
maturity. Legumes are generally considered to be soil builders. These 
crops can get nitrogen from the air, but they draw heavily on the soil 
for other essential elements. V-C Fertilizer supplies these elements, 
maintains plant food balance and produces vigorous growth which 
means more organic matter and more nitrogen added to your soil 
from the air.
There is a V -C  Fertilizer, containing V -C 's better plantfoods, manu
factured to meet the needs of every crop on every soil on every farm.

VIRGINIA-CAROLINA CHEMICAL CORPORATION
401 East Main Street, Richmond, Virginia \  Make the

I

Norfolk, Va. • Greensboro, N. C. • Wilmington,N.C. • Columbia,S.C. ■ f e  i s  i  . . l
Atlanta, Ga. • Savannah, Ga. • Montgomery, Ala. • Birmingham, Ala. V - —̂ 1 / QOOd eQITII
Jackson, Miss. • Memphis, Tenn. • Shreveport, La. • Orlando, Fla. V J  , lt  .
Baltimore, Md.•Carteret,N.J.'E.St.Louis, III.•Cincinnati,0.*DubuqueJa. ^  better.



THE PLM T  
SPEAKS

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

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

T H E  PLA N T  SP E A K S T H R U  D E F IC I
EN C Y SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  PL A N T  SP E A K S, S O IL  T E S T S  
T E L L  US W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  PLA N T  SP E A K S T H R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLA N T SP E A K S T H R U  L E A F  AN
A L Y S IS  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 LO 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

Bringing Citrus Q uality (W est)
to M arket (W est) New Soils from Old

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

Ladino Clover Pastures America (A ll)
(W est) Save T h at Soil (A ll)

Borax From Desert to Farm  (A ll)

IM P O R T A N T  
Requests should be made well in 

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

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.



A  N ew  B o o k  —

DIAGNOSTIC TECHNIQUES
For

Soils and Crops
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V o n tp a r ittg

Mamma and Mammon

a - r

HA RV EST home festivals, Thanksgivings and holiday feasts, and 
the closer indoor living of wintertime bring to mind a somewhat 

neglected feature of modern life—the contribution made by the “gals” 
who manage our meals and run our domiciles. Back in 1940 reliable 
reports indicated that 70 per cent of the able-bodied female labor force 
were full-time homemakers, and 30 per cent were gainfully employed 
in various jobs outside the home, either full or part time. Estimates 
then given said that for every 100 persons of both sexes who were wage 
earners, 55 women were engaged only in the arts and crafts within 
the home.

In other words, almost 30 million 
folks of the gentler gender over 14 
years old reported that their sole occu
pation was the daily doings in the 
household and the nursery, compared 
to nearly 54 million persons then listed 
as working for pay or seeking em
ployment.

Since then we have had a few years 
of war turmoil with its upsetting of 
normal household arrangements, plus

an era of very attractive wages and 
some labor scarcity here and there—  
so that prewar digits just referred to 
may not adequately show the situation 
as it exists today. But can we safely 
say in what direction the trend is go
ing—toward a greater or a lesser em
phasis upon the economic value of 
maintaining a full-time household 
queen on the domestic throne?

You can argue about this enhanced

3
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income level in a couple of ways. You 
can reckon—and maybe prove—that 
higher monetary returns to the family 
enables it to buy and enjoy more goods 
and services which tend to reduce the 
burden of and the need for household 
tasks and home management. Then, 
again, your judgment and observation 
will tell you that when a hubby earns 
more jack it’s just natural for the wo- 
men-folks to rebel against climbing 
aboard the streetcar for regular daily 
employment.

But much more to the point, one 
should ask how many homes under 
almost any fair income level can af
ford to have Mamma go after Mam
mon and sacrifice her maternity. That 
could prove to be the most expensive 
of solutions.

IT ’S a modern tendency to generalize 
by saying that the home of today 

is no longer a producing center, but 
is mainly a place for consumption. 
This same idea has visioned the farm, 
on the contrary, as a food production 
zone to the exclusion of victual con
sumption. Fortunately, neither of 
these hasty conjectures is true.

In the era of nation-building to which 
our ancestors belonged, farms and 
homes were independent, rugged es
tablishments, where families produced 
what they consumed in food and 
raiment, or else they went without. 
What they went without often de
prived them of health, long lives, and 
mental breadth, despite all the poetry 
and romance that have formed a mythi
cal backdrop to the flail, the ox cart, the 
loom, and the spinning wheel.

I doubt very much if my pioneer 
Grandpa, if he could be awakened 
some bright winter morning to enjoy 
the electric range and furnace heat, 
would insist upon being reburied and 
resurrected to a land of flint-and-steel, 
smoky fireplaces, and frozen shirttails. 
I have a safe bet placed as well on the 
reaction of my Grandma, if she could 
get the milk man to deliver her butter 
instead of working a couple of hours

over an old dash churn, or could push 
the bedside button instead of fumbling 
for the candle in the long night 
watches.

The dross and nonsense that have 
become mixed in these producer and 
consumer roles are astonishing. It was 
an ancient wheeze in the days of yore 
that he who did not produce raw ma
terials was always completely rated as 
a consumer; and it followed that man
kind fell into two broad groups—pro
ducers and parasites.

Of course, the home has always been 
a big center of consumption, yet its 
production aspect, although changed 
in volume and kind, is still a mighty 
potent force. The length of the home 
work week even today has been found 
to be far in excess of the traditional 
eight hours for five days which is 
often the index of industry. Studies 
have revealed that the homemaker 
spending full time on the job in the 
country regions works fully 60 hours 
weekly, and the urban counterpart 
is busy for about 50 hours.

Production for consumption and 
conservation purposes is still a major 
task for the woman in the home, 
whether she serves full time or works 
at it overtime when employed else
where. Farm homes serve three square 
meals a day and then some; and city 
workers expect Ma to have something 
extra-appetizing for the evening meal, 
for breakfasts, and on Sundays and 
holidays.

W HILE the primary raw materials 
and processing tasks do not con

cern the urban housewife, and to a 
diminishing degree the farm woman, 
there are enough irksome and particu
lar duties left to earn for her the title 
of “producer.” For if the everyday 
routine of the homemakers were to 
cease for a week or so all through this 
land, or if they struck for higher 
wages and more recognition from the 
“company,” thousands of outside com
mercial activities would soon dwindle 
and fall apart. By comparison an oc
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casional bus or railway strike would 
seem tame.

Before the meals are ready to pre
pare, she must do her shopping. Be
fore she does that, she who is wise 
and discriminating, and she who has 
a growing family, must have studied 
nutritional facts and geared them to 
the personal budget. Then she reads 
the ads and tramps down the aisles 
pushing her wire basket, peering about

and above for bargains that are good 
buys, with the purse and the proteins 
balanced.

Beyond that she must conserve the 
equipment of the household and main
tain a neat and attractive dwelling, a 
job that takes more than a twist of 
the wrist and wishful thinking. She 
watches the clothes closets against 
moths and mildew, burnishes the 
dish ware and polishes the pots and 
pans, and spends the rest of the time 
—what there is of it—in child-rearing 
and being glamorous.

I presume we can credit the intelli
gent homemaker with some part of the 
remarkable advance in infant life span. 
In 1915 they say the infant death rate 
was over 100 out of each 1,000 live 
births. By 1930 this rate had fallen 
to 65, and in 1946 it had dropped to

37. If economic conditions were such 
as to make it unnecessary for so many 
women to work outside the home to 
keep up with high price levels, the oft- 
repeated horror tales about delinquent 
kids might be much reduced.

In the field of social reform and 
metaphysical research, however, it is 
unsafe to rely on economic causes 
alone. Human beings are very much 
different one from another. Some wo
men who work all day outside the 
household raise better children than 
those who nag and nurse them all 
day long. I am going to dodge that 
issue. My worries are plenty without 
getting into a jam with readers.

Somebody has kindly pointed out to 
me that modern women who boss 
households do not have so much help 
these days from girls and grandmas. 
Even in the country, we are reminded, 
girls seek gainful jobs that remove 
them from home much sooner than 
was once the rule. Fewer three- 
generation families exist these days. 
Hence grandparents are not so com
mon in our domiciles, either as aides 
or as extra providers or shall we say— 
burdens. Yet from personal observa
tion and your own nod of approval, 
I make the claim that Mr. Man of the 
House has taken a bigger hand at the 
kitchen chores and the vacuum clean
ing stunt in recent years. This is be
cause he has more leisure to squander 
than his Dad had, and he no longer 
neighbors with the Indian chief whose 
proficiency in the art of “letting the 
squaw do it” was a too appealing 
example.

W H ETH ER the handy man around 
the house really lifts much of the 

wifely burden in the long run is per
haps a debatable issue; but it does at 
least give him a clearer picture of the 
sterling worth of a real homemaker 
and what she does in the line of pro- 
duction-for-use.

You may argue that household tasks 
have declined, but it is still a fact 

( Turn to page 49)



Fig* 1* Plot 119 , July 17 , 1944 . Fertilizer 2 0  pounds N, 80  pounds P20s9 and 100 pounds K2O 
annually. Good stand of legumes four years after seeding.

Better Hay with Potash
B y  Z ). £ . O d ta n J

Agricultural Experiment Station, Kingston, Rhode Island

TH E high cost of purchased grain i£ 
constant worry of the New England 

dairyman. To make a reasonable profit 
he must seek every possible way of sub
stituting high-quality roughage for as 
much of the grain as possible. This 
roughage may be in the form of good 
pasture, silage, or high-quality hay. The 
most successful dairymen make use of 
all three possibilities.

The Experiment Stations in the re
gion have done a great deal of work on 
the problems of helping the milk pro
ducer in improving his pastures, mak
ing more silage, and in producing more 
and better hay. Considerable progress 
has been made along all these lines. 
The Rhode Island Experiment Station

has been especially interested in research 
on the fertilizer requirements of various 
hay crops. Many different fertilizer 
ratios with various amounts of nitro
gen, phosphoric acid, and potash have 
been used. It has been found that fer
tilizers can be used to advantage not 
only to increase the yields but to im
prove the quality of the crop by main
taining the stands of legumes longer. 
The legumes furnish the protein that 
is so essential in dairy feeding.

Alfalfa is the number one hay leg
ume when it can be grown successfully. 
Success in growing alfalfa means get
ting a good stand and also maintaining 
that stand for a number of years. 
When a grower goes to the expense of

6
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getting his land in the best condition for 
growing the crop and in addition has 
invested in the labor and cash necessary 
to get the seed planted, he does not 
desire to repeat this every other year. 
He wants to leave his alfalfa field for 
hay for at least 4 or 5 years if possible. 
This is good, sound practice.

One of the aims of the experimental 
work at the Rhode Island Station has 
been to develop a liming and fertilizing 
program for mixed legume-grass hay 
that will maintain the legumes over as 
long a period as possible. This is 
especially true of the alfalfa in the mix
ture. If practices that will enable the 
dairyman to maintain good stands of 
alfalfa either alone or in mixtures for 
even 4 or 5 years can be established, it 
will mean that a great deal more alfalfa 
will be grown in the Northeastern 
States.

An experiment begun at the Rhode 
Island Experiment Station more than 
30 years ago has produced information 
that seems to point the way on how to 
maintain alfalfa stands over a period 
of years. As originally planned, this 
experiment had for its purpose the com- 
parsion of various potash sources for 
use in fertilizer mixtures. The sources

compared included muriate of potash, 
sulfate of potash, kainit, and sulfate of 
potash-magnesia (double manure salts). 
Different levels of potash application 
were also included. Many different 
crops were grown on the plots in this 
experiment. A rotation of two years 
of cultivated crops was followed by 
two years of sod crops. The results ob
tained in this experiment can be found 
in a number of published bulletins and 
research papers (Rhode Island Agricul
tural Experiment Station Bulletin No. 
280 and others).

One of the plots in this experiment 
(119) received what was considered an 
optimum amount of potash for the 
crops grown, while another plot (116) 
received no potash for a number of 
years. This was later changed to a 
small amount since so many crops failed 
when no potash was applied. No single 
source of potash proved superior for all 
crops or for any one crop every year.

A hay mixture, largely legumes, was 
grown on these plots in 1924 and 1925. 
The high-potash plot averaged 4.26 tons 
per acre, while the low-potash plot pro
duced only 1.34 tons per acre. In other 
sod crop years only grasses were grown. 
The differences in yield were not so

Fig. 2 . Plot 117, July 17, 1944. Fertiliser 20  pounds N, 80  pounds PttOs, and 50 pounds K2O
annually. Poor stand of legumes.
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great between the low- and high-potash 
plots when grasses alone were grown 
as when the legume-grass mixture was 
used.

In order to study the effect of various 
amounts of potash on the longevity of 
stands of legumes and grasses, the rota
tion was changed in 1941 so that the 
plots would remain in sod for a number 
of years. A legume-grass mixture con
sisting of alfalfa, red and alsike clover, 
timothy, and redtop was planted in 
April. The seeding mixture consisted 
of the following in pounds per acre:

Grimm Alfalfa  7
Medium Red Clover. .  5
Alsike Clover.................  3
Timothy ........................ 3
R edtop ............................ 2

Each year stands of legumes and 
grass in the hay crop were estimated 
and yields determined. In Table I the 
yields and percentages of legumes and 
grasses are shown for the plots where 
the nitrogen and phosphoric acid con
tents of the fertilizers were varied. Po
tash was applied uniformly in the form 
of muriate and at a rate of 100 pounds 
K 20  per acre. Nitrogen varied from 
5 to 20 pounds N and phosphoric acid 
from 20 to 80 pounds P20 6 per acre.

The results show that the amount of 
nitrogen applied had little effect on 
either the yields or composition of the

hay. The amount of nitrogen applied 
was small in all cases. It was purposely 
kept low in order to maintain as high a 
percentage of legumes in the mixture 
as possible.

Likewise, varying the annual applica
tion of phosphoric acid from 20 to 80 
pounds per acre made little difference 
in yields or composition of the hay 
crops. It should be kept in mind that 
these plots had received liberal applica
tions of phosphorus in the fertilizer in 
previous years. Other experiments have 
shown that with heavy applications of 
phosphorus over a number of years, a 
concentration of this element may be 
built up in the soil so that some crops 
may get along very well for a few years 
at least with the stored phosphorus. 
This is probably what happened here. 
Soil tests showed all these plots to have 
medium to high soil phosphorus.

The results obtained on the plots 
where the amount of potash was varied 
are shown in Table II.

These plots show a big variation in 
yield and also in the composition of the 
hay. On plot 116 where only small 
amounts of potash had been applied for 
many years the average yield for the 
5-year period was only 1.17 tons per 
acre. The average legume content was 
only 2 per cent. The yield on plot 114 
which received 100 pounds of potash 

( Turn to page 40)

T a b l e  I . — T h e  E f f e c t  o f  V a r y i n g  A m o u n t s  o f  N it r o g e n  a n d  P h o s p h o r u s  on  
t h e  Y i e l d  a n d  A v e r a g e  E s t i m a t e d  C o m p o s i t i o n  o f  L e g u m e -G r a s s  H a y , 1 9 4 1 -1 9 4 5 ,

I n c l u s i v e .

Plot Treatment
N -P jO*-K20

Yield in Tons per Acre* Average Per Cent

1941 1942 1943 1944 1945 Average Legumes Grasses

123 10-80-100 3.87 3.58 4.18 3.71 3 .40 3.75 74 26
127 10-80-100 3 .44 3 .35 3 .55 3.02 3.29 3.33 65 35
121 5-80-100 3.74 3.32 3 .36 2.81 4 .08 3 .46 62 38
125 5-80-100 3 .55 3 .20 3.82 3 .16 3.41 3.43 73 27
122 20-40-100 4 .04 3 .18 3.99 3 .05 3.78 3.61 60 40
126 20-40-100 4.11 3.53 3.68 3 .19 4.02 3.71 63 37
120 20-20-100 3.21 3 .65 3.79 2.72 4.13 3 .50 59 41
124 20-20-100 4 .15 3.40 4 .05 3 .29 3.26 3 .63 74 26

* 15% Moisture basis.



Fig. 1. Ladino clover and orchard grass are well adapted to the Piedmont and Mountain counties
of North Carolina.

Ladino Clover—Italian Gift 
to North Carolina Pastores

(J3y K o m  o L  oCow  orn 

Agronomy Department, North Carolina State College, Raleigh, North Carolina

LADINO clover is the greatest forage 
crop to hit North Carolina since the 

introduction of the annual lespedezas 
in the middle twenties, and its spread 
over the State has been much more 
rapid than that of lespedeza. This 
clover is now being grown in every 
county; and although no data are avail
able as to the total acreage, it is prob
ably at least 100,000 acres. All of this 
has been accomplished within the past 
few years and most of the rapid increase 
has been within the past three years.

Ladino seems to be well adapted to 
North Carolina conditions since we do 
not have the winter injury of the North

nor the summer injury of the deep 
South. It is now growing on most 
of the soils of the State. Our experi
ments have demonstrated that it is more 
productive, grows more uniformly 
throughout the season, is drought tol
erant, and recovers faster following a 
temporary drought than common white 
clover. Unlike white clover, Ladino 
production has been dependable from 
year to year during the short time it 
has been grown.

Although spring seedings are possi
ble, fall seedings are more successful 
and result in grazing the following 
spring, often by April 1. Seedings made

9
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Fig. 2 . Ladino clover and tall fescue on the Animal Husbandry Farm of the North Carolina State 
College. This area was grazed until December 22  in 1947.

in September 1947 had produced nearly 
one ton of forage per acre by April 15, 
1948. Grazing can begin in March on 
established stands. E. W . Faires ob
tained approximately 200 cow-grazing 
days or the total digestible nutrients of 
70 bushels of corn at the Coastal Plain 
Station, Willard, during 1947 from a 
Ladino clover-Dallis grass pasture as 
compared to only one half that yield 
from a similarly treated pasture in 
which the Ladino was omitted.

In another experiment on the State 
College farm last year Ladino clover 
and tall fescue were grazed until De
cember 22. This late grazing was ac
complished, however, by removing the 
cattle during the late summer and al
lowing the clover and grass to accumu-

T a b l e  I . — N u t r i e n t  R e m o v a l  F i r s t  

Y e a r  a f t e r  S e e d i n g

Pounds per Acre

N PiO. KtO CaO

Ladino. . . 131.2 28 .4 117.2 67.0
Alfalfa. . . 149.8 28 .9 99 .5 77.8

late. In this experiment, conducted in : 
cooperation with Professors E. H. Hos- ' 
tetler and J. C. Pierce of the Animal In- 
dustry Department, the same paddock | 
produced 70 pounds of beef per acre 
between April 20 and May 18, 1948. j

Ladino clover has revolutionized our ; 
pasture fertilization program. Former ‘ 
recommendations of 300 pounds of 
0-14-7 annually are no longer adequate, i 
For maximum performance the crop ; 
must be fertilized like alfalfa because ! 
its nutrient removal is equal to alfalfa • 
as is shown in Table I.

Extensive studies in which the nutri
tional requirements of Ladino clover ! 
are being studied along with those of : 
alfalfa and big trefoil are now under j 
way. In the meantime 1 to 2 tons of j 
lime and 800 to 1,000 pounds of 2-12-12 
fertilizer are being used at seeding, fol- J 
lowed by annual applications of 300 to 
500 pounds of 0-9-27, 0-10-20, or 
0-12-12.

Standard companion grasses in North > 
Carolina have been orchard for the i 
western half of the State and Dallis j 
grass for the eastern half. Orchard j 
grass and Ladino clover grow well to- I

{Turn to page 48)



Crop Logging Sugar Cane

in Hawaii
tJ3u ^ Jlu rru  5  (E lem ents 

Hawaii Agricultural Experiment Station, Honolulu, Hawaii

THE program of crop logging sugar 
cane, aS" now practiced in Hawaii, 

is based on fundamental researches 
begun about 10 years ago by the author 
and his staff at the University of 
Hawaii Agricultural Experiment Sta
tion. In simplest terms, the crop log 
is a graphic record of the crop’s prog
ress and is made up of a series of chemi
cal and physical measurements and ob
servations which indicate the “health” 
of the crop and the changes in man
agement necessary to produce maxi
mum yields. In this sense it is a 
dynamic approach to crop production.

In Hawaii, more so perhaps than 
elsewhere, crops within a compara
tively small area are grown in a wide 
variety of climates and soils. To deter
mine the relative effects of each, an ex
periment was undertaken in which the 
same variety of sugar cane was grown 
in two locations on the island of Oahu, 
about 17 air miles apart. At one place, 
Waipio, the sunlight is relatively in
tense, the days dry and warm. Heavy 
irrigation is required. At the other 
place, Kailua, the sky is frequently 
overcast, mountains nearby cast early 
afternoon shadows over the area, and 
rainfall is sufficiently abundant to pro
vide adequate moisture. At both places 
fertilizers are required and were pro
vided.

The yields of cane and sugar from 
the two areas were widely different 
and seemed to be in proportion to the 
sunlight available to each area. To 
eliminate the soil as a factor accounting 
for the differences in cane yield, soil

from the Kailua plots was taken to 
Waipio and there placed in large con
crete pots. These pots were inter
spaced with other pots filled with soil 
taken from the Waipio plots. Both 
sets were fertilized equally and cane 
plants were planted. When the plants 
were about five feet tall, the test was 
discontinued. At this time there was 
no significant difference in size favor
ing the Waipio soil. Actually what 
small differences occurred favored the 
plants in the Kailua soil. It is clear, 
therefore, that soil differences did not 
account for the differences in crop pro
duction at the two locations. The mois
ture differences, as determined by tis
sue analysis, were nil. Even tempera
ture differences were small. The 
significant differences lay in the solar 
radiation and its absorption.

Since production is largely influenced 
by atmospheric conditions and since 
the “average weather year” is indeed a 
rarity, it appears logical to conclude 
that the moisture, fertilizer, and gen
eral cultural requirements will not be 
the same for any two crops grown on 
the same field, nor for those grown the 
same year at some distance apart.

This concept applied to soils of dif
ferent chemical and physical charac
teristics further complicates the prob
lem for the crop producer. A heavy 
crop in general requires more of par
ticular soil elements than a light crop. 
Furthermore, at one stage in the pro
duction of a given crop, the amount 
of chemical elements required is very 
much greater than in others. For ex

11
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ample, potassium is required in large 
amounts during the so-called boom 
stage of sugar cane growth. This is 
the period of heaviest drainage on the 
soil supply. Thus, even though chemi
cal analysis may show soils to be equal 
in replaceable potassium, it gives no in
dication of the relative ability of the 
two soils to maintain an available sup
ply against heavy requirements at a 
particular time in the life of a crop.

The chemical characteristics are only 
one part of the soil complex affecting 
the crop. The other and perhaps the 
more important is the physical charac
ter of the soil, for it is this characteris
tic which largely is responsible for limit
ing the root development of the crop. 
The volume of soil into which a plant 
can insert its roots is perhaps more 
nearly related to total amounts of mate
rial absorbed than is the chemical com
position of the soil itself.

After considering these points, it is 
understandable that soil analysis has 
not been especially useful in determin
ing fertilizer requirements of sugar 
cane.

Mitscherlich pot testing, likewise, 
has not been very helpful. Taking a 
small volume of soil from its place in 
the field to a hothouse at some distance 
under entirely different climatic con
ditions and growing in that disturbed 
and limited volume, a plant thought 
to be an indicator plant has not yielded 
results which can be applied with any 
degree of precision to cane growing in 
the field under the wide variety of 
weather conditions extant in the terri
tory.

Even replicated field experiments 
have limited usefulness unless some 
diagnostic means is developed to trans
fer findings to new situations. Unless 
such means are found, experiments 
yield results of historical value only. 
When a two-year cane crop is produced 
and the experiments are harvested at 
considerable cost of time and money, 
the results indicate what the best prac
tice was for that particular crop. Unless 
there is some objective means of relat

ing the results of the experiment to a 
condition which existed in that crop 
and of transferring this information to 
the field across the -road or even the 
crop to follow on the same field, the 
grower has but one course open—that 
is to conduct more and more experi
ments year after year and then abide 
by a vague sort of generalization. Pre
cision is out of the question.

Similarly, analysis of foliar tissues for 
N, P, and K are not in themselves ade
quate for diagnosis of the condition of 
the crop, since it has not been possible 
with these data alone to predict with 
any degree of certainty the perform
ance of a crop. In fact, results of ex
periments dealing with foliar analysis 
have to await yield data before com
plete interpretation is possible.

It was against this historical back
ground that the research was under
taken which led to the development of 
the crop log program. There were sev
eral objectives of the program. First, 
it was essential to determine the tissue 
of the cane plant which would best 
serve as an index for the various chemi
cal constituents normally required by 
the plant—nitrogen, potassium, phos
phorus, calcium, and magnesium. Fur
thermore, it was necessary to deter
mine what constituted adequate levels 
for each of these, singly and in rela
tion to one another. Second, it was 
necessary to determine the index tissue 
for water and to determine the relation
ships of this index to the growth of the 
plant and to the levels of the various 
chemical constituents. It is curious 
that more attention has not been given 
in the past to tissue moisture, for this 
material making up the dominant part 
of the plant indeed largely determines 
the levels and the effectiveness of the 
elements absorbed. Third, it was neces
sary to work out an index which was 
a measure of the vigor or growth poten
tial of the plant. Finally, it was neces
sary to find some index of the fitness 
of the plant to its environment. Al
though the research phases are still far 
from- complete, enough progress has
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been made to apply the knowledge so 
far gained to commercial sugar produc
tion. At the present time all the fields 
on four Hawaiian sugar plantations of 
about 52,000 acres are being logged.

Selecting the Proper Index Tissue

Data used for the selection of the 
proper index tissues were collected 
from 24 crops of sugar cane. These 
crops included two varieties which 
were planted in two totally different 
areas and which were started at four 
different times of the year. As soon as 
each crop was large enough to be 
sampled (2 to 3 months) five shoots 
representing the average of the main 
stand were taken from each crop at 
intervals of 35 days until harvest, when 
the crop is two years old. These shoots 
consisted of the green tops and all of 
the stem down to the soil line. They 
were disassembled by severing the 
green tops from the stem at the node 
carrying the oldest green leaf. The 
stem was cut into three internode pieces 
starting at the base and working up
wards. The green top was divided as 
follows: The leaves were numbered 
from top down; that is, the newest leaf 
just emerging from the growing clus
ter was called number one. The leaves 
starting with number seven and going 
downward to the first dead leaf were 
removed from the plant; these were 
separated into sheaths and blades. 
These are the oldest sheaths and the 
oldest blades and were so labeled. The 
stem which supported these leaves was 
next removed and treated as a single 
sample. Leaves three to six inclusive, 
representing the youngest fully devel
oped organs, were next separated from 
the stem and also divided into sheaths 
and blades and were called young 
sheaths and young blades, respectively. 
The stem which supported these or
gans is still in the stage of elongative 
and circumferential expansion and was 
called the elongating cane at whose tip 
was the stem meristem. The remain
ing leaves, one and two, and the en
closed embryonic leaves were included

in a single sample and were called 
the spindle cluster.

Green weights of all these parts were 
obtained and then the material was 
chopped into small pieces and dried 
in a strongly ventilated oven at 90 C. 
until dry. Dry weights were taken, 
and the material was then ground in 
a Wiley mill and stored for analysis. 
Where necessary, a second drying was 
effected before an analysis was made.

All these samples for all the crops 
were analyzed for moisture, total 
sugars, total nitrogen, potassium, phos
phorus, calcium, and magnesium. In 
all, well over 100,000 analyses were 
made. With this mass of data it was 
possible to select the best index tissue 
for each of the materials worked with.

The index tissue must be a precise 
tissue so that anyone following direc
tions can get reproducible results. At 
once, then, we limit the choice to the 
sheath samples, the blade samples, and 
the spindle cluster.

Furthermore, the level of the partic
ular constituent in the index tissue 
must reflect the levels in all the other 
parts of the plant—the meristematic 
material, the elongating tissues, the 
green tissues, and the stem tissues. In 
order to establish these points, it was 
only necessary to use the statistical 
method of linear regression.

The young leaf sheaths were chosen 
as the index tissue for total sugars 
(the primary index, discussed later), 
moisture, and all of the ash constit
uents. The green photosynthetic tis
sue of the middle third of the young 
blades was chosen as the index tissue 
for nitrogen. As time went on, it be
came apparent that the green weight 
of the young sheath sample served as 
an index for the general vigor of the 
plant.

Adequate Levels for Each of the
M aterials Needed by the Crop

After having selected the correct in
dex tissue, it was next necessary to 
determine the meaning of each level 
of material, what the lowest adequate
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Hawi 1 Experiment*

Plots
Pounds per Acre 

K20  Applied
K

Index
Tons Cane 

per Acre
Tons Sugar 

per Acre

Ko.................................................... 0 .99 34.94 5 .29
K i.................................................... 75 2 .17 46.93 7 .25
K t .................................................... 150 2.69 57.23 8 .89

Halawa 5 Experiment**

Plots
Pounds per Acre 

K 2O Applied
K

Index
Tons Cane 

per Acre
Tons Sugar 

per Acre

Ko.................................................... 0 1.78 60.95 9 .42
K ,.................................................... 75 2 .47 73.07 10.74
k 2.................................................... 150 2 .78 75.75 10.66

* All differences are significant beyond the 1 per cent level. 
** Differences between Ki and K2 plots are not significant.

level was, and the effects of successive 
levels of each of the manageable mate
rials used in crop production. The 
methods used were of three general 
kinds. The first may be called simple 
deduction. Where the crop log was 
maintained for an especially successful 
series of crops on a particular field, it 
was logical to deduce that the levels of 
the several materials were at least ade
quate. The second method was ob
servational in character. Again using 
the crop log and closely observing two 
or more fields, one of which was obvi
ously in distress while others were 
doing well, it was not difficult to deter
mine the cause of the poorer perform
ance. The third method was that of 
field experimentation. Where a defi
ciency was suspected, field experiments 
were set up with differential applica
tions of the material associating the 
crop log with these plots. Potassium 
may be used as an illustration. On one 
of the plantations, crop logs continued 
to show the potassium index at very 
low levels. Here, then, was an op
portunity to install replicated field ex
periments with different increments of 
a potash fertilizer added. Samples 
were taken to determine the potassium

index for each of the plots. Close ob
servation was maintained throughout 
the crop and in some cases the crop 
was harvested so as to obtain final 
weights. Usually where the crop log 
showed a very low level, it was not 
necessary to harvest the crop, for it 
was very apparent that the differences 
in growth were huge.

Two experiments at Kohala Sugar 
Company are chosen to illustrate the 
method. Although the actual experi
ments were factorial, involving both 
potash and phosphate fertilizer, only 
the potash results will be shown here. 
The plots were strips of cane line 27 
feet long and were replicated 12 times. 
One set of plots received no potash 
fertilizer (K 0), one set 75 pounds 
K 20  (K i ) and one set 150 pounds 
(K 2). Three sheath samples were 
taken from each plot at intervals of 35 
days during the middle of the crop. 
At the end of the crop, the cane was 
harvested. The results are given in 
Table I.

It is apparent that where the K index 
was below 2.25 yields were significantly 
lower than where the K  index was 
above this point.

One advantage of this method over
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ordinary field experimentation without 
crop logging is that where large varia
tions occur, particularly where the 
variations are caused by reserve 
amounts of the material being tested, 
the index from plot to plot reflects 
such variation. Occasionally it is bet
ter to use the statistical method of 
linear regression than the method of 
variance analysis to determine signifi
cance of experimental results.

The actual level of the K  index 
adopted was arrived at from several 
points of view. Where a series of 
crops from*a field which received no 
potash fertilizer gave consistently ex
cellent yields, the K  index of that 
crop was regarded as at least adequate.

Many experiments such as the two 
reported narrowed the possibilities to 
this approximate level of 2.25. But in 
addition to this, the individual plot 
yields with the corresponding K indices 
were plotted, a curvilinear regression 
equation obtained, and the resulting 
curve, when plotted, verified the level 
decided upon.

After many such experiments, it be
came apparent that where the potash 
index was at 2.25 or above before the 
experiment was installed, no response 
was obtained by the addition of potash 
fertilizer. Where the level was below
2.25 there was always a response and 
this in proportion to the distance the 
level was from the normal line. Here, 
then, an experiment was conducted 
and a method of transferring the re
sults from the experiment to other 
fields was applied. After a sufficient 
number of such experiments and ex
periences, it is no longer necessary to 
conduct labor-consuming experiments 
in field after field.

Crop Log Routine

Each field is sampled every 35 days. 
Sampling of cane plants is started as 
shortly after sunup as possible and con
tinues for not more than 2 /i  hours. 
This is necessary to avoid influences 
of the particular day. Five cane tops 
are removed from scattered parts of the

area. Each top is taken as represent
ative of the plants about it. The size 
of each area is determined by its uni
formity. At times whole fields of more 
than 200 acres constitute a single sam
pling area. At other times even a small 
field may be subdivided into several 
areas. Five cane tops constitute one 
sample. On a single morning any
where up to eight fields are sampled 
by one man provided with a car. The 
samples are kept clean and are taken 
to the plantation laboratory. Here they 
are taken apart and leaves Nos. 3, 4, 5, 
and 6 are removed from the stem. All 
other material is discarded. The blades 
are separated from the sheaths. The 
four sheaths from each of five stalks 
make up a single sample. The green 
weight of this material is obtained. 
This value, besides being the base for 
the moisture calculations, has been 
found to be a reliable index to the gen
eral vigor or growth potential of the 
plant and is characteristic of the par
ticular variety. The sheath material 
is chopped into Vi-inch lengths and 
placed in a strongly ventilated drier 
heated to 90 °C. After three hours of 
drying, the dry material is weighed, 
ground in a Wiley mill, and stored 
for the following analyses: total sugars, 
potassium, phosphorus, calcium, and 
magnesium.

The middle tissue of the young green 
blades after separation from the sheaths 
is cut out and the midribs stripped out. 
The green tissue is dried, ground, and 
stored for nitrogen analysis.

Methods of analysis used are stand
ard methods, adopted to mass produc
tion procedure. Any compromise with 
accuracy will yield totally unsatisfac
tory results. However, all the reliable 
methods lend themselves well to mass 
production methods if adequate equip
ment is provided.

Three large plantations in the terri
tory send their samples to a central 
laboratory where two trained chemists 
are able to do all the analytical work 
resulting from crop logging about 
32,000 acres of cane.
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A crop log is shown on page 17. 
In practice, the form sheet is a semi
transparent sheet of coordinate paper 
11" by \6". The guide lines and for
mal designations are printed.

T e m p e r a tu r e  a n d  S u n light. At 
the top of the log, average daily day- 
degrees for the 35-day period are 
shown. (The day-degree has been in 
use in the Island sugar industry and 
is defined as the number of degrees 
the daily maximum temperature ex
ceeds 70°F .) Where sunlight readings 
are available the average total daily 
gram calories/cm2 for the 35-day inter
val is shown, reading off the right 
hand legend.

E lo n g a tio n  a n d  G ro w th  P o t e n 
t ia l R e c o r d s .  The record of growth 
made (average elongation of stalks in 
inches per day for the 35-day interval) 
and the growth potential or vigor in
dex (the green weight of the sheaths 
of leaves 3, 4, 5, and 6 per stalk) are 
shown in the next space on the log. 
The actual accumulated growth in feet 
made by the cane is shown at the top 
of the space. The vigor index is far 
from being entirely satisfactory, but is 
very helpful. Obviously, the values 
are different for each variety. When 
some means is developed for simple 
assaying of those substances directly re
lated to growth, such a value will be 
more useful as a vigor index.

T h e  N itro g en  In d e x  a n d  A g e . 
The total nitrogen content of the green 
tissue of the young blades expressed 
as per cent of the dry weight is shown 
in the next space. The desired level 
is somewhat characteristic of the variety 
but more dominantly characteristic of 
the prevailing temperature and eleva
tion of the field. The colder the area, 
the higher is the normal nitrogen level. 
In general, within a crop the nitrogen 
level is high during the early phases 
and gradually drops off toward matu
rity.

T h e  C rop  Log Dates of sample taking are shown at 
the bottom of the nitrogen space. The 
accumulating age of the crop is shown 
at the top of the space. Inserted at 
various dates are the amounts and 
kinds of fertilizer applied.

T h e  M o is tu re  In d e x .  In the 
space below the nitrogen index is 
shown the moisture index—the per
centage of water in the fresh young 
sheath tissue. The downward pointing 
arrows indicate dates of irrigation. The 
vertical bars represent rainfall for each 
35-day period. The moisture index for 
entirely satisfactory crops must be held 
at or above 85 per cent for the first 
6 or 8 months, preferably at 80 to 82 
per cent for the remainder of the period 
until ripening time 5 to 7 months be
fore harvest during which time the level 
should gradually approach 73 to 75 
per cent.

T h e  P r im a r y  In d e x .  The total 
sugar content of the sheath tissue, ex
pressed on a dry weight basis, is a 
measure of the fitness of the cane plant 
to its energy environment and is shown 
in the space below the moisture index 
space. When the growth of the plant 
tends to exceed the energy available to 
the crop, the sugar level is low, as it 
should be during the early part of the 
crop. During, the middle of the crop, 
the primary index should be near 
normal (10 per cent), and during the 
ripening phase should rise well above 
the normal level. Because it reflects 
the fitness of the plant to its environ
ment, it is regarded as the most impor
tant of all the indices and hence is 
called the primary index.

T h e  P o ta ss iu m  In d e x .  The po
tassium index is the potassium content 
of the young sheath tissues expressed 
on the basis of the sugar-free dry 
weight. Levels maintained above the
2.25 level are adequate for the heaviest 
crops produced. Crops, especially ra
toon crops, whose levels are low, show 
responses to increased potash applica-
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tions. Usually, it is necessary to de
termine the K  index on only three con
secutive samples taken during the 
middle of the crop.

P h o s p h o r u s  In d e x .  The phos
phorus index is the total phosphorus 
content of the young sheath tissue ex
pressed on a sugar-free dry weight 
basis. The normal level is now assumed 
to be somewhat lower than .080.

Calcium and magnesium are also 
plotted in spaces provided for phos
phorus—although the actual meaning 
of the various levels has not as yet been 
adequately worked out.

At the bottom of the crop log, spaces 
are provided for various miscellaneous 
data which make it complete. After 
the crop is completed, the crop log 
may be white-printed for additional 
copies and for filing.

The U se of the Crop Log

The crop log has three main func
tions. First, it is used to determine the 
current needs of the crop growing in 
the field. These needs apply to water 
and fertilizer requirements as well as 
to ripening the crop. Second, the crop 
logs are source material for research 
work and for initiation of new prac
tices. Third, the crop logs for several 
successive crops from the same field 
form a record of trends within that 
field over long periods of time. These 
will now be presented in order.

The Crop Log as a Guide to the 
Current Crop

T h e  F ir s t  S ix  M on th s . In gen
eral, the success of a sugar cane crop 
in Hawaii is determined during the 
first six months of its life. Because 
sampling does not begin until the crop 
is about two months old, experience 
gathered from previous logs on the 
same field or area dictates certain prac
tices for the start of new crops. Fur
thermore, it is desirable from the point 
of view of large-scale operations to 
routinize as many of them as possible. 
We have learned that a crop should

come onto the log with its primary 
index below the 10 per cent level. In 
order to accomplish this, its moisture 
index must be at or above 85 per cent, 
its nitrogen level at or above 2 per 
cent, its K  level at or above 2.25 per 
cent, and its P level at or above 0.80 
per cent. In order to accomplish this, 
it is necessary to apply whatever potash 
or phosphate is called for (on the basis 
of previous logs on the same field) im
mediately. That is, phosphates if 
needed are usually applied with the 
planting material. Furthermore, suffi
cient phosphate fertilizer is applied to 
the plant crop to satisfy any successive 
ratoons.

P o ta ss iu m . Unless the field is 
known from previous logs of plant 
crops to be deficient in potassium, ap
plications are not made until samples 
are taken from the current crop. If, 
however, potash is required, it is ap
plied after the crop has fully germi
nated. Where the amount called for 
is small, all of it is applied at once. 
Where the amount called for is large, 
the application is made in two or more 
doses.

N itrog en . The application of nitro
gen to the crop is routine for the first 
10 to 12 months except in certain cases 
revealed by the log. Usually 20 to 40 
pounds of nitrogen are applied at 
planting time, if the planting machine 
is provided with a fertilizer attachment 
and hence the fertilizer is buried. The 
function of this nitrogen is to stimu
late germination and to invigorate the 
growth of the germinating shoots.

When germination is about complete 
(6  to 8 weeks after planting) the first 
surface application of fertilizer is made 
directly on the cane line. The func
tion of this application is not only to 
force growth of the primary shoots, but 
also to force the development of buds 
at the base of the primaries. These be
come the secondary shoots and add 
materially to thickness of the stand.

( Turn to page 45)



The Use of Soil Sampling Tubes
(J3u 2 e n a i (J3eers

Middle West Soil Improvement Committee, Chicago, Illinois

MANY crop growers have never 
seen their soils more than “skin 

deep.” They know only the plow layer, 
and that only when the ground is 
turned over- in the spring or fall. Some 
get a look at their subsoils when drain 
tiles are laid, after erosion has skinned 
off the topsoil, or when the plow has 
been set “too deep.”

Yet crops use more than the plow 
layer to make high yields. Plow soles, 
hardpans, claypans, and otherwise tight 
layers in and below plow depth often 
limit yields and make plowing and cul
tivation more difficult and costly.

How to get quick and accurate in
formation on the conditions below the 
plow layer at any time of the growing 
season has always been a problem. 
With the new soil sampling tubes * 
used by G. N. Hoffer these subsoil 
secrets can be quickly detected.

* Manufactured and sold by the Oliver Corp., 400 
West Madison St., Chicago 6, 111.

The object is to get an undisturbed 
section of soil at least 12 to 14 inches 
deep— the length of the soil sampler. 
The tube should be pushed straight 
into the soil without twisting or turn
ing, and pulled straight out again. The 
“knee action” develops more power. 
With it the tube can be forced full 
length into most soils—those without 
gravel, rocks, shale, or other interfer
ences. And, if the tube is slid against 
the closed side when pulled from the 
ground, the core will be in decent shape 
for shaving.

The soil core is chaffed or smeared 
when the tube is pulled from the soil. 
To get a true picture, the core must be 
carefully shaved or picked with a knife. 
Hold the thumb at the top of the core 
and shave from the bottom upwards. 
Take it in short sections, a little at a 
time, to keep from packing the cut sur
face of the core.

Comparison of cores is made easier 
if the sampling tubes are laid on a draw-

19



20 B e t t e r  C rops W it h  P l a n t  F ood

ing board, piece of plywood, or other 
board of similar size. Bore holes at one 
end of the board large enough to take 
the handle of the tubes. The holes in 
the board in the picture are 1% inches 
in diameter and 1 Zi inches from center 
to center.

The white spots on Tubes 1, 2, 3, 6, 
and 7 show tight layers of soil. Tubes 
4, 5, 8, and 9 were not tested for com
pactions. They were used for soil acid
ity tests at different levels and later for 
phosphate and potash tests. All sorts of 
comparative studies on the effects of 
liming, on the depth of topsoils, and the 
effect of various crops on tilth and struc
ture can be made with these samplers.

To show clearly the differences in the

cipitated Chalk that can be bought in 
any drug store. Use two level tea
spoonfuls of chalk to two ounces of 
water to start. Tap water will do. 
The bottle is an ordinary dropper bottle. 
If the mixture is too thick for some wet 
soils, pour out half the contents of the 
bottle and add as much water. Always 
shake the bottle before using. The im
portant thing is to see how the chalk 
enters the samples tested as compared 
to samples of known good tilth. Rela-' 
tively dry soils are better than wet ones 
for this study.

To have some standard for studying 
the soils in any field, pull a sample from 
a nearby fence-row or similar spot of 

( Turn to page 39)

tilth between samples, Hoffer hit upon 
the idea of mixing chalk and water and 
then dropping the mixture on the sur
face of the soil in the tubes. Mellow 
soils (soils with good tilth), sandy soils, 
and silt loams will absorb both the 
water and the chalk. Tight clay soils 
or compacted zones in any of the soil 
samples will take the water but filter 
out the chalk. With the right mix
ture, one drop every inch from the top 
to the bottom of the core will be 
enough. With a thin mixture two or 
three drops may be needed to show the 
compacted layers.

The chalk to use is the U.S.P. Pre-
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Handling Hefrigerated Foods
•m a n

Bureau of Agricultural Economics, U. S. Department of Agriculture, Washington, D. C.

TH E frozen-food industry fairly 
shot into action, allowing little 

time for planning the way. Now the 
working out of improved methods of 
handling these frozen foods is one of 
the newer developments in this com
paratively new field. Although frozen 
foods are still regarded by many as 
specialty items, their statistics are im
pressive, and crop growers have real 
reason to be interested in them, and 
in further possibilities.

In a single year the sales value of 
frozen foods has reached at least 300 
million dollars. About 730 proces
sors of frozen foods are marketing 
their products under more than 500 
brands. This is done through about 
1,200 wholesale distributors and 35,000 
retailers.

This new industry offers considerable 
promise for reducing the cost of moving 
commodities from the farms to con
sumers—an inevitably large item in a 
country as large as ours. It also can 
expand the outlets for our farmers by 
giving a more even geographic and 
year-round distribution to the products 
from many of their crops. Consumers 
benefit by this better distribution in 
both time and place, and they evi
dently like the goods. So, in the light 
of these potential benefits to several 
groups, the U. S. Department of Agri
culture is aiding in the study of better 
or best ways to handle frozen foods.

To get the maximum results from 
thi s new method it is not enough even 
to freeze and pack the right quality 
and the right quantity of the crops at
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the right cost, a recent report points 
out. The quality must be maintained 
throughout the distribution channel by 
correct handling, and the expense of 
this handling must be kept low enough 
to allow mass distribution.

Refrigerator Cars

Beginning at the shipping point, 
shippers need refrigerator cars that can 
transport frozen foods at zero tempera
tures. The Department has success
fully experimented with a new method 
of refrigerating railroad cars that has 
provided zero temperatures within the 
car for 10 days while the outside tem
perature was maintained at 90 degrees. 
More work must be done before this 
much-needed method can be put into 
common use but a promising start has 
been made.

Then, in conjunction with a commit
tee of representatives of the food indus
tries, the railroads, and private refriger
ator car lines, the Department is trying 
to find out the best type of multiple- 
use car for protecting perishables in 
transit against both heat and cold. Now 
cars that include most of the improve
ments suggested by this committee are 
being constructed by the companies. 
They will soon be tested in actual use.

A t the Warehouses

Meantime, the handling of frozen 
foods in the warehouses is under scru
tiny in the hope of making advances. 
In some warehouses the facilities are 
inadequate for the best protection of 
the foods. Wartime conditions have 
been hard on both the buildings and 
their equipment at the same time that 
the frozen-food industry has been grow
ing so rapidly. Then this new form 
has meant a pronounced change in the 
kind of business the operators of re
frigerated warehouses are now called 
on to do, and in the services now ex
pected of them. Because of the war 
there are only a few new warehouses, 
of course, and little new equipment. 
Time for taking inventory as to prog

ress has had to be snatched from more 
pressing matters, so the expansion of 
the frozen-food business will be want
ing improvements as the industry 
grows in the years ahead.

Facts A re  Few

Warehousemen are recognizing the 
need for going into these matters now 
that materials and labor are becoming 
available. New equipment will be in
stalled in proportion to the assurance 
the warehousemen and others in the 
industry have as to the possibilities and 
prospects of their future business es
pecially in the newer phases—as with 
frozen foods. Others will want to 
enter the frozen-food business if it 
shows signs of continued growth. The 
Department of Agriculture has begun 
studies that will help in learning the 
possibilities of developing further mar
kets for frozen foods. Some of the 
trends in distribution for each of the 
major frozen-food products are being 
analyzed and the results should soon 
be known.

Obviously, all the changes made and 
all the new equipment and new build
ing should be designed for the most 
efficient storing and handling of these 
foods. Many questions are received 
by the Department of Agriculture as 
to general best lay-outs, and details, 
from men who want to know before 
they go ahead.

Findings on the Way

How best to plan, construct, and op
erate these facilities for handling frozen 
foods are the crucial questions. Posi
tive answers are practically unknown 
as yet. Studies are underway which 
should yield practical answers to be 
given to all who are concerned with 
frozen food facilities. They should 
aid in the appraisal of present facilities 
and in planning expansions and new 
undertakings. Prospects are that these 
findings will be in keen demand, for 
there is tremendous interest in the 
frozen- food industry.

( Turn to page 43)
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A Living Hose Fence

D . J .  D J U

College of Agriculture, University of Missouri, Columbia, Missouri

A LIVING multiflora rose fence for 
practically all purposes and at low 

cost is now available. Such a fence 
is rugged, of long life, has few faults, 
and is surprisingly well adapted to 
nearly all sections of the country. In 
good soil and under proper culture 
it also can be produced in 2 or 3 years. 
It is economical, an effective barrier 
for livestock, an aid to soil conserva
tion, and is now being used success
fully by farmers. In general, the plant 
is considered new to most sections of 
the country. It is the hardy under
stock, however, upon which many of 
the garden roses are grafted or budded. 
The name “Multiflora” means many-

flowered. Originally the plant came 
from Asia.

This Asiatic rose is effective against 
soil erosion, soil blowing, and snow 
drifting. It also has a place as a 
screen across gullies, irregular soil sur
faces, and for fencing terrace outlets. 
The washing away and erosion of 
ditch and pond banks may be pre
vented through its proper use. The 
fibrous root system of the plant tends 
to make it valuable for use as a con
tour fence. Close spacing of the plants 
in setting generally increases their ef
fectiveness for such purposes.

The fence is comparatively easy to 
establish. Yet it is not difficult to
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eradicate. The plants do not spread 
from the planting site by roots, seeds, 
or suckers arising from underground 
rootstocks. Root growth is- generally 
downward and there is no material 
extension laterally. The rose does not 
offer competition to nearby crops and 
its shade has not proved damaging to 
cultivated crops. It grows to a height 
of about 8 feet and to a spread of 7 or 
8 feet in about three years. In later 
years these dimensions in growth do 
not appear to change materially. New 
canes grow up and the old ones die. 
The mass of canes with thorns, there
fore, tends to increase in density and 
become more impenetrable each year 
without noticeable growth extension.

As a cover for quail and other 
forms of wildlife it is of great value. 
This is especially true in prairie re
gions, bottom lands, and where there 
are few or no permanent winter har
bors. It may also serve to an advan
tage as an enclosure for wildlife areas. 
The rose is colorful in flowers, foliage, 
and fruit, and its shape and form ren
der it valuable for use in beautifying 
both the home grounds and the farm
stead. The bountiful seed crop of a

reddish brown in color supplies a de
pendable source of food for many dif
ferent kinds of birds during the winter
season.

The land for the planting strip 
should be approximately 8 to 10 feet 
wide. It may be prepared by back- 
furrowing and then bed-furrowing fol
lowed by disking. As a barrier against 
all classes of livestock the plants are 
set 6 inches apart. For horses and 
cattle alone 12-inch spacing will prove 
adequate. A few commercial nursery
men are handling plants for sale. The 
rose is so new for farm purposes, how
ever, that the demands may be greater 
than available supplies. In Missouri, 
the Conservation Commission at Jef
ferson City is endeavoring to supply 
the needs of producers. The rose may 
be propagated from both seeds and 
cuttings, and some growers have been 
very successful. Early spring or late 
fall plantings have given the best re
sults. The plants are placed in a fur
row made on the slight ridge in the 
center of the cultivated planting strip.

In the first experimental investiga
tions the plants were spaced 3 or 4 feet 

(Turn to page 42)
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Fig. 2 . Multiflora rose fence planted on the contour and used as an enclosure for lambs.



Applying Soil Conservation 
Through Local Contract

D u  s ^ r v u  d as v r v y .  B a r n e s  

Soil Conservation Service, Spartanburg, South Carolina

Op p o r t u n i t y  in the form of soil
conservation practice application is 

knocking oh the doors of agricultural 
contractors located in soil conservation 
districts in the Southeastern States. For 
a veteran or any other person who de
sires to establish a contract business, soil 
conservation is a fertile field to investi
gate. In many communities, power and 
machinery on local farms are inade
quate to establish rapidly the practices 
generally provided in soil conservation 
plans.

The use of machinery speeds and 
usually reduces the cost of establishing 
a number of conservation practices. 
These include farm ponds, terraces, 
pasture clearing and grubbing, drain
age ditches, seed harvesting, lime and 
fertilizer spreading, tile drainage, hole 
digging for fence posts, land prepara
tion, firebreaks, farm logging, gully 
filling, and land leveling. Several of 
these practices may be established with

hand tools, but the cost is excessive 
as compared with power machine 
methods.

Soil and water conservation have 
made much progress during the last 
few years. Farmer-organized, farmer- 
operated soil conservation districts in
cluding all land in farms have been 
organized for entire states of Alabama 
and South Carolina; 96 per cent of 
Georgia; 93 per cent of Mississippi; 87 
per cent of North Carolina; 85 per cent 
of Virginia; 71 per cent of Kentucky; 
62 per cent of Florida; and 32 per cent 
of Tennessee.

Certain soil conservation practices 
that have been planned in soil con
servation districts, but not applied, are 
summarized in Table I by states, as of 
January 1, 1948. This summary shows 
the great amount of work now ready 
to be applied throughout the region. 
Such jobs can be done by contract.

Dirt moving is only a part of the soil

T a b l e  I . — P b a c t i c e s  P l a n n e d  a n d  R e a d y  t o  b e  A p p l i e d

State Terraces
(miles)

Pasture
Improve

ment
(Acres)

Farm
Drainage

(Acres)

Group
Drainage
(Acres)

Farm
Ponds

(Number)

Alabama............................... 55,900 290,345 16,329 5,071 544
Florida.................................. 11,106 678,011 508,853 196,644 164
Georgia.................................. 118,724 518,248 57,417 0 1,478
Kentucky.............................. 17,220 328,257 48,455 10,312 3,284
Mississippi............................ 73,379 462,559 230,917 33,819 1,485
North Carolina................... 42,660 130,461 83,040 118,716 497
South Carolina.................... 32,464 137,363 77,455 26,072 265
Tennessee............................. 24,595 150,197 36,024 10,364 553
Virginia................................. 5,586 252,683 18,863 20,024 513
Region................................... 381,634 2,948,124 1,077,353 421,022 8,783
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conservation job open to agricultural 
contractors.

Vegetation is important in the soil 
conservation work on every farm. This 
means that great quantities of seed and 
plants will be needed. Machinery is 
required for efficient operations in har
vesting seed of sericea, annual les- 
pedezas, small grain, crotalaria, clovers, 
blue lupine, and for the digging of 
kudzu crowns.

To get the most cover from vegeta
tion and thus the most soil conservation 
and soil improvement benefits, ferti
lizers and lime are needed on most 
Southeastern soils. Distribution of 
these materials is being done by con
tract in many soil conservation districts. 
Lime, potash, or phosphate, or a com
bination of them, will be used in de
veloping a large part of the 2,948,124 
acres of planned but not yet improved 
pasture shown in Table I.

The income of many farmers will not 
enable them to own all the machines 
necessary for the establishment of these 
and other soil conservation measures; 
in fact, on the average small farm there 
is not enough need for some heavy 
equipment to justify its purchase, re
gardless of the income of the farm 
owner.

Here, then, is the opportunity for 
the contractor to establish these soil 
conservation measures. Many soil con
servation district supervisors believe 
that local contractors working closely 
with the soil conservation districts will 
help to speed the establishment of soil 
conservation practices. It is recognized, 
of course, that the supervisors do not 
have authority to obligate work for the 
contractor; however, the district super
visors may arrange for some training 
of the contractor who does not have 
experience in soil conservation work.

Soil conservation districts are set up 
under state laws and provide an ideal 
organization through which a con
tractor may work. In the vicinity of 
New Albany, Mississippi, before soil 
conservation districts were active, no 
draglines were owned by local people. 
Many farmers had field drainage jobs

requiring draglines. Individual land
owners had at times asked out-of-state 
dragline owners for estimates of the 
cost of the work to be done on their 
land. Each estimate given was based 
on the individual job, which made the 
cost prohibitive. After the Tallahatchie 
River Soil Conservation District had 
planned many farms in this area, the 
district governing body requested local 
Soil Conservation Service technicians to 
summarize the jobs in this vicinity, 
giving the location and size of each job. 
A contractor was asked to bid on the 
total work in a community. His unit 
price was reasonable and a dragline 
started work. Since that time, eight 
draglines have started on the same 
basis in counties near New Albany. 
The landowners and the contractor 
both benefit by such an organization. 
The farmer can get the work done at 
a reasonable price and the contractor 
has the work lined up ahead for con
tinuous operations.

The Haywood County Soil Conserva
tion District of Tennessee purchased 
several pieces of equipment for soil con
servation practice application after suffi
cient farms had been planned to pro
vide a year’s work for the equipment 
The supervisors sold the equipment to 
a contractor and entered into an agree
ment as to price for various jobs and 
the standards that would be followed. 
After one year’s operation, the work 
was satisfactory and three other con
tractors wanted to start operations in 
the same county.

Each soil conservation district has a 
work plan which gives the specifica
tions for the various soil conservation 
measures. The district supervisors 
would encourage farmers to employ 
contractors whose work meets these 
specifications.

Persons contemplating local contract 
work in soil conservation operations 
should:

1. Request the soil conservation dis
trict supervisors to summarize the 
planned practices, giving kind and vol-

( Turn to page 41)



Above: Building a farm pond. Many thousand such ponds will be needed in the Southeastern
region; 8 ,783  have been planned. Carry-all scrapers are ideal equipment for pond construction.

Below: Much needed drainage has been planned for more than a million acres by dragline and
other methods.



Above: Many pastures need clearing and grubbing as a part of the improvement work. The work 
can be done e f f i c i e n t l y  by using a clearing machine.

Below: Thousands of acres need tile drainage. A tile-trenching machine can do the work fast
and economically.



Above: Millions of acres need annual lespedeza in crop rotations. Seed harvesting is a job that
can be done by contract.

Below: Farm equipment can play a big part in terrace construction. The step-in method is being
used here with tractor and disk-tiller.

a m



Above: 3 8 1 ,6 3 4  miles of terraces have been planned on farms in the 9  Southeastern States. The 
job is so large that it will take every available means to get it done in a reasonable time.

Below: Approximately 3 ,0 0 0 ,0 0 0  acres of pasture improvement are under way. Many of these
acres need lime and fertilizer. A contractor with good equipment often can spread them more

economically than farmers can.
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Tremendous progress has been 
made, and during recent decades of research by agricultural scientists working 
in the diagnostic field, many new methods have been devised to aid farmers in 
fertilizing their crops more effectively. In a new book, “DIAGNOSTIC TEC H 
NIQUES FOR SOILS AND CROPS,” just off the press, are to be found dis
cussions of these diagnostic approaches with appraisals of their value and use.

Not too many years ago, diagnostic techniques were confined principally to 
soil tests. In the majority of cases these were restricted to the determination of 
soil acidity as a measure of lime requirements. In some few states, upon re
quest, tests would also be made to determine available phosphorus and potassium. 
Various methods for accomplishing the latter, made known as developed, were 
advocated by as many soil chemists, and differences of opinion as to their value 
arose.

This situation led to the conviction that soil tests as the basis for fertilizer recom
mendations to be of maximum value to the farmer should be brought under the 
supervision of trained soil chemists whose findings could be interpreted from 
both the chemical and the agronomic viewpoint. This, in turn, called for the 
establishment of soil-testing laboratories under official supervision where both 
the results of the tests and the fertilizer recommendations based thereon could 
become official, expert, and unbiased by any viewpoint other than that which was 
best for the crop being grown under the conditions specified. In addition to the 
many such laboratories privately owned, the establishment of state soil-testing 
services has spread from the original 10 in 1935 to in excess of 25 states and 
(Canadian) provinces in 1948. Concurrently, the tests have been elaborated from 
the original three determinations of P and K among the plant foods and the 
so-called pH, which is a measure of soil acidity and lime requirements, to include 
in addition tests for nitrogen, magnesium, boron, manganese, copper, organic 
matter, and that important soil characteristic, base-exchange capacity, a measure 
of a soil’s ability to retain plant foods in a non-leachable form yet one in which 
it is still available for crop use.

At the same time, as an important supplement to soil testing, emphasis was 
given to the plant-food content of the crop itself through chemical tests of the 
plant sap. These were called tissue tests and constituted a closer approach to the 
actual nutritional status of the crop. They verified the validity of the soil test, 
or if not, called for an examination of the crop-soil relations to determine why 
plant food if present in the soil in what appeared to be adequate amounts was 
not being utilized by the crop. The value of the tissue tests in their various forms 
has been widely recognized, resulting in their official adoption as collateral to 
soil testing in diagnosing crop-plant-food requirements.
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Tissue tests in their simpler and more convenient forms are largely qualitative 
in character. A natural development has been their reduction to the quantitative 
basis, designated as “leaf analysis” whereby the plant-food content of the crop 
under study can be accurately determined.

Along with the development of these techniques, likewise consistent effort has 
been brought to bear on the wider recognition of the various plant-food deficiency 
symptoms as displayed by the crops themselves, by the shape and color of leaves 
(foliar symptoms), abnormal plant growth and behavior, and quality of the 
products yielded. The culmination of this work was its recognition by the Ameri
can Society of Agronomy, leading to the publication by the Society and the Na
tional Fertilizer Association of that excellent book, “Hunger Signs in Crops.”

With an apparent need for a book discussing the development and value 
of these diagnostic techniques— soil testing, tissue tests, and the identification of 
leaf symptoms—from the viewpoint of underlying principles rather than details 
on specific methods, the American Potash Institute asked the following outstand
ing and widely known soil scientists to contribute chapters: Dr. Firman E. Bear, 
Chairman, Soils Department, New Jersey Agricultural Experiment Station and 
Editor of Soil Science; Dr. Michael Peech, Professor of Soil Science, Cornell Uni
versity; Dr. Roger H. Bray, Professor of Soil Fertility, Illinois Agricultural Experi
ment Station; Dr. Ivan E. Miles, formerly Director of Soil-testing Division, North 
Carolina Department of Agriculture, now Leader of Extension Agronomy and 
in Charge of Soil Testing, Mississippi Extension Service; Dr. J. Fielding Reed, 
Director of Soil Testing, North Carolina Department of Agriculture and Research 
Professor in Agronomy, North Carolina State College; Dr. Jackson B. Hester, 
Soil Technologist, Department of Agricultural Research, Campbell Soup Com
pany; Dr. Bert A. Krantz, Soil Scientist, Division of Soil Management and Irri
gation, U. S. Department of Agriculture; Dr. Werner L. Nelson, Professor of 
Agronomy, North Carolina Agricultural Experiment Station; Dr. Leland F. 
Burkhart, formerly Assistant Professor in Agronomy, North Carolina Agricul
tural Experiment Station, now member of the Horticultural Department, Arizona 
Agricultural Experiment Station; Dr. Albert Ulrich, Assistant Plant Physiologist, 
Division of Plant Nutrition, University of California; Dr. S. C. Vandecaveye, 
Professor of Soils, State College of Washington; and Dr. J. E. McMurtrey, Jr., 
Principal Physiologist, Division of Tobacco, Medicinal, and Special Crops, Bureau 
of Plant Industry, Soils, and Agricultural Engineering, Agricultural Research 
Administration, U. S. Department of Agriculture.

The book is x 10%", is bound in durable green cloth, contains 332 pages 
of text and illustrations which include 5 color plates, 36 halftones, and 26 draw
ings. It is specially priced at $2.00 per copy, postpaid, and can be purchased 
through the Institute as per the advertisement toward the back of this issue.

iflT IH E  year that is drawing toward its close has been filled with the blessings of fruitful 
I  fields and healthful skies. To these bounties, which are so constantly enjoyed that we are 

prone to forget the source from which they come, others have been added, which are of 
so extraordinary a nature that they cannot fail to penetrate and soften the heart which is habi
tually insensible to the ever-watchful providence of Almighty God.

“Needful diversions of wealth and of strength from the fields of peaceful industry to the 
national defense have not arrested the plow, the shuttle or the ship. Population has steadily 
increased, notwithstanding the waste that has been made in the camp, the siege, and the battle
field; and the country, rejoicing in the consciousness of augmented strength and vigor, is per
mitted to expect continuance of years with large increase of freedom.

“No human counsel hath devised, nor hath any mortal hand worked out these great things. 
They are the gracious gifts of the Most High God, who, while dealing with us in anger for our 
sins, hath nevertheless remembered mercy.” . . .

Abraham Lincoln on Thanksgiving
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn W heat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

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

Ay. Aug. 1909-
July  1 9 1 4 . . . . 12 .4 10 .0 6 9 .7 8 7 .8 6 4 .2 88 .4 11.87 22 .55

1923...................... 28 .7 19 .0 9 2 .5 120.6 8 2 .5 92 .6 13.08 41.23
1924...................... 2 2 .9 19 .0 6 8 .6 149.6 106.3 124.7 12.66 33 .25
1925...................... 19 .6 16 .8 170.5 165.1 6 9 .9 143.7 12.77 31.59
1926...................... 12 .5 17.9 131.4 117.4 7 4 .5 121.7 13.24 22 .04
1927...................... 2 0 .2 20 .7 101.9 109.0 85 .0 119.0 10.29 34.83
1928...................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .17
1929...................... 16 .8 18 .3 131.6 117.1 7 9 .9 103.6 10.90 3 0 .92
1930...................... 9 .5 12 .8 91 .2 108.1 5 9 .8 67 .1 11.06 22 .04
1931...................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .97
1932...................... 6 .5 10 .5 3 8 .0 5 4 .2 3 1 .9 38 .2 6 .2 0 10.33
1933...................... 10 .2 13 .0 82 .4 6 9 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934...................... 12 .4 21 .3 4 4 .6 7 9 .8 81 .5 8 4 .8 13.20 33 .00 • • • •
1935...................... 11.1 18 .4 59 .3 7 0 .3 6 5 .5 83 .2 7 .5 2 30 .54
1936...................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11.20 33 .36
1937...................... 8 .4 2 0 .4 52 .9 8 2 .0 5 1 .8 96 .2 8 .7 4 19.51
1938....................? 8 .6 19 .6 55 .7 7 3 .0 4 8 .6 56 .2 6 .7 8 21 .79 . . . .
1939...................... 9 .1 15.4 69 .7 7 4 .9 56 .8 69.1 7 .9 4 21.17
1940...................... 9 .9 16 .0 54 .1 8 5 .5 6 1 .8 68 .2 7 .5 8 21.73 . . . .
1941...................... 17 .0 2 6 .4 80 .7 9 4 .0 75 .1 94 .4 9 .6 7 47 .65 . . . .
1942...................... 19 .0 3 6 .9 117.0 119.0 91 .7 110.0 10.80 45.61 . . . .
1943...................... 19 .9 4 0 .5 131.0 204 .0 112.0 136.0 14.80 52 .10 . . . .
1944...................... 20 .7 4 2 .0 149.0 192.0 109.0 141.0 16.40 52 .70 . . . .
1945...................... 2 1 .2 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51 .10 . . . .
1946...................... 28 .3 3 8 .2 124.0 219.0 156.0 191.0 17.30 71 .40
1947

Novem ber.. . . 31 .87 40 .0 166.0 195.0 219 .0 274 .0 17.30 89 .10
December___ 34.06 46 .9 172.0 204 .0 237 .0 279 .0 18.10 94 .80

1948
Janu ary ........... 33 .14 45 .9 186.0 217.0 246.0 281.0 18.70 9 5 .10
February........ 30.71 38 .5 193.0 231 .0 192.0 212 .0 19.60 88 .60
M arch............. 31 .77 29 .6 196.0 237.0 211 .0 221 .0 19.70 87 .90 . . . .
April................ 34 .10 31 .2 209 .0 240 0 219.0 229 0 19.40 89.40 . . . .
M ay ................. 35 .27 40.1 196.0 244 .0 216 .0 222.0 18 30 90 .70
Ju n e ................. 35 .22 4 1 .7 187.0 246 .0 216 .0 211 .0 17.90 92 .20 . . . .
Ju ly .................. 32 .99 4 3 .6 166.0 262 .0 202.0 203 .0 18.20 96 .00 . . . .
August............ 30 41 47 .4 158 0 265 .0 191.0 196.0 17 80 76 .60
September. . . 30 .94 46 .7 153.0 232.0 178.0 197.0 18.00 68 .10
October............ 31 .07 50 .6 142.0 207.0 138.0 198.0 18 40 63 .70

1923...................... 231
Index Numbers 

190 133
(Aug. 1909- 

137
-Ju ly  1914 =  100) 

129 105 110 183
1924...................... 185 190 98 170 166 141 107 147 143
1925...................... 158 168 245 188 109 163 108 140 143
1926...................... 101 179 189 134 116 138 112 98 139
1927...................... 163 207 146 124 132 135 87 164 127
1928...................... 145 200 76 134 131 113 95 152 154
1929...................... 135 183 189 133 124 117 92 137 137
1930...................... 77 128 131 123 93 76 93 98 129
1931...................... 46 82 66 83 50 44 73 40 115
1932...................... 52 105 65 62 50 43 52 46 102
1933...................... 82 130 118 79 81 84 68 67 91
1934...................... 100 213 64 91 127 96 111 146 95
1935...................... 90 184 85 80 102 94 63 135 119
1936...................... 100 236 164 106 163 116 94 148 104
1937...................... 68 204 76 93 81 109 74 87 n o
1938...................... 69 196 80 83 76 64 57 97 88
1939...................... 73 154 100 85 88 78 67 94 91
1940...................... 80 160 78 97 96 77 64 96 111
1941...................... 137 264 116 107 117 107 81 211 129
1942...................... 153 369 168 136 143 124 91 202 163
1943...................... 160 405 188 232 174 154 125 231 245
1944...................... 167 420 214 219 170 160 138 234 212
1945...................... 171 366 205 232 198 170 127 227 224
1946...................... 228 382 178 249 212 209 146 317 204
1947

November.. . . 257 400 238 222 341 310 146 395 272
D ecem ber.. . . 275 469 247 232 369 316 152 420 294

1948 
January.......... 267 459 267 247 383 318 158 422 320
February........ 248 385 277 263 299 240 165 393 320
M arch............. 256 296 281 270 329 250 166 390 295
April................
M ay............... ..

275 312 300 273 341 259 163 396 340
284 401 281 278 336 251 154 402 262

Ju n e................. 284 417 268 280 336 239 151 409 213
Ju ly .................. 266 436 238 298 315 230 153 428 213
August............ 245 474 227 302 298 222 150 340 172
September. . . 250 467 220 264 277 223 152 302 150
October........... 251 506 201 236 215 224 155 282 176
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Wholesale Prices of Ammoniates
Fish scrap, Tankage High grade

dried 11% ground
11-12% ammonia, 

15% bone
Dlood,

ammonia, 
15%  bone

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

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

1910-14 .................. $2 .85 $ 3 .50 $3 .53 $3 .37 $3 .52
1924........................ 2 .9 9 2 .4 4 5 .87 5 .0 2 3 .6 0 4 .2 5
1925........................ 2 .4 7 5 .41 5 .3 4 3 .9 7 4 .7 5
1926........................ 3 .0 6 2 .41 4 .4 0 4 .9 5 4 .3 6 4 .9 0
1927........................ 3 .01 2 .2 6 5 .07 5 .87 4 .3 2 5 .7 0
1928........................ 2 .3 0 7 .0 6 6 .6 3 4 .9 2 6 .0 0
1929........................ 2 .5 7 2 .0 4 5 .6 4 5 .0 0 4 .61 5 .72
1930........................ 1 .81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1931........................ 1 .46 3 .1 0 3 .9 5 2 .11 2 .4 6
1932........................ 1 .87 1 .04 2 .1 8 2 .1 8 1.21 1.36
1933........................ 1 .52 1 .12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1934........................ 1 .2 0 4 .4 6 3 .1 5 2 .6 7 3 .27
1935........................ 1 .1 5 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1936........................ 1 .23 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1937........................ 1 .32 4 .91 4 .6 6 4 .0 4 4 .8 0
1938........................ 1 .3 8 3 .6 9 3 .7 6 3 .1 5 3 .5 3
1939........................ 1 .69 1 .35 4 .0 2 4 .41 3 .87 3 .9 0
1940........................ 1 .36 4 .6 4 4 .3 6 * 3 .3 3 3 .3 9
1941........................ 1 .41 5 .5 0 5 .32 3 .7 6 4 .4 3
1942........................ 1 .74 1.41 6.11 5 .77 5 .0 4 6 .7 6
1943........................ 1 .7 5 1 .42 6 .3 0 5 .77 4 .8 6 6 .62
1944........................ 1 .75 1 .42 7 .6 8 5 .7 7 4 .8 6 6.71
1945........................ 1 .7 5 1 .42 7 .81 5 .7 7 4 .8 6 6 .71
1946......................... 1 .9 7 1 .4 4 11.04 7 .3 8 6 .6 0 9 .3 3
1947

11.53November........ 2 .6 6 1 .7 8 14.22 11.06 12.75
December......... 2 .71 1 .78 15.98 11.71 12.75 12.81

1948 13.28Jan u ary ............ 2 .7 8 1.83 16.22 11.71 12.75
February.......... 2 .7 8 1 .90 15.03 12.15 12.75 12.60
M arch................ 2 .7 8 1 .90 13.68 12.06 12.75 9 .4 7
April................... 2 .7 8 1.90 13.87 11.71 12.76 8 .35
M ay ................... 2 .7 8 1.90 13.77 9 .5 4 12.75 7 .8 9
Ju n e .................... 2 .7 8 1 .90 14.69 9.11 8 .2 3 8 .2 4
Ju ly .................... 2 .7 8 2 .0 7 14.56 9 .2 2 8 .8 0 8 .73
August............... 2 .91 2 .1 0 10 91 9 .7 6 8 .9 2 8 .9 8
Sep tem ber.. . . 3 .0 0 2 .2 0 10 .70 9 .8 7 9 .1 8 9 .0 3
October............. 3 .0 0 2 .2 0 9 .31 9 .9 8 9 .42 9 .4 8

Index Numbers (1 9 1 0 -1 4 = 1 0 0 )
192 4...............
192 5...............
192 6...............
192 7...............
192 8...............
192 9...............
193 0 ...............
193 1...............
193 2...............
193 3...............
193 4 ...............
193 5...............
193 6...............
193 7...............
193 8...............
193 9...............
194 0 ...............
194 1...............
194 2...............
194 3...............
194 4 ...............
1945...%........
194 6 ...............
1947 

November. 
December..

1948 
January.. .  
February. .
March.......
April............
M a y ............
June...........
July...........
August 
September. 
October.. .

111 
115 
113
112 
100

96
92
88
71
59
59
57
59
61
63
63
63
63
65
65
65
65
74

99
101

104
104
104
104
104
104
104
109
112
112

86 168 142 107
87 155 151 117
84 126 140 129
79 145 166 128
81 202 188 146
72 161 142 137
64 137 141 12
51 89 112 63
36 62 62 36
39 84 81 97
42 127 89 79
40 131 88 91
43 119 97 106
46 140 132 120
48 105 106 93
47 115 125 115
48 133 124 99
49 157 151 112
49 175 163 150
50 180 163 144
50 219 163 144
50 223 163 144
51 315 209 196

62 406 313 378
62 457 332 378

64 463 332 378
67 429 344 378
67 391 342 378
67 396 332 378
67 393 270 378
67 420 258 244
73 416 261 261
74 312 276 265
77 306 280 272
77 266 283 279

121
135
139
162
170
162
130

70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265

328
364

377
358
269
237
224
234
248
255
257
269
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Wholesale Prices of Phosphates and Potash **
Tennessee Muriate Sulphate Sulphate Manure

Super
phosphate of potash of potash of potash salts

Florida rock, bulk, in bags, magnesia, bulk,
phosphate land pebble 7595, f.o.b. per unit, per unit, per ton, per unit,

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

per unit per ton per ton Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1
1910-14........... 13.61 $4 .88 $0,714 $0,953 $24.18 $0,657
1924................. 2 .31 6 .6 0 .582 .860 23.72 .472
1925................. 2 .4 4 6 .1 6 .584 .860 23.72 .483
1926................. 3 .2 0 5.57 .596 .854 23.58 .537
1927................. 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928................. .580 3 .1 2 5 .5 0 .669 .957 26 .46 .607
1929................. 3 .1 8 5 .5 0 .672 .962 26 .59 .610
1930................. 3 .1 8 5 .50 .681 .973 26.92 .618
1931................. 3 .1 8 5 .5 0 .681 .973 26.92 .618
1932................. .458 3 .1 8 5 .5 0 .681 .963 26 .90 .618
1933................. 3 .11 5 .50 .662 .864 25 .10 .601
1934................. .487 3 .1 4 5 .67 .486 .751 22 .49 .483
1935................. .492 3 .3 0 5 .69 .415 .684 21.44 .444
1936................. .476 1.85 5 50 .464 .708 22 .94 .505
1937................. 1 .85 5 .5 0 .508 .757 24 .70 .556
1938................. 1 .85 5 .5 0 .523 .774 15.17 .572
1939................. .478 1 .90 5 .50 .521 .751 24.52 .570
1940................. .516 1 .90 5 .5 0 .517 .730 24.75 .573
1941................. .547 1.94 5 .6 4 .522 .780 25 .55 .3671
1942................. .600 2 .1 3 6 .29 .522 .810 25 .74 .205
1943................. .631 2 .0 0 5 .9 3 .522 .786 25 .35 .195
1944................. .645 2 .1 0 6 .1 0 .522 .777 25.35 .195
1945................. .650 2 .2 0 6 .2 3 .522 .777 25.35 .195
1946.................. .671 2 .4 1 6 .5 0 .508 .769 24 .70 .190
1947

November. .760 3 .4 2 6 .6 0 .375 .669 14.50 .200
D ecem ber,. .760 3 .4 2 6 .6 0 .375 .669 14.50 .200

1948
Jan u ary . . . .760 3 .42 6 .6 0 .375 .669 14.50 .200
February. . .760 3 .4 2 6 .6 0 .375 .669 14.50 .200
M arch......... .760 3 .4 2 6 .6 0 .375 .669 14.50 .200
April............ .760 4 .11 6 .6 0 .375 .669 14.50 .200
M ay ............ .760 4 .61 6 .6 0 .375 .669 14.50 .200
Ju n e............. .760 4.61 6 .6 0 .330 1 .634 1 2 .761 .176
Ju ly .............. .770 4 .61 6 .6 0 .353 .676 13.63 .188
August .770 4 .61 6 .6 0 .353 .678 13.63 .188
Septem ber. .770 4.61 6 .6 0 .353 .678 13.63 .188
O ctober. . , .763 4.61 6 .6 0 .375 .720 14.50 .200

Index Numbers (1 9 1 0 -1 4 =  100)
1924........................ 94 64 136 82 90 98 72
1925........................ 110 68 126 82 90 98 74
1926........................ 112 88 114 83 90 98 82
1927........................ 100 86 113 90 97 106 89
1928........................ 108 86 113 94 100 109 92
1929........................ 114 88 113 94 101 110 93
1930........................ 101 88 113 95 102 111 94
1931........................ 90 88 113 95 102 111 94
1932........................ 85 88 113 95 101 111 94
1933........................ 81 86 113 93 91 104 91
1934........................ 91 87 110 68 79 93 74
1935........................ 92 91 117 68 72 89 68
1936........................ 89 51 113 65 74 95 77
1937........................ 95 51 113 71 79 102 85
1938........................ 92 51 113 73 81 104 87
1939........................ 89 53 113 73 79 101 87
1940........................ 96 53 113 72 77 102 87
1941........................ 102 54 n o 73 82 106 87
1942........................ 112 59 129 73 85 106 84
1943........................ 117 55 121 73 82 105 83
1944........................ 120 58 125 73 82 105 83
1945........................ 121 61 128 73 82 105 83
1946........................ 125 67 133 71 81 102 82
1947

November. . . . 142 95 135 68 70 60 83
December......... 142 95 135 68 70 60 83

1948
Ja n u a ry ............ 142 95 135 68 70 60 83
February.......... 142 95 135 68 70 60 83
M arch................ 142 95 135 68 70 60 83
April.................. 142 114 135 68 70 60 83
M ay ................... 142 128 135 68 70 60 83
Ju n e................... 142 128 135 62 67 53 80
Ju ly .................... 144 128 135 65 71 56 82
August.......... 144 128 136 65 71 66 82
September. . . . 144 128 135 65 71 56 82
October............. 142 128 135 68 76 60 83
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and A ll Commodities

Farm

Prices paid 
by farmers 

for com
modities

Wholesale 
prices 

of all corn- Fertilizer Chemical Organic Superphos
prices* bought* mod itiest material^ ammoniates ammoniates phate Potash**

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............. 192 167 151 94 57 160 117 77
1944............. . 195 176 152 96 57 174 120 76
1945............. . 202 180 154 97 57 175 121 76
1946..............., 233 203 177 107 62 240 125 75
1947 

November.. 287 257 231 135 80 380 142 71
December.,. 301 262 236 138 81 400 142 71

1948 
January. . , . 307 266 242 139 83 403 142 71
February... 279 263 233 139 85 393 142 71
M arch.. . . . 283 262 233 137 85 379 142 71
April........ . 291 264 238 137 85 380 142 71
M ay.......... 289 265 239 137 85 370 142 71
June.......... 295 266 241 128 85 309 142 65
Ju ly ........... 301 266 247 131 88 317 144 68
August . 293 266 247 129 91 285 144 68
September,. 290 265 247 131 94 287 144 68
October.. . . 277 263 241 130 94 277 142 72

• U S D A figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific farm  products revised from  a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-com m odity index.

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

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

1 A ll p o tash  s a lts  now  qu oted  F .O .B . m in es o n ly t m a n u re  s a lts  s in ce  Ju n e  1941. 
o th e r  c a r r ie r *  sin ce  Ju n e  1947.

•* T h e w eig h ted  a v e r a g e  of p rice *  a c tu a lly  paid  fo r  p o tash  a r e  lo w er th a n  tne  
an n u a l a v e r a g e  b ecau se  s in ce  1926 o v e r 90%  o f th e  p o tash  used in a g ric u ltu re  has  
been c o n tra c te d  fo r  during? th e  d isco u n t p eriod . Since 1937* th e  m axim u m  d iscount 
h as been 1 2 % . A pplied to  m u ria te  o f p o tash , a  p rice  s lig h tly  ab ove 9.471 per 
■ n it KfO th u s  m o re  n e a rly  a p p ro x im a te s  th e  a n n u a l a v e ra g e  th a n  do p rice s  based  
on a r ith m e tic a l  a v e ra g e s  o f m o n th ly  q u o ta tio n s .
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This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

i

Fertilizers

"Fertilizer Sales, by Grades, 1947-1948 
Season," State "Dept, of Agr. & Ind., Mont
gomery, Ala., 48-48.

"Rice Fertilizer Experiments, 1938-45," Agr. 
Exp. Sta., Univ. of Ark,., Fayetteville, Ark.-, 
Bui., 477, May 1948, L. C. Kapp.

"Sales of Commercial Fertilizers and of 
Agricultural Minerals Reported to Date for 
Quarter Ended June 30, 1948," Bu. of Chem., 
State Dept, of Agr., Sacramento 14, Calif., 
FM-168, Aug. 25, 1948.

"Commercial Fertilizers Registrants to Date 
for the Fiscal Year Ending June 30, 1949," 
Bu. of Chem., State Dept, of Agr., Sacra
mento, Calif., FM-169, Aug. 26, 1948.

"Agricultural Minerals Registrants to Date 
for the Fiscal Year Ending June 30, 1949," 
Bu. of Chem., State Dept, of Agr., Sacramento, 
Calif., FM-170, Aug. 27, 1948.

"Auxiliary Plant Chemicals Registrants to 
Date for the Fiscal Year Ending June 30, 
1949," Bu. of Chem., State Dept, of Agr., 
Sacramento, Calif., FM-171, Aug. 30, 1948.

"Regulations for Sampling Fertilizing Ma
terials," Bu. of Chem., State Dept, of Agr., 
Sacramento, Calif., FM-172, Sept. 21, 1948.

"Fertilizers Act—amendments to the Regu
lations under the Act," Extract from the 
CANADA GAZETTE (Part II) of Wednesday, 
July 28, 1948, Ottawa, Canada.

"Ammonia as a Source of Nitrogen," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Bui. 451, Feb. 1948, W. B. Andrews,
F. E. Edwards, and J. G. Hammons.

"Corn Fertilization in the Yazoo-Mississippi 
Delta," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Bui. 454, May 1948, P. H. 
Grissom.

"Fertilizer Recommendations for Mississippi, 
1948," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Cir. 136, Jan. 1948, Rus
sell Coleman.

"Fertilizer Sales in Ohio— January 1 to June 
30, 1948," Dept, of Agron., Ohio State Univ., 
Columbus, Ohio.

"Fertilizer Sales in Oklahoma by Analyses—  
July 1, 1947 to June 30, 1948," Agr. Exp. Sta., 
Okla. A & M College, Stillwater, Okla.

"Summary of Fertilizer and Fertilizer Ma
terials Sold in South Carolina, 1947-48," Dept.

of Fert. Insp. and Analysis, Clemson Agr. Col
lege, Clemson, S. C., Aug. 13, 1948.

"Fertilizer Tonnage Used in Tennessee Dur
ing Fiscal Year Ending June 30, 1948," State 
Dept, of Agr., Nashville 3, Tenn.

"Increasing Oat Yields with Topdressing of 
Nitrogen," Agr. Exp. Sta., Texas A & M, Col
lege Station, Texas, P. R. 1118, April 20, 1948,
E. B. Reynolds and J. C. Smith.

"Distribution of Fertilizer Sales in Texas, 
January 1— June 30, 1948," Agr. Exp. Sta., 
Texas A & M, College Station, Texas, P. R. 
1130, Aug. 10, 1948, J. F. Fudge.

Soils

"Drainage Reclamations in the Bartholo- 
mew-Boeuf-Tensas Basin of Arkansas and 
Louisiana," Agr. Exp. Sta., Univ. of Ark-, 
Fayetteville, Ark-, Bui. 476, April 1948, R. W. 
Harrison and W. M. Kollmorgen.

"Orchard Soil Management," Slat, and Pub. 
Branch, Dept, of Agr., Toronto, Ont., Can., 
Bui. 457, lan. 1948, E. F. Palmer and J. R. 
Van Haarlem.

"Fertility Status of Delaware Soils," Agr. 
Exp. Sta., Univ. of Del., Newark, Del., Bid. 
269, Nov. 1947, G. M. Gilligan and C. E. 
Phillips.

"Influence of Soil Management Practices on 
Tree Growth and Leaf and Soil Analysis in 
a Young Peach Orchard," Agr. Exp. Sta., Univ. 
of Del., Newark, Del., Cir. 21, Nov. 1947, 
A. L. Kenworthy and G. M. Gilligan.

"Soil Management and Fertilizers for Indi
ana Fruit Crops," Purdue Ext. Serv., Lafayette, 
Ind., Ext. Leaflet 185 (Third Rev.), 1947.

"Crop Production Under Irrigation in Ne
braska,” Ext. Serv., Univ. of Nebr., Lincoln, 
Nebr., Ext. Cir. 180, April 1948, D. L. Gross.

"Crop Rotations Under Irrigation," Ext. 
Serv., Univ. of Nebr., Lincoln, Nebr., E. C. 
182, May 1948, D. L. Gross.

"Oklahoma Summary by Soil Conservation 
Districts of Work for 1947," State Soil Con
servation Board, Oklahoma City, Oklahoma.

"Water Input Use for Field Crops at the 
United States Scotts Bluff (Nebr.) Field Sta
tion, 1941-44,” U. S. D. A., Washington, D. C., 
Cir. 777, July 1948, C. S. Scofield and O. W. 
Howe.

"Soil Survey—Johnson County, Indiana,"

3 7



3 8 B e t t e r  C rops W it h  P l a n t  F ood

Agr. Research Admin., U. S. D. A., Washing
ton, D. C., Series 1938, No. 13, Issued May 
1948, H. P. Ulrich, T. E. Barnes, A. P. Bell, 
Sutton Myers, T. E. Nivison, P. T. Veale, and
A. T. Wianckp.

"Soil Survey, Transylvania County, North 
Carolina,” Agr. Research Admin., U. S. D. A., 
Washington, D. C., Series 1938, No. 17, Issued 
June 1948, S. O. Perkins, William Gettys, E. F. 
Goldston, and C. W. Croom.

"Soil Survey—Tazewell County, Virginia,” 
Agr. Research Admin., U. S. D. A., Washing
ton, D. C., Series 1938, No. 18, Issued May 
1948, H. C. Porter, E. F. Henry, K. M. Oliver, 
D. D. Mason, G. C. Price, P. B. Douglas, R. C. 
lurney, and Ralph G. Leighty.

Crops

"Handbook of Alabama Agriculture,” 
(Fourth Ed.), Ext. Serv., Ala. Polytechnic 
Inst., Auburn, Ala., 1947.

",How to Establish Stands of Crimson Clover 
— Sericea Combination for Grazing in the 
Tennessee Valley," Agr. Exp. Sta., Ala. Poly
technic Inst., Auburn, Ala., P. R. Series No. 
40, May 1948, Fred Stewart.

"Lawns for Arizona,” Agr. Ext. Serv., Univ. 
of Ariz., Tucson, Ariz., Cir. 135, March 1948, 
Steve Fazio.

"Cotton Variety Tests, 1941-1945,” Agr. 
Exp. Sta., Univ. of Ar\., Fayetteville, Ark.., 
Bui. 475, March 1948, D. B. Shank•

"Increasing Yields of Oats in Arkansas,” 
Agr. Exp. Sta., Univ. of Ark-, Fayetteville, 
Ark•> Bui. 479, fune 1948, R. P. Bartholomew.

"Ruby Cabernet and Emerald Riesling, Two 
New Table-Wine Grape Varieties,” Agr. Exp. 
Sta., Univ. of Calif., Berkeley, Calif., Bui. 704, 
May 1948, H. P. Olmo.

"Perlette and Delight—Two New Early Ma
turing Seedless Table Grape Varieties,” Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., 
Bui. 705, May 1948, H. P. Olmo.

"Scarlet, A New Grape Variety for Fresh 
Juice and Jellies,” Agr. Exp. Sta., Univ. of 
Calif., Berkeley, Calif., Bui. 706, May 1948, 
H. P. Olmo.

"Orchard Soil Management and Apple Nu
trition in Eastern Canada,” Div. of Hort., Exp. 
Farms Serv., Dom. Dept, of Agr., Ottawa, 
Ont., C anP ubl. 802, March 1948, M. B. Davis 
and H. Hill.

"Construction and Management of Tobacco 
Seed-Beds,” Tobacco Div., Central Exp. Farm, 
Ottawa, Ont., Can., Publ. 806, Issued Aug. 
1948, E. T. McEvoy.

"Soybeans,” Dominion Dept, of Agr., Ot
tawa, Ont., Can., Publ. 807, Issued June 1948, 
(Rev. Farmers’ Bui. 80), F. Dimmock-

"Report of the Minister of Agriculture, Prov
ince of Ontario, for the Year Ending March 
31st, 1946," Toronto, Ont., Can., 1946.

"Dwarf Apple and Pear Trees in the Home 
Garden," Ont. Dept, of Agr., Toronto, Ont., 
Can., Bui. 456, June 1948, W. H. Upshall.

"The Strawberry in Ontario,” Ont. Dept, 
of Agr., Toronto, Ont., Can., Bui. 458, May 
1948, W. J. Strong.

"Twenty-sixth Annual Report of the Cana
dian Plant Disease Survey, 1946," Dominion 
Dept, of Agr., Div. of Botany and Plant Path
ology, Ottawa, Ont., Can., 1947.

"Annual Report for the Fiscal Year Ending 
June 30, 1947,” Agr. Exp. Sta., Univ. of Fla., 
Gainesville, Fla.

"Winter Grazing for Mountain Counties of 
Georgia,” Ga. Exp. Sta., Experiment, Ga. 
Press Bui. 600, Aug. 5, 1948, G. D. Buice and 
O. L. Brooks.

"Tall Fescue Grass Production in Georgia,” 
Ga. Exp. Sta., Experiment, Ga., Press Bui. 
601, Sept. 30, 1948, 0 . E. Sell and L. V. 
Crowder.

"Oat Production in South Georgia," Coastal 
Plain Exp. Sta., T  if ton, Ga., Mimeo. Paper 
No. 57, Sept. 10, 1948.

"Strength for Living,” Agr. Ext. Serv., Univ. 
of Ga., Athens, Ga., Bui. 541, June 1947, J. 
R. Johnson.

"Thirtieth Annual Report,” State Dept, of 
Agr., Springfield, III., 1947.

"Evaluation of Winter Wheat Varieties for 
Illinois," Ext. Serv., Univ. of III., Urbana, III., 
Cir. 625, May 1948, J. F. Rundquist, G. H. 
Dungan, O. T. Bonnett, and Benjamin Koehler.

"Report on Agricultural Research for the 
Year Ending June 30, 1947,” Agr. Exp. Sta., 
Iowa State College, Ames, Iowa.

"Evergreen Windbreaks for Iowa Farm
steads,” Agr. Exp. Sta., Iowa State College, 
Ames, Iowa, Bui. P88, May 1948, R. B. Camp
bell and R. B. Grau.

"Tobacco Stalks, Hemp Hurds, and Sor
ghum Bagasse as Sources of Cellulose for 
Making High-Quality Paper,” Agr. Exp. Sta., 
Univ. of Ky., Lexington, Ky., Bui. 515, March 
1948, E. B. Lewis, D. G. Card, and J. S. 
McHargue.

"Growing Strawberries for Market in Ken
tucky,” Agr. Ext. Div., Univ. of Ky., Lexing
ton, Ky., Cir. 455, March 1948, W. W. Magill 
and W. D. Armstrong.

"Dwarf Fruit Trees in the Home Garden!’. 
Ext. Serv., Univ. of Mass., Amherst, Mass., 
Leaflet No. 243, May 1948, J. K. Shaw.

"Pasture Information," Ext. Serv., Miss. 
State College, State College, Miss., Agron. 
Leaflet No. 3, Aug. 1948, W. R. Thompson.

"Australian Conner, a New Sweetpotato 
Variety,” Agr. Exp. Sta., Miss. State College, 
State College, Miss., Inf. Sheet 403, Feb. 1948, 
W. S. Anderson and C. E. Steinbauer.

"Strawberry Varieties on Test in 1947,” 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Inf. Sheet 404, Feb. 1948, ]. P. 
Overcash.

"Tomato Variety Testing in Mississippi,” 
Agr. Exp. Sta., Miss. State College, State Col
lege, ,Miss., Inf. Sheet 405, Feb. 1948, J. L* 
Bowers and J. A. Campbell.

"New Station Strain Looks Promising in
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Tomato Variety Studies at Delta Station,” Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Service Sheet 409, Jan. 1948, L. R. 

I Farish.
"Test Demonstration,” Ext. Serv., Miss. 

State College, State College, Miss., Ext. Bui. 
138 (2M ), July 1947.

"Johnson Grass,” Ext. Serv., Univ. of Nebr., 
Lincoln, Nebr., Ext. Cir. 132, June 1948.

"Forage Production and Grain Saving on 
Your Farm,” Gen. Ext. Serv., Univ. of N. H„ 
Durham, N. H., Cir. 287, Feb. 1948.

"A Monthly Schedule of Suggested Opera
tions in Growing Vegetables for Home Use,” 
Federal Coop. Ext. Serv., Oreg. State College, 
Corvallis, Oreg., Ext. Cir. 377, Nov. 1941 
(Rev. Feb. 1948), A. G. B. Bouquet.

Econom ics

" Part-time Farming in New England,” Ext. 
Service, Univ. of Conn., Storrs, Conn., Bui. 
383, Oct. 1947.

"Delaware Farm Production and Prices,” 
Agr. Exp. Sta., Univ. of Del., Newark, Del., 
Bui. 267 (Bui. 230 Rev.), July 1947, R. O. 
Bausman.

"Effect of Improved Land Husbandry on 
Income and Organization of Rolling-land 
Farms,” Agr. Exp. Sta., Univ. of Ky., Lexing

ton, Ky., Bui. 516, April 1948, G. B. Byers 
and W. G. Survant.

"Plan of Work., Extension Service, 1948,” 
Rutgers Univ., New Brunswick, N. J.

"Suggested Plan for the Large Southern 
Piedmont Cotton Farms,” Univ. of N. C„ 
Raleigh, N. C., Ext. Cir. 321, July 1948, C.
B. Rate h ford.

" Wheat—Production, Farm Disposition, and 
Value, by States, 1909-44,” Bu. of Agr. Econ., 
U.S.D.A., Washington, D. C., March 1948.

"Agricultural Statistics 1947,” U.S.D.A., 
Washington 25, D. C.

"Directory of Activities of the Bureau of 
Plant Industry, Soils and Agricultural Engi
neering 1947,” U.S.D.A., Washington 25, 
D. C., Misc. Publ. No. 645, June 1948.

"Progress of Farm Mechanization,” U.S.- 
D.A., Washington 25, D. C., Misc. Publ. No. 
630, Oct. 1947, M. R. Cooper, G. T. Barton, 
and A. P. Brodell.

“Bibliography on Cooperation in Agriculture 
(Revision of Farm Credit Administration Bul- 

- letin No. 4 ) ,” U.S.D.A. Library, Washington 
25, D. C., Library List No. 41, June 1948, 
H. B. Turner and F. C. Bell.

"Abridged Ust of Federal Laws Applicable 
to Agriculture (Including Reference to Former 
Functions),” Office of Information, U.S.D.A., 
Washington 25, D. C„ No. 2, Sept. 1, 1948.

Use of Soil Sampling Tobes
(From page 20)

known good tilth. Then take samples 
at regular intervals across the field and 
compare them with the fence-row sam
ple and with each other for depth of 
topsoil, organic matter, color differences, 
plow soles, claypans, hardpans, soil ag
gregates, and other conditions.

Many growers will be surprised to 
learn how little topsoil they have. 
Others will find that a plow sole makes 
their fields shallow by keeping the fi
brous roots of corn and small grains 
“upstairs.” Such a plow sole is evident 
in Figure 3, Tube 6. Others will find 
the conditions evident in Figure 3, 
Tube 2, where drain tile will be 
effective.

Samples from corn fields, good and 
bad, taken and studied by Hoffer last 
year showed the need for greater use 
of tilth-building crops. The study con
firmed other experimental conclusions 
that the choice of legumes for use in

a rotation designed to give the highest 
possible yields over a period of years 
should be based on both the yields 
of forage and the tilth-building ability 
of the legumes. And where structure 
is a real problem, the use of legumes 
that build structure more quickly and 
permanently should be given serious 
consideration even though their forage 
yields may be lower than that of other 
legumes.

Alfalfa and sweet clover appear to be 
the best tilth-builders among the leg
umes, Hoffer suggests. They act more 
quickly than others. They act through 
a thicker layer of soil. On those soils 
that are adapted to their growth and 
where tilth is a problem, growers may 
well profit from altering their present 
rotations to include these legumes.

As with every diagnostic procedure 
the value of the soil samples will de
pend on the experience and judgment
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of the taker. The best use of the soil 
sampler is made when the crops are 
inspected and tested along with the 
soil. The chalk, soils, and plant tissue 
tests will give valuable information on 
soil tilth and plant nutrient needs for 
planning rotations and crop fertilization

practices. Some studies of this kind 
have already been reported in an article 
by G. N. Hoffer, “Soil Aeration and 
Crop Responses to Fertilizers— 1947,” 
in the December 1947 issue of B etter 
C rops W ith  P lant F ood.

Better Hay with Potash
(From page 8)

was 3.79 tons with an average content 
of 57 per cent legumes. Two other 
plots 118 and 119, also received 100 
pounds of potash per acre but the aver
age yields were only 2.95 and 2.50 tons 
per acre respectively. Two reasons for 
the lower average yields on these two 
plots seem probable. Plot 114 had 
received its potash in the form of kainit 
for many years previous to the change 
in plans for the experiment. It is possi
ble that beneficial residual minor ele
ments supplied by this source may ac
count for the higher yields in the sub
sequent years. On the other hand, plot 
119 had received much higher potash 
applications than 114 in previous years 
and in the form of sulfate of potash. 
Considerably heavier yields of all crops 
grown resulted. On this plot it is possi
ble that the heavier crops had depleted 
the soil of certain essential minor ele
ments which it will be necessary to add 
in the fertilizer before full benefits will 
be realized from present fertilizer ap

plications. Plot 118 had received a 
medium application of double manure 
salts previously. It also may be lacking 
in some minor elements.

On plots 115 and 117 where only 50 
pounds of potash per acre were applied 
.annually, the yields were reduced to 
1.82 and 1.44 tons per acre respectively. 
The average legume content of the hay 
was only 3 per cent.

These results show the necessity for 
supplying an ample amount of potash 
in the fertilizer in order to maintain 
stands of legumes in a legume-grass 
mixture. In the seeding on these plots, 
clovers had practically all disappeared 
after the second season. Alfalfa was the 
only legume remaining for the 3 last 
years of the test. This too had nearly 
disappeared on all plots except those re
ceiving 100 pounds of K 20  per acre.

The three accompanying photographs 
taken in July 1944 just previous to the 
second cutting that year show the 
amount of alfalfa remaining on plots

T a b l e  I I . — T h e  E f f e c t  o f  V a r y in g  A m o u n t s  o f  P o t a s h  o n  t h e  Y ie l d  a n d  A v e r 
a g e  E s t i m a t e d  C o m p o s it io n  o f  L e g u m e -G r a s s  H a y , 1 9 4 1 -1 9 4 5 , I n c l u s i v e .

Plot
Treatment

N -P 20*-K jO

Yield in Tons per Acre+ Average Per Cent

1941 1942 1943 1944 1945 Average Legumes Grasses

118 20-80-100 M* 3 .62 2 .46 3.21 2 .27 3 .20 2 .95 49 51
114 20-80-100 S** 3 .75 5 .58 3.51 2 .62 3 .47 3 .79 57 43
119 20-80-100 S 3 .56 3.01 1.94 1.56 2 .42 2 .50 35 65
115 20-80- 5 0 M 3.24 2 .66 1.28 0 .79 1.11 1.82 3 97
117 20-80- 5 0 S 2 .35 2 .08 1.19 0 .67 0.93 1.44 3 97
116 20-80- 2 5 M 2.11 1.82 0 .79 0 .54 0.61 1.17 oAit 98

-j- 15% Moisture basis. 
*  Muriate of potash. 

* *  Sulfate of potash.
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Fig. 3 . Plot 116 , July 17 , 1944 . Fertilizer 20  pounds N, 80  pounds P2O5, and 25  pounds K:>0
annually. No legumes.

receiving 100, 50, and 25 pounds of pot
ash annually. There is a good stand of 
alfalfa on the plot receiving 100 pounds 
of potash, a few scattered plants on the 
50-pound plot and none on the 25- 
pound plot.

A 3-ton crop of alfalfa removes 135 
pounds of K 20  per acre annually. A 
certain amount of this can be taken 
from the residual potash in the soil. 
The remainder must be supplied by 
fertilizer. From these experiments it 
seems clear that at least 100 pounds per 
acre of K 20  in the fertilizer will be 
needed under local conditions to main

tain alfalfa in a legume-grass mixture. 
This agrees with the conclusion reached 
by Munsell of the Connecticut Station 
who recommends that 200 pounds of 
60 per cent muriate of potash should be 
applied annually to supply the potash 
needs of alfalfa under their conditions.

The dairyman who is looking for a 
method of saving grain by improving 
the yields and quality of his hay crop 
should consider the possibility of grow
ing more alfalfa and maintaining the 
stands of this valuable grain saver 
through the use of ample potash fer
tilizer.

Applying Soil Conservation . . . Contract
(From page 26)

ume of such practices on various locali
ties.

2. In collaboration with the soil con
servation district supervisors, agree on 
a fair price per unit for each practice.

3. Determine that at least approxi
mately one year’s work would be avail
able.

4. Determine whether the district 
supervisors will let the contractor oper

ate district-owned equipment on some 
plan agreed upon.

5. Understand the district super
visors’ specifications for various prac
tices and agree to do the work accord
ingly. It is believed that the contractor, 
who is skilled in the operation of equip
ment but not familiar with the estab
lishment of soil conservation practices, 
should operate the first equipment unit
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himself until he learns to do all opera
tions efficiently. He then will be able 
to train other operators, if additional 
units are added to his business.

The contractor will have his own 
ideas about the proper type of equip
ment to be used. It should be kept in 
mind there is a relatively large amount 
of moving from farm to farm that re
quires mobile equipment. Terraces 
may be constructed efficiently with farm 
tractors and disk plows, disk tillers, 
moldboard plows, or small blades. 
Some contractors prefer heavy crawler- 
type tractors and blade graders and 
some use road patrols for terracing. 
For constructing earth dams and 
ditches, the conventional types of grad
ing and excavating equipment generally 
are used.

In our experience, one of the most 
difficult problems to solve in installing 
conservation measures is obtaining 
proper equipment. The soil conserva
tion districts recognize this problem, 
and many of them have procured ma
chines for rental to cooperating farmers. 
Experience indicates that one or two 
years’ operation with district equipment 
is often necessary before a work load 
that is attractive to contractors is de
veloped.

The contractor in the soil conserva
tion field will come in contact with soil 
conservation districts and, through 
them, with representatives of the U. S. 
Department of Agriculture’s Soil Con-

A Living
( From

apart for a single-row barrier. More 
recently plantings have been made with 
plants one foot apart to turn horses 
and cattle, and 6 inches apart as a 
barrier against hogs, sheep, and goats. 
This closer spacing seems much more 
certain of achieving results in terms 
of a tight barrier at the earliest possible 
date. Furthermore, the multiflora rose 
cannot be expected to make a dense, 
vigorous growth where overtopped by

servation Service, State Extension Serv
ice, and other assisting groups. He 
should understand the functions of each 
of these agencies, because they have as
signed responsibility for planning and 
supervising soil and water conservation 
work.

My advice to prospective contractors 
in the soil conservation field is to select 
a work location in a soil conservation 
district where sufficient demonstration 
has been made to assure a good work 
load among interested farmers. It will 
be found that these farmers already 
have decided to install conservation 
practices and that the work has been 
planned. Become acquainted with the 
district governing body and local agri
cultural workers and assure them of 
your interest in soil and water conserva
tion by performing good work in ac
cordance with their program.

Select adaptable equipment which 
can be moved inexpensively from job 
to job. Learn about conservation needs 
and about the functions and limitations 
of the structures you propose to build. - 
Finally, do good work at a fair price.
If these conditions are observed, con- ; 
tractors will be welcomed by district" 
supervisors in many soil conservation 
districts throughout the Southeastern 
Region. We expect a much greater ex- i 
pansion of the program throughout the 
next few years. It is going to take 
plenty of work out on farms.

Rose Fence
page 24)

trees; hence barrier plantings around 
woodlots or trees should be at least 
20 feet from large trees for satisfactory 
growth.

The multiflora rose responds mark
edly to liberal mulching (straw, spoiled 
hay, old stack butts, etc.). Cultivation 
the first year or two is likewise bene
ficial, but cultivation is not necessary 
where liberal mulching suppresses 
grass and weed competition. Mulch-
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ing has generally proven more stimu
lating than cultivation, especially where 
there is danger of soil erosion on slop
ing land. If a single row of roses is 
used as a field divider, adjacent farm 
operations, consisting of tillage or 
mowing, are helpful in reducing weed 
and grass competition. If supple
mented with mulching the need for 
cultivation is eliminated.

The use of fertilizers seems much 
less important than good soil prepara
tion, timeliness and thoroughness in 
planting, proper mulching, adequate 
irrigation the first year, and good culti
vation. This is true because the re
sponse to fertilizers has been varied 
and sometimes negative.

A fall application of 2 to 4 inches of 
manure spread over the planting site 
should generally prove satisfactory. 
Also the manure may be supplemented 
to advantage through the use of a com
plete fertilizer. This fertilizer may be 
placed on the manure or mixed with 
it at the time of spreading at the rate 
of about 160 to 200 pounds for each 
one-fourth mile.

Thorough disking should follow the 
fertilizer application. Then the plant
ing site should be plowed as deeply as 
soil conditions permit and a slight

ridge left in the center of the culti
vated belt to facilitate soil drainage.

On the experimental grounds, Col
lege of Agriculture at Columbia, under 
conditions of fairly good soil and cul
ture, a good barrier against horses, 
cattle, sheep, and hogs was developed 
in two years. On tight, poor, or 
droughty soils a longer period may be 
required to produce satisfactory fences, 
especially for hogs, sheep, and goats. 
Under good growing conditions, how
ever, with the plants spaced 6 inches 
apart, effective fences against all live
stock should be produced in 2 to 3 
years.

Unlike the Osage Orange, the multi
flora rose is a shrub and not a tree; 
hence it will occupy much less ground. 
It has the signal advantage of requir
ing no trimming to keep it in bounds. 
Its initial vigor, particularly on the 
poorer soils, will greatly surpass that 
of Osage. For barrier effect, especially 
in separating cultivated fields from pas
tures or in fencing out terrace outlets 
and the like, the plants should be 
given good culture. This may consist 
chiefly of cultivation or mulching, and 
fertilization may be necessary to pro
vide a uniformly vigorous and dense 
barrier.

Handling Refrigerated Foods
(From page 22)

Meanwhile the regular monthly cold 
storage reports, issued by the Depart
ment, show the total amount of occu
pied and unoccupied refrigerated space, 
and the holding of each commodity. 
The coverage for this space now com
prises about 1,800 concerns. State laws 
regarding activities of cold-storage 
warehouses are compiled and summar
ized, and now a directory of all the 
refrigerated warehouses that make re
ports to the Department has been is
sued. It indicates indirectly where 
warehouse facilities are plentiful and 
where they are short.

Those Lockers

Frozen-food locker plants have come 
on speedily as we all know. They have 
increased quickly in both number and 
size. Perhaps 10 years ago we first 
began to hear of them. At last count 
there were 9,700 plants serving about 
3 million families, and the average 
number of individual food lockers per 
plant is larger now. There is a better 
distribution of the commercial plants 
throughout the country than formerly, 
but the greatest numbers are still found 
in the Midwest and at points along 
the Pacific Coast. More plants of this
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kind are needed in the South, the in
vestigators point out, where local sup
plies of meat and fresh fruits and vege
tables are available for freezing. They 
would increase the market outlets for 
varied products grown in the place of 
the ubiquitous cotton, and they should 
contribute successfully to the nutri
tional values in the diet of that region.

Many small towns that are remote 
from refrigerated warehouses have 
asked for specifications and recommen
dations or suggestions regarding such 
an enterprise. Therefore, disinterested 
and research consideration of this phase 
of storage may come next, in direct 
answer to demand.

Home freezers are a subject in them
selves. Many consumers will testify 
to the revolution in their food programs 
brought about by freezer lockers 
whether commercial or installed in 
their own homes. Nutrition specialists 
and home demonstration agents report 
generally that a prevailing request dur
ing last year was for information about 
preparing food for freezer lockers.

R efrigerated  Consum er Packages

In connection with studies of live
stock and meat markets the recent

report has a good deal to say about 
consumer packages and their possibili
ties.

“Changes in the methods of process
ing and distributing meats are given 
increased attention by some of the larger 
meat packers and chain retail stores. 
Packers are experimenting with new 
cutting procedures at the packing 
plants, wherein carcass meat is being 
cut, trimmed, boned, and wrapped in 
consumer-sized packages. The con
sumer cuts are expected to be offered 
for sale either in fresh or in frozen 
form, but in either case each package 
will be stamped as to the kind of cut, 
quality, grade, weight, and price. Chain 
stores are looking forward to offering 
consumer cuts of meat to the public 
on a self-serve basis just as soon as 
packers make meat available in this 
form, and the necessary freezer cabinets 
become available for use at the retail 
level.

“It is thought that meats can be 
processed into consumer-sized packages 
at the packing plant and handled in 
the channels of trade more economi
cally than is now possible under present 
methods. This method of handling 
meats deviates from the method of han

f j . ,  2 . Battery-type self-aervice frozen food cabinet for retailers that can be restocked from the
frozen reserve stored at the bottom of the cabinets



November 1948 45

dling them by freezer locker plants 
in that the meats are offered for sale 
at the retail level. Since the locker 
plant method has proved to be so 
popular in rural communities, it is to 
be expected that consumer-sized pack
ages of meat in the fresh or frozen form 
will prove to be popular in retail 
markets.”

As resources permit, the Department 
of Agriculture plans to study the best 
ways of handling frozen products after 
they have reached the wholesale mar
kets and again after they are in retail 
markets where they finally are set be
fore the customers who buy them for

the tables. These frozen foods must 
be handled advisedly at every stage of 
marketing if the best results for a long
time industry of benefit to growers, 
consumers, and the intermediaries are 
to prevail.

More and more, food researchers are 
convinced that refrigeration is the word 
that unlocks real promise for the future, 
in the way of reduced costs, reduced 
wastes, better quality for consumers, 
and more general availability of nutri
tional foods—all of which seem to spell 
a happy outcome for those better crops 
of today and tomorrow.

Crop Logging Sugar Cane
( From  page 18)

The second surface application (the 
third actual) of another 50 to 60 pounds 
of N is made at 4 to 5 months of age 
when the crop is about ready to “close 
in” and is the last time fertilizer can 
be applied by hand.

In other words, about 140 to 150 
pounds of nitrogen are applied on irri
gated fields before the crop is 6 months 
old. This quantity, about % of the 
total amount to be applied, is applied 
on a routine basis. Such a procedure 
is highly desirable for it enables the 
plantation Agriculturist to plan ahead 
for the fertilizer required and for the 
field men to develop smooth work 
plans.

Exceptions to this practice are de
termined by the crop log. In fields, 
irrigated with mill or waste water con
taining nitrogen, where the N index 
remains very high, the two surface ap
plications of fertilizers may be reduced 
in amount, or the second application 
may be canceled. Also, occasionally, 
fields with very shallow soil or with 
soils which pack badly will show a low 
N index with the application made, in 
which case an additional application is 
made. We have learned from experi
ence that unless we maintain a high

nitrogen level in the crop during this 
first six months, efficiency in irrigation 
is low. The final application of nitro
gen will be described later.

Irr ig a tion . The first irrigation 
water to a newly planted field is, of 
course, applied as soon as possible after 
planting. Because the germination 
seed piece requires warmth and oxygen 
as well as moisture, it is desirable to 
irrigate as infrequently as possible. 
When inspection shows the soil around 
the seed piece to be only slightly dark
ened by moisture, the next irrigation 
is applied. Obviously, excessive irriga
tion at this stage is harmful, since it 
keeps the soil cold and improperly 
aerated. It is better in this phase to 
err on the side of drought. Irrigation 
by inspection is continued until germi
nation is complete. Following the ap
plication of fertilizer (see above) irri
gation is placed on a schedule. Some 
plantations have worked out a sched
ule based simply on so many days for 
each season of the year, and for the 
stage of crop. Some have used soil 
moisture determinations, and some now 
are using the tensiometer to great ad
vantage. Sugar cane, for full growth,
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requires a soil moisture content which 
never approaches the wilting point.

If all these practices are conducted 
with precision, the first samples from 
the field will show moisture index high, 
the nitrogen index high, K  and P in
dices normal, and the primary index 
low. When these things obtain, the 
crop is making excellent progress. 
Vigor is high and growth is strong.

W eed in g . Where weeds are allowed 
to grow, even though all the practices 
outlined above are carried out, the 
progress of the crop is blocked. Usually 
the primary index will be very high, 
moisture low. It is essential to main
tain control of weeds. The practices 
for these first six months will, of 
course, favor weed growth as well as 
cane growth. However, if weeding 
operations are properly timed, control

applied as

Actual months of age

is eventually simpler because the crop 
closes in earlier and takes care of itself 
sooner.

As the crop log develops during this 
early period, its chief function is check
ing on the crop’s progress. If the 
moisture index is not properly main
tained, irrigation performance is 
checked into. Sometimes the water 
is not kept in the line long enough. 
Sometimes the lines are too steep, etc.
If the N  index is excessively high or 
low, adjustments are made. If the K 
index is low, an application is made.

T h e  C r o p  fr o m  6 to 17 M on th s . 
During this period most of the stalk 
growth is made. It is necessary to keep 
the crop active. To accomplish this, 
irrigation is maintained so as to keep 
the moisture index at as high a level 
as possible. During the period from 
6 to 10 or 12 months it normally will 
decline to perhaps 80 or 81. Also the 
growth made is sufficiently great so 
that the cane lodges. Where the crops

are very heavy (well over 100 tons at 
harvest), a midcrop ripening is im
posed, usually when the crop is be
tween 10 to 12 montjis of age. This is 
accomplished by withholding irrigation 
until the moisture index reaches 77 or 
78. A general hardening of the cane 
stalks results, along with a deposition 
of sugar. At the conclusion of this • 
treatment, or at about 12 months on 
those fields where the midcrop ripen
ing is not imposed, the final application 
of nitrogen is made. To be sure, should 
the nitrogen level drop below critical 
levels (see below), the final applica
tion may be made earlier. The amount 
of the final application is arrived at 
through calculation. As shown on 
page 17, the crop up until this stage 
had received 125 pounds of nitrogen 
and was 10 months of age. The simple 
mathematical proportion is set up:

X  # N  

remaining months of age

The answer to the proportion so far 
as the crop shown on page 17 is 175 
pounds. If the nitrogen applied were 
completely used up, this amount would 
be applied. The nitrogen index is con
sulted. If the level is at 1.25 per cent, 
we have learned that essentially all the 
nitrogen is used up. Also, we have 
learned that at Waipio, where this crop 
was grown, a nitrogen index of 1.65 
indicates adequate nitrogen. That is, 
if the index is at 1.65 or above at 12 
months of age, no further application 
would be made. In the present case, 
however, the nitrogen level is at 1.45 
at 10 months, which we interpret to 
mean that one-half of the nitrogen 
called for by the proportion above will 
actually be added. It will be noted 
that with the application of the 85 
pounds N and with resumption of full 
irrigation, both the moisture index and 
the nitrogen index rise and full growth 
is restored. The log serves as a run
ning check on the growth being made
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and therefore on operations affecting 
this growth.

The final portion of the crop is given 
over to ripening and preparing it for 
harvest, and will be discussed in the 
next section.

T he Crop Log as Source M aterial
fo r  Initiation o f N ew  Practices

The ripening of sugar cane on irri
gated plantations presents one of the 
most difficult of crop-management op
erations. Various rule-of-thumb pro
cedures have been used and although 
at times some plantations have enjoyed 
remarkable success, at other times they 
have experienced difficulties.

After the crop logging program had 
been in operation a while, so that com
plete histories of crops were on record 
for objective examination, a study of 
these logs was undertaken with par
ticular reference to crop ripening. As 
a result, a method was developed 
which one plantation used with signal 
success last year, and which four plan
tations are using in varying degrees 
this year.

The crop log study revealed that in 
general the quality of normal crops is 
directly related to their moisture con
tent, not only at harvest time but also 
throughout the second season of 
growth. On this basis, crops during 
the second season may be classified as 
being at high, intermediate, or low 
moisture levels. Those crops at a high 
moisture level may be ripened satisfac
torily but require a much longer period 
than the other two. On the other hand, 
the low moisture crops may be ripened 
excessively and thereby have their 
quality ruined if treated the same way 
as the high moisture crop. As a result 
of these observations a ripening pro
gram has been developed which is 
promising continued improvement.

At seven months before harvest, all 
crops are automatically brought up for 
consideration by field management. 
The crop logs are consulted and the 
crop classified. Sheath samples are 
gathered from each of the ripening

fields on a weekly or biweekly sched
ule, depending on the heat intensity 
of the area.

Those crops which are classed as 
high moisture crops immediately are 
placed on the ripening schedule. This 
involves suspension of irrigation until 
the moisture index reaches a certain 
value. For example, if the moisture 
index is 82, it may be decided not to 
irrigate until it reaches 79. When 79 
is reached an irrigation is applied, and 
a new level is set for the next round, 
perhaps 76, etc. This is continued so 
that at harvest time the moisture index 
is about 73. Experience has shown 
that a high level moisture crop can be 
ripened successfully if the stages are 
gradual. If they are not gradual, defi
nite injury is done the crop. Also, if 
crops are dried out below 73, dead 
cane begins to appear in the field.

Those crops which are classed as in
termediate moisture level crops are con
tinued on normal irrigation schedules 
until the moisture level intersects a 
time line. They are then placed on 
ripening with lower initial moisture 
levels before another irrigation is ap
plied, but with the same level, 73, de
sired at harvest time.

Those crops which are classed as low 
moisture level crops are kept on the 
normal irrigation level much longer 
than either of the above types, but 
again are harvested when they reach 
the 73 level.

The advantages of this method are 
in general two: Crops are ripened ac
cording to their need for ripening; 
crops not requiring prolonged ripening 
are continued in their normal growth 
cycle for a longer time, thus adding 
to their yield possibilities.

The Crop Log as a R ecord  of 
Long-time Trends

Since the crop log is an intimate 
portrayal of crops as they grow, it can 
be used to advantage to show trends 
in a series of successive crops on the 
same field. One illustration will suf
fice. On one plantation potash fertili
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zation had been difficult because some 
crops seemed to show a response while 
others did not. Crop logs revealed two 
facts not fully appreciated before. One 
was that in the area successive ratoons 
had an increasing need for potash and 
the other that crops irrigated with 
mountain water had a much greater 
need for added potash than those re
ceiving pump water.

Conclusion

The crop log has emphasized the 
need for balancing and fitting a crop 
to its environment. It has shown that 
the moisture level of a crop is domi
nant in accomplishing this. It dictates 
the time of fertilizer application and 
it predicts the quantity of fertilizer ap
plied. It seems that the crop log gives 
the grower an objective means of con
tinuing improvement of crop produc
tion.

It will be obvious to the reader that 
the broad principles, as outlined, will 
apply to any crop, but that many of 
the applications will vary with the crop. 
Some short-lived crops would be less 
amenable to change once they have 
been started. Long-lived crops, par

ticularly perennial crops, are best suited, 
and hence should profit most from a 
crop log program.
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Ladino Clover—Italian Gift
{From page 10)

gether, but since Dallis grass is spring 
seeded, it leaves much to be desired as 
a companion grass for Ladino clover.

More recently tall fescue has shown 
promise as a Ladino clover associate, 
and experiments are now under way 
in which this combination will be evalu
ated. The low palatability rating usu
ally given to tall fescue farther north 
does not seem to apply here. It is at 
least as palatable as Dallis grass. Others 
have considered tall fescue too aggres
sive. However, since in some experi
ments at the North Carolina Station 
we have had some difficulty maintain
ing orchard grass in Ladino clover, the 
aggressiveness of tall fescue may be an 
advantage under our conditions.

Ladino clover was grown experi
mentally in North Carolina in the mid
dle thirties but because of mismanage
ment was not at first successful. We 
learned the hard way that it must not 
be grazed in the same manner as white 
clover or lespedeza, and must be fer
tilized more liberally. Experiments are 
now in progress at this institution in 
which seeding mixtures of (a) Ladino 
clover-orchard grass (b) Ladino clover- 
tall fescue, and (c) orchard-redtop- 
white clover-lespedeza are being grazed 
with dairy heifers under four systems 
of pasture management. These sys
tems consist of (1 ) continuous-moderate 
grazing, (2 ) rotational-moderate, (3) 
rotational—with the peak growth be
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Fig. 3 . L eft: Carpet grass pasture. Right: Carpet grass pasture that has been renovated with Ladino 
clover produced total digestible nutrients equivalent to 72 bushels of corn in 1947 . Coastal Plain

Experiment Station, Willard, N. C.

ing converted into hay, and (4 ) rota
tional-heavy grazing.

Ladino pastures have the advantage 
of being used for hay or silage during 
seasons of lush growth. Since Ladino 
maintains a succulent type of growth 
over a long growing period it is an ex
cellent grazing crop not only for dairy

and beef cattle but also for poultry and 
hogs.

Two pounds of this new clover 
seeded with 12 pounds of orchard or 
10 pounds of tall fescue will produce for 
the North Carolina dairyman the best 
pasture he ever had, provided it is ade
quately fertilized and properly man
aged.

Mamma and Mammon
(From page 5)

that no industry boasts as many full
time workers as the home does today. 
Besides this class of professional stay- 
at-home housekeepers, the country has 
a growing number of ladies who work 
for daily wages. This group takes in 
both the bona fide mothers with grow
ing children and the others who either 
can’t or won’t have such nuisances to 
cope with.

Census figures reveal that in 1900 
there were about 330 full-time home
makers for every 100 females in the

labor force. By 1945 the ratio had 
declined to 155 to 100. I anticipate 
that if the cost of living keeps right on 
soaring we can count on a 50-50 bal
ance between those who are able to 
stay at home all the time and those 
who are obliged to be Mammon- 
chasing Mammas.

Oh, of course, we can still have 
Thanksgiving dinners all right. By 
dint of a little advance monetary calcu
lation and select choice of commercial 
cafeterias we can reserve a family table
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and celebrate away from home. In 
1945 it was estimated by some wise
acres that sales of food in eating places 
had risen to about $50 for every $100 
of sales in retail food emporiums. Nat
urally, that wave of unrest and 
abandonment of the home dining-room 
has not really taken firm hold as yet 
out where the crops begin. Farmers 
have the money to pay for plenty of 
boughten victuals in restaurants, but 
the real down-to-earth secret reason 
for their reluctance to indulge in the 
practice is that the individual servings 
at lunchrooms are too skimpy. You 
can’t get that bloated feeling reading 
a high-priced menu.

1AM not predicting anything about 
what may happen in the open coun

try. In due time some of the habits of 
homemakers now so general in towns 
may creep out into the rural areas. 
It could happen. In some degree it has 
already happened.

Farm women used to stuff mattresses, 
churn butter, and set the broody hens. 
Nowdays they buy their bed-rests, go 
to the co-op for their butter, and pat
ronize the hatchery for their chicks. 
Yet I do not suppose we can call it 
“emancipation.” It’s just evolution, 
and fairly sound common sense be
sides.

However, before we pass the rural 
housekeeper entirely, let’s jot down 
the truth that she is an outdoor worker 
as well as a cook and a darner. Re
liable “surveys” (and what in tarnation 
would we do without them?) teach us 
that in 1947 fully 10 per cent of all 
agricultural workers in winter and up 
to 20 per cent of them in summertime 
were women over 15 years old. The 
growth of power farming has by no 
means cut down the zest and interest 
which manual labor and outdoor ex
ertion bear for the feminine worker. 
Hence the city homemaker who feels 
that she is misused because of doing 
double duty in and outside the home 
can find a counterpart in her country 
cousin.

When it comes to dirt-chasing pro
clivities and necessities, I presume that 
the story is about even Steven between 
country Mammas and urban Matrons. 
Everybody who has resided in the so- 
called clean and clear open country
side knows full well that an accumula
tion of original dirt and acquired dust 
can settle around the premises pronto. 
Men-folks are always traipsing inwards 
with utter disregard of the niceties. 
Towels can get even grimier and grit
tier among arable acres than in some 
urban environments. The friendly 
poultry escape to clutter the rear porch 
and drop untidy things for harried 
housewives to eradicate. Power ma
chinery can stir up more dust on a 
dry, windy day than the gold-dust 
twins can swallow.

Even so, the lot of the lady in town 
is often no better. The truck routes 
and the bustle and swirl of life, the 
clouds of smoke and the litter of close 
living habits, all combine to give her 
a constant production job of no mean 
proportions. The homemaker as a 
sanitary engineer signifies an endless 
and often thankless job.

Despite the fact already noted that 
the homemaking army exceeds that of 
the biggest single industry, we haven’t 
come to any sound conclusions as to 
what this work is worth, or what these 
“gals” really earn for themselves and 
society.

TO attempt any sound estimate 
would require more adding ma

chines and bulging brains than we can 
command at this writing. It would 
seem clear, however, that what Mam
mas are worth in Mammon is somewhat 
dependent upon what you would have 
to pay for a darn good substitute. In 
saying this, of course, we hasten to 
explain that there is no possible substi
tute for a wife who runs the home for 
its own sweet sake. But still, if you 
had to go out and hire a gang of 
women to perform all the tasks which 
Mamma does in an average day, the
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sum total would dent your bank bal
ance no end.

I once read a guesstimate on this 
point that sounded reasonable. The 
writer averred that in order to replace 
one single full-time homemaker who 
amounted to anything, you would be 
obliged to spend hours angling in an 
agency to get four full-time specialists. 
The list would consist of a cook, a 
governess, a maid, and a gardener, ac
cording to his belief—and you’d pay 
at going wages about $10,000 for their 
valuable advice and personal services. 
(Plus any overtime rates.)

You might get by a bit cheaper in 
the farming sections. But out there 
you’d want to figure in a part-time 
field hand and an extra milker, in ad
dition to what you’d pay for the afore
said quartet of notables. On top of 
all this, and after you had presumably 
got it nicely settled, the baby would 
wake up with the bellyache—without 
any night nurse to be summoned after 
regular working hours.

SPEAKING of scarcities in getting 
the proper quality in homemaking 

skills, I think we ought to say a word 
about the girls who studied hard to be 
successful household craftsmen and 
never had any chance to demonstrate 
their ability in homes of their own— 
with kids.

It may be due to the price pressure 
of the present, but there are still too 
many young men who dawdle around 
and let these able women keep right 
on working in offices and stores, when 
they should throw a bridle on them 
and get into double harness. For every 
rank misfit found botching around 
some house trying to pretend she is 
a producer, there are a couple of dozen 
likely aspirants willing to shove the 
old job aside and wear aprons. I vow 
there is more real talent going to 
waste in America in the realm of 
household achievement than we can 
find in almost any profession. But if 
we persist in neglecting this field and 
forget what happens to a craft without

good apprentices, we are in for some 
rude shocks.

MUCH can also be said for the 
women who do outside work in 

addition to homemaking. I ’ve heard a 
good deal of criticism aimed at the brisk 
gals who hang onto their paying jobs 
after they join partners with some suc
cessful male. To often they are charged 
with being money-crazy, with being 
too anxious to keep on wearing extra- 
fine duds, and of being lazy and indif
ferent to dusting, baking, and dish
washing.

As long as these women are without 
children and have only two persons 
to care for, I ’m not going to snub 
them. Maybe the days seem long and 
dreary staying close to the apartment, 
and if they have learned special skills 
and are looking ahead to a possible 
rainy day of adversity, it’s sound busi
ness to keep in touch with the profes
sion and keep in practice for such a 
contingency. Besides, it takes almost 
two ordinary urban earners to accumu
late enough “sand” in one week to 
scour the establishment, with prices 
as they are today.

1ALSO sympathize fully with the 
other Mamma who sticks to the little 

old homestead, come Hades or high 
water. I had one of this brand for 
thirty years. There are plenty of times 
when such a Mamma would relish 
fine clothes and nicer furniture and 
prettier outfits for the kids than she 
can fashion at home. There are many 
anxious moments for these home-lov
ing, all-around homemakers—times 
when Dad is not doing so well, when 
saving gets pretty irksome in the face 
of others who spend and have. She 
darns and stitches and roughens her 
hands and loses her complexion and 
her shape, but never her equipoise 
and forbearance and tolerance. She 
is of the type they spoke of with such 
charity and pride in the scriptures of 
old—the precious and loving Mother
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of Israel. I place her at the head of 
the procession when it comes to show
ing off our Mammas. That is, if she 
has good enough clothes to let her 
stand inspection.

No, I have no predictions as to the 
future outlook in the realm of home- 
making. All I am certain about is 
that we must have good homes or 
else we are bound to meet a fate worse 
than anything the “iron curtain” can 
disclose.

I am sure we are going to be pro
vided with about as good a proportion 
of Mammas as the Past has given us. 
Whether that equal number of females 
will supply us with as good Mammas 
as we have boasted in our empire- 
building era is conjectural.

It will unless we go entirely “com
mercial.” There has been a distinct 
trend that way in farm zones for years. 
It captured the city home economy long 
ago. Thus far it hasn’t turned out so 
badly. We have found a way to enjoy 
a reasonable social and spiritual expe
rience even under a faster and more 
material age.

DUR infant crop of recent years has 
been almost as phenomenal and as 

bountiful per acre as our fruits and 
cereals. This means that much more 
of my time and yours and that of the 
Mammas must be spent in child-rearing 
and twig-bending. To do this well 
will require that more time be sup
plied to the homemakers of America. 
Not that alone, but we must have more 
full-time devotion to things that you 
just can’t measure in dollars and cents.

That’s one reason we all hope so hard 
for a reasonable term of peace in the 
world. For while there are wars and 
rumors of wars afloat and family ad
justments arising from wars staring us 
in the face, we won’t be able to regain 
that balance and harmony wherein 
Mamma and Maternity can find a last
ing strength and provide the comfort 
and security which humanity sorely 
needs.

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with in
structions.
Illustrated literature will be sent upon 

request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

Time Proven LaMotte 
Soil Testing Apparatus
L aM otte So il T estin g  Service is the 
d irect result of 27 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing  methods. These 
methods are based on fundamentally 
sound chem ical reactions adapted to 
the study of so ils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are
capable of application to a ll types of 
soil with proper interpretation to com
pensate for any special so il conditions 
encountered.
Methods for the follow ing are avail
able in single units or in combination 
se ts :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen linlty)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium
T e sts  for O rganic M atter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit
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Professor (sternly): “When the room 
settles down I will begin the lecture.”

Student: “Why, don’t you go home 
and sleep it off?”

*  # #

Little Linda set out for Sunday serv
ices in her best bib and tucker, 
equipped with two shiny nickels—one 
for the collection plate and one for an 
ice cream cone on the way home. She 
scarcely had left the house when one 
of the coins slipped out of her fingers 
and rolled into a drain. “Gosh darn,” 
said Linda. “There goes the Lord’s 
nickel.”

#  #  *

NO NEW S TO  HIM
Nurse (to young man attempting 

to enter hospital nursey): “You can’t 
go in there. You’re not sterile.”

Pappy: “You’re telling me!”

*  *  *

Boss (pointing to a cigarette stub on 
the floor): “Is that yours, Johnny?”

Office Boy: “No sir. You saw it 
first.”

*  # #

The hunter was showing off his col
lection of trophies to a group of visitors. 
He was rapturously explaining how 
he had acquired the various exhibits.

“See that elephant?” he said. “I 
shot it in my pajamas.”

“My goodness.” murmured the sur
prised young lady, “how did it get 
there?”

GREEK

Teacher— “What are the three im
portant Greek orders?”

Small Boy— “Cups skuffey, rroas bif 
sanwhich, and peas coconut pie.”

# # #

Interested old lady, (Questioning 
model): “Do you mean to say that 
you pose for a man with no clothes 
onr

Model: “Heavens, no! He wears 
pants and everything.”

# # *

SAILOR, BE WARY
A sailor, just returned from a long 

cruise, rushed to a telephone and called 
his girl friend. In a few minutes he 
came out of the booth looking be
wildered.

“She’s gonna get married,” he told 
a pal.

“Forget her,” advised the pal. 
“There’re lots of girls.”

“Yeah,” replied the sailor, “but she’s 
gonna marry me.”

# # #

A Negro couple applied for a mar
riage license.

Clerk: “Married before?”
Bride-to-Be: “Yessah.”
Clerk: “Husband deceased or di

vorced?”
Bride-to-Be: “I deceased him.”

*  # «

She—“Do you like t’neck?”
Gobn—“Naw. Me fer de drum

stick.”
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FERTILIZER BORATE
mone ecwtamicaC

FOR AGRICULTURE
A uthorities have recognized that the depletion of Boron in 
soil has been reflected in lim ited production and poor quality 
of numerous field and fruit crops.

Outstanding results have been obtained with the applica
tion of B orax in specific quantities, or as part of the regular 
fertilizer mix, improving the quality and increasing the pro
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc.

T h e  work and recom m endations of the S tate  Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron is a plant food elem ent and is com m only obtained 
from  B orax  since the elem ent does not occur in the pure 
form. Fertilizer B orate is a semi-refined product containing 
9 3 %  Borax.

Fertilizer B orate was placed on the m arket by the makers 
of “20  M ule T eam  B orax” as a fertilizer grade product to 

- save cost of refining and hence to supply Borax at the low
est cost.

Fertilizer B orate is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.
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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
Tomatoes (General) Sweet Potatoes (General)
Asparagus (General) Better Corn (Midwest) and (Northeast)
Vine Crops (General) The Cow and Her Pasture (General)

Reprints
N-9 Problems of Feeding Cigarleaf Tobacco 
F-3-40 When Fertilising, Consider Plant-food 

Content of Crops 
S-5-40 What Is the Matter with Tour Soil? 
11-12-42 Wartime Contribution of the Ameri

can Potash Industry 
1-2-43 Maintaining Fertility When Growing 

Peanuts
Y-S-43 Value & Limitations of Methods of 

Diagnosing Plant Nutrient Needs 
FF-8-43 Potash for Citrus Crops in California 
A -l-44  What’s in That Fertiliser BagT 
AA-8-44 Florida Knows How to Fertilise 

Citrus
QQ-12-44 Leaf Analysis— A Guide to Better 

Crops
P-3-45 Balanced Fertility In the Orchard 
Z-S-45 Alfalfa— the Aristocrat 
GG-6-45 Know Your Soil
0 0 -8 -4 5  Potash Fertilisers Are Needed on 

Many Midwestern Farms
TT-10-45  Kudsu Responds to Potash 
ZZ-11-45 First Things First in Soil Fertility 
H -2-46 Plow-sole Placed Plant Food for Bet

ter Crop Produetion 
T-4-46 Potash Losses on the Dairy Farm  
Y-5-46 Learn Hunger Signs of Crops 
AA-5-46 Efficient Fertilisers Needed for Profit 

in Cotton
NN-10-46 Soil Testing— A Practical Aid to 

the Grower & Industry 
W W -11-46 Soil Requirements for Red Clover 
ZZ-12-46 Alfalfa— A Crop to Utilise the 

South’s Resources 
A -l-47 Fertilising Vegetables by Applying 

Fertiliser to Preceding Cover Crop 
G-2-47 Research Points the Way for Higher 

Corn Yields in North Carolina
1-3-47 Fertilisers and Human Health 
K-2-47 Potash Pays for Peas at Chehalia,

Washington 
N-S-47 Efficient Management for Abundant 

Pastures 
P-S-47 Year-round Grasing 
S-4-47 Rice Nutrition in Relation to Stem 

Rot of Rice 
T-4-47 Fertiliser Practices for Profitable 

Tobacco
Y-5—47  Increasing Grain Production in Mis

sissippi
AA-5-47 The Potassium Content of Farm  

Crops
BB-5-47 More Palatable Grass Is More Nutri

tious
DD-6-47 Profitable Soybean Yields in North 

Carolina
GG-6-47 Corrective Measures for the Salinity 

Problem in Southwestern Soils 
PP-10-47 Potash Fertilisation of Alfalfa in 

Connecticut

SS-10-47 Soil Fertility and Management 
Govern Cotton Profits 

TT-11-47 How Different Plant Nutrients In
fluence Plant Growth 

VV-11-47 Are You Pasture Conscious?
XX-11-47 Fall and Winter Grazing in Mis

sissippi
Y Y -11-47 Boron for Vermont Farms 
ZZ-11-47 Some Things to Think About 
BBB-12-47 The Management of Mint Soils 
DDD-12-47 Florida Grows Good Pasture on 

Coastal Plain Soils 
A -l-48  Let’s Foster Fertility 
B -l-48  Potash Supplies for 1948  
C -l-48  Fertilisers Double and Treble Grain 

Yields in Northern Wisconsin 
D -l-48 A Good Combination s Lespedeus 

Sericea and Crimson Clover 
E-2-48 Root Rot of Sweet Clover Redueed 

by Soil Fertility 
F-2-48 Swapping Plant Food for Corn 
H-2-48 Soil Testing and Soil Conservation
1-2-48 Success with Alfalfa in Alabama 
J-2-48  The New Frontier for Midwestern 

F armers
K -3-48 Peanut Land and What It Needs 
L-3-48 Radioisotopes s An Indispensable Aid 

to Agricultural Research 
M-3-48 Hitting the Target! 1 0 0  Bu. Corn 

Per A.
N-3-48 Ground Cover
0 -4 -4 8  Legumes Improve Drainage and Re

duce Erosion 
P-4-48  Farm Problems of the Cotton Belt 
0 -4 -4 8  A 5 .0 0 0 -Acre Water Carden?
R-4-48 Needs of the Corn Crop 
S-4-48 Organic Matter and Our Food Supply 
T-4-48 Winter Gracing Increases Southern 

Livestock Profits 
U-5-48 Fertiliser Consumption and Supply 

in the North Central States 
V-5-48 More Abundant Living with Soil 

Conservation 
W -5-48 Will These New Tools Help Solve 

Some of Our Soil Problems?
X-6-48 Applying Fertilisers in Solution 
Y-6-48 Response and Tolerance of Various 

Legumes to Borax and Critical Levels 
of Boron in Soils and Plants 

Z-6-48 The Development of Irrigation in 
Georgia

AA-6-48 The Chemical Composition of Agri
cultural Potash Salts 

BB-8-48 Growing Alfalfa in North Carolina 
CC-8-48 Soil Analysis— Western Soils 
DD-8-48 How Much Lime Should We Use? 
EE-8-48 A Soil Management for Penn To

bacco Farmers 
FF-8-48 Soil Conservation Raises Midwest 

Crop Potentials

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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When you use V -C  Pasture Fertilizer, you can see the results of V-C’s 
better plantfoods in the extra yields of low-cost, high-quality green 
feed which animals can harvest. V-C helps grasses and legumes to 
make quick, vigorous growth, rich in proteins, minerals, vitamins and 
other nutrients. Grazing this high-quality, appetizing green forage, 
dairy cows increase milk production and meat animals rapidly put on 
valuable weight. Pastures, fertilized wi th V- C , yield more and better graz
ing and also furnish many extra grazing days—spring, summer and fall.

There is a V -C  Fertilizer, contain ing V -C ’s better p lantfoods, m anu
factured to meet the needs of e ve ry  crop on every  soil on every  farm .

VIRGINIA-CAROLINA CHEMICAL CORPORATION
401 East Main Street, Richmond 8, Virginia 

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. 
Baltimore, Md.* Carteret, N.J.* E. St. Louis, III.* Cincinnati, 0.* Dubuque, la.

Make the 
good earth 

better!



THE PLANT 
SPEAKS

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

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

T H E  P L A N T  S P E A K S  T H R U  D E F IC I
EN C Y  SY M P T O M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  P L A N T  SP E A K S , S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  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 of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 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  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

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 I T O R I E S  IN D IC A T E D

Potash in Southern A gri- Potash from Soil to
culture (Sou th) P lant (W est)

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

Bringing  Citrus Q uality  (W est)
to M arket (W e st) New Soils from Old

M achine P lacem ent of (M idw est)
F ertilizer (W e st)  Potash Production in

Ladino Clover Pastures Am erica (A ll)
(W e st)  Save T hat So il (A ll)

B orax From  D esert to Farm  (A ll)

IM P O R T A N T  
Requests should be made well in 

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

American Potash institute
1155 Sixteenth Street 
W ashington 6, D. C.

P rin ted  in U.S
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supply the boron ,.. 
ivhere this important 

PLANT FOOD is needed

The productivity of crops can be seriously affected when a de
ficiency of boron in the soil is indicated. With every growing 
season, the need of boron becomes more and more evident.

When boron deficiencies are found, follow the recommenda
tions of your local County Agent or State Experimental Stotions.
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D I S T R I B U T O R S
Arnold Hoffman & Co., Providence, R. I., Philadelphia, Pa., Charlotte, N. C.

A. Daigger & Co., Chicago, III.
Braun Corporation, Los Angeles, Calif.

Burnett Chemical Co., Jacksonville, Fla.
Dixie Chemical Co., Houston, Texas 

Dobson-Hicks Company, Nashville, Tenn.
Ferro Chemical Corp., Cleveland, Ohio and Detroit, Mich.

Hamblet & Hayes Co., Peabody, Mass.
Innis Speiden & Co., New York City 

Kraft Chemical Co., Inc., Chicago, III.
Marble-Nye Co., Boston and Worcester, Mass.
Southern States Chemical Co., Atlanta, Ga.

The 0 . Hommel Co., Pittsburgh, Pa.
Thompson Hayward Chemical Co., Kansas City, Mo., St. Louis, Mo., Houston, 

Tex., New Orleans, La., Memphis, Tenn., Minneapolis, Minn.
Joseph Turner & Co., Ridgefield, N. J. and Chicago, III.

Wilson & Geo. Meyer & Co., San Francisco, Calif., and Seattle, Wash. 
Additional Stocks at Canton, Ohio, Norfolk, Va., and Wilmington, N. C.

IN CANADA:

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

American Potash & Chemical Corporation
122 EAST 42nd STREET • • • NEW YORK 17, N. Y.

231 S. LASALLE STREET 
CHICAGO 4, ILLINOIS

“ Pioneer Producers of Muriate of Potash in America

214 WALTON BUILDING 
ATLANTA 3, GEORGIA

3030 WEST SIXTH STREET 
LOS ANGELES 54,CALIF. ' . 4
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Science combines

Test Tubes and Tillers

< h r

RAPID movement of new discoveries of science from the test tube to 
the soil tiller is probably the greatest transformation which agricul

ture has ever experienced—and the pace is speeding up. At each year’s 
end farmers find new facts to work with and new adjustments to make 
in the light of them. And laggards lose out.

When we were kids, the know-it-all farmer believed that the trial- 
and-error system and farm observation were the only safe tools to base 
and direct his expansion and cause him to adopt different practices. 
We heard much about learning in the school of hard knocks. Farmers 
argued that the safest way to sure success was to take punishing losses. 
Tolerant grins cracked bronzed faces over text-book farming. “Pro
fessors” were tax-eaters and barnacles.

Colleges were just places that edu
cated good farm youth into theoretical 
and starry-eyed parasites. To repeat 
the jumbled jargon of the laboratory 
was worse than hog Latin and other 
mumbo jumbo. If a guy used “Agropy- 
ron repens” for quackgrass, he was 
balmy in the brain. If a darn fool 
claimed that you could breed insect or 
disease resistance into a crop plant, he

was fast on his way to the dippy depart
ment. If you expected some crazy 
chemist to tell you what ailed your bull 
or made soils unproductive, well—you 
were unfit to work that quarter section, 
carved from the forest by a better man 
than you.

Today, new production technology is 
fairly accepted everywhere. Chemical 
formulas, abbreviations of terms, and

3
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scientific language have become part of 
farmer talk. In fact, the writers and 
broadcasters have to study until mid
night so as to keep up with the latest 
facts which science has made common 
knowledge out in the rural zones.

This is one reason why I am so 
amused and entertained by the folks 
who continually advise agricultural 
scribes to “talk down” to farmers and 
warn against printing tiresome, many 
syllabled words with too many suffixes 
and prefixes. My recent experience is 
quite the opposite—I’m way behind the 
rank and file of farmers in respect to 
the interpretation of highfalutin word- 
age.

JU ST listen to them chatter down at 
the trading center. They speak 

knowingly about plant-growth regula
tors, radioactive substances for soil im
provement, 2,4-D, D D T, benzine hexa- 
chloride, double-crossed corn, minor 
elements, genes, and chromosomes.

I presume this is really the pay-off in 
our long research program. Such a 
glossary of farm-familiar words and 
attitudes toward scientific work did not 
take instant birth. It represents the 
painstaking efforts of a host of tireless 
individuals, some now dead and for
gotten. In a large degree it signifies 
and reflects the program of cooperative 
agricultural study engaging the talent 
and training of hundreds of patient 
men and women. The majority of 
them did teamwork too. They were 
employed by State and Federal bureaus 
and experiment farms, along with many 
private investigation agencies. They 
traded “secrets” and ran parallel tests, 
even when some critics carped about 
' ‘duplication” and “wasted funds.”

In my fondest dreams of achievement 
for agriculture I fell far short in my 
imagination. Who would have said 
that we would find chemicals that 
change the way some plants grow? 
The use of plant-growth regulators is 
doing wonders in practical fields. Fruit 
growers use them to prevent apples and 
pears from dropping to the ground be

fore they are ripe enough to harvest. 
Nurseries use them to hasten and stimu
late plant growth. Others use them to 
stop the progress of plant diseases in 
stored crops. Pineapple growers use 
regulators to flower and ripen their crop 
earlier, or to make them mature at 
staggered dates to improve marketing 
facilities.

After only about three seasons of 
general use, the chemical weed-killer 
known, for short, as 2,4-D has become 
the most widely used tool for that pur
pose in the Nation. It kills plants selec
tively. Broad-leaved plants are usually 
affected while narrow-leaved and grassy 
kinds are not generally susceptible to it. 
While this difference in its effect has 
led to better control with judicious care, 
its abuse and careless spraying or dust
ing has uncorked plenty of trouble and 
led to a ban on its use by airplane 
dusters. Besides this direct use of the 
2,4-D material, it has been found in 
Louisiana that in diluted form it serves 
as a decided control for a bad form of 
citrus mold disease.

In a similar way, some of the newer 
insecticides and fungicides that have 
been very efficient and powerful are 
now known to have injurious effects on 
soils where the substances are put on at 
heavy rates and for long periods. Each 
new scientific aid received by agricul
ture often carries with it known risks 
in this manner. In the case of the 
aforesaid chemicals used against bugs 
and blights, experiments have shown 
that some varieties of plants are not 
harmed in any way by such application 
while another variety of the same 
species may be killed outright by the 
same dosage.

THEN, too, each new discovery can
not be left alone and be kissed good

bye as a perpetual boon. Take D D T. 
The Department of Agriculture people 
find that houseflies and some kinds of 
stable flies, which used to curl up and 
kick the bucket from D D T  spraying, 
have now emerged with a smug new 
generation of resistant descendants who
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thumb their feelers at the chemist and 
wade right into the butter regardless. 
And so it goes—calling for an alert 
and responsive band of researchers who 
keep close tab on what the farmers dis
cover themselves. Here, of course, the 
old, time-tried cooperative extension 
service plays a big role. A watchful 
eye on new methods is just as important 
as the o r ig in a l 
d i s c o v e r y  o f  
them.

One customary 
way in such in
stances *is for 
scientists to wade 
into the whole 
field of dilemma 
and re-sort and 
review past find
ings. Hundreds 
of chemicals are 
being tested for 
their weed-kill
ing powers. A 
relative of 2,4-D, 
known as 2,5-D, 
an acid with a terrificly long name, 
will eradicate some broad-leaved plants 
which resist 2,4-D treatment. TCA, 
properly called trichloroacetic acid, may 
soon be used commonly on farms as a 
selective killer of grass-type weeds.

Likewise, some of the so-called “ana
logs” of D D T will be studied in back
tracking to find a chemical of almost 
the same nature and composition which 
will fool those houseflies that think they 
are growing resistant to this paralytic 
poison.

It’s only in recent seasons that a new 
word, “nematology,” has crept into our 
vocabulary. Quite properly enough, it 
sounds much like another scary word, 
“demonology.” Everybody knows it 
relates to the scientific study of, and 
the ways to combat, inroads of eel- 
worms. Eelworms are microscopic ani
mals that penetrate the root hairs of 
plants, and they are found in many 
types of soil. Fumigation with suitable 
chemicals is the ready remedy. More 
economic methods, such as fumigation

of small areas at hills and along rows 
where plants will take root, are being 
urged for the sake of labor and material 
saving. If you had told me a few years 
ago that my garden was failing because 
it had “worms,” I would have been 
highly skeptical, and maybe somewhat 
abusive. Yet today we have specialists 
in nematodes, guys who can recognize

their breed by a 
glance through 
the microscope 
and advise us 
what variety of 
odoriferous pest
icid e we had 
b etter put on 
quickly.

H IL E  the 
laboratory 

savants w e r e  
busy peeking 
and pouring and 
dipping and test
ing, their cous
ins, the farm en

gineers, were getting in shape to design 
different application machinery from 
that our fathers knew. You can’t raise 
a new remedy without causing a gen
eral reshuffling of things from seed time 
to storage bin. It’s a real promoter of 
commotion.

Sometimes the scientist in an indus
trial investigation far removed from the 
realm of farming will develop a plan or 
a product that fits right into the prob
lem facing agriculture. Only when 
adapted for direct use by the agricul
tural scientist himself are such discov
eries put to work in food production.

One such new tool lately under appli
cation lies in the field of radioactive 
isotope tracers. By using such tracers 
scientists are able to follow the devious 
course of elements through tissues of 
plants. As radioactive elements disinte
grate they give off signals and signs. 
By delicate mechanisms known to the 
radio scientists, such radiation tells a 
vital story.

( Turn to page 50)



Legumes Supply Organic Matter
B »  3  C ,o r .  ^ r r .  K^rane  

Agronomy Department, University of Illinois, Urbana, Illinois

O magic formula has yet been dis
covered for maintaining organic 

matter in soil and at the same time 
growing cultivated crops, such as corn 
and beans, every year on the same 
ground. Yet in the wake of declining 
organic matter follow surface runoff 
and floods, erosion, poor tilth, inade
quate supplies of plant food, especially 
of nitrogen, and poor crops. This 
places the maintenance of organic mat
ter in top place as a soil management 
problem. It is a problem that is of in
terest to any and all who are working 
with soil, whether they are dirt farm
ers or only have a little patch of ground 
for flowers or vegetables. And every
thing that is done to the soil, without 
exception, affects the organic matter in

the soil in one way or another, for 
better or worse.

There are four questions that may be 
considered:

1. What is organic matter?
2. What good is it in the soil?
3. Why is it difficult to keep an ade

quate supply in the soil?
4. What are the special merits of 

legumes as sources of organic matter?

W hat Is Organic M atter?

By organic matter is meant materials 
built up by plants and animals— straw, 
leaves, cornstalks, clover, wood, grain, 
meat. These are organic materials, or
ganic matter. But these things are not 
soil organic matter. They are the ma
terials from which soil organic matter 
is made. A good everyday term for 
soil organic matter is Humus. From 
the scientific standpoint perhaps, the 
term is not very well defined. But it 
is still a good practical term to dis
tinguish undecayed, unrotted plant and 
animal products, from this substance in 
the soil produced by the decay of plant 
and animal tissues. In other words, 
cornstalks, straw, clover, etc., are not 
humus, but humus formers.

Rotting of such materials takes place 
rather rapidly, in a matter of days or 
weeks. Soon there is produced in the 
soil, a dark brown or black, shapeless, 
more or less slimy material which is 
called humus.

There is one fact about humus which 
is most essential to any understanding 
of its effects on soil behavior—that is, 
that humus is found in the soil mainly 
as a thin coating or film around the

F ig . 1 .  H um us lo o k s  lik e  b la ck  je l ly  o r  p a in t 
and  a c ts  m uch lik e  p a in t, as can  b e  seen  when 

som e o f  it is sm eared  on w hite p ap er.

6
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rock particles, much like a coating of 
black paint. It clings close to the rock 
and mineral particles in the soil and is 
not washed off with water. How thin 
this coating of humus in the soil is can 
be judged from the fact that a black 
clay loam may have only 7 or 8 per cent 
of humus in it by weight. Yet the 7 
or 8 per cent is stretched out to cover 
up the 92 or 93 per cent of rock parti
cles. Take away the humus and the re
mainder is very light colored, almost 
white.

W hat A re the Benefits of Humus 
in the So il?

There has been more concern among 
farmers since the war about the tilth 
of their soil than was in evidence for 
20 years or more before the war. Why 
this concern or anxiety now? Appar
ently our soils are getting to the point 
where they won’t stand much further 
abuse, and where further decline in 
the amount of organic matter will show 
up quickly in poor tilth. The last 
year or two there probably were many 
examples of poor crops due to poor 
physical condition of the soil. The 
plant food was there just the same, but 
because of the weather, the ground 
had to be, or was, worked when too 
wet. Forty years ago the soil might 
have been able to take such treatment, 
but with the depleted supply of organic 
matter today, very poor tilth was the 
result, and poor yields followed, re
gardless of the plant food present.

Page and Wiilard (4 ) in reporting 
on some work in Ohio point out that 
on much of the most fertile land in 
Ohio, crop yields are limited by poor 
physical condition of the soil. They 
say, “The future of agriculture on 
many of our soils depends largely on 
how well favorable soil structure can 
be maintained or increased.”

Maintaining organic matter and 
maintaining good tilth are much more 
difficult problems than maintaining a 
supply of lime, phosphate, potassium, 
etc. There is much that we don’t 
know about how organic matter func

tions as a soil conditioner, and little that 
we do.

Two of the most important things in 
soil are clay and humus. Each enters 
into a multitude of changes taking 
place in the soil, and humus takes part 
in more affairs than the clay. It is more 
affected by farming practice, good or 
bad. The supply in the soil may be 
rapidly depleted, or materials may be 
added which go to form humus, but 
the amount of clay is practically beyond 
control. All that can be done is to 
tame it down, and that is one of the 
important jobs humus has, to tame 
the clay.

C loy P a rtic le s  
PuddJed Grvnu/ar

' W it h  h u m u s  C o e r tm a

Fig:. 2 .  L e f t : D iagram  show ing how clay  p ar
tic le s  lin e  up in  layers i f  soil is w orked when 
it is to o  w et. R ig h t : L oose, open con d itio n  o f 
p a rtic le s  as a resu lt o f  w orking the so il when it 

is in  ju s t the rig h t con d itio n .

Clay, by itself, has some very unde
sirable properties. It is sticky, slippery 
when wet, and a strong adhesive or 
glue when dry. These properties are 
needed to some extent in soils. Sandy 
soils do not have enough of the clay 
properties. But in heavier soils, a 
very important function of humus as 
a soil conditioner is to tone down these 
undesirable properties of clay, to give 
some protection against them, or to 
tame the clay.

As mentioned before, humus exists 
in the soil as a coating around the soil 
particles. It is especially important as a 
coating around the clay particles, and 
in most soils probably most of the hu
mus is thus associated with the clay. 
X-rays have shown that clay is made 
up of extremely fine flakes, much like 
isinglass or mica which has been di
vided again and again into thinner and
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F ig . 3 .  V iew  o f  M orrow  P lo ts  ta k e n  in  th e  sp rin g  o f  th e  y ear . G rou nd  fa l l  p low ed. D a rk  area 
in  b ack g ro u n d — co n tin u o u s  c o rn  w ithout so il t r e a tm e n t; so il w et and  ru n  to g e th e r . A d ja ce n t lig h t 
area — c o n tin u o u s  c o rn  w ith m an u re , l im e , and  p h o sp h a te ; so il d ry  and in  good g ra n u la r  co n d itio n . 
A t i le  lin e  ru n s betw een th e  w et an d  d ry  a re a s . A bou t 3 0  p e r c e n t m ore o rg an ic  m a tte r  in  tre a te d  
p a rt o f  co n tin u o u s co rn  p lo t . D a rk  area  a b o u t m idw ay o f  p lo ts— c o rn , o ats  w ithout s o il  tre a tm e n t. 
A d ja ce n t lig h t area — c o rn , o a ts  w ith m an u re , lim e , and p h o sp h ate . F o reg ro u n d — co rn , o a ts, 
c lo v e r . M uch less d ifferen ce  is ev id en t h e re  betw een th e  p a rt o f  th e  p lo t rece iv in g  m an u re , lim e, 
an d  p h o sp h a te  (im m e d ia te  fo re g ro u n d ) and  th e  u n trea ted  p a rt o f  th e  p lo t  (s lig h tly  d a rk e r  area 
a d ja c e n t ) .  T h is  p lo t is plow ed b u t o n ce  in  th re e  y e a r s ; th e  co n tin u o u s co rn  p lo t , every year.

smaller sheets. It takes the X-ray to 
show this because many of the clay 
particles are so small that they cannot 
be seen through the best microscopes.

When clay is wet, there is a film of 
water between these flakes, which 
permits the flakes to slide over each 
other easily and yet at the same time 
holds them together, in the same way 
that two panes of wet glass will slip 
over each other easily and still cling 
together. If a soil is worked when it 
is too wet, these flake-like particles of 
clay slide over each other easily and 
line up in layers, pretty much headed 
in the same direction lengthwise. 
(Fig. 2.) The particles are said to be 
oriented. The condition is comparable 
with brick laid up in a wall. This is es
sentially what is found in a puddled 
soil.

When clay particles are arranged 
in this way, water will have a hard 
time finding its way down around and

between these tightly packed flakes or 
particles of clay. When soil in this 
condition dries out, the particles are 
tightly cemented together and form a 
clod.

If there is a good thick coating of 
humus around these particles of clay, 
they are kept apart. They do not slide 
over each other so easily, nor cling to
gether so tightly. Humus swells a lot 
when wet and shrinks when dry just 
like gelatin or jello. When a dry 
soil takes up water, the swelling humus 
crowds the clay particles apart. When 
soil dries out, the humus shrinks and 
the soil begins to break apart. If soil 
is plowed or otherwise worked when 
it is in just the right condition, and any 
good practical farmer knows when that 
is, these clay particles together with 
the sand and silt in the soil are rear
ranged in a loose, open condition. 
They are not lined up now, but head 
in all directions like a pile of loose
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bricks. This is what is called a granu
lar condition—a loose, open arrange
ment like a ball of popcorn.

It is not just the presence of humus 
that insures this condition of good 
tilth. Freezing and thawing, wetting 
and drying, and lime tend to loosen 
up a soil and put it in this desirable 
condition. But it is only when there 
is a good supply of humus, a good 
thick layer around the rock particles, 
that granules are formed which have 
some degree of permanence or sta
bility, granules which have greater 
ability to withstand the beating action 
of the rain, a more lasting crumb 
structure. So this condition of good 
tilth depends on the combined effect 
of humus and working a soil when 
it should be worked, not too wet nor 
too dry. It is the effect of humus in 
conjunction with freezing and thawing 
wetting and drying, and the effect of 
lime. It is almost or quite impossible 
to maintain good tilth in most silt 
loams and clay loams without a good 
supply of humus.

Some views from the famous old 
Morrow Plots here at the University 
afford striking evidence of the effect 
of certain, long-continued soil treat
ment and cropping systems on the tilth 
of the soil. We are not justified in 
concluding that the differences we see 
here are due solely to the effects of 
humus, but I believe we are safe in 
assuming that they are due in large 
part to the supply and condition of the 
humus in the various plots.

Important as humus is in helping 
maintain good tilth in soil, it is im
portant in other ways too. Humus is 
a storehouse for many plant-food ele
ments. In the first place comes nitro
gen. All the nitrogen in soil is 
stored in the humus. The importance 
of nitrogen in crop production is well 
known. It takes nearly as many pounds 
of nitrogen to produce a crop as of all 
the other plant-food elements from the 
soil together. As the humus in a soil 
declines, along with it goes the nitrogen. 
From 10 to 75 per cent of the phos
phorus in our surface soils is in the

mm

F ig . 4 .  Close-up o f  co n tin u o u s corn  p lo t, lo ok in g  west. R ig h t! no so il trc a tm rn t. L e f t !  m anure, 
lim e, and p h o sp h ate . R e c a ll the  lin e  o f  t ile  ru n n in g  betw een these p lo ts. S o il on the rig h t runs 
to g eth er m u ch  lik e  a flo o r . S o il on th e le f t  is in fine p hysical co n d itio n . A garden rak e  o r a 

sp lk e-to o th  harrow  w ould easily  have p roduced  an id eal seedbed.
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F ig . 5 .  S o il  fro m  M orrow  P lo ts . Sam p les ta k e n  in  Ja n u a ry  1 9 4 7  
fro m  f a l l  plow ed ground  and allow ed to  d ry a t ro o m  te m p e ra tu re  
w ith o cc a s io n a l s t ir r in g . L e f t : no so il tre a tm e n t. R ig h t : m a

n u re , l im e , and  p h o sp h a te .

organic matter, or humus, as well as 
a large part of the sulfur, smaller 
proportions of calcium, magnesium, 
potassium, and others in forms which 
plants can use.

No discussion of organic matter in 
the soil is complete without some 
reference to its relation to soil micro
organisms. Knowing how bacteria 
and molds thrive and multiply in 
decaying organic matter, one can appre
ciate what a wonderful place this film 
of humus, coating the rock particles, 
furnishes for the microscopic life in 
the soil. In fact the whole problem of 
soil organic matter is one involving 
the microorganisms in the soil.

Why Is It So Difficult to Maintain 
Organic M atter?

A decline in organic matter is almost 
sure to follow when we cut off the

original timber, break 
the prairie, and start 
farming land. Probably 
such a .decline has taken 
place on every farm in 
the United States. Why 
is this almost inevitable? 
Not because crops them
selves use up or destroy 
the organic matter. It 
is chiefly because the 
destruction of organic 
matter is so greatly ac
celerated when soil is 
farmed. The very prac
tices necessary to pro
mote crop growth speed 
up decay and loss of 
humus. For example, 
many of the dark- 
colored soils in Illinois 
had to be drained before 
they could be farmed. 
They were high in 
organic matter, partly 
because poor drainage 
slows up decay and 
destruction of organic 
matter. The necessary 
drainage by removing 
the surplus water and 

letting air into the soils speeds up de
struction of organic matter. Every 
time the ground is plowed or culti
vated, harrowed or disked, decay of 
organic matter is further speeded up. 
For this reason a cultivated crop such 
as corn is considered to result in about 
twice as much destruction of organic 
matter as a small grain.

So these necessary practices of drain
age and tillage of all kinds, together 
with smaller returns of organic matter 
to the soil and the laying open of the 
soil to erosion with consequent loss 
of the humus-rich surface soil, mean 
that the amount of organic matter in 
the soil is almost bound to decline, 
at least to some extent, when the soil is 
farmed. For a time this loss may not 
be serious and certainly not apparent. 
But finally when perhaps a third of 
the organic matter has been lost, all
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F ig . 6 .  Sam e as F ig . 5 , excep t soil was d renched  with w ater and 
allow ed to  dry w ithout fu r th e r  d istu rb a n ce . N ote the ru n-together 
co n d itio n  o f  th e  so il on th e  con tin u o u s corn  p lo t, b o th  treated

and u n trea ted .

at once poor tilth and 
lower yields seem to be 
upon us. They have 
been sneaking up all the 
time, sometimes masked 
or hidden behind other 
improved farming prac
tices, such as use of bet
ter seed, fertilizers, and 
more timely tillage prac
tices with modern ma
chinery.

At the same time it 
must be pointed out 
that decay of organic 
matter although it leads 
to loss of organic mat
ter, is absolutely essen
tial if we are to realize 
its benefits in maintain
ing good tilth and a 
good supply of available 
plant food.

As stated before, the 
problem of maintaining 
organic matter in soil is 
a very different and far 
more difficult problem 
than maintaining the 
supply of lime, phos
phorus, and potash. Yet 
it is linked closely to the supply of those 
plant foods and even more closely to 
nitrogen. Organic matter for the soil is 
not bought in sacks, at least by the 
farmer. On the farm it is a problem 
of a good cropping system and good soil 
management in general.

The first thing to be appreciated 
about the organic matter problem is 
this: Very little of the organic mate
rials that are plowed under goes to form 
humus. Most of the material decays 
rapidly, leaving in the soil only a 
relatively small amount of the more 
permanent form of organic matter— 
humus.

Work carried on in the greenhouse 
at the Michigan Experiment Station 
(6 ) shows even more strikingly the rate 
at which the organic matter is lost 
when plowed under. Quoting Millar 
and Turk: “With the exception of

muck, less than 32 per cent of the 
added organic matter remained at the 
end of 2 years, even where 40 tons of 
dry material per acre were used. In 
several instances nearly 60 per cent of 
the added carbon disappeared within 
4 months.” Where did it all go? 
Mostly into the air. This work was 
done in the greenhouse where it was 
warm the year around, hence decay was 
more rapid than under field conditions. 
However, even in the field, soil tempera
tures are high enough for decay to 
proceed for more than 4 months every 
year.

From this it is evident that the prob
lem is not to be solved by plowing 
under large amounts of humus-forming 
materials and then ignoring the prob
lems for the next 10 or 20 years.

( Turn to page 45)
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Increasing Corn Yields 

In Union Parish, La.

B y  S . 2 > . R ..c k

County Agricultural Agent, Farmerville, Louisiana

CORN is the principal source of 
grain in Union Parish, Louisiana. 

It constitutes about 80 per cent of the 
grain used in the Parish and it is the 
motivating force for the succeeding 
year’s crop. A failure in this crop 
means serious curtailments in all other 
crops as well as number of livestock 
grown.

The corn yield up to about six years 
ago was about 10 bushels per acre. 
This low yield was due to several fac
tors working together to bring about 
disastrous results. Most important 
among them were low soil fertility,

low organic matter content in the soil, 
rolling topography which aided in the 
loss of moisture, sandy nature of the 
soil with an average pH of 4.6, use of 
varieties that were poorly adapted to 
this section, and poor fertilizer and 
cultural practices.

April 1 is our average latest killing 
frost, and November 1, our average 
earliest killing frost. These tempera
ture conditions and the additional fact 
that our soils are cold-natured make 
the earliest corn-planting time on or 
about March 15. Experiment Station 
data oyer a period of many years have

12
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shown that corn planted early has con
sistently given the best yields, because 
during the period of rapid growth 
and development, including pollina
tion, there is generally enough moisture 
for satisfactory production. This is 
by no means a guaranteed optimum 
condition, but it is the best we can 
hope for. Our topography is rolling, 
but the grade warrants every acre be
ing terraced or at least plowed on the 
contour.

Corn was generally looked upon as 
a hazardous crop. Rainfall is usually 
inadequate.during the months of June 
and July when pollination is taking 
place and growth is at its maximum. 
We normally plant about 35,000 acres, 
but in recent years the land retired 
from cotton production has largely 
been diverted to corn which lends itself 
more readily to mechanized farming 
operations. In the last six or seven 
years hybrid corn was introduced in 
the Parish, and now a considerable vol
ume of corn is grown for sale or feed 
to finish livestock (especially hogs) for 
the market. Adapted strains of hybrid 
corn have on the average doubled the 
yield of the old open-pollinated varie
ties formerly grown and now consti
tute about 70 per cent of all the corn 
grown in the Parish.

Prior to the introduction of hybrid 
corns, a considerable amount of edu
cational work was done to show that 
we were not using enough fertilizer 
and that when a fairly adequate amount 
was used the plant food was not in the 
right proportion. For example, farm
ers were accustomed to think in terms 
of hundreds of pounds of “fertilizer” 
per acre, and when the bravest of them 
used 400 pounds of the prevailing 
grades on the market, 4-8-4 and 4-12-4 
(N-P-K basis), he had less than the 
bare minimum of nitrogen to start 
this crop off and an excess of P2Os. 
To add to this distress the heavy rains 
of April and May leached out what 
little nitrogen he had and his corn 
crop literally starved. Coupled with 
this insurmountable obstacle he had

late maturing varieties that finished 
him so far as yield per acre was con
cerned.

The introduction of better fertilizer 
practices and the production of hybrid 
corn were made possible through an 
Extension educational program con
ducted on a Parish-wide basis through 
the means of result demonstrations. 
At first these demonstrations were on 
a small scale, but each year brought 
forth results and conclusions that af
fected the scope of the next year’s dem
onstrations. In 1947 several demon
strations exceeded 30 acres and only a 
few involved as little as two acres.

In 1946 and 1947 result demonstra
tions were set up to show the superior 
yielding qualities of hybrid corn over 
open-pollinated, and the advantages of 
using plant food properly balanced and 
in proportion to the stand of corn. 
All plant food used on the many dem
onstrations, and by some farmers in 
the Parish, was in the ratio of 2-1-1 
(N-P-K basis) with the majority apply
ing 60-30-30. The amounts applied 
ranged from 40-20-20 to 120-60-60.

Table I shows the superior yielding 
ability of hybrid corn over open-polli
nated corn when grown under the 
same conditions and using the farmer’s 
own accepted farming practices, in
cluding soil, fertilizer, and cultural 
practices.

The amount of rainfall, general soil 
fertility, amount of commercial ferti-

T a b l e  I

Demon
stration 
I No.

Yield of 
hybrid 

corn

Yield of 
open- 

pollinated 
corn

Increased
yield

bushels

3 ......... 49.2 14.3 34.9
6 ......... 47.0 14.3 32.7
5 ......... 48.6 21.2 27.4

12......... 40.3 17.6 22.7
2 . 34.0 13.6 20.4

24___ 32.4 13.6 18.8
16......... 20.0 15.0 5.0

Average 38.7 15.6 23.1
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lizer used, and the cultural practices 
used by the demonstrators (Table I)  
had some bearing on the differences in 
yields made. The significant thing is 
the superior yielding ability of the 
hybrid corn over the commonly grown 
open-pollinated corn. Table I repre
sents a cross-section of the farmers of 
the Parish and no attempt was made 
here to show the advantages of good 
fertilizer practices. Some of these farm
ers used fairly good fertilizer prac
tices, but it was strictly each farmer’s 
idea of how much fertilizer he could 
afford to use.

Another series of demonstrations 
(Table II)  was to show the advantages 
of proper plant-food utilization. The 
farmers cooperating in this program 
were already sold on the idea of grow
ing hybrid corn and had high regard 
for experiment station data on ferti
lizer uses. In this group plant food 
was used from 40-20-20 all the way up 
to 120-60-60, in multiples of 10 pounds 
of nitrogen, and the other elements 
following in their proportionate ratio. 
Hybrid corn was used exclusively.

The yields shown in Table II are 
not in direct proportion to the amount 
of plant food used. The reasons for

T a b l e  II

Demon
stration

No.

Balanced 
amount 
of plant 

food 
yield

Farmer’s
own

fertilizer
practices

yield

Increased
yield

11......... 78.6 40.2 38.4
4 .......... 69.7 23.6 46.1
1 .......... 64.5 40.2 24.3

18......... 66.4 46.3 20.1
8 ......... 63.0 35.4 27.6
9 ......... 58.2 30.2 28.0
7 ......... 52.5 28.3 24.2

14......... 44.0 21.3 22.7
13......... 40.4 21.3 19.1
10......... 40.3 17.6 22.7
2 0 ......... 38.4 26.3 12.1
2 6 ......... 36.2 21.3 14.9
25 35.0 15.0 20.0

Average 52.9 28.2 24.6

this are that soil conditions vary in 
the Parish, even on individual farms, 
and that the corn was planted at vari
ous dates from April 4 to July 1.

The year 1947 was*the driest grow
ing season since 1896, according to the 
memories of our oldest' citizens. How
ever, the more plant food used, the bet
ter the corn withstood the prolonged 
drought. Every demonstrator is con
vinced of this fact, and will keep this in 
mind. To be sure, the time of planting 
had much to do with the final results 
obtained. Corn in this Parish should 
be planted from March to early April. 
Corn planted from April 15 to May 15 
almost always runs into difficulties due 
to lack of moisture.

The hybrid corn strains that are 
generally grown in Union Parish are 
Louisiana Hybrids, originated by the 
Louisiana State University Experiment 
Station and increased by selected grow
ers in the State. Numbers 468 and 
518 and Dixie No. 11 are three white 
strains that are well adapted to this 
Parish. Louisiana Hybrid No. 731 
and Funk’s G-714 are two yellow 
strains that are well adapted and used 
in this Parish. These five strains were ’ 
used in the demonstrations reported 
in Tables I and II. Union Parish 
produces seed of two of the five named 
strains, No. 468 and No. 518.

In 1947 about the only mixed ferti
lizer Union Parish farmers could get 
was a 5-10-5 mixture, some nitrate of 
soda, a still smaller amount of am
monium nitrate, and some 50 per 
cent and 60 per cent muriate of potash. 
In order to supply the required amounts 
of plant food the demonstrators were 
taught to use enough 5-10-5 at the 
time of planting to furnish the full 
amount of P 2Ob. At the time of first 
cultivation the full amount of potash 
required and half the nitrogen required 
were used as sidedressing. The re
maining nitrogen was applied at the 
second cultivation. Thus, if the dem
onstrator was using 60-30-30, he used 
300 pounds of 5-10-5 at the time of 

( Turn to page 41)
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Hubam Sweetclnver

W . W . tl;* o n  a n d  2 >. J J .  D a y L

Soil Conservation Service, Fort Worth, Texas

HUBAM clover,* a versatile crop, 
has proved its value in conserva

tion crop rotations in the Texas Black- 
lands and Grand Prairie and is fast 
spreading to other sections of lime soils. 
Fifteen years ago one of the greatest 
needs of Blackland agriculture was a 
satisfactory legume to be included in 
a crop rotation. A legume was wanted, 
one that would survive cotton root

*  Hubam sweetclover is an annual white-blooming 
sweetclover first found in Alabama about 1900. In 
1914, Professor H. D . Hughes of Iowa State College 
discovered that certain sweetclover plants bloomed 
the first year. For a time great interest was mani
fested in the plant, which was named "H ubam ” 
as a combination of the name of the discoverer and 
Alabama, the state from which it came. For a few 
years the demand for seed approached the propor
tions of a small boom but it soon subsided, pre
sumably from lack of anyone to exploit its values.

rot, that would make a vigorous growth 
for green manure, that could be used 
for hay and grazing, and that would 
produce an abundant seed crop. Hubam 
clover fills this major need. Its rise 
seems sudden, but it came after a slow 
start.

As early as 1934, Soil Conservation 
Service technicians were advocating its 
use. A few acres here and there were 
planted and formed the nucleus that 
furnished seed when the rush started. 
From a mere few thousand pounds of 
seed available a few years ago, the 
crop has grown until in 1947 the seed 
harvest amounted to about 11,000,000 
pounds in the Blackland area alone. In 
1936, W. J. Hamm near Red Oak,

15
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Texas, in the present Ellis-Prairie Soil 
Conservation District, on the urging of 
Soil Conservation Service technicians 
planted six acres of Hubam clover—the 
first in the area. By 1947 there were 
25,000 acres planted in the one district. 
That is the way Hubam has progressed 
all over the Blackland.

In 1939, soil conservation districts in 
the Blackland took the lead in promot
ing Hubam clover’s use. The plant 
was needed to relieve the chronic ills 
of the tight soil and put new life in it. 
Its use in 1947 was limited only by the 
seed supply. This shortage should be 
alleviated if production and harvesting 
of seed continue in line with that pro
duced in 1947.

Both the growing of Hubam clover 
and its residue are effective in reducing 
soil and water losses. It mellows the 
soil and lets it drink in more water. 
The Blackland Experiment Station at 
Temple, Texas, in reporting on a 5.7- 
inch rain in April 1945, states that the 
runoff from Hubam was 12 per cent 
while oats had a 25 per cent runoff. 
The soil loss from the Hubam was .03 
tons per acre and from the oats .12 
tons per acre. In 1947 this Station

found that cotton after oats lost 16.2 
tons per acre while cotton after Hubam 
lost 3.3 tons per acre.

Many farmers have commented on 
these abilities of Hubam. “Water in 
the terrace channel on the field where 
Hubam clover was grown was never 
as deep last year as in terrace channels 
on the other fields,” is the evidence 
given by Rufe Henson on the Smyth 
ranch near Groesbeck, Texas, in the 
Limestone-Falls Soil Conservation Dis
trict.

The way Hubam clover mellows and 
puts new life in tight, crusty soils is 
appreciated by farmers who have used 
this crop. Typical is the statement 
made by Otis Miles near Mosheim, 
Texas, in the Hamilton-Coryell Soil 
Conservation District, “Land will break 
well in August following Hubam 
clover, while land where clover was 
not grown usually is too dry and hard 
to plow.” Several farmers’ wives have 
stated that they know from the sound 
of the tractor just when their husbands 
enter and leave areas where Hubam 
has been grown.

Besides making the land more re
sistant to erosion, Hubam has brought

F i * .  2 .  A field  o f  w heat on  th e  W . S. B r ic k e ll  fa rm  w here th e  y ie ld  was 2 0  b u sh els  a f te r  a H ub am 
cro p  ( r i g h t ) ,  w hile  o n ly  M V n  b u sh els  w ere h arvested  w hen th e  w heat fo llow ed  c o tto n  f l e f t j .
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3 .  T y p ic a l c o tto n  field  scen e . N ote b e tte r  stand  and  h e a lth ie r  and la rg e r  p lan ts  on le ft  area 
w here c o tto n  fo llow ed  llu h a m . E ffects  o f  ro o t*ro t dam age can  he seen on rig h t w here no H ubam

had b een  grow n.

marked increases in yields of crops 
following it. That it pays its own way 
is attested by many farmers. H. C. 
Westberry of the Files Valley Com
munity, a cooperator with the Ellis- 
Prairie Soil Conservation District of 
Texas who has used Hubam for sev
eral years, says, “Hubam clover has 
been my best cash crop for several 
years and my cotton yields have been 
increased 40 per cent, corn by 10 
bushels an acre, and oats production is 
up considerably. And I see very little 
dead cotton in my fields since I started 
planting clover.”

A few of the other examples in this 
soil conservation district:

P. B. Berry near Red Oak— Barley 
following Hubam made 44 bushels 
per acre as compared to 33 bushels 
where the crop followed cotton.

H. D. Bunch at Sterrett—Made 42 
bushels of oats following Hubam 
and only 19 bushels where oats 
followed cotton.

Another distinctive trait of Hubam 
clover is that it sidesteps root rot by 
maturing early. The Texas Agricul
tural Experiment Station reports that

at the Temple, Denton, and Iowa 
Park substations crops which follow 
it are more able to resist root rot. For 
example, the Temple Station found in 
1945 that the root rot damage was 20 
per cent where continuous cotton was 
grown, but on lands where Hubam had 
been used in the rotation the damage 
was less than 7 per cent. The Station 
also reports in 1947 that cotton yields 
have been doubled and corn yields have 
been increased one-third where those 
crops have been used in rotation with 
Hubam clover.

Folks on the John Scarborough farm 
near Paris in the North Texas Soil 
Conservation District have discovered 
this, too, as have many others. They 
report: “The 16 acres where we turned 
Hubam clover under as green manure 
produce like new land. No sign of 
root rot has shown since the clover was 
planted.”

The nitrogen and organic matter 
added to the soil by Hubam clover 
produce dramatic results on succeed
ing crops. Alfred Ballman, near 
Riesel, Texas, in the McLennan Soil 
Conservation District, says his cotton 
yields have risen from 135 pounds to
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F ig . 4 .  O n e exam p le  o f  th e  e ffe c t o f  H ubam  c lo v e r  on  c ro p s  o n  T e x a s  B la c k la n d s . T h e  co rn  on 
th e  r ig h t  (w h ich  is  th e  f if th  su ccessiv e  c ro p  o f  c o rn  on  sam e la n d )  is  b u t sh o u ld er h ig h  on  an 
a v erage m an . T h a t  on  th e  le f t ,  grow n in  a  2 -y e a r  ro ta tio n  w ith  H u b am , is  a  fo o t  ta l le r  th a n  an

av erage m an can  re a c h .

240 pounds of lint per acre, with corn 
yields jumping to 34 bushels from the 
former yields of 22 bushels per acre. 
C. P. Stanford, at Venue, Texas, in 
the Dalworth Soil Conservation Dis
trict, picked 400 pounds more seed cot
ton per acre where cotton followed 
Hubam than he got where cotton fol
lowed cotton. Jones Wallin, in the 
Taylor Soil Conservation District near 
Pflugerville, Texas, turns to his books 
to prove that he is getting 40 bushels 
of corn where 20 used to grow, 250 
pounds of lint cotton instead of 167, 
40 bushels of milo compared with 30 
bushels, and 4 tons of non-legume hay 
where 3 formerly were harvested.

Hubam’s record as a stock feed is 
hard to beat. Henry J. Stermer, near 
Rosebud in the Central Texas Soil 
Conservation District, pastured six cows 
on five acres of mixed Hubam clover 
and oats from early December until the 
middle of March, 1946—better than 
18 cow months of grazing—and the 
cattle kept in good condition. And 
then in the summer he cut nearly seven 
tons of fine hay from the field. The 
Warren Brothers, near Hewitt, Texas,

in the McLennan District, had a dif
ferent angle. They didn’t have to 
buy any protein feed for their dairy 
herd in 1945 as long as the Hubam 
Clover hay lasted. That was an im
portant saving.

The Blackland Experiment Station 
at Temple reported in 1945 that Hubam 
had produced 309 pounds of beef per 
acre from March 1 to June 20. On 
this Station during 1946, 11.2 acres 
of badly eroded soil, infested with John
son grass and seeded with oats and 
Hubam clover, produced 173 pounds 
of beef per acre. Poor land responds 
to Hubam clover, but, of course, good 
land yields better.

Many farmers report results similar 
to Wallin’s at Pflugerville. He found 
that his five milk cows doubled their 
production while grazing Hubam. 
Farmers with Johnson grass-infested 
areas have found that Hubam clover 
grows well with the Johnson grass and 
adds a high protein quality to the graz
ing or hay.

Hubam clover seed has been a friend- 
winning cash crop. The good seed 
yields are general. From 400 to 500
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pounds per acre are common rather 
than exceptional. While prices went 
down in 1947, thinking farmers real
ize that there is more clear money left 
from a Hubam crop than from some 
cash crops. And that doesn’t count 
the soil-improving and erosion-control 
value.

Even at 10 cents per pound, the re
turn would run from $30 to $70 per 
acre. The cost of planting seed is 
small; inoculant cost is negligible. It 
is easy to plant Hubam and get a 
stand. It can be grown with a mini
mum of scarce, high-priced labor, be
cause it is planted early and harvested 
in the summer, with the work done 
mostly with machinery. A little figur
ing will show that, while Hubam may 
be losing some of its monetary appeal, 
it is still a dependable cash crop. The 
additional money from the increased 
yields of crops following it is obtained 
without cost.

Fertilizer under Hubam clover pays 
when applied on eroded Blackland soil. 
The clover plants develop nodules or 
nitrogen-fixing bacteria earlier, have 
better root systems, grow off faster, and 
produce more seed. Many farmers

have stated about the same thing Wayne 
Williams of Blossom, Texas, says, 
“Hubam clover is three times as high 
where I applied superphosphate as it 
is where no phosphate was used.” The 
Blackland Experiment Station reported 
that in 1946 the per acre yield of 
Hubam seed on badly eroded, fine- 
textured, permeable soil (Austin clay) 
was 242 pounds where no phosphate 
was used, 355 pounds where 200 pounds 
of 20 per cent superphosphate were 
used, and 475 pounds of seed per acre 
where 400 pounds of 20 per cent super
phosphate were used.

There is no definite information on 
the use of potash on Hubam sweet- 
clover in the Blackland area, and, at 
present, it is not being used with 
Hubam or any of the other sweet- 
clovers. Of course, we do not know 
what the future will bring, since potash, 
phosphorus, and lime are now being 
used in many areas of Texas; whereas, 
only a few years ago their use was not 
considered necessary.

Farmers have found that where bees 
are thickest, seed yields are heaviest. 
W. S. Cunningham at Greenville, 
Texas, in the Upper Sabine Soil Con-
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servation District found that his 20 
acres of Hubam, which had averaged 
350 pounds of seed per acre, yielded 
slightly more than 500 pounds of seed 
per acre when 20 hives of bees were 
placed in the field during blooming 
season.

Conversely, Hugh Shofner, Green
ville beekeeper, stated that until the 
local soil conservation district went 
into the legume program, especially 
Hubam, there was no money to be 
made from beekeeping. Since then 
it is estimated that Hubam clover has 
increased honey yield locally from 6 to 
10 gallons per hive.

One hive of bees per acre is recom
mended for high seed yields. Planned 
pollination will increase the seed yield 
at least one-fourth.

Here are general facts we use in 
producing the crop:

T y p e  o f  s o i l :  Best adapted to heavier 
lime soils.

In o c u la t io n :  Be sure to inoculate 
seed with Group 1 inoculation. Follow 
carefully directions on can.

P la n tin g  t im e :  February 15 to April 
15 north of Temple, Texas; October 1 
to November 15, south of Temple.

P la n tin g  r a t e :  10-15 pounds broad
cast or with grain drill; 8-10 pounds 
drilled with small grain; 3-5 pounds in 
regular width rows; 15-20 pounds 
broadcast or drilled in Johnson grass 
for hay or grazing. Best to use scari
fied seed—otherwise takes more seed 
to get good even stand.

S e e d b e d :  A smooth, firm seedbed is 
necessary.

P la n tin g  d e p t h :  Plant one-half to 
one inch deep.

F e r t i l i z e r :  200 to 300 pounds 20 per 
cent superphosphate applied before or 
at time of seeding pays dividends par
ticularly on eroded soils. Fertilizer 
attachments for grain drills lower costs 
of distribution and place material where 
it is more readily available.

C u ttin g  f o r  h a y :  Cut just before 
clover blooms or just as first blooms 
appear, usually in May or June. Bright, 
well-cured Hubam clover hay is highly 
nutritious, palatable, and non-toxic.

H a r v es t in g  th e  s e e d :  Choice of 
three methods.

1. When about two-thirds of seed 
turn brown, usually in July or 
August, mow crop and windrow 
with a side-delivery rake in early 
morning when the crop is slightly 
damp and tough. After a few 
days of drying, thresh directly 
from the windrow by means of 
a rotary pick-up attachment on 
the combine.

2. At the same stage of maturity as 
in the first method, windrow with 
a grain binder by removing the 
knotting attachment and the bun
dle carrier. After drying, thresh 
directly from windrow with a 
combine.

3. Combine directly from the stand
ing crop when practically all seed 
on the plants are dead ripe.

Method Number 2 has usually given 
the highest percentage of harvested 
seed, but good results have been ob
tained from the other methods.

H a r v es t in g  th e  g ra in  c r o p  in  
g ra in -H u b a m  c o m b in a t io n :  Two 
methods—

1. Cut the grain with a grain binder 
at the proper stage of maturity. 
Set the sickle fairly high so as to 
damage the clover the least pos
sible. Haul the bundled and 
shocked grain from the fields and 
thresh it as soon as possible.

2. Windrow the grain with a grain 
binder by removing the knotting 
attachment and the bundle car
rier. Use a combine with pick-up 
attachment and thresh direcdy 
from the windrow as soon as con
ditions will permit. A straw- 
spreading attachment on the com
bine is essential.

( Turn to page 47)
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Seasnn-lnng Pasture

fur Mew England

3 o r d  S .  P rin c e

Agronomy Department, University of New Hampshire, Durham, New Hampshire

A N EW  pasture pattern has developed 
in New England. In this pattern, 

season-long pasture is emphasized. 
High-yielding crops are utilized. The 
soil is kept at a fertility level sufficient 
to produce 3 to 5 tons of dry forage or 
from 12 to 20 tons of green weight if 
for the silo. With the reduced acreage 
necessary, less land need be treated. 
Swards, properly balanced with leg
umes and grasses, are utilized only so 
long as they remain balanced. When 
the legumes are gone, these swards are 
renewed.

This new pattern has required a shift 
in emphasis from extensive to intensive 
pasturing. The relatively smaller areas 
necessary in this scheme consist of 
fields that can be tilled and reseeded 
whenever necessary and clipped to 
cause the species to remain vegetative. 
They are maneuverable with fertilizer 
spreaders and other machinery and re
quire a minimum of fencing for con
trolled rotational grazing.

These facts are brought out forcibly 
by the Green Pastures Contest which 
was conducted in the summer of 1948.
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In this contest, the pasture programs of 
1,800 farmers were judged, first on a 
county-wide basis, from which 1 to 3 
men were selected, because of their 
outstanding performance, to enter the 
state contest. From all these county 
winners, three state winners were 
chosen to represent each state in a New 
England or regional contest.

Presumably, these 18 men in New 
England have reached a fairly high 
state of perfection in their pasture and 
roughage programs. Although the
contest dealt almost wholly with pas
tures, it is impossible to divorce the 
pastures from the hay fields since they 
are used for either purpose as occasion 
demands.

It would not be truthful to say that 
there are not dozens, even hundreds, of 
farmers in New England whose pasture 
programs are excellent and conform to 
this general pattern. Another year,
and even this year, with other sets of 
judges, there would be other names in 
this select group, for competition was 
very, very keen.

But since these 18 men were declared 
tops this year, it is possible to use their 
farms as a yardstick to measure the 
trend of the present improved pasture 
pattern of New England. To do this 
properly and even though no two farms 
were exactly alike with respect to acre
age, livestock numbers, or methods, the 
data for the 18 men have been aver
aged to give a picture of the composite 
farm that might be regarded as the 
exponent of the present grassland farm 
of the New England area.

This farm would have 52 cows and 
28 young stock, which would total 66 
animal units. There would be 2.4 acres 
of tillable land on the farm for each 
animal unit, which would be treated 
essentially each year with 500 pounds 
of commercial fertilizer per acre in ad
dition to the manure produced on the 
farm. Of this amount of fertilizer, one- 
third represents the superphosphate dis
tributed under government programs, 
while the remainder is principally 
mixed fertilizer, varying from an 0-1-1

ratio through a 1-2-2 to even a 1-1-1 
ratio in the latter year or so of the pas
ture rotation.

Haying would start early in June on 
this farm and would be completed at 
least by mid-July. Eighteen acres of 
early cut hay or grass silage land would 
be topdressed for later pasturing. A 
total of 45 acres of pasture land would 
be available for early grazing with an
other 48 acres added after the first crop 
had been removed. These fields would 
have balanced sods representing differ
ent seedings in the rotation and there 
would be 14 acres of new seedings each 
year. In addition to these acreages, 6 
acres of oats and 2.5 acres of sudan grass 
or Japanese millet would be available 
for July and August pasture together 
with 4 acres of wheat or rye for late fall 
or early spring grazing.

The silos on the farm would be partly 
filled with “grass” cut early, but some 
space would have to be left for 8 acres 
of corn silage. The herd would average 
between 30 and 35 pounds of milk per 
cow daily, running to about 1,000 
pounds per month on pasture, and it 
would be necessary to purchase but 116 
pounds of grain per month while the 
pasture is as abundant as it is in June 
and July. The DHIA butterfat record 
would average between 350 and 400 
pounds annually.

Finally, the farm would have but 26 
acres of rough pasture land, the so- 
called permanent pasture which not 
very many years ago provided nearly all 
the pasture for the herd on most farms. 
On this hypothetical farm, this kind of 
pasture would be used almost exclu
sively for the yearlings and two-year- 
olds, or young stock pasture. Since this 
acreage would not be sufficiently large 
to carry the young stock, they would 
have to spend considerable time in the 
rotation pasture fields of the farm.

This then is a picture of a farm which 
typifies the modern trend in pasture 
and roughage production. It is typical 
because the farms included in this hypo
thetical or average farm have so many 
modern practices in common that they
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indicate more than a trend. These 
practices have come to be standard on 
large numbers of farms, and while not 
all of these 1,800 farms have reached 
the peak of production of well-balanced 
roughage, the trend today is definitely 
toward a system which our hypothetical 
farm so well portrays.

Perhaps the most significant thing 
these farms have in common is the pro
duction of ladino clover. Mixtures con
taining ladino are the rule rather than 
the exception. While exact data are not 
available, it is fair to assume that there 
is more than an acre of land in ladino 
for every animal unit on the farm, and 
it is quite possible that this acreage is 
nearer two than one. This is not only 
true of the 18 top men, but is the goal 
toward which most of the other pasture 
club entrants are striving. Without 
ladino, it is doubtful if there would 
have been a Green Pastures Program. 
It is at the center of this new pasture 
pattern, and the success of the pattern 
depends largely on the successful seed
ing and management of ladino.

The virtues of ladino clover have been 
extolled by many people. Its particular 
virtue in this pasture system is its rela

tively high productivity in midsummer, 
when all the grasses go through a period 
of rest. This is the short pasture period 
which has been pointed out for years, 
but to avoid which very little had been 
accomplished in the field. It formerly 
has been necessary to barn feed from 
July through the balance of the season.

This is the chief reason for the tre
mendous interest that has developed in 
ladino; but there are others. One po
tent one is that it is adapted to our long 
grassland rotations. It competes with 
and persists several years in mixtures 
with the large grasses like smooth 
brome and timothy which are more pro
ductive than some of the finer but very 
common bents and bluegrass. The fact 
that ladino needs a high fertility level 
for persistence, particularly for the min
erals, potash and phosphoric acid, seems 
to be all to the good, for attention to 
the mineral requirement brings high 
acre yields and at the same time greater 
longevity in the ladino.

Visitors from outside of New Eng
land are particularly impressed with the 
relatively large amounts of fertilizer 
used by these good dairymen. As stated 
before, the average farm in this group



24 B e t t e r  C rops W it h  P l a n t  F ood

used six-tenths of a ton, or 1,200 pounds, 
of fertilizer per animal unit. Four hun
dred pounds of this fertilizer consisted 
of superphosphate, distributed largely 
under government programs. The re
maining 800 pounds represented actual 
fertilizer purchases, consisting almost 
entirely of complete fertilizer or of a 
phosphorus-potash mixture without 
nitrogen.

There was considerable difference of 
opinion among the top men in this 
Green Pastures Contest as to the effect 
of nitrogen on the longevity of ladino. 
Some felt that it caused undue stimula
tion of the grasses, hence they withheld 
the nitrogen until the latter years of the 
rotation when the ladino had “thinned 
out” for other reasons. Others used 
manure for topdressing, or complete 
fertilizers, without any apparent effect 
on the stand, although it is general prac
tice to omit the nitrogen during the first 
two years or so in the life of the stand 
when the ladino does form a larger per
centage of the total forage growth.

While there were obvious differences

in their regard for nitrogen, there was 
no difference of opinion in respect to 
their attitude toward potash. Several 
of these top men purchased potash and 
applied it with manure and superphos
phate, thus recognizing the high need 
of ladino for this plant 'food. Others 
concentrated on purchasing fertilizer 
with an 0-1-1 ratio like an 0-14-14 or 
0-20-20; and on the older stands, when 
the grasses occupy a larger proportion 
of the sward, the most common ratio 
of fertilizer purchased was of a 1-2-2 
character, typified by a 5-10-10 or an 
8-16-16, and some went even to a 1-1-1 
ratio.

The most universal thing about the 
fertilizer procedures of these men was 
their belief in the need for annual top- 
dressing. This places these pastures and 
hay lands on the same basis as fields 
producing cash crops, which are always 
heavily fertilized in this area; and while 
there were variations in materials used, 
in time of application and balance of 
nutrients, this one thing was outstand
ing . . . some fertilizer every year.

The third point in 
common among the 18 
men lay in the almost 
exclusive use of field 
land for pasture. In the 
pasture system which 
has developed, fields are 
not usually singled out 
either as hay or pasture. 
They are used for either 
purpose, as the need 
arises. The fields near 
the barn are most com
monly used for pasture, 
those farther away used 
for hay or grass silage. 
Second crops in either 
location are used for 
pasture if needed or are 
cured into hay or silage 
according to the farm
ers’ wishes. The pres
ent trend is to ensile the 
first crop, starting early, 
on fields not needed for 

(Turn to page 48)

F ig . 3 .  T h e  p astu res  o f  Je ffre y  P . S m ith , H o llis , N. H ., who was 
seco n d  in  1 9 4 7  and  one o f  th e  th re e  G reen  P a stu res  w inners in  
1 9 4 8 ,  c o n sis t m o stly  o f  la d in o  and  sm o o th  b ro m e grass and a re  
augm ented  by  a co n sid e ra b le  a cre a g e  o f  a l f a lf a  f o r  h ay  an d  grass 
s ila g e . H e b e liev es  th a t  every d airym an  sh ou ld  hav e p astu res

like these.



The Relation of Credit 
to Soil Conservation*

J o h n s o n
Farm Credit Administration, U. S. Department of Agriculture, Washington, D. C.

TH E utilization and management of 
our scfil resources in a manner 

which will maintain their productivity 
are matters of great concern to our 
Nation and present problems affecting 
the well-being of all of our people. 
Good management and conservation 
of soils are necessary for maintenance 
of an abundant supply of farm prod
ucts and a satisfactory standard of liv
ing for the people over a long period 
of years. Therefore, soil conservation 
concerns all groups in our population, 
including creditors. It will be the pur
pose of this discussion to outline briefly 
the role of credit in conservation of 
the soil resources.

Only in comparatively recent years 
has serious attention been given to 
the need for conservation of soil. In 
earlier years when land was relatively 
abundant, farmers could move to new 
land when their farms were exhausted 
by erosion and loss of fertility. Now 
new lands are not available, much 
productive land has been wasted away 
by erosion, and with a growing popu
lation we face a situation where only 
courageous and intelligent action can 
conserve our soils and provide the 
production needed for maintaining 
high standards of living for present 
and future generations in this country. 
Credit institutions can be of assistance 
in programs and activities necessary 
for improvement and maintenance of 
soil productivity.

*A  discussion presented November 18, 1947, at 
the joint meeting in Cincinnati, Ohio, of the Ameri
can Society of Agronomy and the Soil Science 
Society of America.

In earlier years credit institutions 
gave relatively little attention to prob
lems of soil conservation. At present, 
however, most credit institutions fi
nancing farmers are concerned and 
realize the importance of proper soil 
management, not only to protect the 
security for loans but to maintain the 
productive capacity of our whole econ
omy. In many instances in former 
years creditors contributed to soil 
wastage by making loans to farmers 
beyond the earning capacity of the 
farm to pay. Farm mortgage loans 
often were based on current market 
values which, if inflated, would mean 

• excessive loans. Later when farm earn
ings declined to low levels, farmers 
were under pressure to meet heavy fi
nancial obligations; and in an effort to 
obtain the income necessary to meet 
payments on loans, they exploited the 
soils and planted cash crops on lands 
which should have remained in grass. 
This resulted in tremendous waste, 
farms declined in productivity, and 
eventually many loans were foreclosed 
with creditors taking heavy losses due 
to a decline in value of the farms which 
were security for mortgage loans. Thus, 
credit was a factor which contributed 
to loss of soil resources.

Fortunately, loans at present are 
based to a larger extent on long-time 
earning capacity of farms and, when 
properly made, such farm mortgage 
loans can contribute to conservation of 
our soils. However, before pointing 
out how credit may aid in conservation, 
it might be well to elaborate further
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on how poor soil management and 
bad farming practices, coupled with 
unwise use of credit, have resulted in 
soil wastage. This can be done by re
ferring to actual cases as illustrations.

The following is a case of a farm in 
the western part of the Cotton Belt 
which, due to neglect by the operator, 
resulted in serious loss to the lender. 
The farm consisted of 163 acres and 
was security for a farm mortgage loan 
of $8,000 made in 1925. At the time 
this loan was made the appraiser val
ued the land, which included 135 acres 
under cultivation and 28 acres of pas
ture, at $15,410 and buildings at 
$1,800, a total of $17,210. Poor man
agement and declining earnings re
sulted in delinquency in loan payments, 
and the bank acquired the property, 
resold it, and financed the new owner. 
The loan continued to give trouble 
and six years later the bank reacquired 
this property. At that time the bank 
had an investment of $8,984 in it, and 
the appraiser placed a normal market 
value of $4,200 on the farm. As a 
result of improper farming practices 
and neglect, the fertility of the farm 
was practically exhausted and the soil .  
badly eroded. In fact, part of the farm 
was eroded to white rock subsoil which 
produces no vegetation. Here is an 
illustration of how a farm which was 
reasonably productive, in the course 
of a decade, through neglect and lack 
of good soil management, depreciated 
greatly in productivity with serious loss 
to both owners and the creditor.

The next is a case of a farm of 1,020 
acres in the Southeast. The farm 
had been operated over a long period 
of years by an owner who was a good 
operator and kept the fields and build
ings in good condition. Upon the 
death of this owner the widow took 
over the property and managed it with 
the assistance of a son. Long-term 
loans on the security of this farm were 
made in 1933 for a total of $7,125. 
At the time these loans were made the 
appraiser placed a normal agricultural 
value of $9,500 on the farm and esti

mated average annual cash farm in
come at $6,600 and net farm income 
of $2,960. The borrower continued 
to operate the farm with sharecroppers 
on a half-share basis, with practically 
all the cropland planted to cotton and 
corn and no soil-conserving practices 
being followed. The soil became se
riously depleted in fertility and badly 
eroded. With low production and low 
prices the loan had become delinquent 
by 1937. Early in 1940 the bank ac
quired the property by foreclosure and 
at that time the appraiser placed a 
normal agricultural value of $3,500 on 
the property and a recovery value of 
$5,000. The bank had difficulty in 
finding a buyer but succeeded in sell
ing the farm in 1941 for $5,000. With 
an investment of $8,145 in the prop
erty, the bank took a loss of $3,145. 
This same farm in the hands of a good 
operator following a sound soil-man- 
agement program could have been a 
successful operation which would have 
resulted in no difficulty for the lender.

Other cases might be cited, but the 
two farms to which reference has been 
made suffice to illustrate the point that 
poor management and operation of 
farms with lack of good soil manage
ment will result in serious depletion 
of soils, decline in the value of farms, 
and losses to creditors as well as the 
operators.

Farm mortgage contracts generally 
have contained no provisions to en
courage soil conservation. Usually 
mortgage contracts in addition to the 
formal provisions in regard to legal 
description of the property and steps 
to be taken in case of default have 
made only general reference to mainte
nance of the security. With the general 
recognition of the need for conserva
tion of our soils and the importance 
of maintaining the productivity of the 
security for farm loans, the time has 
arrived for giving consideration to in
cluding in farm mortgage contracts 
more specific and enforceable provi
sions for soil conservation. This should 

( Turn to page 41)
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T ire d  and th a n k fu l th a t th e  harvest is com p leted .



A b o v e :  C o tto n  in  th e  b a le .

B e lo w :  P o r k  ch o p s on  th e  h o o f .





A b o v e :  S ile n c e  a f te r  s to rm .

B e lo v o :  N ot q u ite  co ld  enou gh .



T n n k in n  k*ggest year in American agricultural history is going into
y  the record. Preliminary estimates place the 1948 gross farm

H  i  income at $41.2 billion, an all-time high and $1.5 billion moreBack than 1947.
It is understood, of course, that gross farm income is an 

inclusive term—taking into consideration the cash receipts from marketings, 
Government payments, the value of products consumed on farms, the rental 
value of farm houses, and cash income from off-the-farm sources, such as 
labor, dividends, royalties, etc. According to the Bureau of Agricultural 
Economics of the U. S. Department of Agriculture, it now seems fairly certain 
that farmers’ cash receipts from marketings during 1948 also will total larger 
than last year, instead of smaller as expected several months ago. There has 
been record or near record production of nearly all crops to help offset the 
decline in prices and increased production costs.

The Bureau says that crop receipts are a little below last year; and the gain 
in total receipts in 1948 will be due to an increase of about 5% in cash receipts 
from livestock and livestock products. Sales of most livestock and livestock 
products have been running a little lower than 1947 throughout the year, but 
the decline in marketings has been more than offset by price increases.

Cash receipts from meat animals will be up slightly. The total volume of all 
meat animals sold in 1948 is about 7% below 1947. Prices of meat animals, 
however, are up about 9% . Prices of cattle and calves average 20 to 25% 
higher than last year, sheep and lambs 10 to 15% higher, and hogs 3% lower.

Receipts from dairy products in 1948 will be about 10% above last year. 
Total milk production is down about 3%, but milk prices are averaging about 
12% higher. Receipts from poultry and eggs will be about 5% greater than 
last year. A marked decrease in sales of chickens and turkeys reflects a corre
sponding reduction in numbers raised. Sales of eggs show little change, as 
a reduction in number of layers is about offset by increased egg production 
per layer. Prices of eggs and poultry, however, are above last year, especially 
those of turkeys.

The Bureau estimates that farmers will receive about 2% less money from 
crop sales in 1948 than they received last year. Receipts from corn are down, 
partly because of relatively small marketings during the first half of the year 
and partly because of declining prices during the latter half. Lower marketings 
of tobacco have not been quite offset by slightly higher prices, and growers are 
receiving less money from tobacco than they received last year. Cash receipts 
from fruits are also below last year’s receipts. Most of the decline is due to 
lower average prices as production of total fruit changed very little. A decline 
in production of noncitrus fruits was about offset by increased production of 
citrus fruits.

Vegetable growers are receiving about as much money as last year. Prices
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of potatoes and sweetpotatoes are averaging higher than in 1947, but prices of 
other vegetables are lower. Cash receipts from truck crops for processing are 
down substantially as the quantity of crops used for this purpose is smaller than 
that used last year. This decline is not entirely offset by an increase in receipts 
from the sale of fresh vegetables; but growers are also getting more money from 
potatoes.

Receipts from wheat are probably about the same as last year’s receipts. Total 
marketings of wheat this year, including loans, are probably enough above those 
of last year to offset lower prices. The large 1948 cotton crop is moving to 
market at prices that are only a little below the prices of last year. Although 
regular sales of cotton may be no greater this year than last, the quantity going 
under loan is much larger; and total receipts from sales and loans combined will 
be above last year’s receipts.

Not every farmer nor every community, of course, is sharing in this bright 
picture. There have been individual catastrophies and local climatic disasters. 
The heat wave during August was of no little concern. But the final over-all 
record is a thing in which to rejoice. In it, beyond the prosperity and better 
living conditions for the farmer, is to be seen the advancement of American 
agricultural science—mechanization, plant breeding, the better use of plant food, 
etc.—a science which is taking many of the old hazards out of farming.

T? 7| l~l In the midst of our holiday warmth and plenty, most of us will
■i- i i l J  pause to think of the millions of people in the war-devastated coun

tries to whom the season is bringing little in the way of additional 
physical comforts. We wish we could share more, as the age-old “Peace on 
Earth, Good W ill Toward Men” comes to our ears or eyes.

Sharing takes organization. To be effective and equitable, needs and supplies 
must be surveyed. We have such organization in our community, state, and 
national set-ups, and now the world-wide Food and Agriculture Organization 
of the United Nations.

The fact that the 1948 conference was held in Washington, D. C., has brought 
the aims and purposes of this great organization much closer to the American 
people. There was much attendant publicity and, as is human, first-hand 
impressions are always deeper. As one scribe present at some of the proceedings 
put it, “One couldn’t help feeling it to be a momentous and novel thing—to 
witness Men of All Nations (almost) coming to consider the oldest art of 
mankind and to help solve the most common of human miseries—hunger.”

The two-week conference attended by 57 member countries highlighted the 
work of the three Commissions: I. A full-scale review and analysis of the world 
situation respecting production, marketing, and consumption of food and agri
cultural products, including fish and timber; II. A review of FAO’s technical 
activities during The past 12 months and its program of action for the next 
year; and III. Constitutional, administrative, and financial questions.

Although this year’s FAO conference is the fourth since the Organization was 
formed in Quebec in 1945, Director-General N. E. Dodd said, “FAO is not 
through with pioneering; indeed, it must never be, for its job is always to push 
the frontiers of plenty against the desert of want. . . . Like every great human 
advancement, FAO began with an inspiring conception—a great design. The 
design which must be wrought is that mankind need not be hungry, ill-housed 
or ill-clothed, if we will share and apply the knowledge of how to produce, 
distribute, and utilize the products of the soil and the waters.”
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Season Average Prices Received

Cotton Tobacco Potatoes 
Cents Cents Cents 

Crop Year per lb. per lb. per bu.

by Farmers for Specified Commodities *
Sweet

Potatoes Corn Wheat Hay Cottonseed 
Cents Cents Cents Dollars Dollars Truck 

per bu. per bu. per bu. per ton per ton Crons
Aug.-July July-June July-June Oct.-Sept. July-June Julv-June Julv-June

Av. Aug. 1909
July  1 9 1 4 . . . 12 .4 10 .0 6 9 .7 8 7 .6 64 .2 88 .4 11.87 22 .55  . . . .1923.................... 2 8 .7 19 .0 9 2 .5 120.6 82 .5 9 2 .6 13.08 41 .231924.................... 2 2 .9 19 .0 6 8 .6 149.6 106.3 124.7 12.66 33 .251925.................... 19 .6 16 .8 170.5 165.1 6 9 .9 143.7 12.77 31 .591926.................... 12 .5 17 .9 131.4 117.4 7 4 .5 121.7 13.24 22.04

1927.................... 2 0 .2 2 0 .7 101.9 109.0 8 5 .0 119.0 10.29 34 .831928.................... 18 .0 2 0 .0 53 .2 118.0 84 .0 9 9 .8 11.22 34 .171929.................... 1 6 .8 18 .3 131.6 117.1 7 9 .9 103.6 10.90 30 .921930.................... 9 .5 12 .8 9 1 .2 108.1 59 .8 67 .1 11.06 22 .04
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .971932.................... 6 .5 10 .5 3 8 .0 5 4 .2 3 1 .9 38 .2 6 .2 0 10.33
1933.................... 10 .2 13 .0 8 2 .4 6 9 .4 52 .2 7 4 .4 8 .09 12.88
1934.................... 12 .4 2 1 .3 4 4 .6 7 9 .8 81 .5 8 4 .8 13.20 33 .00  ___
1935.................... 11.1 18 .4 59 .3 70 .3 65 .5 8 3 .2 7 .5 2 30 .54  ___
1936.................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11.20 33 .3 6  ___
1937..............* . 8 .4 2 0 .4 5 2 .9 8 2 .0 5 1 .8 96 .2 8 .74 19.51 ___
1938.................... 8 .6 19 .6 5 5 .7 7 3 .0 4 8 .6 56 .2 6 .7 8 21.79  ___
1939.................... 9 .1 15 .4 69 .7 74 .9 56 .8 69.1 7 .9 4 21.17  ___
1940.................... 9 .9 16 .0 54 .1 8 5 .5 6 1 .8 68 .2 7 .5 8 21 .73 ___
1941.................... 17 .0 2 6 .4 8 0 .7 9 4 .0 75 .1 94 .4 9 .67 47 .65
1942.................... 19 .0 3 6 .9 117.0 119.0 91 .7 110.0 10.80 45.61
1943.................... 19 .9 4 0 .5 131.0 204 .0 112.0 136.0 14.80 52 .10  ___
1944.................... 2 0 .7 4 2 .0 149.0 192.0 109.0 141.0 16.40 52 .70
1945.................... . 2 1 .2 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51.10  ___
1946.................... 2 8 .3 3 8 .2 124.0 219 .0 156.0 191.0 17.30 71 .40  ___
1947

D ecem ber.. . . 34 .0 6 4 6 .9 172.0 204 .0 237 .0 279 .0 18.10 94 .80  ___
1948

January ........ . 33 .1 4 4 5 .9 186.0 217 .0 246 .0 281 .0 18.70 95 .10  ___
February ,, 30 .71 3 8 .5 193.0 231.0 192.0 212 .0 19.60 88 .60  ___
M arch........... 31 .7 7 2 9 .6 196.0 237 .0 211 .0 221 .0 19.70 87 .90  ___
April.............. . 34 .1 0 3 1 .2 209 .0 240 .0 219 .0 229.0 19.40 89 .40  ___
M ay ............... 35 .2 7 40 .1 196.0 244 .0 216 .0 222 .0 18.30 90.70  ___
Ju n e............... 3 5 .22 4 1 .7 187.0 246 .0 216 .0 211 .0 17.90 92 .20  ___
Ju ly ................ 3 2 .99 4 3 .6 166.0 2 62 .0 202 .0 203 .0 18.20 96 .00  ___
August.......... 30.41 4 7 .4 158.0 265 .0 191.0 196.0 17.80 76 .60  ___
September. . . 30 .94 4 6 .7 153.0 232 .0 178.0 197.0 18.00 68.10
October......... . 31 .0 7 5 0 .6 142.0 207 .0 138.0 198.0 18.40 63 .70  ___
N ovem ber... . 30 .52 4 2 .8 144.0 198.0 121.0 204 .0 18.40 69 .00  ___

Index Numbers (Aug. 1909—July 1914 =  100)
1923...................... 231 190
1924...................... 185 190
1925...................... 158 168
1926...................... 101 179
1927...................... 163 207
1928...................... 145 200
1929...................... 135 183
1930...................... 77 128
1931...................... 46 82
1932...................... 52 105
1933...................... 82 130
1934...................... 100 213
1935...................... 90 184
1936...................... 100 236
1937...................... 68 204
1938...................... 69 196
1939...................... 73 154
1940...................... 80 160
1941...................... 137 264
1942...................... 153 369
1943...................... 160 405
1944...................... 167 420
1945...................... 171 366
1946...................... 228 382
1947

D ecem ber.. . . 275 469
1948

January.......... 267 459
February........ 248 385
M arch.............. 256 296
April................ 275 312
M ay................. 284 401
Ju n e................. 284 417
Ju ly .................. 266 436
August............ 245 474
September. . . 250 467
October........... 251 506
N ovem ber.. . . 246 428

133 137 129 105 110 183
98 170 166 141 107 147 143

245 188 109 163 108 140 143
189 134 116 138 112 98 139
146 124 132 135 87 154 127

76 134 131 113 95 152 154
189 133 124 117 92 137 137
131 123 93 76 93 98 129

66 83 50 44 73 40 115
55 62 50 43 52 46 102

118 79 81 84 68 57 91
64 91 127 96 111 146 95
85 80 102 94 63 135 119

164 106 163 116 94 148 104
76 93 81 109 74 87 110
80 83 76 64 57 97 88

100 85 88 78 67 94 91
78 97 96 77 64 96 111

116 107 117 107 81 211 129
168 136 143 124 91 202 163
188 232 174 154 125 231 245
214 219 170 160 138 234 212
205 232 198 170 127 227 224
178 249 212 209 146 317 204

247 232 369 316 152 420 294

267 247 383 318 158 422 320
277 263 299 240 165 393 320
281 270 329 250 166 390 295
300 273 341 259 163 396 340
281 278 336 251 154 402 262
268 280 336 239 151 409 213
238 298 315 230 153 428 213
227 302 298 222 150 340 172
220 264 277 223 152 302 150
204 236 215 224 155 282 176
207 226 188 231 155 306 186
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Wholesale Prices of Ammoniates

Nitrate Sulphate
of soda of ammonia

bulk per bulk per
unit N unit N

1910-14 .................... $2 .6 8 $2 .85
1924.......................... 2 .9 9 2 .4 4
1925......................... 3 .1 1 2 .4 7
1926......................... 3 .0 6 2 .41
1927......................... 3 .01 2 .2 6
1928......................... 2 .6 7 2 .3 0
1929......................... 2 .5 7 2 .0 4
1930.......................... 2 .4 7 1.81
1931.......................... 2 .3 4 1 .4 6
1932......................... 1 .87 1.04
1933.......................... 1 .52 1.12
1934.......................... 1 .52 1 .20
1935.......................... 1 .47 1 .15
1936......................... 1 .53 1.23
1937......................... 1 .63 1 .32
1938......................... 1 .69 1 .3 8
1939.......................... 1 .69 1 .35
1940 ..................... 1 .69 1 .36
1941......................... 1 .69 1.41
1942......................... 1 .74 1.41
1943......................... 1 .7 5 1 .42
1944......................... 1 .75 1 .42
1945......................... 1 .75 1 .4 2
1946......................... 1 .97 1 .44
1947

Decem ber......... 2 .71 1 .78
1948

Jan u ary ............. 2 .7 8 1.83
February........... 2 .7 8 1 .90
M arch................ 2 .7 8 1 .90
A pril................... 2 .7 8 1 .90
M ay .................... 2 .7 8 1 .90
Ju n e .................... 2 .7 8 1 .90
Ju ly ..................... 2 .7 8 2 .0 7
August............... 2 .91 2 .1 0
Septem ber. . . . 3 .0 0 2 .2 0
O ctober............. 3 .0 0 2 .2 0
November........ 3 .0 0 2 .2 0

Fish scrap, Tankage 
dried 11 %

11-12%  ammonia,
ammonia, 15%  bone

Cottonseed 15%  bone phosphate,
meal phosphate, f.o.b. Chi*

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

$ 3 .5 0  $3 .5 3  $3 .37
5 .8 7  5 .0 2  3 .6 0
5 .4 1  5 .3 4  3 .9 7
4 .4 0  4 .9 5  4 .3 6
5 .0 7  5 .8 7  4 .3 2
7 .0 6  6 .6 3  4 .9 2
5 .6 4  5 .0 0  4 .61
4 .7 8  4 .9 6  3 .7 9
3 .1 0  3 .9 5  2 .11
2 .1 8  2 .1 8  1.21
2 .9 5  2 .8 6  2 .0 6
4 .4 6  3 .1 5  2 .6 7
4 .5 9  3 .1 0  3 .0 6
4 .1 7  3 .4 2  3 .5 8
4 .9 1  4 .6 6  4 .0 4
3 .6 9  3 .7 6  3 .1 5
4 .0 2  4 .4 1  3 .8 7
4 .6 4  4 .3 6  3 .3 3
5 .5 0  5 .3 2  3 .7 6
6 .1 1  5 .7 7  5 .0 4
6 .3 0  5 .7 7  4 .8 6
7 .6 8  5 .7 7  4 .8 6
7 .8 1  5 .7 7  4 .8 6

11 .04  7 .3 8  6 .6 0

15 .98  11.71 12 .75

16 .22  11.71 12.75
15 .03 12 .15 12 .75
13 .68  12 .06  12 .75
13 .87  11.71 12 .75
13 .77  9 .5 4  12.75
14 .69  9 .1 1  8 .2 3
14 .56  9 .2 2  8 .8 0
10.91 9 .7 6  8 .9 2
10 .70  9 .8 7  9 .1 8

9 .3 1  9 .9 8  9 .41
11 .00  10.31 10 .44

Index Numbers (1910-14 =  100)
1924............................. I l l 86 168 142 107
1925............................. 115 87 155 151 117
1926............................. 113 84 126 140 129
1927............................. 112 79 145 166 128
1928............................. 100 81 202 188 146
1929............................. 96 72 161 142 137
1930............................. 92 64 137 141 12
1931............................. 88 51 89 112 63
1932............................. 71 36 62 62 36
1933............................. 59 39 84 81 97
1934............................. 59 42 127 89 79
1935............................. 57 40 131 88 91
1936............................. 59 43 119 97 106
1937............................. 61 46 140 132 120
1938............................. 63 48 105 106 93
1939............................. 63 47 115 125 115
1940............................. 63 48 133 124 99
1941............................. 63 49 157 151 112
1942............................. 65 49 175 163 150
1943............................. 65 50 180 163 144
1944............................. 65 50 219 163 144
1945............................. 65 50 223 163 144
1946............................. 74 51 315 209 196
1947

378December.............. 101 62 457 332
1948

378Jan u ary ................. 104 64 463 332
February............... 104 67 429 344 378
M arch ..................... 104 67 391 342 378
April....................... 104 67 396 332 378
M ay ........................ 104 67 393 270 378
Ju n e ........................ 104 67 420 258 244
Ju ly ......................... 104 73 416 261 261
A ugust................... 109 74 312 276 265
Septem ber............ 112 77 306 280 272
O ctober.................. 112 77 266 .. ■ 283 279
November............. 112 77 314 292 310

High grade 
ground 
blood, 

16-17%  
ammonia, 
Chicago, 

bulk, 
per unit N 

$3 .52
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 .2 7  
3 .6 5
4 .2 5  
4 .8 0  
3 .5 3
3 .9 0  
3 .3 9  
4 .4 3
6 .7 6  
6 .6 2
6 .7 1
6 .71  
9 .3 3

12.81

13.28
12.60
9 .4 7  
8 .3 5  
7 .8 9  
8 .2 4
8 .7 3  
8 .9 8  
9 .0 3
9 .4 8  

10.68

121
135
139
162
170
162
130

70 
39
71 
93

104
131 
122 
100 
111

96
126
192
189
191
191
265

364

377
358
269
237
224
234
248
255
257
269
303
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Wholesale Prices of Phosphates and Potash **
Tennessee
phosphate 

Super- Florida rock, 
phosphate land pebble 75%  f.o.b.

Balti 68%  f.o.b. mines,
more, mines, bulk, bulk,

per unit per ton per ton
1910-14 ............... . $0 ,536 $3.61 $4 .88
1924...................... .502 2 .31 6 .6 0
1925...................... .600 2 .4 4 6 .1 6
1926...................... .598 3 .2 0 5 .5 7
1927...................... .525 3 .0 9 5 .5 0
1928...................... .580 3 .1 2 5 .5 0
1939...................... .609 3 .1 8 5 .5 0
1930...................... .542 3 .1 8 5 .5 0
1931...................... .485 3 .1 8 5 .5 0
1932...................... .458 3 .1 8 5 .5 0
1933...................... .434 3 .11 5 .5 0
1934...................... .487 3 .1 4 5 .6 7
1935...................... .492 3 .3 0 5 .6 9
1936...................... .476 1 .85 5 .5 0
1937...................... .510 1 .85 5 .5 0
1938...................... .492 1 .85 5 .5 0
1939...................... .478 1 .90 5 .5 0
1940...................... .516 1 .90 5 .5 0
1941...................... .547 1 .94 5 .6 4
1942...................... .600 2 .1 3 6 .2 9
1943...................... .631 2 .0 0 5 .9 3
1944...................... .645 2 .1 0 6 .1 0
1945...................... .650 2 .2 0 6 .2 3
1946...................... .671 2 .41 6 .5 0
1947

D ecem ber.. .  . .760 3 .4 2 6 .6 0
1948

Janu ary .......... .760 3 .4 2 6 .6 0
February. . . . .760 3 .4 2 6 .6 0
M arch............. .760 3 .4 2 6 .6 0
A pril................ .760 4 .11 6 .6 0
M ay ................. .760 4 .61 6 .6 0
Ju n e................. .760 4 .61 6 .6 0
Ju ly .................. .770 4 .61 6 .6 0
August............ .770 4 .61 6 .6 0
September. . . .770 4 .61 6 .6 0
October........... .763 4 .61 6 .6 0
November .770 4 .61 6 .6 0

M uriate Sulphate Sulphate Manure
of potash of potash of potash salts

bulk, in bags, magnesia, bulk.
per unit. per unit. per ton, per unit,
c.i.f. At c.i.f. At c.i.f. At c.i.f. At

lantic and lantic and lantic and lantic and
Gulf ports1 Gulf ports1 Gulf ports1 Gulf ports1

$0,714 $0,953 $24.18 $0,657
.582 .860 23.72 .472
.584 .860 23.72 .483
.596 .854 23.58 .537
.646 .924 25.55 .586
.669 .957 26.46 .607
.672 .962 26.59 .610
.681 .973 26.92 .618
.681 .973 26.92 .618
.681 .963 26 .90 .618
.662 .864 25 .10 .601
.486 .751 22 .49 .483
.415 .684 21 .44 .444
.464 .708 22 .94 .505
.508 .757 24 .70 .556
.523 .774 15.17 .572
.521 .751 24.52 .570
.517 .730 24.75 .573
.522 .780 25 .55 .367 1
.522 .810 25 .74 .205
.522 .786 25 .35 .195
.522 .777 25 .35 .195
.522 .777 25 .35 .195
.508 .769 24 .70 .190

.375 .669 14.50 .200

.375 .669 14.50 .200

.375 .669 14.50 .200

.375 .669 14.50 .200

.375 .669 14.50 .200

.375 .669 14.50 .200

.330 1 .634 1 12.76 1 .176

.353 .676 13.63 .188

.353 .678 13.63 .188

.353 .678 13.63 .188

.375 .720 14.50 .200

.375 .720 14.50 .200

192 4 ................................  94
192 5 ......................... 110
192 6 ......................... 112
192 7 ............................... 100
192 8 ......................... 108
192 9 ............................... 114
193 0 ............................... 101
193 1 ......................... 90
1932 ......................... 85
193 3 ................................ 81
193 4 ................................ 91
193 5 ......................... 92
1936 ......................... 89
193 7 ........................  95
193 8 ........................  92
193 9 ........................  89
194 0 ........................  96
194 1 ............................... 102
194 2 ............................... 112
194 3 ............................... 117
194 4 ........................  120
194 5 ..............................  121
194 6 ............................... 125
1947

December  142
1948

January   142
February  142
M arch......................  142
A pril......................... 142
M ay.......................... 142
Ju n e.......................... 142
Ju ly ........................... 144
August..................... 144
September. . . .  144
October  142
November  144

Index Numbers (1910-14 =

64 135 82
68 126 82
88 114 83
86 113 90
86 113 94
88 113 94
88 113 95
88 113 95
88 113 95
86 113 93
87 110 68
91 117 58
51 113 65
51 113 71
51 113 73
53 113 73
53 113 72
54 110 73
59 129 73
55 121 73
58 125 73
61 128 73
67 133 71

95 135 68

95 135 08
95 135 68
95 135 08

114 135 08
128 135 08
128 135 02
128 135 65
128 135 05
128 135 65
128 135 08
128 135 08

90 98 72
90 98 74
90 98 82
97 106 89

100 109 92
101 110 93
102 111 94
102 111 94
101 111 94
91 104 91
79 93 74
72 89 68
74 95 77
79 102 85
81 104 87
79 101 87
77 102 87
82 106 87
85 106 84
82 105 83
82 105 83
82 105 83
81 102 82

70 60 83

70 60 83
70 60 83
70 60 83
70 60 83
70 60 83
67 53 80
71 56 82
71 56 82
71 56 82
76 60 83
76 60 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 
modifies of all corn- 
bought* modifies t

Fertilizer 
material J

Chemical
ammoniates

Organic
ammoniates

Superphos
phate Potash**

1924. . 143 152 143 103 97 125 94 79
1 9 2 5 .. 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
1 9 2 9 .. 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
1 9 3 6 .. 114 124 118 73 47 107 89 69
1 9 3 7 . .............. 122 131 126 81 50 129 95 75
1938................ , 97 123 115 78 52 101 92 77
1939 ................ 95 121 112 79 51 119 89 77
1940 ................ 100 122 115 80 52 114 96 77
1941................ 124 131 127 86 56 130 102 77
1942................ 159 152 144 93 57 161 112 77
1943................ 192 167 151 94 57 160 117 77
1944................ 195 176 152 96 57 174 120 76
1945................ 202 180 154 97 57 175 121 76
1946................ 233 203 177 107 62 240 125 75
1947

December. . 301 262 236 138 81 400 142 71
1948 

Ja n u a ry .. . 307 266 242 139 83 403 142 71
February.,. 279 263 233 139 85 393 142 71
M arch .. . . 283 262 233 137 85 379 142 71
April......... 291 264 238 137 85 380 142 71
M ay......... 289 265 239 137 85 370 142 71
June......... 295 266 241 128 85 309 142 65
Ju ly .......... 301 266 247 231 88 317 144 68
August. . . . 293 266 247 129 91 285 144 68
September . 290 265 247 131 94 287 144 68
O ctober.. . 277 263 243 130 94 277 142 72
November . 271 261 240 134 94 311 144 72

* U. S. D. A. figures. Beginning Jan u ary  1946 farm  prices and index numbers of 
specific farm  products revised from a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-commodity index.

t  Departm ent of Labor index converted to 1910-14 base.t The Index numbers of prices of fertilizer m aterials are based on original study 
made by the Departm ent of A gricultural Economics and Farm  Management, 
Cornell University, Ithaca, New York. These indexes are  complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942.

1 AU p o tash  s a lts  n o w  quoted F.O.B. m ines o n ly : m anure sa lts  since Ju n e  1941, 
o th e r c a rr ie rs  since Ju n e  1947.

** The w eig h ted  a v e ra g e  o f  p rices a c tu a lly  paid fo r  potash  is lo w e r than  the  
an n u a l a v e ra g e  because since 1920 o v e r  90%  o f th e  p o tash  used in a g ric u ltu re  has  
been co n trac ted  fo r  d u rin g  th e  d iscount period . Since 1937, th e  m axim um  discount 
has been 12 % . A pplied to  m u ria te  o f po tash , a  . p rice  s lig h t ly  above $.471 per  
u n it KtO th u s m ore n e a r ly  ap p ro x im ates th e  an n u a l a v e ra g e  th an  do p rices based  
on a r ith m e tic a l a v e ra g e s  o f m on th ly  qu otation s.
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T h U  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 rtan t b u lle tin s , and lUu 
a ll  re c e 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 an ad a, re la tin g  to  F e r ti l is e r s , S o ils , C rop s, and E co n o m ics . A file  o f  th is  d ep artm ent o f  B E T T E R  
C R O P S  W IT H  P L A N T  FO O D  w ould p ro v id e  a  com p lete  in d ex  cov ering  a ll  p u b lica tio n s  fro m  these 
sou rces on  th e  p a r tic u la r  s u b je c ts  nam ed.

Fertilizers
"Sales of Commercial Fertilizers and of 

Agricultural Minerals Reported to Date for 
Quarter Ended September 30, 1948," Bn. of 
Chem., State Dept, of Agr., Sacramento 14, 
Calif., FM-173, Nov. 19, 1948.

"Fertilizers for 1949," Maritime Fertilizer 
Council, C. N. R. Agr. Dept., Moncton, N. B., 
Can.

"Copper Deficiency of Tung in Florida," 
Agr. Exp. Sta., Univ. of Fla., Gainesville, Fla., 
Bui. 447, Sept. 1948, R. D. Dickey, Matthew 
Drosdoff and Joseph Hamilton.

"Maying Manure from Organic Residues," 
Ga. Exp. Sta., Univ. System of Ga., Experi
ment, Ga., Press Bui. 604, Nov. 5, 1948, L. C. 
Olson.

"Fertilizers, Fertilizer Materials and Rock 
Phosphate Used in Illinois—July 1, 1947 to 
June 30, 1948," Dept, of Agron., Univ. of 111., 
Urbana, 111., Oct. 1948, E. E. DeTur\.

"Inspection of Commercial Fertilizers," Agr. 
Exp. Sta., Purdue Univ., Lafayette, Ind., Cir. 
341, May 1948.

"Official Report Maryland Inspection and 
Regulatory Service—Feed, Fertilizer and Lime 
Issue," College Park,, Md., Aug. 1948, Issue 
No. 207.

"Fertilizer Experiments on an Abnormal 
Orchard Soil," Agr. Exp. Sta., Univ. of Mass., 
Amherst, Mass., Bui. 444, Dec. 1947, J. K. 
Shaw.

"Tonnage of Different Grades of Fertilizer 
Sold in Michigan January 1 to June 30, 1948," 
Soil Science Dept., Mich. State College, East 
Lansing, Mich.

"Reports of Analyses of Commercial Ferti
lizers and Lime Materials Sold in New York 
State—January 1 to December 31, 1947," State 
Dept, of Agr. and Markets, Albany, N. Y., Bui. 
364, Aug. 1948.

"Major Soil Fertility Experiments, Corvallis 
Area, Oregon," Agr. Exp. Sta., Oreg. State Col
lege, Corvallis, Oreg., Sta. Cir. of Info. No. 
432, June 1948, W. L. Powers and C. V. 
Ruzek•

"Fertilizer Report for the Year 1947," Pa. 
Dept, of Agr., Harrisburg, Pa., Vol. 31, No. 2, 
March-April 1948.

"Facts to Consider in Fertilizing Farm 
Crops," Agr. Ext. Serv., Pa. State College,

State College, Pa., Cir. 313, Feb. 1948, J. B. R. 
Dickey.

"Inspection and Analysis of Commercial 
Fertilizers," Agr. Exp. Sta., Clemson Agr. Col
lege, Clemson, S. C., Bui. 375, Nov. 1948,
B. D. Cloaninger.

Soils
"Distribution of Microorganisms in the Soil 

as Affected by Plowing and Subtitling Crop 
Residues," Agr. Exp. Sta., Univ. of Nebr., Lin
coln, Nebr., Res. Bui. 155, May 1948, R. C. 
Dawson, V. T. Dawson, and T. M. McCalla.

"Monmouth County Soils; Their Nature, 
Conservation, and Use," Agr. Exp. Sta., Rut
gers Univ., New Brunswick, N. J., Bui. 738, 
March 1948, H. R. Cox. F. E. Bear, M. A. 
Clark, R. K. Craver, Neal Munch, G. A. 
Quackenbush, and K. P. Wilson.

"Magnesium Needs of New Jersey Soils," 
Agr. Exp. Sta., Rutgers Univ., New Brunswick. 
N. J., Bui. 739, May 1948, F. E. Bear and 
A. B. Prince.

"What Is A Conservation Farm Plan?" Soil 
Conservation Service, U.S.D.A., Washington,
D. C., USD A Leaflet No. 249, 1948.

"New Method Detects Specific Elements 
Deficient in Soils," Agr. Research Admin., 
U.S.D.A., Washington, D. C., R.A.S. 105(P), 
Oct. 1948.

Crops
"Report of the Minister of Agriculture for 

the Year Ending March 31st, 1947," Ont. Dept, 
of Agr., Toronto, Ont., Can., Sessional Paper 
No. 21, 1947.

"Twenty-seventh Annual Report of the Ca
nadian Plant Disease Survey 1947," Div. of 
Botany and Plant Pathology, Dominion Dept, 
of Agr., Ottawa, Ont., Can., 1948.

"Hybrid Sweet Corn," Agr. Exp. Sta., New 
Haven, Conn., Bui. 518, June 1948, W. R. 
Singleton.

"Annual Report, 1947-1948," State Board 
of Agr., Dover, Del., Vol. 38, No. 3, Issued for 
quarter ended June 30, 1948.

"Strawberry Production," Agr. Ext. Serv., 
Univ. of Fla., Gainesville, Fla., Bui. 136, Aug. 
1948, A. N. Brook*•

"Coastal Bermuda Grass," Coastal Plain Exp. 
Sta., Univ. System of Ga., T if ton, Ga., Cir. 10 
(Rev.), July 1948, G. W. Burton.

3 7
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" Sugarcane— An Economical Winter Rough
age for the Lower Coastal Plain of Georgia" 
Coastal Plain Exp. Sta., Univ. System of Ga., 
Tifton, Ga., Cir. 13, Aug. 1948, J. W. Steven
son and B. L. Southwell.

"Commercial Peach Varieties in Georgia," 
Ga. Exp. Sta., Univ. System of Ga., Experi
ment, Ga., Press Bui. 602, Oct. 20, 1948, F. F. 
Cowart and E. F. Savage.

"Planting and Care of the Young Muscadine 
Grape Vineyard," Ga. Exp. Sta., Univ. System 
of Ga., Experiment, Ga., Press Bui. 603, Nov. 
1, 1948, B. O. Fry and M. M. Murphy.

"The Hawaiian Hibiscus," Agr. Ext. Serv., 
Univ. of Hawaii, Honolulu 10, T. H., Ext. Cir. 
251, Aug. 1948, William Bern bower.

"Lawns for Hawaii," Agr. Ext. Serv., Univ. 
of Hawaii, Honolulu 10, T. H., Ext. Cir. 255, 
Oct. 1948, William Bembower.

"Red Clover for Illinois," Agr. Ext. Serv., 
Univ. of 111., Urbana, 111., Cir. 627, Sept. 1948, 
David Heusin\veld.

"Artificial Lighting for Forcing Greenhouse 
Crops," Agr. Exp. Sta., Purdue Univ., Lafa
yette, Ind., S. B. 533, Aug. 1948, A. P. With
row.

"Haw\eye Soybeans for Indiana," Agr. Exp. 
Sta., Purdue Univ., Lafayette, Ind., Cir. 343, 
A. H. Probst and G. H. Cutler.

"Growing Grapes in Iowa," Agr. Exp. Sta., 
Iowa State College, Ames, Iowa, Bui. P90, May 
1948.

"A Preliminary Report of Tests Conducted 
by the Crops and Soils Department of the Loui
siana Agricultural Experiment Station, 1947," 
Agr. Exp. Sta., La. State Univ., Baton Rouge, 
La.

"Science Serves Maine Agriculture—Sixty- 
fourth Annual Report of Progress, Year Ending 
June 30,1948," Agr. Exp. Sta., Univ. of Maine, 
Orono, Maine, Bui. 460, June 1948.

"Cranberry Growing in Massachusetts," Agr. 
Exp. Sta., Univ. of Mass., Amherst, Mass., Bui. 
447, April 1948, H. J. Franklin.

"Apple Varieties in Massachusetts," Agr. 
Ext. Serv., Univ. of Mass., Amherst, Mass., 
Ext. Leaflet 42, Rev. June 1948, R. A. Van 
Meter and W. D. W eek.

"Balancing Agriculture with Industry—  
Second Report to the Legislature (Biennium 
1946-1948)," Miss. Agr. and Indus. Board, 
Jackson, Miss.

"Highlights of the Work of the Mississippi 
Experiment Station, Sixteenth Annual Report 
for the Fiscal Year Ending June 30, 1947," 
Miss. State College, State College, Miss.

"Red Clover for Grazing, Hay and Seed," 
Ext. Serv., Miss. State College, State College, 
Miss., Ext. Agron. Folder 4 (10M ), Sept. 1948, 
W. R. Thompson.

"Pasture Information," Agr. Ext. Serv., Miss. 
State College, State College, Miss., Miss. L. No. 
4, Agron. 9/48— 10M, W. R. Thompson.

"61st Annual Report." Agr. Exp. Sta., Univ. 
of Nebr., Lincoln, Nebr., May 1948.

"What Oats Shall I Grow?" Agr. Ext. Serv.,

Univ. of Nebr., Lincoln, Nebr., Ext. Cir. 177, 
Jan. 1948, C. O. Gardner.

"Shall We Grow Hubam Sweetclover?" Agr. 
Ext. Serv., Univ. of Nebr., Lincoln, Nebr.,
E. C. 178, Feb. 1948, D. L. Gross.

"Cane Fruit Culture," Agr. Ext. Serv., Univ. 
of N. H., Durham, N. H., Cir. 289, June 1948, 
L. P. Latimer.

"Science and the Land," Agr. Exp. Sta., Rut
gers Univ., New Brunswick,\, N. J., N. J. 68th 
Ann. Rpt., 1946-47.

"Bush Fruits in the Home Garden," Agr. 
Exp. Sta., Rutgers Univ., New Brunswick 
N. J., Cir. 509, Feb. 1948, E. G. Christ and
F. A. Gilbert.

"Thirty-second Annual Report of the New 
Jersey State Dept, of Agriculture, July 1, 1946 
—June 30, 1947," Trenton, N. J., June 30,
1947.

"Trees and Products of Farm Woodlands," 
Ext. Serv., Cornell Univ., Ithaca, N. Y., Ext. 
Bui. 722, May 1948, J. A. Cope.

"Varieties of Fruit for New York" Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Ext. Bui. 
733, June 1948.

"Symbiotic Segregation of Strains of the 
Root Nodule Bacteria by Leguminous Plants," 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y., 
Memoir 279, April 1948, J. K. Wilson.

“Suggestions to Dry Bean Growers—Varie
ties, Seed and Fertilizer Practices," Ext. Serv., 
N. Y. State College, Ithaca, N. Y.

"Producing Pastures and Hay in North Caro
lina," Ext. Serv., Univ. of N. C., Raleigh, 
N. C., Ext. Cir. 323, Aug. 1948.

"Changing Times—1947 Annual Report," 
Ext. Serv., Univ. of N. C., Raleigh, N. C., 
April 1948.

"Establishing and Improving Permanent 
Pastures in North Carolina," Agr. Exp. Sta., 
N. C. State College, Raleigh, N. C„ Sta. Bui. 
338, Rev. May 1948, W. W. Wood house, Jr., 
and R. L. Lovvorn.

"Investigations in Peanut Plot Technique," 
Agr. Exp. Sta., N. C. State College, Raleigh, 
N. C., Tech. Bui. 86, Jan. 1948, H. F. Robin
son, J. A. Rigney, and P. H. Harvey.

"1947 Hybrid Corn Field Trials," Agr. Exp. 
Sta., N. D. Agr. College, Fargo, N. D., Agron. 
Mimeo. Cir. 79, Jan. 1948, William Wiidakas, 
V. T. Walhood, and L. A. Jensen.

"Farm Science and Practice," Agr. Exp. Sta., 
Wooster, Ohio, Bui. 674, 66th Ann. Rpt., Feb.
1948.

"White Burley Tobacco From Setting to 
Harvest," Agr. Ext. Serv., Ohio State Univ., 
Columbus, Ohio, Bui. 297, May 1948, Paul 
Haag and D. R. Dodd.

"Oklahoma Crops and Soils, 1947," Agr. 
Exp. Sta., Okla. A & M College, Stillwater, 
Okla.. Bui. B-319, March 1948.

"Better Oats for Oklahoma," Agr. Exp. Sta., 
Okla. A €r M College, Stillwater, Okla., Bui. 
B-322, Sept. 1948.

"Oklahpma 4-H Corn Club Manual," Ext. 
Serv., Okla. A & M College, Stillwater, Okla., 
Cir. 324 (Rev.), Wesley Chaffin.
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"Pastures in Oklahoma,” Ext. Serv., Okla. 
A & M College, Stillwater, Okla., Cir. 482, 
Sam Durham.

"The Oklahoma Vegetable Research Station 
at Bixby,” Agr. Exp. Sta., Bixby, Okla., Mimeo. 
Cir. M-174, June 1948.

",Small Greenhouses for Amateur Garden
ers," Federal Coop. Ext. Serv., Oreg. State 
College, Corvallis, Oreg., Ext. Cir. 459, Aug. 
1945, (Rev. Feb. 1948), A. G. B. Bouquet.

"Growing Carrots for Market and Manu
facture,” Federal Coop. Ext. Serv., Oreg. State 
College, Corvallis, Oreg., Ext. Cir. 517 (Rev. 
of Cir. 363), April 1948, A. G. B. Bouquet.

"Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College, Pa., Supple
ment No. 3 to Bui. 488, The 60th Annual 
Report, June 1948.

"Science for the Farmer," Agr. Exp. Sta., 
Pa. State College, State College, Pa., Sup. 1 to 
Bui. 502, 61st Ann. Rpt., Oct. 1948.

"The Pennsylvania Corn Performance Tests, 
1947," Agr. Exp. Sta., Pa. State College, State 
College, Pa., Paper No. 1447, Journal Series, 
L. L. Huber, B. L. Seem, B. F. Coon, and 
M. D. John.

"Soybean Trials in Puerto Rico," Agr. Exp. 
Sta., Univ. of Puerto Rico, Rio Piedras, P. R., 
Bui. 74, Sept. 1947, J. P. Rodriquez.

"Bamboo Culture and Utilization in Puerto 
Rico,” Agr. Research Admin., Federal Exp. 
Sta., Mayaquez, P. R., Cir. 29, April 1948,
D. G. White.

"Rhode Island Estimated Farm Income in
1947,” Agr. Exp. Sta., Kingston, R. I., Con
tribution 722, 60th Ann. Rpt., March 1948.

"Weed-free Compost and Seedbeds for 
Turf," Agr. Exp. Sta., R. I. State College, 
Kingston, R. I., Misc. Publ. No. 31, Rev. May
1948, J. A. DcFrance.

"All-year Pasturing With and Without Con
centrates for Dairy Cows!’ Agr. Exp. Sta., 
Univ. of Tenn., Knoxville, Tenn., Bid. 207, 
May 1948, B. P. Hazlewood.

"Keep Tennessee Green in Winter,” Agr. 
Ext. Serv., Univ. of Tenn., Knoxville, Tenn., 
Leaflet 101, July 1948.

"Your First 4-H Garden,’’ Agr. Ext. Serv., 
Univ. of Tenn., Knoxville, Tenn., Publ. 305, 
Jan. 1948.

"Mechanized Production of Cotton in 
Texas," Agr. Exp. Sta., Texas A & M, College 
Station, Texas, Bui. 704, Sept. 1948, H. P. 
Smith and D. L. Jones.

"Summer Grazing Experiments on Native 
Grassland at Spur, 1942-47," Agr. Exp. Sta., 
Texas A & M, College Station, Texas, P. R. 
1123, June 21, 1948, R. E. Dickson, C. E. 
Fisher, and P. T. Marion.

"Shrubs for Year-round Color’’ Ext. Serv., 
Texas A & M, College Station, Texas, C-253, 
1948, Sadie Hatfield.

"Fruit and Nut Varieties for Virginia," Agr. 
Ext. Serv., Blacksburg, Va., Bui. 172, May 
1948.

"Growing and Marketing Irish Potatoes in 
Virginia," Agr. Ext. Serv., Blacksburg, Va., 
Cir. 471, June 1948, A. V. Watts, F. S. An
drews, and J. L. Maxton.

"Growing and Marketing Sweet Potatoes in 
Virginia," Agr. Ext. Serv., Blacksburg, Va., 
Cir. 473, June 1948, F. S. Andrews, A. V. 
Watts, and J. L. Maxton.

"Alfalfa Production,” Agr. Ext. Serv., Va. 
Polytechnic Inst., Blacksburg, Va., Ext. Cir. 
374 (Rev.), Oct. 1948.

"Do’s and Don’ts for Delicious," Ext. Serv., 
State College of Wash., Pullman, Wash., Ext. 
Cir. 124, Sept. 1948.

"Irrigation Experiment Station Research Pro
gram, 1948" State College of Wash., Pullman, 
Wash.

"What’s New in Farm Science," Agr. Exp. 
Sta., Univ. of Wis., Madison, Wis., Bui. 474, 
Jan. 1948.

"Grass Silage Saves Feed and Cuts Costs," 
Agr. Ext. Serv., Univ. of Wis., Madison, Wis., 
Stencil Cir. 277, June 1948, G. Bohstedt, 
W. H. Peterson, F. W. Duffee, and N. N. 
Allen.

"Turn to Grassland Farming Now to Keep 
Our Land Green!’ Agr. Exp. Sta., Univ. of 
Wis., Madison, Wis., Stencil Bui. 4, Feb. 1948.

"Varieties of Oats for Wyoming," Agr. Exp. 
Sta., Univ. of Wyo., Laramie, Wyo., Bui. 284, 
May 1948, D. L. Klingman.

"Effects of Awns on Yield and Market 
Qualities of Wheat," U. S. D. A., Washington,
D. C„ Cir. 783, June 1948.

"Cooperative Studies of Sweetpotato-plant 
Production," U. S. D. A., Washington, D. C„ 
Cir. 787, June 1948.

"Lonchocarpus, Derris, and Pyrethrum Cul
tivation and Sources of Supply," U. S. D. A., 
Washington, D. C., Misc. Publ. 650, May 1948,
E. C. Higbee.

"Tree Breeding at the Institute of Forest 
Genetics," Forest Service, U. S. D. A., Wash
ington, D. C., Misc. Publ. 659, 1948.

"Inversion of Sucrose and Other Physiologi
cal Changes in Harvested Sugarcane in Louisi
ana," U. S. D. A., Washington, D. C., Tech. 
Bui. 939, July 1948, J. I. Lauritzen, R. T. 
Balch, and C. A. Fort.

"Bicolor Lespedeza for Quail and Soil Con
servation in the Southeast," U. S. D. A., Wash
ington, D. C., Leaflet No. 248, July 1948, 
V. E. Davison.

"How to Get More Milk front Your Pas
tures,” Bn. of Dairy Ind., U. S. D. A., Wash
ington, D. C., PA-47, Aug. 1948.

"Grass Roots Conservation for Pasture and 
Range," Prod, and Marketing Admin., U. S. 
D. A., Washington, D. C., PA-55, June 1948.

"Crotalarias Add Superior Summer Soil-im
proving Crops in the South," R.A.S. 99(P); 
"Improved Vetch Varieties Established Com
mercially," R.A.S. 100(P); "Big-trefoil Proved 
Valuable as Forage Crop for the West and 
South," R.A.S. 101(P); "New Varieties of
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Lespedeza "Extend Us Use and Increase Pro
duction,” R.A.S. 102 (P ); "Alyceclover and 
Hairy Indigo Boost Southern Livestock. Farm
ing,” R.A.S. 103(P ); "Sweet Lupines Offer an 
Additional Livestock Feed Crop to Southern 
Farmers,’’ R.A.S. 104(P); ",New Wilt-resistant 
Tobacco Variety Worth $2,000,000 Annually,” 
R.A.S. 106(P ); "Hybrid Seed Produces % 
Billion Bushels More Corn Annually," R.A.S. 
108(P ); Issued Oct. 1948, Agr. Research 
Admin., U.S.D.A., Washington, D. C.

Economics
"Alfalfa Production Practices and Cost Com

parisons," Agr. Exp. Sta., Univ. of Ariz., Tuc
son, Ariz., Bui. 215, Sept. 1948, C. E. Robert
son.

"Harvesting Methods and Costs for Alfalfa 
and Other Hay Crops in Mississippi County, 
Arkansas, 1945," Agr. Exp. Sta., Univ. of Ark., 
Fayetteville, Ark-, Bui. 481, June 1948, M. W. 
Slusher and V. B. Fielder.

"Adjustments for Connecticut Agriculture 
in 1949,” Ext. Serv., Univ. of Conn., Storrs, 
Conn., Sept. 1948, S. B. Weeks and P. L. 
Putnam.

"The Farmer and the 1948 Agricultural 
Conservation Program,” Agr. Ext. Serv., Univ. 
of Hawaii, Honolulu 10, T. H., Cir. 252, Aug. 
1948, Z. C. Foster.

"An Average FHA Diversified Farm in 
Hawaii," Agr. Ext. Serv., Univ. of Hawaii, 
Honolulu 10, T. H., Cir. 256, Oct. 1948, R. E. 
Burton and H. E. Law.

"Prices Received by Louisiana Farmers, 1909-
1947," Agr. Exp. Sta., La. State Univ., Baton 
Rouge, La., Bui. 429, July 1948, J. P. Mont
gomery.

"Low-lncome Farmers in Missouri,” Agr. 
Exp. Sta., Univ. of Mo., Res. Bui. 413, April
1948, H. F. Lionberger.

"Cost of Producing Sugar Beets Tri-County 
Area, Nebraska, 1947,” Agr. Ext. Serv., Univ. 
of Nebr., Lincoln, Nebr., E. C. 883, July 1948, 
A. G. George.

"Declining Vegetable Yields Challenge New 
Jersey Farmers,” Agr. Exp. Sta., Rutgers Univ., 
New Brunswick, N. J., Cir. 519, Sept. 1948, 
J. W. Carncross.

"A Farm Program for North Carolina,” 
Agr. Ext. Serv., Univ. of N. C., Raleigh, N. C., 
Unno. Ext. Cir., July 1948.

"Farmers’ Cooperative Marketing and Pur
chasing Associations,” Ext Serv., N. D. Agr. 
College, Fargo, N. D., Cir. 191, April 1948,
H. G. Anderson.

"Farm Prices and Price Relationships of 
Sugar and Sugar Cane in Puerto Rico from 
1910 to 1945,” Agr. Exp. Sta., Univ. of Puerto 
Rico, Rio Piedras, P. R., Bui. 71, June 1947, 
J. J. Serralles, Jr.

"Changing Pattern of Hay Production in 
Tennessee,” Agr. Exp. Sta., Univ. of Tenn., 
Knoxville, Tenn., Rural Res. Series Mono. 
No. 234, May 14, 1948, B. H. Luebkf. 

"Opportunities for Getting Started in Farm

ing in Tennessee," Agr. Exp. Sta., Univ. of 
Tenn., Knoxville, Tenn., Rural Res. Series 
Mono. No. 235, May 25, 1948, H. J. Bonser.

"Economic Land Classification of Powhatan 
County,” Agr. Exp. Sta., Blacksburg, Va., Bui. 
416, May 1948, G. W. Patteson and A. J. 
Harris.

"Analysis of Hedging and Other Operations 
in Grain Futures,” U. S. D. A., Washington, 
D. C., Tech. Bui. 971, Aug. 1948, L. D. 
Howell.

"The Agricultural Conservation Program—  
Facts for ACP Committeemen,” Prod, and 
Marketing Admin., U. S. D. A., Washington, 
D. C., PA-52, June 1948.

"Tobaccos of the United States—Acreage, 
Yield per Acre, Production, Price, and Value 
—by States, 1866-1945 and by Types and 
Classes, 1919-1945,’-’ Bu. of Agr. Econ., U. S. 
D. A., Washington, D. C., CS-30, July 1948.

",Possible Effects of Conservational Land 
Use on Production in the Corn Belt and Lake 
States,” Bu. of Agr. Econ., U. S. D. A., Wash
ington, D. C., Dec. 1947, G. H. Walter. . . .

"Suggestions to Prospective Farmers and 
Sources of Information,” Bu. of Agr. Econ., 
U. S. D. A., Washington, D. C., Rev. June 
1948.

"Miscellaneous Clover and Grass Seeds, by 
States, 1919-47,” Bu. of Agr. Econ., U. S. 
D. A., Washington, D. C., Unno. Special Rpt., 
June 1948, G. C. Edler, T. J. Kuzelka, and 
M. E. Beavers.

"Citrus Fruits: Acreage, Production, Farm 
Disposition, Value and Utilization of Sales, 
Crop Seasons 1946-47 and 1947-48,” Bu. of 
Agr. Econ., U. S. D. A., Washington, D. C., 
Unno. Special Crop Rpt., Oct. 1948.

"Report of the United States-Lebanon Agri
cultural Mission,” Office of Foreign Agr. Rela
tions, U. S. D. A., Washington, D. C., I. A. C. 
Series, No. 7, Sept. 1948.

"Joint Committee Report on Extension Pro
grams, Policies and Goals,” U. S. D. A. and 
Assoc, of Land-grant Colleges and Universities, 
Washington, D. C., Aug. 1948.

"Important Recent Achievements of Depart
ment of Agriculture Scientists,” Office of Info., 
U. S. D. A., Washington, D. C., No. 6, Rev. 
Oct. 1, 1948.

"The Cotton Producers Association—Its Cot
ton Marketing and Supply Purchasing Serv
ices,” Farm Credit Admin., U. S. D. A., Wash
ington, D. C., Cir. C-131, March 1948, J. H. 
Lister and C. E. Pike.

"Marketing Policies of the California Prune 
and Apricot Growers Association," Farm Credit 
Admin., U. S. D. A., Washington, D. C., Cir. 
C-132, Feb. 1948, H. C. Hensley.

"State Councils and Associations of Farmer 
Cooperatives, 1947,” Farm Credit Admin., 
U. S. D. A., Washington, D. C., Misc. Rpt. 
117, April 1947, J. L. Scearce.

"1949 Agricultural Outlook Charts,” Bu. of 
Agr. Eco'n., U.S.D.A., Washington, D. C., Oct.
1948.
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Increasing
( From

planting, and 100 pounds of ammo
nium nitrate as sidedressing the second 
time he cultivated. When nitrate of soda 
was used a comparable amount was ap
plied, and also when 50 per cent potash 
was used a comparable amount was 
used.

The conclusion to be drawn from 
studying the results in Tables I and II

Relatinn of Credit
(From

result in more complete understanding 
between borrowers and lenders on the 
steps which the borrower will take 
to maintain the productivity of the 
farm. Both borrower and lender have 
an interest in protecting our soil re
sources by sound programs of soil 
management. The borrower depends 
on the farm for his living and is inter
ested in maintaining his earnings, and 
the lender wants the farm maintained 
in order to have the loan well secured. 
Lenders have insisted that no build
ings be removed from farms securing 
farm mortgage loans without their per
mission. It is equally important that 
they insist that borrowers prevent se
rious wastage of the soils, and mort
gage contracts should contain more spe
cific and enforceable agreements which 
obligate the borrower to conserve the 
soil.

It is important to emphasize again 
that excessive loans contribute to soil 
wastage and that long-term farm mort
gage loans should be based on the earn
ing capacity of farms and not on a cur
rent sale value which may at a particu
lar time be inflated and out of line with 
earnings from the farm over a long 
period of years. Considerable progress 
has been made in the last decade or 
more in establishing loan and appraisal 
policies which recognize normal value

Corn Yields
page 14)

is that Union Parish corn growers can 
increase their yields per acre and the 
supply of corn by two means; namely, 
growing hybrid instead of open-polli
nated corn and by using better ferti
lizer practices. Both of these methods 
are economical, profitable, and within 
reach of every corn grower in the 
Parish.

to Soil Conservation
page 26)

of farms. The Federal land banks, 
for example, since 1933 have made 
loans on the basis of the normal agri
cultural value of farms. Normal agri
cultural values usually are higher than 
sale values of farms in periods of de
pression and below sale values in pe
riods of inflation. A study made of 
several thousand farms purchased dur
ing the 12-month period ending June 
30, 1947, and on which Federal land 
bank loans were made revealed that, 
for the United States as a whole, sale 
prices during that period on the aver
age were 58 per cent higher than the 
normal agricultural values established 
by land bank appraisers. Loans based 
on normal values are at levels which 
farmers can be expected to repay and 
at the same time maintain the produc
tivity of the farm. While many lend
ers besides the land banks are basing 
their loans on normal values, the fact 
remains that some lenders have fol
lowed the land market up in recent 
years and have based loans on high 
sale prices of land. These loans may 
lead to difficulties for both borrowers 
and lenders when prices decline and 
resources will he wasted.

While credit, if used unwisely by 
farmers, may contribute to soil wast
age, it also can be the means for farm
ers to obtain capital for improving
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farms and be of great help in promot
ing soil conservation. The need for 
credit for financing soil conservation 
varies greatly among regions depend
ing upon the physical condition of the 
land and the type of farming. In 
some areas certain changes in crop 
rotations and farm practices are all 
that is required for conservation, and 
these changes often can be accom
plished without much financial aid.

On the other hand, there are many 
areas where a conservation program 
on individual farms requires compara
tively large outlays of capital. Im
provements such as terraces, ditches, 
dams, extensive use of lime and ferti
lizer, and tree planting may call for 
large outlays of cash, and loans for 
such purposes are required by many 
farmers if the improvements are to be 
made. Some of these improvements 
can be financed by short-term loans, 
payable over a period not exceeding 
three years and secured by a mortgage 
on crops, livestock, and equipment. 
Other improvements will require a 
longer period for repayment and can 
best be financed by a long-term loan 
secured by a mortgage on the real 
estate. If the improvements require 
considerable time for construction, a 
budgeted loan, providing for advances 
as the funds are needed for construc
tion and calling for repayment when 
the increased income from the improve
ments becomes available, is desirable.

Considerable progress has been made 
by lenders in providing loans of terms 
suited to soil improvement financing, 
but more consideration needs to be 
given to this problem by both farmers 
and lenders. Loans must be repaid 
from farm income, and before credit 
is extended for soil improvements it is 
important to determine as accurately 
as possible the extent to which the im
provements will increase farm returns 
and provide income to liquidate the 
loan.

On many farms the establishment of 
a program of soil conservation may 
involve major adjustments in the or

ganization of the farm, such as a shift 
from cash crops to livestock enter
prises. Often the farm must be en
larged in acreage to establish an effi
cient unit on which soil-conserving 
practices can be followed. In such cases 
credit for purchase of livestock, for 
purchase of additional land, and erec
tion of barns may be the key to the 
development of a farming unit on 
which practices can be followed to 
maintain the productivity of the land. 
In many parts of the country major 
adjustments in types of farms are es
sential to economical soil conservation 
programs on individual farms. This 
emphasizes the fact that financing of 
soil conservation on a sound basis usu
ally requires the development of a farm 
plan with estimates on the costs of 
proposed changes and the effect on net 
farm income.

Creditors should not be expected to 
finance the costs of applying soil con
servation measures without having 
available reliable estimates of the ef
fect of these measures on net farm 
income, because it is to farm income 
that creditors must look to payment of 
a loan. Too often the assumption is 
made that an outlay of a certain 
amount of capital for soil conservation 
measures will increase the value of 
the farm by that amount, which ob
viously is not always the case. The 
expenditure of $2,000 for terracing will 
not necessarily increase the value of 
the farm by that amount. Actually 
the amount which this outlay of capi
tal will add to the value of the farm 
depends upon the extent to which the 
annual net earnings of the farm are 
increased. Depending upon the effect 
on earnings, the value of the farm 
might be increased more than $2,000 
or the increase might be less.

The application of needed conserva
tion measures as a rule has been profi
table to the farmer, and if such meas
ures are based on a carefully developed 
plan, the increased earnings are likely 
to warrant financing provided other 
factors are satisfactory. The Soil Con-
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servation Service analyzed the gross 
income in 1945 on farms in soil con
servation districts of several States. This 
analysis included 984 farms referred 
to as Group A on which a great 
amount of conservation work had been 
completed and 888 farms referred to 
as Group B on which only a relatively 
small amount of conservation work 
had been completed. The average for 
all A farms showed 83.1 per cent of 
needed conservation work applied and 
an average gross income of $7,332 per 
farm and $28.30 per acre. The aver
age of R farms showed 47 per cent 
of needed conservation work applied 
and an average gross income of $5,959 
per farm and $23.40 per acre. While 
it would have been desirable to have 
data on expenses so that net income 
could have been calculated, such data 
were not available. The study, how
ever, does indicate that in general the 
application of needed soil conservation 
measures has improved the earnings on 
farms.

To illustrate further the favorable ef
fect of well-planned conservation meas
ures, reference might be made to a 
farm in a soil conservation district in 
southwestern Wisconsin on which tech
nicians in the Soil Conservation Service 
assisted in the preparation of a conser
vation farm plan. This is a 200-acre 
farm with dairy and hog production 
the principal enterprises. The land 

, is rolling and less than half the farm 
is suited to cultivation. In 1938 be
fore the conservation plan was put 
into effect, 81.6 acres were in crops, 
39 acres in pasture, and 74 in woods 
not pastured. By 1946 the acreage 
of crops had been reduced slightly and 
pasture increased slightly and conser
vation measures which greatly in
creased the productivity of the farm 
had been in effect. The cropland had 
been laid out in fields and contour strip 
cropped largely on a five-year rotation 
of 1 year corn, 1 or 2 years grain, and 
2 or 3 years of clover, timothy, or al
falfa. Lime and fertilizer were applied 
to the fields as needed. Pastures were

reseeded, lime and fertilizer applied, 
and grazing regulated. The result 
was a material increase in feed pro
duction. A comparison of yields per 
acre in 1938 with 1946 shows an in
crease in corn from 48 to 71 bushels, 
corn silage from 7 to 9.6 tons, and oats 
from 42 to 56 bushels. Total feed pro
duction of both crops and pastures in
creased from 172,158 pounds of di
gestible nutrients in 1938 to an aver
age of 235,895 pounds per year for 
the period 1944-1946. Sales of butter- 
fat increased from a total of 4,386 
pounds in 1938 to an average of 6,050 
pounds per year in 1944-1946 and sales 
of hogs from 3,120 pounds to 9,607 
pounds.

The above farm is an illustration of 
how income on many farms can be 
increased by the adoption of a soil- 
management program which does not 
involve much additional cash outlay 
other than for lime and fertilizer. 
Some credit might be needed, but such 
a program could be adopted by many 
farmers using resources they have 
available, including soil conservation 
payments, without the use of credit. 
On the other hand, in establishing 
soil conservation plans which call for 
major shifts in farming, purchase of 
livestock and equipment, terracing, 
ditching, and other improvements in
volving major outlays of capital, most 
farmers are likely to need financial 
assistance and will obtain either long
term or short-term loans, depending 
upon circumstances.

A satisfactory soil-management pro
gram can improve the security for 
farm mortgage loans. This fact might 
be illustrated by a case of a 160-acre 
farm in the eastern Corn Belt on which 
a farm mortgage loan of $7,500 was 
made in 1927. The farm was poorly 
managed, the land eroded, and in 
1933-34 with low prices prevailing, 
the loan became seriously delinquent. 
The farm was acquired by another 
person who assumed the loan, and the 
new owner from the start demonstrated 
good business management and a de
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sire to improve the farm. With tech
nical assistance from the Soil Conser
vation Service he developed improved 
crop rotations and other measures for 
conserving and improving the produc
tivity of the soil. In 1936 he applied 
200 tons of lime to the fields and that 
year he had 45 acres of sweet clover 
and 17 acres of alfalfa. Fences were 
rearranged and buildings improved. 
The farm was sold in 1942 and was re
sold by the new buyer in 1947. In 
1939 an appraiser had established a 
normal agricultural value of $8,000 on 
this farm and in September 1947 when 
it was approved as security for a new 
loan, the improvements to the farm 
had increased the normal agricultural 
value to $12,000. The new purchaser 
paid $20,000 for the property.

Federal land banks make long-term 
loans for the purchase and improve
ment of farms. These loans are made 
for periods of 5 to 40 years on the 
security of a first mortgage on farms 
and at present bear a rate of 4 per cent. 
Recently the Federal Land Bank of 
Louisville has offered a loan especially 
designed to finance soil improvement 
and other improvements on farms. Un
der this loan the funds will be advanced 
as needed to finance improvements and 
the loan may be repaid over a period 
of 5 to 15 years. The applicant must 
submit with his application for a loan 
a farm improvement plan. If the plan 
includes conservation practices such as 
terracing, drainage, etc., it must be 
drawn by a competent specialist in this 
field. Also the plan must indicate 
the farm practices planned for specific 
fields and include costs of the improve
ments and estimated returns. After 
approval of the loan, advances will be 
made to permit the borrower to carry 
out the farm improvement program.

The main advantage of the special 
farm improvement loan is that it pro
vides a long-term loan with advances 
to be made on a budgeted basis over 
a period of time to enable the farmer 
to finance a program of planned soil 
conservation measures and other im

provements to the farm. Advances are 
made in multiples of $100 and may be 
set up on the basis of one or two ad
vances per year. Interest is charged 
only on the actual principal outstand
ing. During the years when the loan 
is advanced, interest payments are re
quired, but only a nominal payment 
on principal is required to meet legal 
requirements under which the land 
banks operate. In the later years when 
it is assumed that the improvements 
will be contributing to net farm earn
ings, annual or semi-annual payments 
on principal are required in an amount 
to, liquidate the loan during the period 
of the contract which may range from 
5 to 15 years. In other words, this 
type of loan gives the borrower assur
ance that he will have the funds avail
able to make soil improvements as 
planned and make payments when in
come from the improvements is real
ized.

Creditors need additional informa
tion on the effects of various soil- 
conserving measures, and agronomists 
and soil scientists can be helpful by 
providing this information. Continued 
emphasis needs to be placed on re
search to provide data on the respon
siveness of different types of soils to 
various management practices. On 
most farms we find several land 
classes, each of which should be con
sidered as to its conservation needs. The 
problem of determining a suitable crop 
rotation on each class of land found 
on a particular farm is a very funda
mental one. Research on the capabili
ties of different soil types under vari
ous soil-management practices can 
provide information of great value to 
the farmer and to the creditor financ
ing him.

The needs of various soils for lime 
and fertilizer and the effects of the 
applications of different kinds and 
amounts of fertilizer on the yields of 
various crops represent a field in which 
much research is required. A lender 
will be more willing to provide needed 
capital for a fertilizer program on a
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farm if information based on research 
or experience by other farmers is avail
able to indicate the probable results. 
Such information removes some of the 
uncertainties and risk in financing the 
operation.

Research in the field of water con
trol, including drainage, irrigation, and 
the effects of terracing on runoff, also 
will be helpful in financing such im
provements. The problem of increas
ing yields by more intensive use of 
the highly productive land and thereby 
permitting slopes and other lands 
which erbde easily to be maintained in 
permanent pasture and woodlands is 
one which is being explored by agron
omists and soil scientists.

Technical information of the kind

that can be furnished by the agrono
mist and soil scientist, along with other 
data showing the likely effect of soil 
conservation measures on net farm in
come, is protection to lending institu
tions against becoming involved in soil 
improvement plans which economically 
are not feasible. Such information re
moves some of the uncertainties in 
estimating the probable results of con
servation measures which are impor
tant considerations in financing. With 
farm plans based on demonstrated re
sults from soil conservation measures, 
lenders will more freely make loans 
available for conservation and thereby 
contribute to the maintenance of our 
soil resources and a more stable 
agriculture.

Legumes Supply Organic Matter

(From page 11)

What A re the Special M erits of 
Legumes as Sources of Organic 

M atter?

There has been a great deal said 
about the large amount of organic mat
ter produced by some legumes and 
about their extensive and deep root 
systems. There is another way in 
which legumes are superior sources of 
organic matter, one about which little 
is heard, but which may be of even 
greater importance. This is the mat
ter of quality of organic matter, and 
by that is meant whether it is high or
T a b l e  1 .— O r g a n ic  M a t e r i a l s  A dded

low in nitrogen. That is important 
in more ways than one, but it will be 
considered here from the standpoint of 
humus formation in the soil. The evi
dence indicates that more humus is pro
duced eventually from material rich in 
nitrogen than from material with a 
low content of nitrogen. In other 
words, more humus will be produced in 
the soil from the rotting of one ton 
of clover, roots or tops, than from one 
ton of straw or cornstalks. Some of 
the evidence is presented in Table 2.

From this work under laboratory

to  S o il  D e c a y  a n d  D is a p p e a r  R a p id l y

Organic matter 
added

Change in soil 
organic matter

Morrow Plots (20 years)
76 tons manure* 
85 tons manure* 
70 tons manure* 
35 tons clover 

328 tons manure*

4 tons loss 
1 ton gain 
1 ton gain 
4 tons gain 
6 tons gain

* Plus roots and stubble of crops. The actual dry weight 0 1  organic j  r  .uucu , 
)out one-fourth the amounts stated above, since manure is about 75 per
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T a b l e  2 .— M o r e  H u m u s  f r o m  L e g u m e s

• Per cent of added 
organic carbon left 

in soil

4 months 1 year

Cornstalks................ 19 17
Oat straw.................. 20 25

Red clover................ 32 54
Sweet clover............. 33 50

Iowa (3)* Ohio (5)*

* Note that the work was carried on at two dif
ferent places; hence under different conditions of 
temperature and with different soils.

Per cent of added 
organic carbon left 

in soil

4 months 2 years

20 tons straw...........
20 tons alfalfa roots. 
20 tons sweet clover.

41
64
43

Michij

25
41
34

;an (6)

conditions at Iowa, Michigan, and Ohio, 
it appears that after one or two years 
from a third more to again as much 
humus is left in the soil from legumi
nous materials as from materials such 
as straw, which are low in nitrogen.

There is further evidence from the 
field which supports this idea. In 
field work at various experiment sta
tions, rotations including legumes or
dinarily show less depletion of soil 
organic matter, or in other words more 
nearly maintain organic matter than 
rotations without legumes. Note that 
this is not the same thing as saying that 
the organic matter content has neces
sarily increased over what it originally 
was.

Another thing that should be men
tioned is that each year of a legume sod 
(or of grass sod, too) means one less

year in the rotation that the ground 
is plowed and cultivated during the 
summer. This is one of the con
tributing reasons why rotations con
taining legume hay or pasture help 
maintain organic matter at a higher 
level. It is easier on the organic matter 
in the soil to have one crop of corn in 
the rotation which yields 100 bushels 
than to have two corn crops in the rota
tion which yield only 50 bushels each, 
since the soil is plowed and cultivated 
only one season for the single crop.

Summary

Decay of organic matter is essential, 
but at the same time decay results in 
destruction and loss of organic matter. 
Farming speeds up the loss of organic 
matter. Only a small part of organic 
materials put into the soil remains 
there as humus a few months later. 
Since most of what is added soon 
disappears, the problem cannot be met 
by plowing under a large amount at 
one time and then neglecting the need. 
The problem calls for the continual, 
systematic return of all available humus 
formers. Legumes rate at the top as 
humus formers. Each year of a sod, 
legume, or grass means one less year of 
plowing and cultivation, the prac
tices which so speed up loss of organic 
matter. No formula has been found 
for growing corn and soybeans every 
year on a field and at the same time 
maintaining organic matter. There is 
no easy way, nor magic formula, for 
maintaining or increasing organic mat
ter in soil.
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Hubam Sweetclover
(From page 20)

Windrowing is gaining in popularity. 
Trouble often develops when the grain 
is left for direct combining.

After the grain harvest, the Hubam 
clover grows up and matures and then 
may be handled as usual for hay, graz
ing, seed, or green manure for soil im
provement.

H a n d lin g  f o r  s o i l  im p r o v e m e n t :

When used as a green manure crop, 
the more Hubam is allowed to grow 
the more fertility is added to the soil. 
The maximum results are obtained if 
the Hubam is turned under when the 
first blooms appear. It is best to fol
low with a summer crop when this 
method is used, otherwise some of 
the nitrogen will be lost by summer 
fallowing. After seed harvest, the 
Hubam straw is valuable soil improve
ment material. It should be plowed 
into the soil, not burned. The disk 
breaking plow is much preferred to 
the one-way for breaking clover stubble.

H u b a m  C lo v e r  A t tr ib u te s :

1. Decreases soil loss and runoff.
2. Improves tilth of soil. (Makes 

land easier to plow and cultivate.)
3. Increases yields of crops by im

proving soil.
4. Reduces cotton root rot damage.
5. Produces good quality, high pro

tein hay.
6. Provides excellent supplemental 

grazing crop. (Fits in well on 
Johnson grass.)

7. Succeeds well as dual crop with 
small grain.

8. Grows well—easy crop to plant 
and get a stand.

9. Makes large amount of seed. 
(Good possibility for cash crop.)

10. Produces good honey.

Some Do’s and Don’ts with Hubam 
Clover

D o

1. Check soil if there’s doubt Hubam 
will grow. (Soil Conservation 
Service technicians know or they 
can get soil tested in laboratory 
for sure check.)

2. Get planting seed early. (Usu
ally it’s cheaper and better at 
harvest time.)

3. Inoculate seed. (Inoculation is 
cheap and is excellent insurance 
against failure.)

4. Calibrate drill or planter for 
proper seeding rate. (Saves dis
appointment on thin stand or run
out of seed before area wanted is 
seeded.)

5. Plant Hubam on all idle Johnson 
grass areas. (Increases hay or 
grazing and helps to get soil ready 
for permanent grass.)

D on't

1. Expect as high Hubam yields on 
poor land as on good land.

2. Overgraze growing Hubam. 
(Plants must have some leaf sur
face to make food to make more 
root system and leaf growth for 
maximum grazing production for 
livestock.)

3. Miss the current golden opportu
nity of a good seed supply at a 
reasonable price to start a real 
soil improvement program.
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Season-long Pasture for New England
( From page 24)

pasture because of haying difficulties in 
June and to cure into hay any second 
crop not needed for pasture.

Some of the hay fields must be 
mowed early if the pasture program is 
to be fully successful. Usually this 
means that the farmer must make grass 
silage to get high quality from forage, 
the feeding value of which would be 
seriously reduced by rainy, humid 
weather. Sixteen of the 18 top scorers 
in the New England Contest made 
grass silage, 8 made silage only from 
grass, while the other 8 made some corn 
silage. One man made corn silage ex
clusively, while one of the 18 had no 
silo on the farm. In the face of these 
facts, it is apparent that there is a defi
nite trend toward grass silage, in order 
to have more summer pasture and bet
ter roughage all year round.

Another point in common among 
these men is the tendency toward good 
pasture management. Rotational graz
ing is the rule. There was some varia
tion in relative size of fields. Usually 
these are sized according to the herd so 
that a field will be pastured one week 
and rested the other three weeks out of 
the month.

The mowing machine is regarded as 
a necessary tool in pasture management. 
It is used to clip weeds, to cut back the 
grasses and keep them vegetative, and 
for cutting the spring surplus. Clip
ping is usually done just after the cows 
have grazed an area, to improve the 
pasture for the next period of feeding.

These 18 men depended more upon 
ladino pastures than upon emergency 
crops or those that had been used as 
nurse crops. From an acreage point of 
view, more than 90 per cent of the area 
pastured consisted either of rotation 
pastures or new seedings for them, and 
less than 10 per cent were in nurse or 
emergency crops. Thirteen of the men

pastured oats which had been used as a 
companion crop for new seedings, 8 
men seeded some sudan grass or Japa
nese millet for pasture, and 6 of the 18 
used rye or wheat for late fall or early 
spring grazing.

Even with so many important points 
in common, the methods of grain feed
ing of these men varied widely. The 
average grain to milk ratio was 1:8.6 
although the variations ran all the way 
from 1:3.4 to 1:28. (Grain to milk 
ratios were calculated to a 4 per cent, 
or fat corrected basis.)

One of the primary objects of good 
pastures is to provide excellent roughage 
in the field for the cows to harvest, 
thereby saving both labor and grain. 
That there was such a variation in 
amounts of grain fed is due to several 
factors. One lay in the fact that a few 
of these farmers did not turn their cows 
out at night. This necessitated more 
barn feeding than the average of the 
group. Another point of difference re
sulted from some of the farmers retail
ing their own milk. They try to pro
duce all the milk they can to supply 
their markets. Still others in the group 
are producing purebred livestock and 
like to have their herds in excellent 
flesh at all times. Anyone of the men 
who was feeding a relatively narrow 
ratio of grain to milk would admit he 
could produce milk with' less grain but 
that he was reluctant to reduce grain 
feeding to the minimum for one of the 
reasons mentioned. Under economic 
conditions different from those which 
prevailed in June and July, the ratio of 
grain to milk would have been some
what different. That milk prices have 
been seasonally firm and grain costs 
have receded somewhat from the peak 
of late 1947 and early 1948 have also 
had their influence.

This, then, is the pattern of pasture



and roughage production of the men 
who were top of the tops in the New 
England Contest. Frequently seeded 
land with ladino in the foreground, a 
high fertility level to maintain maxi
mum yields, the use of field land for 
pasture rather than permanent pasture 
areas for the milking herd, rotated pas
tures and good pasture management, 
putting much of the early hay crop into 
the silo to improve summer feed, and a 
tendency to greatly reduce the amount 
of grain fed during the pasture season 
when compared with barn feeding, 
these are the lessons of the New Eng
land Contest.

Do these methods pay? This is the 
final answer to the development of this 
pasture pattern. That farmers believe 
they do is evidenced by the requests for 
pasture improvement work under the 
Soil Conservation Service Program. In 
New Hampshire, these requests average 
22 acres per farm for all the farmers 
signed up in the Soil Conservation 
effort. Not all, but much of these 22 
acres is slated for tree, brush, and stone 
removal, to make the land ready for the 
plow, so it can be seeded to pasture and 
hay crops such as we have described.

Even this does not prove that these 
pasture programs pay. What we need 
to know is whether the labor incomes 
of these farmers are higher, or whether 
they are paying off their mortgages 
faster, or keeping their buildings up 
better and giving their families better 
living conditions and wider opportuni
ties for happier lives.

We need even more information than 
we have in these directions. For exam
ple, two of the men who have stood at 
the top in New Hampshire finished 
paying off large mortgages 3 years ago, 
not more than 10 years after they had 
gone heavily in debt by purchasing large 
farms and while still in the process of 
making huge outlays for fertilizer in 
developing their fields for better pas
tures and hay crops. Government pro
grams enabled them to make more 
rapid strides by assisting them with 
their lime and superphosphate pur
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chases. But they didn’t stop there, as 
so many have. They purchased other 
fertilizers and reseeded their fields to 
ladino mixtures, even though sometimes 
it may have been difficult to purchase 
the fertilizers necessary to execute their 
plans.
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F ig . 4 .  L ad ino  c lo v er is a high y ield ing crop 
and  is p roving an im p o rtan t fa c to r  in New Eng

land p astures.

This is the kind of information we 
need to further the program, but we 
need more than we have. One of the 
top 18 men rather facetiously suggested, 
recently, that income tax returns be used 
as a measure of the success of these 
efforts. Even those wouldn’t tell the 
whole story, for we need much more 
information than they would supply.

We need a comparison of methods 
used by different farmers, say of those 
who have discarded entirely their per
manent pastures and are utilizing field 
land solely for pasture and roughage 
production. We need to know whether 
the old permanent pasture is a suitable 
place to grow young stock. We should 
have more information than we now 
possess on the minimum fertility level 
necessary for such a program and we 
should find out what its maximum 
limits are. We should inquire into the 
possibilities of irrigation to avoid Au
gust slumps in pasture production, 
where farmers are situated so that irri
gation is feasible. With a shortage of 
silos and high building costs, we should 
know how much a farmer can afford 
to pay for extra silo space in case he can
not construct a trench silo. We also
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need more insight into the question of 
grain feeding with this excellent rough
age program.

These are but a few of the points 
upon which more information is 
needed. Some of these days, the econo

mists as well as the agronomists and 
dairymen will get interested in these 
matters. When they do, it is our firm 
belief that the pattern which is already 
well developed on many farms will be 
accelerated in its progress.

Test Tubes and Tillers
(From page 5)

Experiments with radio-phosphorus 
reveal how different crops vary in their 
use of fertilizer phosphorus. In field 
trials it was shown that corn got a large 
share of its phosphorus from fertilizers 
in the early stages of growth, but as the 
crops became mature, the fertilizer fur
nished a much smaller proportion of the 
plant’s needs in that element. By con
trast, potatoes used more fertilizer phos
phorus throughout the whole season to 
meet their needs, even though the crop 
was growing on the same land. Other 
similar tests with other crops and other 
elements make it certain that a wiser 
use of fertilizers on different crops at 
special times will grow out of this hand
ily adapted discovery in the world of 
physics.

Radioactive sulfur, manganese, zinc, 
iron, calcium, and chlorine may be used 
as well in such plant studies. Hence 
some of the elements of less general use 
and often considered of less importance 
to plants may turn out to occupy a 
stronger place than ever before in bal
anced soil improvement practices.

Fertilizers are being applied now in 
solid, liquid, and gas forms. In parts 
of the South, planters are using anhy
drous ammonia for their main source 
of nitrogen fertilizer on cotton, corn, 
cane, and grain. It proves to be less 
costly than ammonium nitrate, the old 
stand-by.

It’s not entirely new. Irrigation area 
farmers have used this liquid nitrogen 
as a “sauce” for irrigation water. More
over, they have applied their phosphate 
and potash fertilizers in the same man
ner. By the development of a workable 
and economical way of injecting the

liquid right into the soil, the benefits 
of anhydrous ammonia can be enjoyed 
by more farmers in other regions. As 
it becomes a gas when released, the 
problem has been to eject it about four 
inches under the ground and cover it 
up pronto, or else lose all its value. 
However, ingenious mechanics have 
solved the problem fairly well to date, 
so that about a million acres were 
treated with anhydrous ammonia 
plugged into the soil last season.

Then there is the famous new prod
uct perfected by the U. S. Department 
of Agriculture, known as urea-form. 
It may well prove to be one of the 
smartest tricks in the fertilizer realm. 
It is a non-leaching nitrogen fertilizer 
and it helps prevent caking of mixed 
plant foods during storage. This com
bination of a conditioner and a nitrogen 
carrier will tend to cut handling costs. 
Next year enough of it will be produced 
in a so-called “pilot plant” to enable 
field experiments from which more use
ful data on its performance may be 
secured.

IN much of the work now undertaken 
with radioactive tracers and plant- 

growth regulators, and the use of radio
active materials to feed crops, the 
Atomic Energy Commission plays a 
big part with special grants allotted to 
the Bureau of Plant Industry of the 
U. S. Department of Agriculture. Thus 
the role of atomic energy for peacetime 
achievements to benefit mankind is 
making headway.

Electricity, physical handmaiden of 
radiation, offers another outside tool 
of increasing value to farm research



December 1948 51

workers. Ultrasonic frequencies, bac
tericidal lamps, ultra violet rays, infra
red heat, and kindred “novelties” are 
being pressed into the service of rural 
homes and farmsteads. Indeed, there 
is no field of physics or chemistry from 
whence there doesn’t emerge some hint 
or application that attracts the curiosity 
of the agricultural scientist.

Two years ago California investiga
tors obtained a new fertilizer in the 
form of glass. They heated phosphate 
rock with what is known as “Serpen
tine,” or magnesium silicate. Green
house tests showed that this glassy prod
uct was a good source of phosphorus for 
growing millet, especially on acid soils. 
It was advisable to find out how fine 
this glass should be used. In general, 
they determined that a fineness exceed
ing 60 mesh seemed to be required to 
make a favorable comparison of the 
glass type with ordinary double super
phosphate.

Owing to added interest in the 
amount of a secondary plant food, cal
cium oxide, in mixed goods needed to 
supply some minor factors in proper 
balance, the Bureau of Plant Industry 
of the U. S. Department of Agriculture 
studied the CaO content of fertilizers 
and liming materials commonly sold. 
They found that the calcium oxide in 
mixed fertilizers has increased from 
about 15.5 per cent to above 17 per cent. 
The bulk of it is found in the super
phosphate within the mixed goods, with 
some coming from dolomite.

In a similar painstaking way, chem
ists studied the average plant-food con
tent of mixed fertilizers. They dis
covered that the average content has 
risen from about 19 per cent in 1937 to 
approximately 21 per cent last season. 
The highly concentrated fertilizers pro
vide a distinct saving in the handling, 
hauling, and spreading, while the 
higher plant-food content in the mate
rials represents a monetary saving of 
several millions of dollars in freight 
charges. This and the application of 
better conditioning methods pave the 
way for an even greater increase in the

rate at which farmers and gardeners 
will apply their nitrogen, phosphoric 
acid, and potash, as well as the accom
panying secondary elements.

Meantime, as the trade well knows, 
farmers in wartime doubled the use of 
fertilizers, so that the grand total of 
usage in 1947 approached 17 million 
tons against about 8.5 million tons a 
decade previous. It is believed that the 
latest reports soon to be issued will 
prove another upward bulge in the ap
plication of fertilizers to crops. It will 
approach the 20-million-ton mark no 
doubt. That this increase would have 
been impossible had there been no test- 
tube artists at work is almost too ob
vious to mention.

THIS is because the newer knowl
edge of plant life and growth, as 

well as soil reactions and soil conserva
tion programs have seeped down 
through the avenues of communication 
as never before. The state college scien
tists appear at summer field days and 
winter farm courses. The extension 
workers gain a first-hand understand
ing of the problems in their area relat
ing to cropping, rotations and fertility, 
livestock management, tillage, and the 
building up of organic matter. These 
they take out to field meetings and to 
personal farm visits. The farm and lo
cal press, the radio, and the merchant’s 
own supply of information reach many 
not touched directly by the colleges. On 
the whole, there is not the misunder
standing and distrust in evidence re
garding unusual and revolutionary 
methods which were so common in our 
own times before the art of rapid com
munication took hold.

In addition to the laboratory with its 
intricate array of devices and glassware, 
burners and retorts, and radioactive 
gadgets, another group of workers de
serves due recognition—the soil sur
veyors and mappers.

In a combined State-Federal effort 
during the past fiscal year, field surveys 
were conducted in 31 states. Alto
gether, detailed soil surveys of over four 
million acres and reconnaissance sur
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veys of over 400,000 acres were finished 
last year. Complex lithographic maps 
furnish a basis for no end of practical 
procedure for areas covered in this care
ful manner.

To speed up reliable experiments 
with greater assurance that they will fit 
the soils on which they are made is a 
big reason for the surveys. There is a 
keen demand also for classifying land 
and doing rural zoning, to which such 
surveys contribute much.

Farm credit is the gainer also by 
these surveys, as they furnish a sound 
measure for appraising land, for tax 
assessment purposes, for capital loans, 
and farm purchases. Then quite often, 
even in this day and age, certain areas 
tempt new settlers into some form of 
colonization. The surveys aid them 
considerably.

HIGH W A Y engineers also turn to 
existing soil maps for their guid

ance in routing and relocating roads 
and trails. (The “museum” collection 
of world’s soil samples kept in trays at 
the Government Research Center in 
Beltsville, Md., actually aided army 
engineers in World War II.) For Hood 
control, drainage projects, irrigation, 
erosion, and run-off control there is 
always a need for these maps and de
scriptions.

The total number of published soil 
survey reports has been increased dur
ing the past year by 12 areas, to make 
the entire list amount to 1,572 separate 
surveys. To know your own land well 
is to take the first step in farming it 
well, both for the immediate hunger of 
humanity and for the satisfaction of 
unborn generations.

Then, of course, right in this line of 
reasoning we have that challenge which 
is growing and becoming of paramount 
importance. I refer to the knowledge 
and belief that the wealth or the poverty 
of a soil reacts sooner or later to make 
or mar the race of people who live and 
work thereon. No longer is the earth 
just something to be mined, exhausted, 
exploited, stimulated to artificial spurts, 
and then abandoned. We can no

longer, like the Indians, fold up our 
tepees and load our goods on the tra- 
vois and the pony, to wander onward to 
some bright, far-off oasis. Possibly in 
some tropical zones and untouched for
eign regions there is yet room for the 
pioneer and the exploiter, but not here.

We have learned that by and large, 
the safest, soundest, and most lasting 
type of food production exists in the 
moderate temperate zones, at least in 
total terms of nutrition and balanced 
welfare. Few of the expert farmers of 
the northern latitudes could repeat their 
best net performance in the withering 
heat and the exhaustive humidity of 
untouched tropic lands. If they tried it, 
they would soon be overwhelmed with 
inertia and laziness, while their live
stock would suffer much, unless bred 
and inured to it. Meanwhile, the rank 
growth of useless plants and unwanted 
herbage would smother them.

This is one reason why so much de
pends upon the conservation and im
provement of the soil resources already 
ours in our native bailiwick. All the 
schemes of politics and the platitudes 
of orators, all the complex plans for 
payments and allotments and controls— 
these guarantee us little if the basic 
framework and substance of our soils 
decline and fail.

At this milestone of the year’s end, 
when mankind is singing the praises 
of Providence and rejoicing in the horn 
of plenty that has been once more up
turned over our open mouths—at this 
significant season we should resolve to 
gird our loins and do battle against 
inertia and postponement.

We need not take it too literally that 
the Lord made the earth in a few days, 
thus giving us a better right to squander 
it. We need not quibble over whether 
religion and science agree. I think they 
do. Science is trying hard to show us 
how to enrich the fatness of the land 
and “feed the five thousand” so that the 
gifts of the Creator will not be gambled 
away, to leave us poor and remorseful 
in body and spirit.
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DIAGNOSTIC TECHNIQUES
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Visual Symptoms of Malnutrition in 
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An airman had to take to his para
chute owing to engine trouble. On his 
way through space he met an old lady 
floating up.

“Hey!” he shouted. “Have you 
noticed a Spitfire going down?” 

“No,” replied the old lady. “Have 
you seen a gas stove going up?”

★ ★ ★
Casey: “It’s an elegant time I had 

Saturday night, but the devil a bit of it 
I can remember after midnight.” 

O’Brien: “How do you know you 
had a good time, then?”

Casey: “Sure, and I heard the officer 
telling the judge about it Monday 
morning.”

★ ★ ★
Did you hear about the young lady 

who had the date with the big butter- 
and-egg man? Next morning she was 
telling her friend about him.

“And is he generous!” she said. 
“Why he bought me the most adorable 
mink coat.”

“And just what did you have to do 
for it?” the friend asked, skeptically. 

“Just shorten the sleeves, honey.”

Forecasting the forthcoming styles, 
a fashion editor wrote: “There will be 
little change in men’s pockets this year.”

In filling out an application for a 
factory job, a man puzzled for a long 
time over this question: Person to 
notify in case of accident?

Finally he wrote: “Anybody in sight.”

ANGRY

A Chinese was trying to catch a train 
at the Union station recently, and the 
porter was trying to locate his luggage. 
The Chinaman got very upset. Finally, 
as the train was about to depart the 
Chinese hammered upon the counter 
and exploded in these words:

“Pretty damn seldom where my 
bag go. She no fly. You no more fit 
run station than God’s sake. That’s all, 
I hope.”

★ ★ ★
“Is you jined de Ahmy of de Lord, 

brothah?”
“Yas suh, I ’se a Babtist.”
“You ain’t jined de Ahmy, brothah. 

You’se in de Navy.”
★ ★ ★

T H E  C A T’S W H ISKERS
During the silence of a 20-minute 

stopover, a man with his young son 
found a seat near the bus driver. The 
youngster was carefully carrying a cov
ered box.

“Dad,” he asked, “is my kitten a man 
kitten or a lady kitten?”

Everyone on the bus listened hope
fully.

“A man kitten,” said the father. 
“How do you know?” the boy per

sisted.
You could have heard a pin drop as 

the father promptly replied:
“Well, he has whiskers, hasn’t he?”

★ ★ ★
Along with the old shoes tied on the 

back of the newlyweds’ car was a sign 
that read, “Amateur Night.”
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FERTILIZER BORATE
monc ccxmatniccLl

FOR AGRICULTURE
A uthorities have recognized th at the depletion of Boron in 
soil has been reflected in lim ited production and poor quality 
of numerous field and fruit crops.

Outstanding results have been obtained with the applica
tion of B o rax  in specific quantities, or as part of the regular 
fertilizer mix, improving the quality  and increasing the pro
duction of alfa lfa  and other legumes, table beets, sugar beets, 
apples, etc.

T h e  work and recom m endations of the State Agricultural 
Stations and County Agents are steadily increasing the rec
ognition of the need for Boron in agriculture.

Boron  is a plant food elem ent and is commonly obtained 
from  B o rax  since the elem ent does not occur in the pure 
form. F ertilizer B o rate  is a semi-refined product containing 
9 3 %  Borax.

Fertilizer B o rate  was placed on the m arket by the makers 
of “20  M ule T eam  B o rax” as a fertilizer grade product to 
save cost of refining and hence to supply Borax at the low
est cost.

Fertilizer B o rate  is packed in 100 lb. sacks. Address your 
inquiries to the nearest office.

PACIFIC COAST BORAX CO.



56 B e t t e r  C ro ps  W it h  P l a n t  F ood

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

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

Circulars
T o m a to e s  (G e n e r a l)  Sw eet P o ta to e s  (G e n e r a l)
A sparagu s (G e n e r a l)  B e tte r  C o rn  (M id w e st) and (N o r th e a s t)
V in e  C rop s (G e n e r a l)  T h e  Cow an d  H er P a stu re  (G e n e r a l)

Reprints
F - 3 - 4 0  W hen F e r ti l iz in g , C o n sid er P la n t-fo o d  

C o n ten t o f  C rop s 
S -S -4 0  W h at Is  th e  M a tte r w ith  Y o u r  S o il?  
1 1 -1 2 -4 2  W a rtim e  C o n tr ib u tio n  o f  th e  A m eri

ca n  P o ta sh  In d u stry  
J - 2 - 4 3  M a in ta in in g  F e r ti l i ty  W h en  G row ing 

P ea n u ts
Y -5 -4 3  V alu e  &  L im ita tio n s  o f  M ethods o f  

D iagn o sin g  P la n t  N u trien t N eeds 
F F - 8 - 4 3  P o ta sh  f o r  C itru s  C rop s in  C a lifo rn ia  
A - l - 4 4  W h a t’s in  T h a t  F e r t i l is e r  BagT 
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
Q Q -1 2 -4 4  L e a f  A n alysis——A G u ide to  B e tte r  

C rop s
P - 3 - 4 5  B a la n ce d  F e r t i l ity  in  th e  O rch a rd  
Z -5 -4 5  A lfa lfa — th e  A risto cra t 
G G -6 -4 5  K now  Y o u r  S o il
0 0 - 8 - 4 5  P o ta sh  F e r ti l is e r s  A re N eeded on 

M any M idw estern F a rm s
T T - 1 0 - 4 5  K u d su  R esp on d s to  P o ta sh  
Z Z -1 1 -4 5  F ir s t  T h in g s  F ir s t  in  S o il F e r tility  
H -2 -4 6  P lo w -so le  P la c e d  P la n t  F o o d  f o r  B e t

te r  C rop  P ro d u ctio n  
T - 4 - 4 6  P o ta sh  L osses on  th e  D a iry  F a rm  
Y -5 -4 6  I .e a rn  H un ger S ig n s o f  C rop s 
A A -5 -4 6  E ffic ien t F e r ti l is e r s  N eeded f o r  P ro fit  

in  C o tto n
N N -1 0 -4 6  S o il  T e stin g — A P r a c t ic a l  A id to  

th e  G row er &  In d u stry  
W W -1 1 -4 6  S o il  R eq u ire m e n ts  fo r  R ed  C lover 
Z Z -1 2 -4 6  A lfa lfa — A C rop  to  U tilise  th e  

S o u th ’ s R eso u rces  
A - l - 4 7  F e r t i l is in g  V eg eta b les  by  A pplying 

F e r t i l is e r  to  P re ce d in g  C over Crop 
G -2 -4 7  R e sea rch  P o in ts  th e  W ay f o r  H igher 

C orn  Y ie ld s  in  N orth  C a ro lin a
1 -2 -4 7  F e r t i l is e r s  and  H um an H ealth  
K -2 -4 7  P o ta sh  P ay s f o r  P ea s  a t C h eh alis ,

W ash ington  
N -3 -4 7  E ffic ien t M anagem ent fo r  A bu nd ant 

P a stu re s  
P -S -4 7  Y e a r-ro u n d  G rasin g  
S -4 -4 7  R ic e  N u tritio n  in  R e la tio n  to  S tem  

R o t o f  R ice  
T -4 -4 7  F e r t i l is e r  P ra c t ic e s  f o r  P ro fita b le  

T o b a cc o
Y -8 -4 7  In c re a s in g  G ra in  P ro d u ctio n  in  M is

sissip p i
A A -5 -4 7  T h e  P o ta ss iu m  C o n ten t o f  F a rm  

C rop s
B B -5 -4 7  M ore P a la ta b le  G rass I s  M ore N u tri

tio u s
D D -6 -4 7  P ro f ita b le  S o y b ea n  Y ie ld s  in  N orth  

C a ro lin a
G G -6 -4 7  C o rre ctiv e  M easu res fo r  th e  S a lin ity  

P ro b le m  in  S o u th w estern  S o ils  
P P - 1 0 - 4 7  P o ta sh  F e r ti l is a t io n  o f  A lfa lfa  in  

C o n n ecticu t

S S -1 0 -4 7  S o il  F e r t i l ity  an d  M anagem ent 
G overn  C o tto n  P ro fits  

T T - 1 1 - 4 7  How D iffere n t P la n t  N u trien ts  In 
flu en ce  P la n t  G row th 

V V -1 1 -4 7  A re  Y o u  P a stu re  C on sciou s ? 
B B B -1 2 -4 7  T h e  M anagem ent o f  M int S o ils  
D D D -1 2 -4 7  F lo r id a  Grow s G ood P a stu re  on  

C o asta l P la in  S o ils  
A - l - 4 8  L e t’s F o s te r  F e r ti l ity  
C - l - 4 8  F e r ti l is e r s  D o u b le  and  T re b le  G rain  

Y ie ld s  in  N o rth ern  W isco n sin  
D - l - 4 8  A G ood C o m b in a tio n  : L espedeza

S e rice a  and C rim son C lo v er 
E -2 -4 8  R o o t R o t o f  Sw eet C lover R edueed  

by S o il  F e r ti l ity  
F - 2 - 4 8  Sw ap p ing P la n t  F o o d  fo r  C orn  
H -2 -4 8  S o il  T e stin g  and S o il C o n serv ation  
1 -2 -4 8  S u ccess  w ith  A lfa lfa  in  A labam a
I - 2 - 4 8  T h e  New F r o n tie r  f o r  M idw estern 

F a rm e rs
K -3 -4 8  P ea n u t L and  and W h at I t  N eeds 
L -3 -4 8  R a d io is o to p e s : An In d isp e n sa b le  Aid 

to  A g ricu ltu ra l R esea rch  
M -3 -4 8  H ittin g  th e  T a r g e t :  lOO B u . C orn  

P e r  A.
N -3 -4 8  G round  Cover
0 - 4 - 4 8  L egum es Im p ro v e  D ra in ag e  and  R e

d u ce E ro sio n  
P -4 - 4 8  F a rm  P ro b le m s o f  th e  C o tto n  B e lt  
R -4 -4 8  N eeds o f  th e  C orn  C rop 
S - 4 -4 8  O rg a n ic  M a tter and O u r Fo o d  Supp ly 
T -4 -4 8  W in te r  G rasin g  In cre a se s  S o u th ern  

L iv e sto ck  P ro fits  
U -5 -4 8  F e r t i l is e r  C on su m p tion  an d  Su p p ly  

in  th e  N orth  C e n tra l S ta tes  
V -5 -4 8  M ore A b u n d an t L iv in g  w ith  S o il  

C o n serv ation  
W -5 -4 8  W ill T h e se  New T o o ls  H elp S o lv e  

S om e o f  O u r S o il  P ro b le m s?
X -6 -4 8  A pp lying F e r tiliz e rs  in  S o lu tio n  
Y -6 -4 8  R esp on se and  T o le ra n c e  o f  V ario u s 

L egum es to  B o ra x  and  C r itica l L evels 
o f  B o ro n  in  S o ils  an d  P la n ts  

Z -6 -4 8  T h e  D ev elop m ent o f  I r r ig a tio n  in  
G eorg ia

A A -6 -4 8  T h e  C h em ical C o m p o sition  o f  A gri
c u ltu ra l P o ta sh  S a lts  

B B -8 -4 8  G row ing A lfa lfa  in  N orth  C aro lin a
C C -8 -4 8  S o il  A nalysis W estern  S o ils
D D -8 -4 8  How M uch L im e S h o u ld  W e U se? 
E E -8 -4 8  A S o il M anagem ent fo r  P en n  T o 

b a c co  F a rm e rs  
F F - 8 - 4 8  S o il  C o n serv ation  R a ises  M idw est 

C rop P o te n tia ls  
G G -1 0 -4 8  S tarv ed  P la n ts  Show  T h e ir  H unger 
H H -1 0 -4 8  W eep ing L ovegrass S t i l ls  V erm o n t’s 

Sand blow s
I I - 1 0 - 4 8  T h e  Need f o r  G rassland  H u sband ry 
J J - 1 0 - 4 8  F o u r  P ’s in  P ro g ress
K K -1 0 -4 8  Som e R a tes  o f  F e r t i l ity  D eclin e  
L L -1 0 -4 8  A ll At O ne L ic k

THE AMERICAN POTASH INSTITUTE 
1155 16TH STREET, N. W. WASHINGTON 6, D. C.
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When you use V-C Pasture Fertilizer, you can see the results of V-C’s 
better plantfoods in the extra yields of low-cost, high-quality green 
feed which animals can harvest. V-C helps grasses and legumes to 
make quick, vigorous growth, rich in proteins, minerals, vitamins and 
other nutrients. Grazing this high-quality, appetizing green forage, 
dairy cows increase milk production and meat animals rapidly put on 
valuable weight. Pastures, fertilized withV - C, yield more and bettergraz- 
ing and also furnish many extra grazing days—spring, summer and fall.

There is a V -C  Fertilizer, containing V -C ’s better plantfoods, manu
factured to meet the needs of every crop on every soil on every farm.

V IR G IN IA -C A R O LIN A  CHEMICAL CORPORATION
401 East Main Street, Richmond 8, Virginia 

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. 
Baltimore, Md.* Carteret, N.J.* E.St.Louis, III.*Cincinnati, 0.* Dubuque, la.

Make the 
good earth 

better!



THE PLANT 
SPEAKS

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

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

T H E  PLA N T SP E A K S TH R U  D E F IC I
EN CY SY M PTO M S pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.)
T H E  PLA N T SP EA K S, S O IL  T E S T S  
T E L L  US W H Y depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)
T H E  PLA N T SP E A K S TH R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)
T H E  PLA N T SP E A K S TH R U  L E A F  AN
A L Y S IS  evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.)

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

O T H E R  16M M . C O L O R  F IL M S  A V A IL A B L E  
F O R  T E R R I T O R I E S  IN D IC A T E D

P otash  in Southern A gri- Potash  from S o il to
culture (Sou th ) P lan t (W e st)

In  the Clover (N orth - P otash  D eficiency in
ea st) Grapes and Prunes

B rin g in g  C itrus Q u ality  (W e st)
to M arket (W e st)  New So ils  from Old

M achine P lacem ent of (M idw est)
F e rtiliz e r  (W e st)  P otash  Production in

Ladino Clover Pastu res A m erica (A ll)
(W e st)  Save T h a t So il (A ll)

B orax  From  D esert to Farm  (AH)

IM P O R T A N T  
Requests should be made w ell in  

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

American Potash Institute
1155 Sixteenth Street 
Washington 6, D. C.






